Met hod of Treatnment of Transplant Rejection Background

of the Invention This invention relates to a nethod of
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t?eat i ng o

organ (heart, lung, liver, Kkidney, pancreas,
smal | -intestine, uterus, JOIntS bone marrow, I|inb,
cornea, skin) transplant rejeﬂtlon usi ng

pyrrol o[ 2, 3-d] pyri m di ne conpounds whi ch are
i nhi bitors of protein kinases, such as the enzyne

Janus Ki nase 3 (herei nafter aI SO rTeferred to as JAKS)

in the treatnent Nethoeefdkes

especi al ly humans, a%@cﬁd}@urﬂ“ﬁtﬁ@&%@hﬁ&ﬁ" corrp03| tions
useful therefor. JAK Janus famly

of prothki WVRFWG@GSDM%@Q@IWM ge@tmgeqr REG(ARERG clyonichagute or
I%Belrééufh’ & 5%@((%??% biyve? SGGTY }/ Yo Emﬁl ﬁﬁé«tﬁf_ﬁe c?tékfé joints,
e ‘hema

ressionis limt e to opoetlc ce
cloensi roarsew, limlk, Igoines, gidr)dransalant eiestiomusing purelal?,3- d]pyrlmldme

t{t{r@@ﬂ@d& MRidhere thﬂfltéré Forbteindindsks %ugk%%he'elqn ?rné”.]gnus

non-coval ent as OC|at|on of
gléinaee ¢ Kfmrﬁnaféﬁfrﬁbso tefertasdle @sAKE) tHhe treatnant obihe above

e E'n%?ﬁmggpe’ééﬁqaﬂy #ﬂ?ﬁi@*ﬂ ?r%bﬁé?ma%ut ?h&ﬁrﬁ&smons

severe reduce otein or w

g@&ﬁélﬂlﬂaﬁrdf@fects to the common gamma chain, suggesting

that | W@%ﬁ@ﬁﬁéfh@%ﬂ%@% %nﬁ}i&;o‘r'y'_p?%%ifu %iﬂa@é%’.%!t@cgjgh the other

signaling throu

hmembe@gg‘etblsédmlhate ANGsaedt byoerseniiallsyal tigsued, tJAKSI expression is
rlﬂ'hl?ed' ) I%rﬁ%’(geol t yégﬂgo%ﬁse |sn@3ngrs?ér{t% f%uessreﬁﬁél rgéﬁﬁ signaling

I'S const requl ired to mai

f thratighdhe r&c!edtﬂrafordeOiL-ﬂ N dl-8enidvl41p tyhrandgegvateni assocnatlon

”&VﬁAKé”"%ﬁﬁ%afﬂ' bSE AR Bl go%%n (PSS Wﬁul‘héﬁqﬁ‘rﬁ :{F@éptc? Txscip

cel i fer ve di sorders suc as tran
rmtleot papuladiods aa‘te)beerumientdleslea&mverﬁlymdugeddévelh ef JAK3 protein

I&VG\UH ogenelgig ?ecs td C%gnt | ﬁﬂhr el $trﬁr%a §hg'|n?$t8$ Odjesf’ng that

r even Ihng
kimohmenpsupaessiaasshosidal resulintfest | blecking esigrsgling otimosgh  the  JAK3

?@%{@gﬁ%ﬁwgf %tlggl?gfh%\% 3@3&3%?‘% t?\i?(f W%r?ﬁgooﬁ]:l}g@%ys a critical role in B
i amed 'ﬂd&nm\oeyﬂeun’atmratmnpuﬂ ﬂs\bthmim' corstiwtively reqlmeaitd maintain T
cermanctlon mu@uon of f?nr%t? rreoaé{wl y 81 outghechls noUg] mechanism can prove
useful in the treatment of T cell proliferative disorders such as transplant rejection
and autoimmune diseases.

Summary of the Invention

The present invention relates to a method of treating or preventing chronic
heart, lung, liver, kidney, pancreas, small-intestine, uterus, joints, bone marrow, limb,
cornea and skin transplant rejection (allograft, xenograft) in a mammal, including a
human, comprising administering to said mammal an amount of a compound of the
formula

R! R?
NT X
t/ \ R3 |
N
N H o

or the pharmaceutically acceptable salt thereof; wherein



N or the pharmaceutical® acceptable salt thereof;
whereinRl is a group of the formula FT N (CH2)y

wob@sese?7y is 0, 1 or 2; R4 is selected from tPEr/iB20um04034

10

15

20

25

consi sting of hydrogen, (CrC 6)al kyl, (Cil-

Co6) al kyl sul fonyl, (C2-Co6)al ke@y (C2- Co6) al kynyl
wherein the al kyl, al kenyl al kynyl groups are
optionally substituted by deuterium hydroxy, am no,
trifluoronmethyl, (Cl- C4)alkoxy, (CrC 6)acyloxy,

(C1- CGB2 al kylam no, ((CrC 6)al kyl) 2am no, cyano,

nitro, (@zﬁ-QFQBE’QfWéﬁS?'ImU'%CZ C6) al kynyl or
(C.|-C6)acylam no; or R4 is (C3-ClQ)cycl oal kyl wherein
t he cycl oal kyl group is opti ona({l{lﬁ ubstituted by

deuterium hydroxy, am trif romet hyl, (Cr
C6) acyl oxy, (G -GC6)acyl ; &y6) al kyl am no, ((C
1- C6)al kyl) 2ami no, cyano, ‘cyano(CrC 6)al kyl,

trifluoronmet hyKCr CeQal kyl ro, nitro(C C6)al kyl or
(Cr C6)acylamno; R5 is (C2-C9)heterocycl oal kyl
wibereinry istde 1loeRer ocycl oal kyl groups nust be

substi Lute n 0,f1i a n

ons ot Rl SaBREFobt EBEBe IR B Risn. (-
(Chalkgsalonyl, «Cz Coélkahy(GarCeaikyrghwherellr Ge Gl katkeny( &nd alkynyl
%agggﬁenyﬁfw?@%g@%%]@ g%@mnqow%c}% gp](nyq grllﬁur%omethyl (Cs-
adh)alkoxy, (CE6))atKety, (OyCs)abkylafiro, QK)@@GBQHkyl)zammo cyano, nitro, (Co-

- I 1- I ky| Cl- CG
Gl R, T M R G ooy Y REKI G Eholaisatsyperein the
na:)tc][ola(l@l rgnﬁﬁp aI|d<yd>pt|ohalny Ism»stmmggydy, deuterium,  hydroxy, amino,
uor ac.
(o BT iSSP ORI o) (oo et )l By tviamino,  ((C-
106561)@%% msaanoamymwcmsﬁ_ll@cwlﬂuommethf(lccﬁces)ﬁlkﬂcMiltrmetro(Q-
%ﬁ( 4: Cl Cbhal kyl ami no(C r Cb)acyl,
(? @é’}i k§7‘f o(C 1-C8) acyl, RI5RI6N-CO-O-, RI5R
elcho g Rtésr (mghayiggél@slt@m%?ghg@temydmﬁm@?ﬁ(p@) must be
y

Fﬁ@gﬁ%%%&@%ﬁé gﬁ% SRIPPIY B 3 Qé‘ﬁe“‘imoFVdZO’éYncﬁC1'Ce)a'kY'
rF](lﬁ -Gtk dRy Shalo, qoamg}acylnotapeg)deywdnm@adnmegcg Y&y, (C,-Co)alkoxy-
%gr{ﬁg,an(;@ée)é gf@ﬂlﬁ )G% Cz- Salken?/( (&E—Ce) a}kynyl (C4-Ce)alkylamino,
amino(C4-Ce)alkyl, hydroxy(Cs-Cg)alkyl, (C4-Cg)alkoxy(C:-Ce)alkyl, (C4-Ce)acyloxy(C;-
Ce)alkyl, nitro, cyano(C4-Cg)alkyl, halo(Cs-Cs)alkyl, nitro(C-Ce)alkyl, trifluoromethyl,
trifluoromethyl(C+-Cg)alkyl, (C4-Cg)acylamino, (C;-Cs)acylamino(Cs-Ce)alkyl, (Cj-
Ce)alkoxy(Cs-Cs)acylamino, amino(C4-Ce)acyl, amino(C4-Cg)acyl(C4-Ce)alkyl, (Cs-
Cs)alkylamino(C4-Cs)acyl, ((C4-Ce)alkyl),amino(C;-Ce)acyl, R"®R"N-CO-0-, R"R'*N-
CO-(Cy-Ce)alkyl, (Ci-Ce)alkyl-S(O)n, R'R'NS(O)n, R™®R™NS(O)n (Ci-Co)alkyl,
R™S(0)m RN, R™S(0)mR"N(C;-Cs)alkyl wherein m is 0, 1 or 2 and R'® and R are
each independently selected from hydrogen or (C4~Cs)alkyl; or a group of the formula



wherein ais 0, 1, 2, 3 or4; b, c, e, f and g are each
i ndependently O or 1; dis O 1, 2, or 3; Xis S(O n

wob@sese’n is 0, 1 or 2; oxygen, carbonyl or -PCT/IB2004/004034
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C(=N-cyano)-; Yis S(O n wherein nis 0, 1 or 2; or
carbonyl; and Z is carbonyl, (OO, CCONR or S(On
wherein nis 0, 1 or 2, R6, RP, R8, R9, R10 and Ril
are each independently selected fromthe group

consi sting of hydrogen or (G -C6)al kyl optionally
substituted by deuterium hydroxy, am no,
trifluoronethyl, (Cl C6JaCyl oXy, (CrC 6)acylm
(d- C6)alkylamno ((C1- Co)al kyl) 2anmi no, {cyano,
cyangg: | - C6) al k I(X)b rifluorg WP CrC 6)

nitr ni t ro( C6) al g‘% nojf
car boxy,(CR/Bng, ami no, deut erium Hydroxy,
Y,

trifluoromethyl, (Cl- trifluoromethyl (Cr

C6) al kyl, (Cr 06) al kox (Cr C6) acyl, (Ci1-

C6) al kyl ami no, ((Cr C6)al kyI )2 am no, am no(C

1-Cb)al kyl, (CrC 6)al koxy-CO NH, (C1-

C6) al kyl ami no-CO-, (C2-Cg)al kenyl, (C2-C6) al kynyl, I
(d-Cedal kyl am no, hydroxy(C r OG)aI kyl, (CC

6) al ko‘%éﬁrénra'égj)’ﬁl Ey?dO 'C1- CB) acyl oxy(C 1- C8) al kyl

ni tro, b,ayanbdritt g &f) eéddkyhdepeati@{tprort); al kyl , nitro( C

1- C6) al Igsyd y %ré%,; uoronet hyl, trifl uoromet hyI (d-
Co6) aI '(‘Cf- Co)acyl am no, (Cl-C6)acylam no(C

é) C6) la;k Iisy$¢0)g Wf&eflém Cngts@nydr@ gg?gacglyiraamw or —8HNREY4A0S-;

ac a

(CL- CoY i Risb Al %aﬂ é&aﬁyr CAPORIETS) al ky! )

2am nOZ@d'ar (D( &%@nwﬁﬂ;’émﬁiélﬂc@drﬁ r

%g g: K f{ PS( 5) Q) NH pcégy%a@( @Jepﬁn y ggj?q&qyom the group
RbpRE6 69}1 dro &15:9@5%2 obdor@llﬁ)sabé‘{ﬁuted B%%@G@nufh hydroxy,

R16N, go"%i& é wherein mis
AN B TREPREBY o 1-Qa>@ﬁy'PWde (Surfeiamiapiag @br@@aw@mno (G-
rwgélﬁygﬁﬁmﬁ{o 69'3& &yan E# Ce)Bﬁ( ﬁWIuB%rﬁétﬁyl@,C@e)alkyl nl%tro nitro(C;-

i ndependent | y sel ecte rom he group consisting o
gd@ﬁ Ceel?@fMRP: ani no, hal o, hydoxy, nitro,

car bOXB( i§ CarteRy, aé)}éﬁﬁ%’ bminoCéxo @é@éﬂﬂl‘ﬁ‘)’flaﬁgroxyk trlfluoromethyl (Cs-

trifluoronethyl rifl uoromet

ey TRUSEORY G cPoakRy | (Rmeplalioxtne Maidcy| (Creiisyly  (Cr
q&e)éauﬂé@mokxdc1qte%m)z aarn‘ﬁné’péﬁl@lﬁﬁh'—%)ﬁl(‘)hs(¢1té6l)§lﬂo>§/YC9[mﬂ (C-
hr ee groups Sel’ected fro Ooxy, car
a@ﬁ)@ﬂﬁyl%@*@e@a’r kiftGwiadkenyl, (Co-Ce) alkynyl, (C1 Ce)alkylamlno hydroxy(C1—
Celalkyl, (Cq-Cg)alkoxy(Cs-Celalkyl, (C4-Cs)acyloxy(C4-Cg)alkyl, nitro, cyano(Cs-
Celalkyl, halo(C4-Cs)alkyl, nitro(C4-Ce)alkyl, trifluoromethyl, trifluoromethyl(C:-
Celalkkyl,  (C4-Cglacylamino,  (C4-Cg)acylamino(C4-Celalkyl,  (C4-Ce)alkoxy(C+-
Cs)acylamino, amino(C4-Cg)acyl, amino(C4-Cs)acyl(C1-Ce)alkyl, (C4-Ce)alkylamino(C;-
Cs)acyl, ((Cq-Ce)alkyl),amino(C-Ce)acyl, R™R'™N-CO-0-, R™R'"N-CO-(C/-Ce)alkyl,
R'®C(O)NH, R™OC(O)NH, R™NHC(O)NH, (C;-Co)alkyl-S(O)m, (C1-Co)alkyl-S(O)m-
(C-Colalkyl, R™RNS(O)n, RPRNS(O)n (Ci-Colalkyl, R™S(O), R™N,
R™S(0),R"®N(C-Cg)alkyl wherein m is 0, 1 or 2 and R" and R are each
independently selected from hydrogen or (C4-Cs)alkyl; .
R? and R® are each independently selected from the group consisting of
hydrogen, deuterium, amino, halo, hydoxy, nitro, carboxy, (C.-Cg)alkenyl, (Co-
Cf;)alkynyl, trifluoromethy!, trifluoromethoxy, (Cs-Ce)alkyl, (Cs-Cs)alkoxy, * (Ca-



(CrC 6)al kylam no, ((CrC 6)al kyl) 2am no,
(C5-C9) het . eroaryl, (C2-C9)heterocycl oal kyl,

w@ aBsapeycl oal kyl or (C6-Cl0)aryl; or R2 and R3I/EB2004/004034
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each i ndependently (C3- C10)cycl oal kyl,

(C3-C10) cycl oal koxy, (C1-C6)al kylam no, ((Cr

C6) al kyl ) 2am no, (C6- C10) ar@rl am no, (CrCeCal kylthio,
(C6-Cl0)arylthio, (d-CgJalkylsulfinyl, (C6-

Cl0)aryl sul finyl, (CrC 6)alkylsulfonyl,

(C6- C10) aryl sulfonyl (Cl-C6Ja Cr 3’/1
%)WoaIWUNhe@gy the @g{}nqq@xw c%t@lj(_y&gnjqq @Feo%‘?tﬂﬂ ally substittued

g%n@% ‘ﬂ%@b ol Rfckd fréth hafdd hydrdl), Q)hbﬂoxw?éi‘hmbr(di wg)alkylthio,

eroar,)é et erocycl oal kyl and_a
g

5t ConyByinau G CaPtRia Bhe (Gl iteisaal Ko Gaheterocycioalky,
%@ @E,%yéloall(ﬁ: B bk%éwp%ﬂ\w ah&r RE6YrRI lé@&b/ m@EbéWdenﬂy (Cs-

| K
+¢1¢>eycioa@ed al(ﬁgrpm)%)@tpa"‘@&j R oS plsroRing Cf G e BN,  (Ce
‘"(?‘ in gg[ Eﬁ ﬂynﬁ@ al ‘(lz: C10§é’r9m(>5)’( GeleSEkmlmgy,.  (Co
(cas)@e/@ulf Mb()(@&pb)@ ykdf@yhl Q@@?@Q)a(}’@@ﬁ@]}ﬂ)) &ryFe)acyhi (GurColalkoxy-
%'ﬂ%‘l—b (%«' f%l@lgﬂn&g(g Sgg)ct'i‘aﬂriagégﬁ&?f b(@gédg?f@tél'@cycloalkyl or (Ce
e{)@)awj/wmﬂrq:m th@(@termlmhgémcyglg oanq @Iyl groups are optionally

I%E@;t&ﬁl}éb 3:&‘ o g?f ‘qu@% H gv' (:(s)glk%/r Q@) eié}ﬂy) CéaNHD q@(?ccs yalkoxy-

ar nox
iCO-MbF-alGyCe) amcww@o@wemo.@ S alkoy-CORH-Cr Lok, (Cr

(%13 @%}(ﬁ (@gﬁ@g&yc&érbegk?t%?@( CbCl\ﬂ-l-lkyl carboxy(Cg Cf)alkoxy

Cb@hhﬂowcarwwld‘ak%)alkowm f@r@:mlkpxycarbonyl(a Ce)alkoxy Ce-Cio)aryl,

T

(G3RIKesXy tarbemybamipban ndCEONBkylamino, ((C1-Ce alkyl),amino, (Cs-

?kl@@r@bﬁﬁﬁ?&g@ﬂ O@S\"ﬂf %ybé?ﬁ%@{d%e)au(;ﬁ ChydBxd! {1 ds)alkoxy,

(c36aZ¥0) amrpbw@n@s)@tByNH(@Cst)myma(mnyl (C4-Csg)alkoxycarbonyl(Cq-

(%a;{ )yrifﬁ %@%k&{gﬂé‘@e@ Kyl (G %ﬁd%#ﬁ'%”' (qovene. (s

@) rtdrpbyaddighy | ananmo(o@EQ Nal kyl (C1~Ce alkylammO-CO -NH-, ((Cs-

E%‘@i%?@%ﬁ%‘l&wﬁﬁ hy % a%gf){‘ﬁ\%‘;'é 'ﬂ(f-o Y& 28%)R8teroarylamino-CO-

(IH-CeJ dmwsﬁmﬂmvb@@-hbl—(%@e)alkyl ((C1-C6)alkyl)2am|no ~CO-NH-(C+-

A G BT RS Bty SRR K -

aCHardi tion. ThéCdopmikysaliorye f or Ch@e)aﬂqylsutﬂmytefmmh,e (Cs-

SRR IR  TolClo SRILE, i Rhsugpvmin

| (O-@))agisulidrstamiab(@, €3)dlkylt he phéCregalkyisutinglamino, (Cy-

acggglgylsuwonylamlno(a -Cg)alkyl, (Cs-Co)heteroaryl or (C,-Co)heterocycloalkyl;
effective in treating such a condition.

The donor source for the methods of the present invention can be a (a) living-
related, (b) living-unrelated or (c) cadaveric person.

The present invention also relates to the pharmaceutically acceptable acid
addition salts of compounds of the formula I. The acids which are used to prepare the
pharmaceutically acceptable acid addition salts of the aforementioned base
compounds of this invention are those which form non-toxic acid addition salts, i.e.,
salts containing pharmacologically " acceptable” anions; such as the -hydrochloride,



addi tion salts of conpounds of the fornula I. The
acids which are used to prepare the pharnaceutical®

wa@ewsptmbt e aci d addition salts of the af or enePCT/IB20GH/004034
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base conpounds of this invention are those which form
non-toxic acid addition salts. Le , salts containing
phar macol ogi cal | y acceptabl e gnions; such as the

- hydrochl ori de, hydr obrom de, hydroi odi de, nitrate,

sul fate, bisulfate, phosphate, acid phosphate,

Q%Fd%?&nidé,aﬁg%@?irggt thrltPeiél %%%ge?j lﬁ%tﬁﬂnﬂ?éaf %l"lotsgf%trgg%g{de phosphate,

bi'tartrate,
seetdteriagtale, bitrateoatid, citraté, arraga, Ibitantrateg succinate, maleate, fumarate,

ul fo enzepesul f onat -t ol.uenesul f gnat e
%@ggﬁbat e&?ﬁgﬁ%@%’ 1, 1g§'}?8?tﬁyl en@?@?g@ﬁ@k@m@g,r 0x fﬂzaa_nesulfonate,
rzepberestifeniales al t s. pHolienesufotdton al sand e: atb espatmatﬁase li.e.,

[y . forpula, ). The .chem ca ases t hat
@yj'rﬁéetﬁﬂ%@%ﬂ"%zz'ﬁg%{aé‘/ﬁ%%PB!"B?‘&SE?' "pharmaceutical |y
acceptHiel iavérdisr alsnl tetated td baseeaduitposaitd of dbrniud MulTae | chemical

t idic i nature . are those that form non
e Yl 6L B fueofl R M IS mir i ehSincn e pesapiatle base
=a#te ofsthbsescormpdundse of fourhulan ¢hahate ddidic inathidre atd®sse that form non-

S5ttt LORTHP e BORPIRDFE) AR 6B S8 Br o
diotted g thasel daliveal frome sech pHarmatadgiclly aocebtdite Bations such as alkali

T W i
roalglunmamdnagaesiurh ) @nin@nim 8f WatapsEIBIe BB AdtitidAt 388 such as N-

[ bl
Aitudedr RS rabinRAne heloqe HiCRBRaTHONI (T Rag wiher base salts
@f plearwiagseuticalli mépldbleir??gdmtﬁ@ﬁ' ing&it uL at ed gonov;:]ll Snt
hydr ocar bon radij,cal s ving strai ght or_ branche
ot et 1128 T Y 7R, CHoE T aIhAESE OnPrS? EIclRARE, slges saturated
asonesaldnthigticarbon nedickkeRavidgddttaight BF SrdRchadNRGiBIidY or combinations
"al kyl" is defined above. The term "hal 0", as used
ﬁ%ﬁ"%‘%n, unl ess ot herw se indicated, incl udgs fl uor o,
chl or The heimealkixy?, eouselinferainMRBILAEL 0o4Ikyl rsups Wisdhéih ?Qlkyl" is

may cont ai n doubl e bonds. Wen such bonds "are present,
l‘jﬁé‘e&ﬁ?ﬁ?ﬂ%mds of the invention exist as cis and trans

conf i gHe abin® Msalé ds ABed ke, Afnlds8 tRHvise YRHIBSEd, includes fluoro,
0 her)g/i se indicated, the al kyl and al kenyl groups

CRPEY PG Y 1P9%-ci n, as

The compounds of this invention may contain double bonds. When such

bonds are present, the compounds of the invention exist as cis and trans
configurations and as mixtures thereof.

Unless otherwise indicated, the alkyl and alkenyl groups referred to herein, as
well as the alkyl moieties of other groups referred to herein (e.g., alkoxy), may be linear
or branched, and they may also be cyclic (e.g., cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl or cycloheptyl) or be linear or branched and contain cyclic moieties. Unless
otherwise indicated, halogen includes fluorine, chlorine, bromine, and iodine.

(Cs-Cg)Heterocycloalkyl when used herein refers to pyrrolidinyl,
tetrahydrofuranyl, ~ dihydrofuranyl, tetrahydropyranyl, pyranyl, thiopyranyl, aziridinyl,
oxiranyl,  methylenedioxyl,  chromeny, isoxazolidinyl,  1,3-oxazolidin-3-yl,
isothiazolidinyl, 1,3-thiazolidin-3-yl, 1,2-pyrazolidin-2-yl, 1,3-pyrazolidin-1-yl, piperidinyl,
thiqmorpholinyl, - 1,2-tetrahydrothiazin-2-yl, - 1,3-tetrahydrothiazin-3-yl,



wel |l as the al kyl noieties of other groups referred to
herein (axL, al koxy), may be linear or branched, and

wo bag/oemy2 al so be cyclic (exu, cyclopropyl, cyr¢DmB§4/004034
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cycl opentyl, cycl ohexyl or cycloheptyl) or be |inear
or branched and contain cyclic noieties. Unless

ot herwi se i ndi cat ed, hal ogen iGicl udes fluori ne,

chl orine, brom ne, and i odi ne. (C2- C9) Het er ocycl oal kyl
when used herein refers to pyrrolidinyl

f I h f h
L%%ﬁ%o %{%H%%‘EW gpgygfliollé&d': 3 12&%& tyd rqi@%rg%y d1r:§) @{rrahy rodiazin-1-yl,

”ﬁl’@hi{d?ﬁ%p%b{'pﬂ e%ﬁr@ﬁﬂiﬂﬁémadﬁoé&zobngldf%rdmary skill in the art will

-oxazol i di n- 3- i'sot hi azolidin

1un@dqrﬁpn&% dhat they ogmge;ctloq -3¢ éggpp)apwogyglpalkyl rings is through a

1cgbBi b3 8pd IWUﬁd&eb(hltrogbﬁ%ie%didh t hi omor phol i nyl, -
1, 2-tetrahydrot hi azi n

1, 3-t etf= H?*Gf%ﬂélﬂhﬁmsl%?ﬁ heegin sefowrtafurylathieny. Ajipzolyl, pyrazolyl,
”Bb@lﬂzf%b!ym’bxaz%l £- tRkaY, drp@ﬁb?lz' Bra%olyll tefrazolyl, imidazolyl, 1,3,5-

-tetrahydrodi azi n-1-y r ahydr oazepi n

ppma&ﬂyhy 24padiaEaiyi 1 2e3 exadigzelybf 1, aﬁdhlﬁalayolyikma 3-hiadiazolyl,
t( he @!hfad)é#zbl&ll H{/}Qﬁf ?/%E‘Jylt Bﬁ‘amhﬂepﬁfaﬂﬂﬁ)ﬂt’l QQ—tﬁé% | QZ 3-tr|a21nyl

het er ocy

sﬂJ§ 5’1\7‘5?'!“61 aserazq‘ﬁ[@ ﬂdﬁ@ﬁldmk @mal'rtym p e@gmmgpuﬁmér &amhydroﬁH-
V\hﬁﬂmH&y}ﬂ rb%hfd[ﬁﬂttﬁ&fl’nl%h?l 5 éuﬁ?’ f?tettlgh)‘r’d?éf |qU|InBTH -820! Ydnzoxazoly,

razol i sot'hi azo I SOXazo

pbenzethjazolyt, r .bgaasfgthrachhét ‘ aer@lgwaquyh dl@mzmydazowl 3, thianaphthenyl,

: Oé%laﬂéﬁﬁtﬁﬁ'\yl 1, b%n?ofBPé"ﬁgl' a?s%hé‘ﬁ f&a@ll “iO3iRENAZ Oh¥diyi,  indolizinyl,

I"azol |az
1|ngazplyfl hisaeningiy) gumowy rpi‘@l}ﬂlazwyyrquﬁqulmyl pyuirgzoligll,, benzoxazinyl,
t
pé!tE' & té'rc{?;’clzrgldlp]éryzskﬂi E‘l;tg(é;zdo \ghl A{Jr%jf?sta?ld d%ﬁ?ﬁ\'ené’dnnectfon of said (C,-
p@éhef&rqwcloalbxlrrm,%l is trqughi Ayearorb atony Hrwﬁpndlyhydlzed nitrogen

Qﬁﬁhlophenyl 5 6, 7,
d tetra dr o- qui nol i n-3-yl, benzoxazol yl,

benzot (ﬁea@dﬁwl whb@ na%bemlmfﬂrg/to pheeyior sepiatiag! yI |
benzi ol h y
benzo%?@é&f&gl sobe nzo @aﬁﬁ%g, blesgdlgn 0 %8 nho%ldhprmaceutlcally
i anpepiabienfptm elthelraalohglqr in scoobinatiory Iwnthcpnenm yiore addltlonal agents
|nazol|n .
CORBRYRELEM » AR i sEHAARE U B gaens. These
widentsu mukgr mt‘ladei l:tdhaatretmm loaitede tot cxuﬂbspbrnsaﬁ\ de@CZSandlmmune® or
r o ky S thr gh n at
NG o REBRe 1 FksEn EebMRdom BriRns, 5 dgPRberguain,
wingecopheralate e (eg.n G@ﬁ@ﬁ@) t azgthiepiie qe.gn alnhtrdif}@), daclizumab (e.g.
s or.nmul admi nistered i
FIRREREL Oherp A6 Bteghrd®) HeB. (3 wdprigipoRRRn. buprofen,
crmpjmlmeat | phoxiéany oaved oantinfizenraatdiyt | SeRJidsAg@NG.S MeUkiBolone  or
& du ai = gﬁr};ﬁa Ws%%#%gﬁgé%rﬁ@ered as papt of the same or separate
dosage forms, via the same or different routes of administration, and on the same or
different administration schedules according to standard pharmaceutical practice.

The compounds of this invention include all conformational isomers (e.g., cis
and frans isomers. The compounds of the present invention have asymmetric
centers and therefore exist in different enantiomeric and diastereomeric forms. This
invention relates to the use of all optical isomers and stereoisomers of the
compounds of the present invention, and mixtures thereof, and to all pharmaceutical

compositions and methods of treatment that may employ or contain them. 1n this - -
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agents may include but are not limted to cyclosporin
A (e.g. Sandi mmune(r) or Neoral (r), rapanycin, FK-506

w@ ca@snelorzrus) , | ef l unom de, deoxyspergual i n, PCT/IB2004/004034
nmycophenol ate (e.g. Cellcept(r)), azathioprine (e.g.
I muran(r)), daclizumab (e.g. Zenapax(r). OKT3 (e.g.
O thocl one(r)), AtGam aspit/rn, acetam nophen,
i bupr of en, naproxen, piroxicam and antiinflamatory
steroids (e.g. prednisolone or dexamethasone). These
agents may be admi nistered as part of the sanme or

regah i mvdnﬂmglecmdem’eoth\tha & ard €xanfigyrations: ef e gompounds of

) S B s P, A 1 s

tapmdraeedtrmﬁafespherebﬁ ce. The conpounds of this

'CP\S/egﬁl'aolBy @Inlu gchge:nlgo Js%rsg;?r{dn% utic?f)?ﬁﬁ-nﬁo&ﬁorﬁ containing
pﬂoﬂbt@st(:cfmniptauﬁdsasfymaﬁrmuta Ice'Fﬁlss iryeaiih alh@eecccmnmsee@ methods

eren t
o el 501 BB o P oY PR o 8 8 nbiin
of pra iklrwsds Sétwheas tmrrmzyrma‘ Jarhus Iéloaqsmanm‘mmismgh@dmmlstenng
esent. i nvent | .

oBERR VB O oSt ok Bl st amine

alnitR, Hy&yoxg Gl @rg@tyhc @nduisncarh & cdrwettéd snto qadndgs.t hlérodrugs
es both.the

vention incl fi
lnﬁﬂge&gmggaﬂg&w ‘Fref’b?%ﬁ"é{’ol awgres cfjugo oggrﬂb y%ét?&e' EHAR of two or
niofs! t(@IFE I Bvo, Tthie® bmfcemt Boing ebldt esidues twiéchusiee abvalemtly joined
EPUED RCUND AT o e BTG c AT B NS5 PrPgRY Bl Grovps of
cﬁ_rﬁﬁb@d%l dTgct)rmuDéil lugﬁe afnirpoagid tesitiies indude the2uiadurally occurring
IS invention a C ses t hods
RS, BHF ISR HEPenARa: DL doR ST ogIaas T ot feie. +
h@dfokmolgrféhllﬂufgx?mlﬁé Be®bsins, |1<<Jddamesmes Behethglhistidine, norviin,
nzyne Janus Kinase, K 3 conprisin nisterin
oIS BErDRABITRLOGE PR { BIHERG, Montsgyaifiay osposerine.
\ofrﬁth@?é' @lnﬂ hidige fitﬂif@n%m odrags dﬁlso hipdlude ycamnpounds  wherein
carboxylic groups can be,cpnvert
CHBOTRERSA TS LORPO ARSI P T R UA B ponded to the
abS@é Q}!ﬁ,tltu@hts%f Wh%l%ﬁlﬁhtdﬂ@h ehatdrberhyl caon rpmsmu@ sidectgain.
hree or four) am no acgid r

c ov alpé@f?fr od jnostheds efhins RIRSEsE mveaﬁorb m&@%‘et‘i?"?ﬂ%ed%ﬂ{ fpgmula 1

WREEHIO%Ys 0b Bar: IXOX ¥hiben@iCt B @008 PSe & 0;F WD EHACSis X
formula I. e am no acid residu

nat u@h?rwrs@érﬁfiﬂ“@#@o%ﬁ‘ﬁ&f%ﬁ“w@%fﬁ%?ﬁ‘lﬂu Sl ot fymute
lméﬁe‘f’n Led b: %nsﬁYRﬁQb&b@‘%ﬂ @lsR di |§1@| SI@0; 1460, and g is 0.
3ymr9t(3(t gr:ﬁ?rg%q?rgpﬁ@ethéfg p,g?iclas%%’t |nvgrrlr’;?o%| |Q(§"ludeI gc?rggounds S formula
| wherein ais 0; b is 1; X is carbonyl; cis 1; dis 0; e is 0; fis 0; and g is 0.
Other preferred methods the present invention include compounds of formula
I wherein ais O; b is 1; X is -C(=N=cyano)-; cis 1;dis 0; e is 0; fis 0; and g is 0.
Other preferred methods the present invention include compounds of formula
| wherein ais 0; bis 0;cis 0;dis 0; e is 0; fis 0; g is 1; and Z is ~C(Q)-O-.
Other preferred methods the present invention include compounds of formula
I wherein ais 0; bis 1; X is S(O),; nis 2; cis 0;dis 0; e is 0; fis 0; and g is 0.
Other preferred methods of the present invention include compounds of

.. formula | wherein a is 0; b is 1; X is S(O)y; nis 2; cis 0; dis 2, eis 0; fis 1, g is 1;

and Z is carbonyl. ' }
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bet a- al ani ne, gamma- am nobutyric acid, citrulline,
honocyst ei ne, honoserine, ornithine and nethioi ne

w@iosoem®72 Prodr ugs al so i ncl ude conmpounds wherBCTIB2004/004034

car bonat es, carbamates, ani des and al kyl esters which

are covalently bonded to the above substituents of

formula | through the carbonyd carbon prodrug

sidechain. Preferred nethods of the present invention

i ncl ude conmpounds of formula | wherein ais 0; bis 1;

Xis carbonyl; cis 0; dis O; eis O0; f is O0; and ¢

i s 0. Qthéreprefercsice masbdsech dits pqu;enbrré@@mn inplusier FeyAPounds of

ﬁﬁlutédrewﬁé’raﬂoéifécbs 13k Sf Stgg'%ge)f n Wrc%ro B id 5, %rs 69; ggssé land g is

I'S carbonyl
i0s 0. O her preferred met hods the present I nvention

i ncl ueﬁh%ogrg%r%s nind R B bredR SBnflor] el cdrfipdinds of

X is car
|f<srrrmrla lcwthmrempar isfQs loried; Mds barieny; rrelspr, ddehie Iaﬁéﬁm&i@ m Nis 2; f

I nmpounds of fornmula | wherein ais 0; bis 1,
(?séh(-aegd%%l\lzcano)scml dis 0; eis O0; f is O
and g QtlerOpre@riast rtieddsr ok thepraseds lrtvaetlcmmme compounds of

6&}4@@ ' \P/IEeIJeP\CA tédcg bcg“ip%tg%%o?f soﬁ '%’llsat hdg"ﬁeé 3 ) f"i‘s b J‘d gis
D.is - C(O-0. Oher preferred met hods t he present

o Mok, bg%%rvedcgpgrﬂ&%ugri%egﬁmés%%en lio ARG imbunds of
florivaul0L wiaardingg s <; 6.is Ot X é&rcappariyb crigd; dristth@ds Opf istOhaend g is 0.

' ' ' d . ! I
hor oy BERGIEL rphget G RRTRRHP ient st B e, ogmogunds of
ifernda ewharely a fs 0;9 i&;1; K is S(Q)n; aisdd;d is<l; eds hpYiys S@keris 2; fis
@r ef(irre nmet hods of the present invention include
0

of formula | wherein ais 0, bis 1; Xis
S( O n;Other preZerren insetBodsdof she? pr&seh’s irivenfion sndydeandmgounds of

S B R R Rl B R Bz
X,agqgaetp.onyl c |s 1, dis g e IsférrY is S(On; n

e piatprasTRheRhSIenEl T PEoBbURAREgY TR Rpounds of
\Msmruia hwhereth &is @ b & 11X X oxpges(; OinD; dhid & e’Zts 1 Yis SIO)gnis 2; f

.S, is 0; and g is 0. Oher preferred
TSP 'ag)'the present invention include conmpounds of

Other preferred methods of the present invention include compounds of
formula | wherein ais 0; b is 1; X is oxygen; cis 0; dis 1; eis 1; Yis S(O)y, nis 2; f
is 0; and g is O.

Other preferred methods of the present invention include compounds of
formula | wherein a is 0; b is 1; X is carbonyl; cis 1; dis 1; e is 1; Y is S(O)y; fis O;
andgis 0.

Other preferred methods of the present invention include compounds of
formula | wherein ais 0; b is 1; X is carbonyl; cis 1;dis 1; eis 1; Yis S(O),; nis 2; f
is1;and gis 0.

Other preferred methods of the present invention include compounds of
formula | wherein R' is cyano, trifluoromethyl, (Cs-Ce)alkyl, trifluoromethyl(Cy-
Cs)alkyl, (C4-Cs)alkylamino, ((Cs-Ce)alkyl),amino, (Co-Ce)alkynyl, cyano(Cq-Ce)alkyl,
(C+-Ce)alkyl-S(O)y, wherein mis 0, 1 or 2.



formula | wherein ais 1; bis 1; Xis carbonyl; c is
1, dis 0; eis O0; f is 0; and gis 0. Oher preferred

woreiokoed®7nf t he present invention include conpPChTBRGH004034
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formula | wherein ais O0; bis 1;, Xis S(On; cis 0;

dis 1l eis 1l Yis S(On; nis 2; f is 0; and g is

0. O her preferred nethods of -4-he present invention

i ncl ude conmpounds of formula | wherein ais 0; bis 1;

Xis S(On; cis 0; dis 1 eis 1l Yis S(On; nis

2, fis 1, and g is 0. Oher preferred nethods of the

pr esenBpeeifie prafeined mstoets olothgorrasent davendipminciude compounds of

i) ey Bl o SO o e
pr ef er Msthyirit-methyl-tA(prohenes - sgenyl)ininesiain-31yili(Adipydelo[2, 3-

| IV\h 0; b 1, X
o pRaRAE TG S 1 e S LY T SO nis 2

is O; &ﬂ\dlefgylfi’»s[nmth)dl(ﬂélpmoleﬁ&ﬁ dlogtrimisithdoH-anfinoJrmperidine-1-

cl ude conpounds of formula I
wﬁgégwhcae'\égﬁ%th}q%ﬁ& 1; Xis carbonyl; cis 1; dis 1,

e i s 13,3B-Teflsra)H4- rﬁethw @[meimd-(@-l-lpgrrclo[m fhoyrimidin-4-yl)-amino]-
f t he present invention include

pgﬁ%ﬁa&g%’}%wﬁjﬁ %a I vvhgrel nais 0, bis1 Xis

car bongtMetbyli3s[nigthyd-(7H4-pYrrole[2, 3 dlbyrinvidire4 S()@)mno]rplpendme-1 -

f cér%o#hc%% o%ét?\xlgm% her preferred nethods of the

I'nven ’ude conpounds of fornula I
vvher ei [{4RiedhylsS-[oyedima-( 7 H-piyfrolofa; Ddipytipldin-4-@)-antied]adipsridine-1-

b ATBLec e B bl 1 cyano( G - CB) &l ky!
(Cr C 63di-Mdthyb@DmatiivérH-pyrroifi2s3-Glpyrdmidin-£-yiprednd] pdperidin-1-yl}-
RO o mul a | wher et n sai d conpound 15
sel ect 8@3,3- Tnﬂnotds+& ~{gmoethylcalnsstisti-(Srenetifyl-7H-pyrrolo[2,3-d]pyrimidin-4-
AR Y- L PP
4 Vet hyH4-BietmbBHletryTEFHpyrrablQiRd By iHhigite 4-9i) diving}-pigerim-1-y11-
&og_ytphperl di ne-1- carboxylic acid methyl ester;
1-{3-[(5-Chioro-7H-pyrrolo[2,3-d]pyrimidin-4-yl)-methyl-amino]-4-methyi-
piperidin-1-yl}-propan-1-one;
1-{3-[(5-Fluoro-7H-pyrrolo[2,3-d]pyrimidin-4-yl)-methyl-amino}-4-methyl-
piperidin-1-yl}-propan-1-one;
N-cyano-4-methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-N'-
propyl-piperidine-1-carboxamidine;
N-cyano-4,N',N'-Trimethyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yi)-amino]-
piperidine-1-carboxamidine;
Methyl-[(3R,4R)-4-methyi-1-(propane-1-sulfonyi)-piperidin-3-yl}-(7H-
pyrrolo[2,3-d]pyrimidin-4-yl)-amine;
(3R,4R)~)-4-Methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino)-
piperidine-1-carboxylic acid methyl ester;
3,3,3-Trifluoro-1-{(3R,4R)-4-methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)-amino]-piperidin-1-yi}-propan-1-one;
(3R,4R)-4-Methyl-3-[methyl-(7H-pyrrolo[2,3- d]pyrlmldln-4-yl)—am|no]-
plperldme-1 -carboxylic acid dimethylamide;



3,3,3-Trifluoro-1-{4-nmethyl-3-[nmethyl-(7H pyrrol of 2, 3-
d] pyri mdi n-4-yl)-am noj -
WELR@enern- 1- yl } - propan- 1- one; PCT/IB2004/004034
4- Met hyl - 3-[ met hyl - (7H pyrrol o[ 2, 3-d] pyrimi din-4-yl)-a
m no] - pi peri di ne- 1- carboxyllg aci d di met hyl am de;
({4- Met hyl - 3-[ et hyl - (7H pyrr 90[2,3-d]pyrin1din-4-y|)
-am no] - pi peridine-1 - carbonyl}-am no)-acetic acid
et hyl ester

S 3 {4 N@:}IQ er |%F%I§Y[lnel P}Z/H('?gr’ rg) '03% g&i@ﬁi}'ﬁln'ﬁg I)-amrncA)fl F}( iperidine-
31-BarBeﬁ'W}r-émrno)r—ex:eire?drdraﬂtyhgéters [ met hyl - (5- net hyl - 7H pyr
;lol) ogfnii ﬁ(gﬁ]fﬁ?%déMeg]'yﬂ-g-i@te/th}ll_-(zﬁa%/gﬁjoiz,5361]]%y;rimir:linT4-3./l)-amino]-
1p||{>er+dirbt1-lyj}+3-ﬁxc[ prepionitrlé;7 H- pyrrol o[ 2, 3-d] pyri mdi n-4-yl
15 SR EP b R A sR T BV B e Ty raeiay

10 | d]pyrinnidin-44ylyramind]pipeeidinei-yi}-ptbpsihH -grep pan- 1 one

1 3- I di
gm %ﬁSé 4@ AEQ//IF,ETyE%r ! o [(%III pmr%o% g@m/rrinldra 4eyl -amrno?l

Narmrmtrrm-cyt}m -Byin-Boharet hyI (7H pyr rollo[ 2, 3-d] pygr m di n

N cyanb AR PR D SRl S A F BF YA 4

pyeﬁwmpipendﬂq-yty)}-pamermi-on@l peri di ne- 1-car Ib]?xam di ne;

Met hyl - th n er |

15 i 5 GIGRAREH SR %’I*?YH%%E?% AR i S%rﬁww Pols

(rB&hdiRiporidin- Mythpydpadr-1-oBé; hy /Hpyrrolo pyr im

Iegt gr y(l&?i 4?8] l\ll’]oélanopjf e thy?brfmeghyl(:?/r I-Ppyrr/olo[g Baé:]pyrrmrdrn I -yl)-amino]-

W%r@pyﬁplp@hdiﬁé-ﬂ darlﬁdx%ﬁuéh@ -ghdet hyl - 3- [ met hyl - (7H pyrr

OL”o% 2638 453*&'(:&“36% 4{] N'N' ¥r|r21ethyl 3~ [rrletf?yl 7H- p(yj/rrolo[Z 3-d]pyrimidin-4-

20 (yBFénéer)] rﬁpér&ﬁr’rwh-carb[oaahlame (7H pyrrlol of 2, 3dd] pyrim din

4yl s am no t wR/eﬁtlon re‘art]ees t% acrgettr)tg)d( %f !trgatﬁrcgl or preventing acute or

di net YeHHs

{Wﬁ&aéﬁ)& h@aNEthhg liver, ﬂ(l&ﬁbiHYdan(:r%Hs%élprht&s@ng’ ¥ fjbiftsdbone

erid
marrcXN Irm% corn a ang skin transplant rejection (allograft, xenograft) in a

mammal, including a human, comprising administering to said mammal an amount of
25 a compound of the formula

R’ R2
NT X

N

N" R

or the pharmaceutically acceptable salt thereof; wherein
R" is a group of the formula

RS
4 e
R\~ (CH2)y

\

whereiny is 0, 1 or 2;



1-carbonyl }-am no)-acetic acid ethyl ester; o
3-{(3R 4R) - 4- Met hyl - 3- [ et hyl - (7H-pyrro| o[ 2, 3-d] pyrim

Wa@lRWws460p) - am no] - pi peri di n-1-yl }-3-0x0- pr opi PCI/IB2004¢004034
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333Tr|fluorol{(3R4R) 4- et hyl - 3-[ net hyl - ( 5- msthy
7H-pyrro|o[2 3- d]pyrlmd|n114 yl)-am no] - pi peridin-1
yI} propan-1 -one;

1-{(3R 4R) - 4- I\/Ethyl-3-[rrethy|-(7|—|-pyrro|o[2,3-d]pyr|m

din-4-yl)-am no]- piperidin-1-yl}-but-3-yn-1 -one;

|1) { &25}{{‘3 g%e%%?:ff&%o{hg éﬂa*ugyéogwglsgl@ d ﬁ’%ﬂ‘?gf d m@égz B, (-
-@y)yakylsulfonyl, (C,-Ce)alkenyl, (Cz-Cs)alkynyI wherein the alkyl, alkenyl and alkynyl
lgrg&ngﬂr%%pt%ngl ﬁs@s”@eet% dnﬁ}féréu?n %yﬁr(%yd%ﬁ{ [ nrlg@QFpnietMyl (Cs-
-@pakoxy, (C4-Cg)acyloxy, (C4- Cs)alkylamlno ((Cy- Ce)alkyl)gamlno cyano, nitro, (Co-
R R TR A 8 G b and i e
-ayaloblaylargrdumeis am'mhonally subs’u’tutedI by deuterlum (7 hydroxy, amino,
RAShAYE Y TG foRng, e HaRind a: g EvaloBhing.  (cr

Cr}ez)alhcb),garmndl ogano] kpar(@sexalkyintinbroomethiGt@alky, itro, nitro(C;-

t ng or preventing acute or hyperacute
hé %I?V%ﬂf%rés?‘fy Oki dney, pancreas, small-intestine,

ut eruR’ ]so(OLtGg)hdiameycma“ll{yO\Mhekelmehe mtm@owad(ys bl’dﬂlps must be

t re on aIIoraft Xen

o RR ey, b R e Carbfiah SRt S v (C rGelally,
qEi-Co)atkonp,| hato) (Gﬁjwel)abylp(fc@smmmﬂpd azﬁ'lmb(@ -Cairy) (@1@6)alkoxy-
t tical » re
N R AR T o tacoB KRR iyt oy Coafoamino,
\dnﬁn@(mQé)allﬁ/l (hydiox9(CCehftkyl, S(@@eﬁﬂﬂﬁf(d#@')‘élkﬁ (AL RYdeyloxy(Cs-

|

%yazlf 'Q’& p@ﬁg %&lﬂ&swgp@%q))al(xlCgltrgggﬁpgﬂwu trifluoromethyl,
\M‘lf&,foﬁcbrﬁemi?lleC@wakyl alGeoybcyrimsing! Kidyts)acylamino(C;-Coalkyl, (Ci-
Cs)alkoxy(C4-Ce)acylamino, amino(C4-Ce)acyl, amino(C4-Cs)acyl(C-Ce)alkyl, (Ci-
Cs)alkylamino(C4-Cg)acyl, ((C4-Ce)alkyl);amino(C4-Cg)acyl, R"R"®N-CO-0-, R"R"N-
CO-(Ci-Ce)alkyl, (C1-Co)alkyl-S(O)m, R™R'NS(0)n, R'R™NS(O)n (Ci-Co)alkyl,
R®S(0)m R"N, RS(0),R"*N(C/-Cs)alkyl wherein m is 0, 1 or 2 and R and R™ are
each independently selected from hydrogen or (C4-Cg)alkyl; or a group of the formula

whereinais 0, 1, 2, 3 or 4;

b, ¢, e, fand g are each independently 0 or 1;

dis0,1, 2, 0or3;

X'is S(O), wherein n is 0, 1 or 2; oxygen, carbonyl or —C(=N-cyano)-;
Y is S(O), wherein nis 0, 1 or 2; or carbonyl; and

Z is carbonyl, C(O)O-, C(O)NR- or S(O), wherein'nis 0, 1 or 2;



groups are optionally substituted by deuterium
hydr oxy, am no, trifluoronethyl, (Cr 4)al koxy,

W@ 8bs0e@aLy | oXy, (Cr C6) al kyl am no, ((CrCe) a\ KyRQREBRDOUN04034
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cyano, nitro, (C2- C6)al kenyl, (C2-C6)al kynyl or (CrC

6) acyl am no; or R4 is (C3-Cl0)cycl oal kyl wherein the

cycl oal kyl group is optional F{2-substituted by

deuterium hydroxy, am no, trifluoronethyl, (Cr

C6) acyl oxy, (CrC 6)acylam no, (G -C6)al kyl am no,

((C1- Cp)alk ly% 2am no, cyano, cyano(CrC 6)al kyl,

trifl u‘Sr’cﬁTe{% t c&qg'aesi ;B’ﬁ?re, egfiht indepatidenidy( gelgcted from the group
QRN oPhydrbden Q&Y BBtiortEMy isBbstituted by deuterium, h
(R o Shon IR0 Bty St y ety o

et eroc
A9 tHNeroBRt U HGICrlaeHE by (Corfe)acsianing  (Car Gosligiamino, ((C:-

P 880 AN, SRS PR . o
afd)alsyl or {CeBylagmgmnino C1- C6 al koxy- CO- NH,
(G, - ;?1)251% é}ﬁ}b%&,)n%ag@ amirfe? o%G) et 8 %y%@/‘r?ﬂ’uoromethyl, (Cs-

al kyn am nod, am no

hyaalsy ( ¢ifluossnethikfC-CoakylCs ) Bhike)alory.1 - Oalal k{F-Cslacyl,  (Cs-
(&dz l PR thiky ! amitolcd % neg.C L&l .
DAL ITan SR amPels o 8YA S 5aRbA) B8, (o
 Giakyianineet Byl (C-Goekanyt, dieTay Ky 4k Ghalkylamino, hydroxy(Cr
( acyt ani 1 cyl@am € I, 6 C1- _
G AR Lo Y (GBI GRdI, » i pranocc:
1CQakycy haio(Q:-Coallsylk y Injtro( ©1Co)aBYlal Knjfluardmethyd, r trifluoromethyl(C-
|| C eyl ) g - F: i i
RIS S e ST IR AR o (Gfaton(C:
, CHaGRINSING(aDpinofCFHRYE NBG@(E;-%)@DVI@}@A)MWL (GRAGB{KYlamino(C-
S ISk Dy Mdbi18,10
oG G R, E R R R O R TIR R Y G0 3y ot
E@HC@M, oR;5OO(0)wa|Rz§MHC@)NH, IO Ga)aky)-S@)nf o(O7ojlkyt-S(O)rr
7' e e} a i 16 , or~ 4. b,
a@'%ﬁgg@ eeﬁéyhﬁhi 'ﬂ%ﬁ%hdeﬁfﬁ; ’\#(gf‘“ 1%%’%%"%? 1,CR152,§(03'P RN,
R"°(Q)sRENT -G )alhgr wiharan i 8, 0,1 Toor 2 andy§éhand R™® are each
[of 0 - = - LS .n wherein nis
dﬁl&%peg’ﬁgﬁtg’rsﬁecg‘{a‘?%ﬁnﬁ?%% OE(CFECS%&’OWI . 00,
C( O NRR? and R°Qireneadte ireichemdandly Gelettenr framRhe Gdup R¥nsisting of
and, R11 are. each,i ndependent!|y sel ect m
(st it P Rire g aPEBEN, e (Bl e CoBy, (o2
opd)alkyrad, | Vrisudosiithyl, e drifuorolaethexy, ur(C,Oykyk y , (C4-Ce)alkoxy, (Cs-
Cio)cycloalkyl wherein the alkyl, alkoxy or cycloalkyl groups are optionally substittued
by one to three groups selected from halo, hydroxy, carboxy, amino (C4-Ce)alkylthio,
(C4-Co)alkylamino, ((C4-Cg)alkyl),amino, (Cs-Cg)heteroaryl, (C,-Co)heterocycloalkyl,
(Cs-Co)cycloalkyl or (Ce-Cio)aryl; or R? and R® are each independently (Cs-
Cqo)cycloalkyl, (Cs-Cio)cycloalkoxy, (Cs-Cg)alkylamino, ((C4-Ce)alkyl);amino, (Ce-
Cio)arylamino,  (Cs-Cg)alkyithio,  (Ce-Cro)arylthio,  (C4-Cg)alkylsulfinyl,  (Ce-
Cyp)arylsulfinyl, (C4~Cs)alkylsulfonyl, (Ce-Cqo)arylsulfonyl, (C4-Cg)acyl, (C4-Cg)alkoxy-
CO-NH-, (C4-Cg)alkyamino-CO-, (Cs-Cg)heteroaryl, (C,-Co)heterocycloalkyl or (Ce-
Cio)aryl wherein the heteroaryl, heterocycloalkyl and aryl groups are optionally
substituted by one to three halo, (Cs-Cg)alkyl, (C4-Cg)alkyl-CO-NH-, (C;-Cs)alkoxy-
CO-NH-, (C4-Cs)alkyl-CO-NH-(C4-Cg)alkyl, (C4-Cg)alkoxy-CO-NH-(C;-Cq)alkyl, (Cy-
Cs)alkoxy-CO-NH-(C,-Cg)alkoxy, carboxy, carboxy(C4-Cg)alkyl, carboxy(C,-Cs)alkoxy,
benzyloxycarbonyl(C,-Cs)alkoxy, (C:-Ce)alkoxycarbonyl(Cs-Ce)alkoxy, (Ce-Cio)aryl,



am no, trifluoronethyl, (C |-C6)acyl oxy,
(C1-C6) acyl am no, (CrC 6)al kylam no, ((Cl-

w@Bjoalkopr) 2am no, cyano, cyano(C r C6)al kyl, PCT/IB2004/004034
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trifluoronmethyl (CGrC 6)alkyl, nitro, nitro(Cr C6)alkyl

or (CrQacylamno; R12 is carboxy cyano, am no, 0Xxo,

deuterium hydroxy, trifluorolethyl, (Cl- ©6)al kyl,

trifluoromethyl (Cr C6)alkyl, (CC 6)a| koxy, hal o,

(G C 6)acyl, (Cl- C6)alkylam no, ((C -Co)al kyI) 2

am no, am no(CrC 6) al kyl, (Cl-C6Jal kOXy- CO- NH,

@NaPky | aANiNe(@eSs)alkyto- CalatGeldaloxycarbonyiaming) ky nWe-Cm)aryl(Cr
alfSy R ., hydg kyl, HY(C (Co-

(Sall kbr{b&ﬁh@@n& V968 DXy gy%ﬁ;é% al k f(é%)%gi (C

Sl '@rnm@)@d)alw (G‘z'g’rQsQaﬂFyl)@’)"ap(@ane aikxl,r byaroxy, (Ci-Ce)alkoxy,

| k [ t vl '
]c%;ﬁ?)gyl )éblgé;%gbadéﬁkg&en@ < éll(dxgéém am n{)ty alkoyc?rbonw(@
(@alldaal k QalkoxgeQdYH-ani n(gcrg.:,a)a {€OrNis) acyqyano (Cs-

a}ﬁ@éﬁc}ciﬁ%ﬂcy' (Fwir]o)(@?ghrﬁ'o o (%??Qngh .hé'ﬁcﬁ‘%? 1- (c.-
MRIGDOSO- NizisRi@d\C(aﬁwl@nmoe%@a{wyl (Cms)cetgymlammo -CO-

e k% g DA (e, K (R aiAio-CO-NH-(Cr-

J\S(p,@an(yiam]ep&WH (@1@&!&)}!n(Csmteroarylammo-CO -NH-(C¢-
) MRL6N( C. d

%ﬁgﬂ(ﬁd R16 ér er(e @Fﬁlkﬁﬁgge dgﬁlt In)}@ |é1s egygélf@ﬁyé%wmﬂg’ (Cr-
Hy«elsdeufopylaDo(C 6§ abkyll ; (RCanerylRglfenyt edatCio)arylsulfonylamino,
' th E St f
%-?%@é&@ﬁéﬁ‘%ﬁhﬁ%%'%{“ S A O
o2a)alolsyifongiame) @i-eaky, (GsS2)hatsioark pnild2;Co)heterocycloalkyl;
trifl f , (G -0B)alkyl, (CC
6) al kgéjfe%ﬂfé@h “ﬁ% éhuﬁ‘owﬁ‘ i the o ol (
al koxyTrer preyemtarazlehycbn @scm cqjaieatcea pharnmcaltioal smbsd:smmfed

BB S 45, b FRB b S post

(L(téhusﬂsinm bphg m2anwnlimb ( cCBrez0aritbskin tramsplgnt rejection in a mammal,

.C2- cycl oal - C I

(Co- ylI5 " or e each™l 'y~ (C3-
prcguelg AR YRR pnoiii e dRBhE S ndanrnye

G o)cycloal kyl, (C3-CRD)cyghtoal koxy, (CrC

6) al kyl am no, ((Cr C6)al kyl)2am no, (C6-

C10) aryl am no, (CrcCe pO, (C6-C 0)arylthio,
(d-CeJdal kyl sul fi nyl, ¥#3sul filnyl, (Cr

C6) al kyl sul fonyl , (Co6ks sultonyl, (G -GC6)acyl,
(C C6) al koxy- CO NH, N?rCeJ%I kyani no- CO-,

(C5-Cg) heteroaryl, (C2-C9)heterocycloal kyl or (C6-
NS piarmsaslRialy éé@p%‘ﬁé]ﬁﬁé{ﬂeof Rkrswcycl oal kyl and

aryl ups are optional
y nglS a group of tﬁe formula

5
4 /
R~ CH2y
L
whereinyis 0, 1 or 2;

R* is selected from the group consisting of hydrogen, (Ci-Cg)alkyl, (Ci-
Cs)alkylsulfonyl, (C»-Cg)alkenyl, (C,-Cs)alkynyl wherein the alkyl, alkenyl and alkynyl
groups are optionally substituted by deuterium, hydroxy, amino, trifluoromethyl, (C4-
C4)alkc-)xy;(61-C6)acyloxy, (C1;C¢3)alkylamino, ((C4-Ce)alkyl),amino, cyano, nitrg, (Cp-



substituted by one to three halo, (Cr C6)al kyl, (Cr
C6) al kyl -CO- NH, (Cr C6)al koxy- CO NH,
w@ abs5aapat kyl - CO NH (C r C6) al kyl , PCT/IB2004/004034
(C1- C6) al koxy-CO- NH (C 1-C6) al kyl, (C1-
C6) al koxy-CO- NH(C r ©6) al kox¥ car boxy, carboxy(CrC
6) al kyl , carboxy”rCeJal koxy 4-
benzyl oxycar bonyKC"- CeJal koxy (G C
f Gal koxycar bonyKCr QQal koxy, (C6-C o)aryl, am no,
am CrC 6)al kyl CeJal koxycar pon Iarri no, (C6-0Ci
S o‘?;a%‘fg%?%&)e&!'%wﬁ&%Gﬁwéamwe, or(ltlls&9~§hdkwcm byherein the
(dyCSibalid) adrshp ) is2a8ptiBRall al
%2?3 ) o (‘i’c1 a‘;’B yly)( Shosfing © 6%”£@f‘ hy dPQY.  amino,
hitoxy tca‘qr)B@M@(y cat® Q’!L%I“m al KSBH Cefaliyl@mino,  ((Cy-

GO@éllé)g é(rﬁﬁl{ob@i?ﬁﬁo ,‘\:ﬁﬂo(@%@'&d& Ynif B%Wrﬂa@m@' orito(Cr
éq{wg%@%wwm ani no- C?}:lll\ll—lé/I " evan, L'

10 (Cr Ce JA féymf@g'?l%@@ d%allgﬁ %relﬁ%%&cycloalkyl groups must be

no- CO- m no-
(S@an%gtfﬁéiye?%@flmﬁbomqyano amino, deuterium, hydroxy, (C-Ce)alkyl,

(@é%?&#ma%ﬂég?ncggcm < %&@rﬁlhéyéwo C1-Ce)alkyl, (C4-Cs)alkoxy-
&% Tciﬁblaékﬁ'%n@@cklb-k(@ﬁﬁ@aa{paylkycg-%) alkynyl, (C-Ce)alkylamino,

S SR TN S .6 s

yr|\I§'94 pw((&lnﬁieﬁ@((xt mal@@mﬂ)&@ikyl mtro(C1-Ce)alkyl trlfluoromethyl

é@%@a@f’* SN SN SICYIE oo, .

lamwmo an’("Q'Q(CrOa“a)a@VIkyIasuﬂd(@ﬁ%)auyldm(@)alkyl (c1

t 1516 15416
r’ﬂé{’é’r‘@ﬁi{“ﬁ EHARIRMED(C oo BRI Q08 ER
aalkyhr pﬁeé@ésrhs(omerﬂ%ﬁua(&)g r BPRIWS (09, a(Ci-Co)alkyl,
cl iyl t [ r eventg 18

0 %ﬁ?cﬂhﬁaﬁf&?&ﬁw CaPIYE b in 88, 7o RER" 2R R™ are
saeh lNdﬁmfébnﬂhéelewje@frqm hydoigensor (@aﬁe)alkgn; boa\/grdUpl’dﬁ the formula
cornea and skin transplant rejection in a
i ncludi ng a human, conprising an anount of
of the forrrul a or he phar maceutl cal » accep

15

bl e salt_,,

t her er ej BROR') he for 5 R
Ci—& V\/nerel sO 1od\(2/) 4 i s fsel#ct ed
from t h% gr oup conS| sti ng f hydrogen, (C| - Cb) al kY1,

(Cl-

whereinais 0, 1, 2, 3 or 4;

b, c, e, fand g are each independently 0 or 1;
25 dis 0,1, 2, or 3; A

X'is S(0O), wherein nis 0, 1 or 2; oxygen, carbonyl or —C(=N-cyano)-;

Y is $(0), wherein nis 0, 1 or 2; or carbonyl; and

Z is carbonyl, C(O)O-, C(O)NR- or S(O), wherein nis 0, 1 or 2;

R®, R’, R%, R’ R™ and R"" are each independently selected from the group
30  consisting of hydrogen or (Cs-Cq)alkyl optionally substituted by deuterium, hydroxy,

amino, trifluoromethyl, (C-Ce)acyloxy, (C;-Cs)acylamino, (C+-Ce)alkylamino, ((Cs-



C6) al kyl sul fonyl , (C2-C6)al kenyl, (C2-C6)al kynyl
wherein the al kyl, al kenyl and al kynyl groups are

W@piosoerrl y substituted by deuterium hydroxy, PENiB2004/004034
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trifluoronmethyl, (Cl- C4)al koxy, (CrC 6)acyl oxy,
(CrCedal kylam no, ((C -C6)a!kyl)2am no, cyano, nitro
, (C2-Co6)al kenyl, (C2-C6)al kyml or (C C6)acyl am no;
or R4 is (C3-Cl0)cycl oal kyl wherein the cycl oal kyl
group is optionally substltut ed by deuterium hydroxy,
am'no, trifluoronethyl, C6) acyl oxy

(@r déwaamir@mcwo (CTr®(6) )ajklybﬁﬁlfhl@rorwtmflicr@egilaylkwtrp nitro(C4-

(Ci -06)alkyl,
p?lfeﬂ Or P?%@@BB) alkyl, nitro, nitro(C |-
C6) al k@{ @rca(t@q; @)a@gyamlﬁon@xo Rg;eqtgnum hydroxy, trifluoromethyl, (Cs-

alg\‘fl' ) nﬁﬁtﬁ{)@ﬁéf‘h&gﬂ ?‘%}%Ikgfh '@6 J\?oxyet Q{aﬂfycgﬂ Ky, (-

gs must oné"to five carb
c@‘éﬂl ylamirion df Cmféaalbyl)zLamlnhy@nmgﬁrf(?adal&/lbﬂéi Qg)alkoxy -CO-NH, (Cs-

5(31@3%@%%!&6%? h{g‘* Qm%@@é&%% k%wﬁé@%%mm hydroxy(Ci-

J@A)lelan{GudJMOXY(@COBD(HI k%ﬁa)ac(ymy@)caalkynymm( Geyano(C-

%%)Q}Q%: ﬂm{?@%?%%ﬂ )%lt}(o&?%ééllk?iyl 'tnfi%%rﬂétng/l? rtriﬂuoromethyl(Cr
(@ﬁlaI@J acﬁo%)emamneg al (G1+Ge) mytarmm(@yﬁwﬁ(ll@l C 6)at0ejalkoxy(Cs-

§y%n§8 @Jﬂl'ﬁé{gr@s')ééyg%rﬁ B)- ?ér&&l Jc:}- )£|\< (2 ESMhamino(C,-

(@J)am) é(G)*Ca)aiNYBéamae(%ﬁ)acylL R'{RIN- QIB)QH M%fx&m GO-(C-Cs)alkyl,

O g o St s

((CeTRiyl kKRR Hﬁtm)a(c R B@»@cmm Rmmmyco ®"S(0), R™N,

R R DY CTC ARy T8 81108 4 i R gag o e each
MMenRéﬁs(s@)eathﬂmﬁ@ydﬁgymbkm1 W)aﬂkﬁ; nmis 0, 1 or 2

o R 0 S Ao TR 56, S S P o
(W)drerﬁRQﬁ:hmrlun'(,Ca&W)L Halo; hydomt.n,gerrlﬁrd) earbexy), (CL-Celalkehyl, (Cz-
Eodiogh., rnforgreBDF Jitlcl SRRl NIBLEALRN} g Slaghio. (ox
2(;10I¢ygigﬁktyl wherddothd alkyl, alkddy-aNcestaaikyl-groupsi e Bplidnally substittued
B e tns s B P g Py afiney( G Cefakyithio,
qC1-Z.‘,6)alkylammo ((C4-Cg)alkyl)zamino, (Cs-Cy)heteroaryl, (C.-Co)heterocycloalkyl,
(Cs-Co)cycloalkyl or (Ce-Cro)aryl; or R?® and R® are each independently (Cs-
Cio)cycloalkyl, (Cs-Cyp)cycloalkoxy, (C4-Ce)alkylamino, ((C4-Ce)alkyl);amino, (Ce-
Cio)arylamino,  (C4-Celalkylthio,  (Ce-Cqo)aryithio,  (Ci-Ce)alkylsulfinyl,  (Ce- )
Cio)arylsulfinyl, (C4~Cg)alkylsulfonyl, (Ce-Cio)arylsulfonyl, (C-Ce)acyl, (C4-Cg)alkoxy-
CO-NH-, (C4-Cs)alkyamino-CO-, (Cs-Co)heteroaryl, (C.-Cg)heterocycloalkyl or (Ce-
Cio)aryl wherein the heteroaryl, heterocycloalkyl and aryl groups are optionaily
substituted by one to three halo, (C4-Ce)alkyl, (C4-Ce)alkyl-CO-NH-, (C4-Cg)alkoxy-
CO-NH-, (C4-Cg)alkyl-CO-NH-(C;-Cs)alkyl, (C;-Cg)alkoxy-CO-NH-(C;-Cg)alkyl, (Cy~
Cs)alkoxy-CO-NH-(C4-Cg)alkoxy, carboxy, carboxy(C4-Cs)alkyl, carboxy(C,-Cs)alkoxy,
benzyloxycarbonyl(C4-Cg)alkoxy, (C;-Cs)alkoxycarbonyl(C4-Cg)alkoxy, (Ce-Cio)aryl,
amino, amino(C4-Ce)alkyl, (C+-Ce)alkoxycarbonylamino, (Ce-Cro)aryl(Cy-
Cs)alkoxycarbonylamino, (C4-Cs)alkylamino, ((C4-Ce)alkyl);amino, (Cq-
Cs)alkylamino(C4-Cg)alkyl, ((C-Cs)alkyl);amino(C4-Cs)alkyl, hydroxy, - (C3-Cg)alkoxy,
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R6, R7, R8, R9, R10 and Rl11l are each independently
sel ected fromthe group consisting of hydrogen or (CrC

W@ r@skglo7npt i onal |y substituted by deuterium PYUIB2G4/004034

amno, trifluoronethyl, (Cr C6)acyl oxy,

(Cr Qacyl am no, (Cr C6)al kyl am no, ((C 1-C6)al kyl)
2am no, cyano, cyano(Cr CG)'éF’kyI , trifluoronethyl (C i
-C6)al kyl, nitro, nitro(Cr C6)alkyl or

(C1- C6) acyl am no; R12 is carboxy, cyano am no, 0xo,
deuterium hydroxy, trifl uororreth I

eRTbPKY o FRONF (Er)alkids) 4Pk a'kPwCeét@QV'k o%?c?%&}'%&y“(a@my'(@

@QM@V' (O%caﬁ%’s\& M-NO, B%O@I@MH 2 agyard,  (Cs
c d-C 6)al k

%s?‘)hgi’qmy%wmco amu&e- S A C PN

ﬁ%}ﬁ Yt Jg‘-&ﬁdé)ﬂH-hy@% Q%arﬁﬁbﬁdWH- (e )heteroarylammo-CO-

| aC 6
H-ro, ( yﬁsﬁé% amllmygl-lN!plf(Crﬁ:a]) é % ég%)pl,kylpzammo CO-NH-(C+-
ar IQIL -(6&: ():rgﬁﬂamlﬁé -CO-NPL©@] UE%M 1, EEJd h@f&r@éﬂ’?feﬁﬁﬁo-é@lNH -(Cs-
%}ﬁ 3 z’ - G cbuaypaongs) acyK%fﬁYfﬁglwylgg'f%P@'no Cr
%é%‘ﬁ@%%nylé}ﬁhf)@ %l@) a@dg éﬁ})a*ylé?ﬁﬁoﬂﬂ/lk)"(c —C11)arylsulfonylam|no

C1
26ncmrﬁsm¥ooawatm(01 m@m N— co dg-‘?ﬁi%mww'p@r (Cs-

gijaﬁyf\ﬁlfon %@1 ér) 'E%’;) O%Q;J)H% O'%%'%N'_QI’O) %C @terocycloalkyl

BEivENGEE) q‘wormrsmsmél@ns ar(d@ pl%wmpﬁwca"m%péplﬁ carrier.
R16N, ) lto WhRE
and RIS e BVt Fhcr et 1o SRS oA o Ringor pretenfing
lagdiecyj ehropic qraft verspa hrgt diseaze 4aYHR3 ineg enagaaal, including a human,
cegﬁﬂéﬂﬁ SBninstSfH o B lfnél‘ﬁm%j] Qﬁ aﬁ{o‘aHPof%PE&hﬁédnBQ)f &e formula
deuteri™um am no hydoxy, nitro,
car boxy (C2- 06) al kenyIR' (C2R2 06) al kynyl :
trifluoronmethyl, triflupronethoxy, (d-C 6)a| kyl ,
(Cl1- Co) al koxy, (C3 al kyl wherein the aI kyl,
al koxy or cycl oal kyl RAt i onhl |y substittued
by one to three grou ed from hal o, hydroxy,
carboxy, anmino (d-C 6)dVkyl tihi o, (Cr ©6)al kyl ani no,
((C 1-Co)al kyl) 2am no, (C5-C9)heteroaryl,
(o(aiheca)damh@mcw mbbmbl,e datirdr8dfc whbmid kyl or
Q).a ;. or. R2 R3 are each |ndependently (C3-
ClO) cgﬁc '%QIQR%HF’ f(tla%fO@I'HFcycl oal koxy, C
6) al kyl am no, ((Cr Co6)al kyl) 2am r%s
Cl0)arylamno, (CrC 6)al kylthlo G O)arylthlo
(d-CeJdal kyl sul fi nyl, 10) uI finyl, (CC
6) al kyl sul fonyl , (06 C(ljg ( C1- CeJacyl ,
(Cr ©6) al koxy- CO NH, (Cl aI kyarri no-CO- |
(C5-C9) het eroaryl, (CZ- Q9) rocycl oal kyl or (C6-

roups

whereinyis 0, 1 or 2;

R* is selected from the group consisting of hydrogen, (C-Ce)alkyl, (Cs-
Cs)alkylsulfonyl, (C,-Cs)alkenyl, (C,-Cs)alkynyl wherein the alkyl, alkenyl and alkynyl
groups are optionally substituted by deuterium, hydroxy, amino, trifluoromethyl, (C4-
Cy)alkoxy, (C4-Ce)acyloxy, (C4-Ce)alkylamino, ((C4-Cg)alkyl);amino, cyano, nitro, (Cz-
Ce)alkenyl, (Co-Cg)alkynyl or (C4-Cs)acylamino; or R* is (Cs-Cyo)cycloalkyl wherein the
cycloalkyl group is optionally substituted by deuterium, hydroxy, amino,
trifluoromethyl,  (C4-Ce)acyloxy, (Ci-Cg)acylamino,  (C+-Ce)alkylamino,  ((C4-



G o)aryl wherein the heteroaryl, heterocycloal kyl and
aryl groups are optionally substituted by one to three

wh2006/0600Q¢ C6) al kyl, (Cl-C6)al kyl -CO NH, (Cr PCT/IB2004/004034
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C6) al koxy- CONH, (C C6)al kyl-CONH(Cr C6)al kyl,
(C1- C6) al koxy- CONH—(C 1-C6) al kyl, (C1- :

C6) al koxy-CO-NH (C r ©6) al koxy7- car boxy, carboxy(C r
C6) al kyl, carboxy(C r C6)al koxy, benzyl oxycarbonyl (CrC
6) al koxy, (C1- C6) al koxycar bonyl (C 1-C6) al koxy, (Co6-Ci

Oé;r | ., am no, am no”rCelJal ky
ek epRRG ety e A SERBrMgYSr-Coalkyl, i, nitro(Cr-

Cr CeJal kyl
C@%%?i(gl%xegbggﬁ?{érﬂ%nocl (06) al f(lyl )allmanmo?oc r C6)al kyl

((Cl (B?éﬁ 1@;1-% Q@tﬁfqﬁ;gs@qalkylw)qelnyﬂhe igtenooxsioalkyl (groups must be
|

ST, ST S AL T B B (o

-G xyolstelod@qnsbacyl( (S+-Colky lRpinoCamitiel C-Cy)aliy, (Q&e)alkoxy-

??Wﬁfg@%@éx@ﬁﬁoa@m z-ccjg%u%\%jyl ((Z;Cfcc)n alkypyly (E+-Coalkylamino,

(@mm@(C@%alwlathn@cyG@N)lalkyl (C1-Ce)alkoxy(C1-Ce)alkyl (C+-Ce)acyloxy(Cs-

g@%e@él o a%&ﬁ}%@&%&y@}l@fir{&)@kyl, nitro(C,-Cs)alkyl, trifluoromethyl,

tﬂﬂu@eﬁethyi(@r@a)‘aﬁwk CCENBs)adylaBBpal K@I-Cs)acylamino(C-Celalkyl, (Ci-

(@a@% F)Qlé}r élﬁ %ﬂ%’h’r&@ﬁg@@@ kaégsmo Gefje)aeyl(Cr-Cajaliyl,  (Cr-

(malmymimeoé)awhy«a-cgatzylesz)ammq(cwexaoylyRé "W LO-0L-RRN-

C@a@k o0k WW@ BN Ol o RERNG(OIm (CrCollkyt,

S@)md}? MR S$(|G).GR| N(‘@ﬁ@d)él@@/r@)ah kyls, 0, 1 or 2 and R" and R are
%h% iR Sty 0 B ATRHRE] Y o

or (C2-QC9) heterocycl oal kyl , effective in il
di sorders or conditions and a phar maceut i c I
accept abl e carri efX) The prese ent| on

rela to a hod 0 e ve ng nmr
chroni & (gRART) versus hoiﬁ] |sease (%-‘I\@a in
including a hunan, conphi ng adm ni stering to sai d

mammal an amount of a ¢ nd of the fornmula or the

phar maceuti cal » acceptabl e salt thereof; wherein Rl is
a group of the fornmula R5 R4 N (CH 2)y wher ei n y is O,
1 or 2, R4 is selected fromthe group consisting of

hydrogen, (Cr C6)al kyl, (Cl-
whereinais 0,1, 2, 3or4;

b, ¢, e, fand g are each independently 0 or 1;

dis0,1, 2, 0r3;

X'is 8(0), wherein n is 0, 1 or 2; oxygen, carbony! or —C(=N-cyano)-;

Y is §(0O), wherein nis 0, 1 or 2; or carbonyl; and

Z is carbonyl, C(O)O-, C(O)NR- or S(O), whereinnis 0, 1 or 2;

R%, R, R%, R%, R" and R"" are each independently selected from the group
consisting of hydrogen or (C4-Cg)alkyl optionally substituted by deuterium, hydroxy,
amino, trifluoromethyl, (C4-Cg)acyloxy, (Cs-Cg)acylamino, (C,-Cg)alkylamino, ((Cs-
Ce)alkyl);amino, cyano, cyano(C4-Ce)alkyl, trifluoromethyl(C4-Ce)alkyl, nitro, nitro(C,-
Cs)alkyl or (C4-Ce)acylamino;

R'® is carboxy, cyano, amino, oxo, deuterium, hydroxy, trifluoromethyl, (C;-

Celalkyl, triﬂuoromethyl(C1-Ce)alkyl, (Cy-Ce)alkoxy, halo, (Cs+-Cglacyl, (Cs-



C6) al kyl sul fonyl , (C2-C6)al kenyl, (C2-C6)al kynyl
wherein the al kyl, al kenyl and al kynyl groups are

W@piosoerrl y substituted by deuterium hydroxy, PENiB2004/004034
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trifluoronethyl, (Cl C4) al koxy, (d-C 6)acyl oxy,
(C1- C6) al kyl am no, ((d-C 6)al kyl)2am no, cyano, nitro,
(C2- C6)al kenyl, (C2-Co)al kynﬂlg or (d-CeJacyl am no; or
R4 is (C3-C10) cycl oal kyl wherein the cycl oal kyl group
is optionally substituted by deuterium hydroxy,
am no, trlfluororrethyl (& C 6)acyloxy, (Cr
(ﬁa)aléyiﬁmnmd C1(@b)ﬁﬂ<)6)zaarklyo,aﬁﬁnrﬁ@(C(-@mU(ﬂBX@H-nglau(oxy-co -NH, (C4-
2
CoPRaikace, e €I SMmy, (G rapalkiapigoy pysfom(Cr
o@e Jeleyl, - @)@d?'kgm(ﬁcCe)Rﬂiyh S(Q@e)@lwmw(@rﬁdylkyloahﬂhw cyano(Cr
n e ycl p
Slﬁ tu'hgg)((g E@E\f?&l n??dé&}’ gg?rg[l)(gf;yﬁnﬁ%bzé{g%glm rt]%f,luoromethyl(Cr

d@e)@lé)’h um(Cthﬁ@yleOCr (i) Gd)ashlamin X+ sJalik i OXy ( GreCodalkoxy(Cq-
C(gl;a&@ag@%' %%&P%%%m&%ﬁ]&ﬁc% Cc{)@gﬁcg k%zalk I%uno(cr
(1 @aaac%) ( %@Wyl)za(mc(%a@)awl RPREN-C@i O (R°R™N-CO- ((:1-06 alkyl,
FEIaNY, PO S IO S
1(0@6;6ww1 HnSRSNSf@ma) aR w NSO 0((C xzemw m s<0)m RN,

t ks h h 16
&1) %L f“am & &)@k&{e acy 'g%gﬁ% pCngfk?;I Bhd R™ are each
Cteqlaidndwt(yae@@chfrgmmydmen am GeCgaikyip) acyl am no(C

1- %Cséﬁ?/ F‘%(%l %#Q Iﬁy d)’epé%lr_lﬁn}]lg(ss)eﬁc%e@ﬁf} group consisting of
RiySIRISEIN; G(éu@r;uanERlﬁ:l,\l?heﬂm} biaxy Céjted, kyehrbm@(;r €.-Ce)alkenyl, (Co-
S S BB B SR oo (o
vibg)ogclnalkylivehe@sin 1henalk32 amyR:t&yandkﬂlg@oWseare aptionally substittued
PSRRI oo 55558 AT B ST el
vme-l(lg)alkyaamlao 0{(Clk+ Caklky@?_ammé (Os-CQ)heferoa‘rylar(dz~@g)aét%rocycloalkyl
é%é)') c&ﬁlg%&rﬁdem% o)%ryléror Ri o%{@g aEéar??&HyI'nJ( pendently (Ca-
@w)NydWhﬁ) -(CaCib Bycﬁ(dﬂbdxyv\*(eﬁ@e)alwlarﬁn@ ({C,eCT;)@kylR&mino, (Ce-

SR o6 TR e TTtinst N AR (o
aCg)aedalifiryl) dEpanyiisuions Ei@galyisurohyle (OF0hacyl, (Ci-Coalkoxy-
CO-NH-, (C4-Cg)alkyamino-CO-, (Cs-Cg)heteroaryl, (Co-Co)heterocycloalkyl or (Ce-
Cio)aryl wherein the heteroaryl, heterocycloalkyl and aryl groups are optionally
substituted by one to three halo, (C4-Cg)alkyl, (C4-Ce)alkyl-CO-NH-, (C,-Cg)alkoxy-
CO-NH-, (C4-Cg)alkyl-CO-NH-(C4-Cg)alkyl, (C4-Cg)alkoxy-CO-NH-(C4-Cg)alkyl, (Cs~
Ce)alkoxy-CO-NH-(C,-Cg)alkoxy, carboxy, carboxy(C4-Cs)alkyl, carboxy(C,-Cg)alkoxy,
benzyloxycarbonyl(C4-Ce)alkoxy, (C4-Cg)alkoxycarbonyl(C4-Cgs)alkoxy, (Ce-Cro)aryl,
amino, amino(C4-Cg)alkyl, (C4-Ce)alkoxycarbonylamino, (Ce-Cro)aryl(Cs-
Ce)alkoxycarbonylamino, (C4-Cs)alkylamino, ((C4-Cg)alkyl),amino, (Cy-
Ce)alkylamino(C4-Cg)alkyl, ((C+-Cs)alkyl),;amino(C4-Ce)alkyl, hydroxy, (C,-Cg)alkoxy,
carboxy, carboxy(C-Ce)alkyl, (C4-Cs)alkoxycarbonyl, (C4-Cs)alkoxycarbonyl(Cs-
Co)alkyl, (C4-Cg)alkoxy-CO-NH-, (C1-Cs)alkyl-CO-NH-, cyano, (Cs-
Cy)heterocycloalkyl, amino-CO-NH-, (C1-Ce)alkylamino-CO-NH-, ((Cy-
Ce)alkyl),amino-CO-NH-, (Ce-CioJarylamino-CO-NH-, (Cs-Cs)heteroarylamino-CO-



consi sting of hydrogen or (CC Jal kyl optionally
substituted by deuterium hydroxy, am no,

wao eoosloerornnmet hyl , (Cr C6) acyl oxy, (C - C6) acyl Bei/IB2004/004034
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(G -06)al kylam no, ((Cl- Co6)al kyl) 2am no, cyano,

cyano(Ci -C6)al kyl, trifluoronethyl (C t-0C6)alkyl,

nitro, nitro(Cr C6)al kyl or (-@®C 6)acylanino;, R12 is

car boxy, cyano, am no, oxo, deuterium hydroxy,
trifluoronmethyl, (Cl- C6)al kyl, trifluoromethyl (Cr

C6) al kyl, (Cl-CeCal kOXy, halo, (CrC 6)acyl,

( BHEB) alGyCaatkylaminotCOlE)Gi-Ga)alkyd, ani(((h;Ceatkylpér@ino-CO-NH-(Cs-

CEUY e iR T NS 1o SR AT SN

h@ealixly (C r C6) alkyCe) all()@lﬂf&@lal kox@1@6lall@ﬁétﬂtbhy4bmino, (Cs-

ng)aﬁagﬁ‘f%“%ﬁé gctcc\faahy Ce rﬁ??’%@%&ﬁ@ %{izo)arylsulfonylamino,

t (GetC p)arytsutfohylaminio(CF+ Cé)alkxdmé‘t hyl ((GT-CQG)k&ISdeyla(fﬂiﬂ@ (Cs-

S KRT Vel R 1 CahRlpB A e Gohotarmensipatos

6) acyl éftédtlvétﬁw)teédtmb ,su(:lCia cofdifial. kyl am no(d- Cb)acyl,

R(lgélgﬁﬁ %‘él %g) ﬁff f rthg&g%/a?t&{ ,{ﬁ_la 5%'\%9%4’%9 or preventing
RiSINIEE(Hephitdcyes; ﬁérﬁ:}@dtk}deté(:@)s smem(daﬂs CRuddl layl cafdidc miyocytes)

o C | k 5R16NS m
TSP redion Voo S He SRS R8T oY Eng S distering to
Gaid nmamndal anchnitunt ahal cthfowideofae formadependent | y
sel ected from hydrogen or (G -C6)alkyl; R2 and R3 are
each independent|y sel eBed RPom the group consisting
of hydrogen, deuterium jJam ng, hal o, hydoxy, nitro,
car boxy, (C2-C6)al keny Co6) %I kynﬁl
trifluoromethyl, trifl
Co6) al koxy, (C3- Cl0)c N V\,herel n the al kyI
al koxy or cycl oal kyl gr ups dre optionally substi tt ued
by one to three groups selected from halo, hydroxy,
c@lrthe rharmaepHicallicacapiatiasalt thewof; wdereB) al kyl ami no,
((a C9) het eroaryl ,

(C2- cgﬁ%?eéféﬂy§f‘%“€"ﬂ‘“§?cs 09) cycl oal kyl or
(Ce-Cl0)aryl; or R2 and R3 are eachndependentIy (C3-
C o)cycl oal kyI (C3-C10) cycl oal koxy,
- C6) al kyl ami no, ((Cl-CeRkkyl ) @Hg&
Cl0)aryl ami no, (O C6)al kyl N\ o Ci O) aryl t hio,

(Cr C6)al kyl sul finyl, (C6- 10)ary|su|f|nyl (Cr
CG) al kyl sul fonyl , (CG Cl10) atytsul fonyl, (Cr C6) acyl,
Co6) al CONH- (Cr Co6) al kyam no- CO-,

@Frﬁi@)y Ebeﬁ’é? (C2 C9) het er ocycl oal kyl or (C6-
ClO) arigi lmbeleehed e thet gronpr gunsisting esfoleydrbgen, ki, -Gayatkyl, (Ci-

gfalkﬂsﬁl%g 1, %Z-ngﬁ(eny Jd Cs)alkynyl wherein the alkyl, alkenyl and alkynyl
groups are optionally substituted by deuterium, hydroxy, amino, triflusromethyl, (C;-

uor onet 6)al kyl, (Cr

Cs)alkoxy, (C4-Cs)acyloxy, (C+-Ce)alkylamino, ((C4-Cs)alkyl);amino, cyano, nitro, (Cp-
Cs)alkenyl, (C>-Cs)alkynyl or (C4-Cg)acylamino; or R* is (Cs-C1o)cycloalkyl wherein the
cycloalkyl group is optionally substituted by deuterium, hydroxy, amino,
trifluoromethyl,  (C4-Cg)acyloxy, (Cs-Cglacylamino, (C4-Cg)alkylamino,  ((Cy-
Cs)alkyl).amino, cyano, cyano(C;-Cg)alkyl, trifluoromethyl(C4-Ce)alkyl, nitro, nitro(C,-
Ce)alkyl or (C4-Cg)acylamino;

®is (C2-Cg)heterocycloalkyl wherein the heterocycloalkyl groups must be
substituted by one to five carboxy, cyano, amlno deuterlum hydroxy, (C1-Ca)alkyl
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substituted by one to three halo, (Cr C6)al kyl, (Cr
C6) al kyl -CO- NH, (O C6)al koxy- CONH, (d-C

WG r@bkgl97C0- NH (C r C6) al kyl, (Cr C6) al koxy- COPCWER2004D04034

6) al kyl , (Cl- C6)al koxy-CO NH (C 1-C6)al koxy, carboxy,
car boxy(d-C 6)al kyl, carboxy 1- C6) al koxy,

benzyl oxycar bonyl (Cr C 6) al koXy;

(Cl1- C6) al koxycar bonyl (C r C6) al koxy, (C6-C10)aryl,

am no, am no(d-C 6)al kyl, (Cr C6)al koxycar bonyl am no,

S aERgkal g0, (3 0b ] AR PR, R (Cr-Cefaly, (Cr-Caalkoxy-

@Omklgy(lib@mewyﬁn%n@@ml k@l- Ce)éﬂ<@1yl O@c)@d:byélkﬁ@m (S alkylamino,

o Y O 6 oot Bl Eaondlio G Coacyiony C -
% ﬂ%%ﬁ@%ﬁé@&@)ﬂgl ﬁlﬁlb§ kGJ&OIQ(IQ‘utro(Q ~Ce)alkyl, trifluoromethyl,

qqgf@ %@qzlkx“ (cgmq, %Qy@@lm (C1-Ca)ac\{llammo(&c-%g)alkyl (Cs-

&gmﬁ lg el aﬂﬁn&OéNﬁ‘h@(%fcgﬂatyl amglr% (rZ]SCaé&yl(Cl{I-'_CI_Is)alkyl (Cs-

@%rwe@@qg@)%pylam,@mammm “Cejacyl, R"R"°N-CO-0-, R™R"N-
?é{ﬂt')@lﬂ]nnot fééc;),,,OG)lﬂFﬂWNs (@)%,C R™R™NS(O)n  (C1-Ce)alkyl,

(1%(@1@ aNyﬁaﬁ(QerE(N Qe)@l!gyj @Q,a;glrkm is 0, 1 or 2 and R¥ and R"® are
Sﬂ;@a SAdRhRENLABY ’ﬂ%nﬁg}&%& rkc,-B0La k¥t a gécsaf of the formula

kyl sul tonyl, (CrCeJal Kyl sul fonyl am no,
C6) al kyl sul f onyl am no(C 1-C6) al kyl R“
(C6-C10) aryl sulfonyl (C6-C10) aryl sulfonyl , (Ce C

oJaryl sul fonyl a CeJaI Kk ORQR@)
jalk suI fon n| no, aI kyl'Sy I amh
-C6) a WR R§;5 C9)heter

(C2- 09) het er ocycl oal kyI ffect ive in treating such a
condition. The present i tion further relates to a
nmet hod of treating or prevent| ng cel | ul ar

(hepat ocytes, pancreatic beta-cells, stemcells,

neural and cardiac myocytes) transplant rejection in d

manmal , i ncluding a _hunman, conprising adm nistering to
sai d néeRen adh0ahdudo’di a conpound of the formula or

the phacnaGeuligat ea@l@ﬁ@ebé\meﬂuﬁal& 1t hereof ; wherein
Rl |s a %rotlgléi of the fornula R4 N (CH2)y V\hereln y is

0 selected fromthe group consi sting of

h d | -
(3(/:2r 869@2 Sk(g?ywhe@lhﬁq ikl 1 o(’@loxy@@m% Zéralé?ldn@tjdl)qi —QL‘OEN cyano)

n
al keny lSaS{@)rdlngIWh is 0 1 org or carbonyl; and
Z is carbonyl, C(0)O-, C(O)NR- or S(O), whereinnis 0, 1 or 2;

R®, R’, R®, R®, R" and R" are each independently selected from the group
consisting of hydrogen or (C4-Cg)alkyl optionally substituted by deuterium, hydroxy,
amino, trifluoromethyl, (C;-Cs)acyloxy, (C;-Cs)acylamino, (C,-Cg)alkylamino, ((Cs-
Cs)alkyl),amino, cyano, cyano(C4~-Cg)alkyl, trifluoromethyl(C4-Cg)alkyl, nitro, nitro(Cs-~
Ce)alkyl or (C4-Cg)acylamino;

R™ is carboxy, cyano, amino, oxo, deuterium, hydroxy, trifluoromethyl, (Cy-
Cs)alkyl, trifluoromethyl(C;-Cg)alkyl, (C4-Ce)alkoxy, halo, (C4-Celacyl, (Cs-
Ce)alkylamino, ((C4-Cg)alkyl), amino, amino(C4-Cs)alkyl, (C4-Ce)alkoxy-CO-NH, (C4-
Cs)alkylamino-CO-, (C-Cs)alkenyl, (C2-Cg) alkynyl, (C4-Ce)alkylamino, hydroxy(C+-
Ce)alkyl, (C4-Cs)alkoxy(Cs-Cslalkyl, (Cs-Ce)acyloxy(Cs-Ce)alkyl, nitro, cyano(Cs-
Cs)alkyl, h-alo(C1-C;)alkyl, nitro(C4-Ce)alkyl, trifluoromethyl, trifluoromethyl(C4-



groups are optionally substituted by deuterium
hydr oxy, amno, trifluoronethyl, (Cl- 4)al koxy, (Cr
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cyano, nitro, (C2- C6)al kenyl, (C2-C6)al kynyl or (Cr
C6) acyl am no; or R4 is (C3-C10)cycl oal kyl wherein the
cycl oal kyl group is optional [-¢1substituted by
deuterium hydroxy, am no, trifluoronethyl, (Cr
C6) acyl oxy, (C| C 6)acyl am no, (CrC 6)al kyl am no,
(&Cl C6) al kyl ) 2am no, cyano, cyano(C 1-C6)al kyl,
b)lkiflor oﬁ@u-ﬁ}y]aGYEmlr@) aI(QyCe)aﬂylam@O(%r@er)dML 1- (C+-Ce)alkoxy(Ci-

CEUREINCPL o L) BN G upt 6yt
gﬁ@)apxd uﬁﬁﬁ»‘stCew Bémmprit(éﬁBQW BHR' NaCQr-Oe BéR Gob@0- (C1 Ce)alkyl,

etondr 'ﬁﬁfi@(@iﬂg 'R"@g@@ft\fﬁ( G Galkgbiy gd & )alkyl-S(0)-

1@@@' OBRaRkNS(OInCl Qﬁﬁk'ft@@)m Cq%ce)ilﬁylf Rl S(O)m R16N
6 1 16
B&ég%‘ gﬁfﬁﬂe Eqa"kyaghneg%:% %e)bm 1k(<1(t:22 %o?r oxy{ R are each

1m@er)q1deytly s¢lexte Gpan ﬂwfqg(e@m@(%@é)hw. ( Cr

Egl) g%“?%ée%gaﬁ% fégérﬁ:.@ 88@%'&636'(?%&,1?&% theogko%pkgorimstmg of
t nydroge, odesttenum, tamlrid ulalombythgty( Gritdd,6 Latbloyy,, (Co-Ce)alkenyl, (C,-
(ORI ARt KD E C A 6 el cor
r CeByaloglkyioviierelp)tiag alll, alk@ly or@ylablkyl groupsogre optionally substittued
%{q@%@/ %&é&r@ué&%&%k&ob }ia"w1 %&y&g&g&?fo}gﬂno (C4-Ce)alkylthio,
c(@wwekaykw@biﬁ)m rt(CFaSREBNS0IDp, (Cs-mmﬁfe@wm(ands}ﬁeterocycloalkyl

L opafo3F Tl o £ % e b SRl -
s@loytledikyly 0(63@1 pojeatkaxy, ((OMCJQIIQHEWMO CXKCaCQaIanamino (Ce-
LBkt Red G)S@mgé ’ ’)aé/’%ﬁg)R7f (ghbe)é&?@fmyl (Ce-
e@fé)arylsmmmn@md)yk;ﬂsmnw (Ck- Cﬁ)emylsdlfon?l, (or Cdacyk, (Gi-Cq)alkoxy-
Gl Ity e Lo SRSyt or o
c@{o)anylyWheramd the |hatetr®drtblome|tero@(c@a@yl aad QuiYRgréUps S optionally
[ TSR ORNTE A MR T
CO-NH-, (C4-Ce)alkyl-CO-NH-(C;-Ce)alkyl, (C4-Cs)alkoxy-CO-NH-(C,-Cg)alkyl, (C,-
Cs)alkoxy-CO-NH-(C4-Ce)alkoxy, carboxy, carboxy(C-Cs)alkyl, carboxy(C;-Cg)alkoxy,

benzyloxycarbonyl(C;-Ce)alkoxy, (C4-Cg)alkoxycarbonyl(C-Cg)alkoxy, (Ce-Cro)aryl,

amino, amino(C4-Cg)alkyl, (C4-Cs)alkoxycarbonylamino, (Ce-Cro)aryl(Cs-
Ce)alkoxycarbonylamino, (C4-Cg)alkylamino, ((C4-Cs)alkyl),amino, (Cq-
Ce)alkylamino(C4-Ce)alkyl, ((C-Cg)alkyl),amino(C4-Ce)alkyl, hydroxy, (Cs-Cg)alkoxy,

carboxy, carboxy(Cs-Ce)alkyl, (Cs-Ce)alkoxycarbonyl, (Cs-Cs)alkoxycarbonyl(C;-
Ce)alkyl, (C4-Ce)alkoxy-CO-NH-, (C4-Ce)alkyl-CO-NH-, cyano, (Cs-
Co)heterocycloalkyl, amino-CO-NH-, (C+-Cs)alkylamino-CO-NH-, ((Cy-
Ce)alkyl);amino-CO-NH-,  (Cg-Cyg)arylamino-CO-NH-, (Cs-Cg)heteroarylamino-CO-

NH-, (C4-Co)alkylamino-CO-NH-(C-Cg)alkyl,  ((C4-Cs)alkyl),amino-CO-NH-(C;-
Cealkyl, (Cs-Cio)arylamino-CO-NH-(Cy-Cg)alkyl, (Cs-Co)heteroarylamino-CO-NH-(C;-

Ce)alkyl, (C4-Ce)alkylsulfonyl, (C4-Cg)alkylsulfonylamino, (Cq-

Ce)alkylsulfonylamino(C4-Cq)alkyl, (Ce-Cho)arylsulfonyl, (Cs-Cyo)arylsulfonylamino, -



consi sting of hydrogen or (Cl-C6)al kyl optionally
substituted by deuterium hydroxy, am no,

wao eooSloerornnmet hyl , (CLl- C6JaCyl oXy, (C |- C6) acyl Bem/IB2004/004034
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(Cl-Co) al kyl am no, ((Cl- C6)al kyl) 2am no, cyano,

cyano(CrC 6)al kyl, trifluoromethyKCrCedal kyl, nitro,
nitro(Ci - C6)alkyl or (O €Bracylamno; Rl2 is

car boxy, cyano, am no, oxo, deuterium hydroxy,
trifluoronmethyl, (Cl- C6)al kyl, trifluoromethyl (Cr

Co) al kyl, (Cr C6) al koxy, halo, (Cr C6)acyl, (Cl-
qﬁ:)saw)mmmifnnwam(rﬁ(crmalaylky| ) z(aﬁC@alkylanh‘qw[@mo (Cs-

&56 #(ﬁ?,tllﬁémﬂﬁ&l &%Og?%eny o(agr} 85(CC;BS) )hetﬁroc¥?loalkyl

(O Cofdokiye mrtrenammg Isychr a)cylﬁdﬁlorCG) al kyI

(C1-C6) al koxy(C 1- eg i

1-C6)al kyl, nitro, c

06) al kyhe fallowing (r&dﬁoﬁ)&i:hkmbs iltustrate [thﬁrwﬁparlaybn of the compounds

AR VAR TS HER b i s

Cfééi%wésaéﬁdthe disrussiérCthat oBdwmaye definet s (aBote.C6) acyl (C
1-C6) al kyl, (C1-0C6)al kylam no(C r Cb)acyl,

((C1-Co6)al kyl) 2am no(C 1-C6)acyl, RI5R16N- CO O,
R15R16N-CO- (C r ©6) al kyl, R15C( O NH, R150C( O NH,
R15NHC( O) NH, (Cl-Ce) SHCyl -S(On), ,

(Cl-CeJdall &yl -S(O, *- (C Co6)al kyl, RI5RLI6NS(O m
RISR1I6NS(O) , (Cr C6)al kyl, R15S(0O , R16N,

R15S( O nR16N( Cr C6) al kyl wherein mis O 1 or 2 and
R15 and R16 are each independently selected from
hydrogen or (d-C 6)al kyl; R2 and R3 are each

i ndependently selected fromthe group consisting of
hydr ogen, deuterium am no, hal o, hydoxy, nitro,

car boxy, (C2-C6)al kenyl, (C2- C6)al kynyl,
trifluoronmethyl, trifluoronethoxy, (CrC 6)a| kyl ,
(C1l-C6) Bl kOXy, (C3- C10)cycl oal kyl wherein the aI kyI
al koxy or cycl oal kyl groups are optionally substlttued
by one to three groups selected from hal o, hydroxy,
carboxy, amno (C -C6)al kylthio, (Cr C6)al kyl am no,
((C1-C6) al kyl) 2am no, (C5-C9)heteroaryl,

(C2- C9) het erocycl oal kyl, (C3-C9)cycl oal kyl or
(C6-Cl0)aryl; or R2 and R3 are each independently (C3-
C10) cycl oal kyl , (C3-C10)cycl oal koxy, (CrC

6) al kyl am no, ((Cr C6)al kyl) 2am no, (C6-
Cl0)arylamno, (CrC 6)al kylthio, (C6-Cl0)arylthio,
(Cl-Co)al kyl sul finyl, (C6- G o)arylsulfinyl, (G

- C6) al kyl sul fonyl , (06- Cl0) aryl sul fonyl, (CrC 6)acyl,
(Cr Co6)al koxy- CONH-, (Cr Co6)al kyam no- CO-,

(C5-C9) heteroaryl, (C2-C9)heterocycloal kyl or (C6-
Cl0)aryl wherein the heteroaryl, heterocycl oal kyl and
aryl groups are optionally




substituted by one to three halo, (C C6)al kyl, (Cr
C6) al kyl -CO- NH, (O C6)al koxy- CO-NH, (Cr
w@gjoalokophz CO- NH (C 1- C6) al kyl , (Cl- C6) al koxy- QEETMHEB206/004034
1- C6) al kyl, (Cl- C6)al koxy- CO NH (C r C6)al koxy,
car boxy, carboxy(CrC 6)al kyl, _@r boxy” - C6) al koxy,
benzyl oxycar bonyKCr C*al koxy, (CrCtal koxycar bonyKC
i -CeJdal koxy, (C6-C 0)aryl, am no, am no(C i
- C6) al kyl, (CrC 6)al koxycarbonyl ani no, (C6-C10) a yl (C

51 - C6)al koxycar bonyl am no, I am no, G C
6)al kyl) 2am no, (Cl- C6 %m?w’*% - C6) al kyI
((C1-C6)al kyl) 2am no(C CB) al kyl , hydroxy,

(C1- C6Jal kOXy, carboxy, ICa"OXy(Cl- 06) al kyl ,

(C1- C6) al koxycar bonyl N“( al koxyc onyl (C 1-
Cb) al kyl, (Cr C6)al koxy- y (Cr | kyl - CO- NH-,
cyano, (C5- C9)heteroc INyI , am no- CO- NH
(C"CeJal kyl am no- CO- NH, " ((Cl13, C6) al kyl)

( C5- C9) het er oar yl am no- b,

1-CB)al kyl, ((COr CB)al kyl

Sam no- CO- NH-, ( C6- C10) ar yl anito- CO- NH- |
(C1- Co6) al kyl am no- CO- NH-C?i

)
2am no-CO-NH (C r Co6) al kyl', (Ce6- ClO)aryI am no-CO- NH (C
r Co6)al kyl, (C5- C9)heter(1aryl am no-CO- NH (C 1-
fonyl

C6) al kyl, (G pCeQal kyl st
(C1- Co) al kyl sul fonyl am
Co6) al kyl sul f onyl am no
(C6- C10) aryl sul fonyl ,
(C6- Clo) aryl sul f onyl ant N C6) al kyl

( Cr CeJal kyl sul fonyl ani no, (ClL. C6) al kyI sul f onyl am no(C
1- C6) al kyl (C5-C9) heteroaryl Or

(C2- C9) het er ocycl oal kyl ; jfective in treating such a

condition. Detailed Descrifztion of the Invention The
foll owi ng reaction Schenes,illustrate the preparation
of the conpounds of the present invention. Unless

ot herwi se indicated R2, JR3, 2and R5 in the reaction
Schenmes and t he di scussilon that foll ow are defi ned as
above. PREPARATI ONA C N NRXXXIX\ _
| A\
k\ XIX
N N
R
js
Cl R2
=
NL R WY
~
N~ TN
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XVI1 NRAR5 10l n reaction 1 of Preparation A the

4-chl oropyrrol o[ 2, 3-d] pyri m di ne conpound of fornula
woos/oedeez ein R is hydrogen or a protecting grPCUpPIB0GH04034

as benzenesul fonyl or benzyl, is converted to the

4- chl or o- 5- hal opyrrol o[ 2, 3-d] pyri m di ne conpound of

formula XX, wherein Y is chlof29; brono or iodo, by

reacting XXI with Nchl orosuccini m de,

N- br onosucci ni m de or N-iodosuccinimde. The reaction

m xture is heated to reflux, in chloroform for a tine
5 period between about 1 houSGhHEMEBEdJuUt 3 hours,

preferably about 1 hou i Altepnatively, in reaction 1

of Preparation A the %- R

chl oropyrrol o[ 2, 3-d] pyAm dijne of formula XX, wherein

R is hydrogen, is ¢ Tertgd \\o t ¢ cor rggapondi ng

4-chl oro-5-nitropyrril of pyri m di ne of formula

XX, wherein Y is nitrop by Neacting XXI with nitric

acid in sulfuric acid at a Henperature between about

-100C to about 100C, preferably about 00C, for a tine

peri od between about 5 3inutes to about 15 m nutes,

preferably about 10 m nuties. The conpound of fornula
XXI, wherein Y is nitro,, is converted to the
correspondi ng 4-chl oro-
aninopyrrolo[2,3-d]pyr'nidin% of the formula XX,
wherein Y i s am no, b§hreacfing XXl under a variety of
conditions known to one skifled in the art such as

pal | adi um hydr ogenoN¥Si iné#\Ochloride and
hydrochloric acid. |[n re of Préﬁﬂration A, the
4- chl or o- 5- hal opyrro .
formula XX, wherein R'1s hy%&ogen, is converted to the
correspondi ng conpound of forrmula Xl X, wherein R2 is
(Cr Co)al kyl or benzyl,dgy treating XX with

N-butyllithium at a terperature of about -780C, and
reacting the dianion intternediate so forned with an
al kyl hal i de or benzyl halide at a tenperature between
about -780C to roomtenperature, preferably room

t enper at ure. Alternatip(l@{“}ia5 hlae di anion so forned is
reacted with nol ecul ar joxygen to formthe
correspondi ng 4- o
chl or o- 5- hydr oxypyrrpl o[ 2
formula Xl X, wherei nlR2 |
formula XX, wherein Y NS brghine or iodine and Ris
benzenesul fonate, is converged to the conpound of
formula XI X, wherein R2 is (C6-

3- ﬁﬁﬁidig@ compound of

dr oxy. Th&*conpound of



Cl2)aryl or vinyl, by treating XX with N-butyllithium
at a tenperature of about -780Cl followed by the
w@adasnewm of zinc chloride, at a tenperature OPCHIB04/004034
-780C. The correspondi ng organo zinc intermnmedi ate so
formed is then reacted with aryliodide or vinyl iodide
in the presence of a catal yt26- quantity of palladi um
The reaction mxture is stirred at a tenperature
bet ween about 500C to about 8Q0C, preferably about
7Q0C, for a tine period between about 1 hour to about
3 hours, preferably about SCHEMEZ| n reaction 3 of
Preparation A, the conmpound of forrmula XIX is
converted to the correspondi ng conmpound of fornmula XV
by treating Xl X wi tCIN-butyiithium [ithium
di i sopropyl am ne or |sodi uprhydride, at a tenperature
of about -780CL iR sence of a polar aprotic

sol vent, such as qetra pdr furan. The @i oni c

internmedi ate so f further reacted with (a)

al kyl hal i de or benz halidgi at a tenperature between
about -780C to roomtepperature, preferably -78 0C,
when R3 is al kyl or bepgyl; (b) an al dehyde or ketone,
at a tenperature between about -780C to room
tenperature, preferably -780C, when R3 is al koxy; and
(c) zinc chloride, at g tenperature between about
-780C to room t enper Re, ypreferably -780C, and the
correspondi ng organozinc ifAternediate so fornmed is
then reacted with QFy e or vinyl iodide in the
presence of a catalytic|lquantity of paKXddi um The
resul ting reacti on~yy @ is stirred at a tenperature
bet ween about 500C t 0" about 800C, preferably about
700C, for a tine period beRween about 1 hour to about
3 hours, preferably about 1 hour. Alternatively, the
anion so forned is reacfed with nol ecul ar oxygen to
formthe correspondi ng

4- chl or o- 6- hydr oxypyrrol o[ 2, 3-d] pyri m di ne conpound of
formula XVI, whereinN3*RS Jaydroxy. In reaction 1 of
Preparation B, the 4-lchl orppyrrol o[ 2, 3-d] pyri m di ne
conmpound of formul isiconverted to the
correspondi ng conpqund rmul a XXl XXlihccording to

t he procedure descrigbe e in reaction 3 of
Preparation A In reddtion\2 of Preparation B, the
conmpound of formula XXI% i sRconverted to the

correspondi ng conpound of formula XVI, according to
t he procedures describeg above in reactions 1 and 2 of
Preparation A



wXXnios/06@®7zonverted to the correspondi ng conpouPdI/tE2004/004034
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In reaction 1 of Schene 1, the
4-chl oropyrrol o[ 2, 3-d] pyri m di ne conpound of fornula

formula XVI, wherein R is benzenesul fonyl or benzyl,
by treating XVIl with benzenesul fonyl chloride,
benzyl chl ori de or benzyl bromz® in the presence of a
base, such as sodi um hydride or potassi um carbonate,
and a polar aprotic solvent, such as dinethylformm de
or tetrahydrofuran. The reaction mxture is stirred at
a tenperature between about GQEEME &8bout 700C
preferably about 300C, for a tine period between about
1 hour to about 3 hours, preferably about 2 hours. In
reaction 2 of Schene 1, the

4-chl oropyrrol o[ 2, 3-d] pyri m di ne conpound of fornula
XVI is converted to the corresponding

4-am nopyrrol o 2, 3-d] pyri m di ne conpound of fornula XV
by coupling XVI with an_am ne of the fornula HNRARS.
Thereaction is carried t in[%% al cohol sol vent, such
as tert-butanol, methanpl or éthanol, or other high
boi I i ng organi c sol v NS as di nmet hyl f or mam de,
triethyl am ne, 1, 4-dioxanefjor -@ichl or d&¥Hane, at a
t enper at ure bet ween k@ut to about 1200C,

pref erably about 8Q0C. pi caN reaction tines are

bet ween about 2 hours to abodtl 48 hours, preferably
about 16 hours. When R5 is a nitrogen containing

het erocycl oal kyl group, eagh nitrogen nust be
protected by a protecting group, such a benzyl.

Renoval of the R5 protectihg group is carried out
under conditions appropriate for that particul ar
protecting group in use which will not affect the R
protecting group on the pyfrol o[ 2, 3-d] pyrim dine ring.
Renmoval of the R5 protectihg group, when benzyl, is

carried out in an al cohol solvent, such as ethanol, in
the present of hydrogen and a catal yst, such as
pal | adi um hydr oxi de on 6. The RS nitrogen

cont ai ni ng hetrocycl oal so forned may be

el ectrophiles of for urea formation,

el ectrophiles of for $Qqsocybnates,

car bamat es and carba | ¢ des are reacted with
the RS nitrogen of the hbteroégkyl group in a solvent,
such as acetonitrile or dinethylformam de, in the
presence of a base, such as sodi um or potassi um
carbonate, at a tenperature between about 200C to
about 100 OC for a tine period between about 24 hours
to about 72 hours. For am de and sul fonam de
formati on,
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el ectrophiles of formula Il, such as acyl chlorides and
sul fonyl chlorides, are reacted with the R5 nitrogen

w@boosheronet er oal kyl group in a solvent such asPCT/IB2004/004034

nmet hyl ene chloride in the presence of a base such as
pyridine at anbient tenperatures for a tinme period
bet ween about 12 hours to ab@8t 24 hours. Am de
formati on may al so be carried out by reacting a
carboxylic acid with the heteroal kyl group in the
presence of a carbodiimde such as

1- ( 3- dn reackgn 4 Regnacgsion)A, dhefehlosenyetel2. didiryrinidiae compound
SPhofRlia Wg/hggegmgg‘%/ﬁ%ur s Hg%%tlﬁgﬁ( gﬂf‘? 5Bk as benzenesulfonyl

tenperaturé ormat | on,
oF é:enm,plsu tarwenéd to thrutahlorg-5dalapyasloR, bdlpydmidineacempound of

| r S n i
are react ed‘ﬁ‘%r?ﬁ f( IS élbﬁo:at Pgoénibn %f iﬁdﬁérlﬂ)e?%%gkyl with N
ghlomsuccinianide| N4brumcmwcbmmdemat Neioddsuacinianidié. efihe reaction mixture

SEFRAATI ! a0, B AR A oo

biotirsh prefembly atgpuall deluy.d Adterniatively, e réeettion dad)ﬂ@rlepgnabup A, the 4-

elmeRll SRt B ERRLeO S Rl verea o
B c&iidsgoRBIAG I RENIGIS-- mtropyrtdme 3pﬂpyrwddinetmarmnm@m wharein Y
hours to about 18 hours.

ieRPabyJeacty KKbIER g aﬁido@pSLf'fPﬂﬁwatclﬁ’eatcﬁgrﬁ'BBﬁ@t%? between

f20b61L18°C%h a¥hRMOP®, PRefcPallheABAN Qﬁ@' foPBMtime b@ncﬁi wawéae about 5
carrespondi lan corrpound of formul a is . carried

fiages g 3RPUN toh minHtas. k%nefer%lg@boghaﬂ RIS e *Compdund of
UK 1XBE, QhePdth 28 Sk WIrblY B edhvdfted| & 82 @bﬁé’ffbbhdmg 4-chloro-5-

sol vent, such as nethanol or ethanol, or m xed
solinepyrolo[2 iipyimiding eHibe fermulzK¥dwbergiar issamino, by reacting XX

Fhaehal (P br SRRSRARIIAN 1d BnE AN AnOHE A SLOPES palladium
tenperatur or a tinme period between about m nut'es
thydralgenelysis hotin(|V)ghlerfider aisl fydsechidrieciss. Renoval of the

r ot f
Divor <o REGERD A RBERG, 0TRRLA 0 S9EEH Aol pyrmians
sotipound of tommolai )éX awhexeingtsehyaireges, @f caiiyeded to?tkt@CCOTr@spondlng

2olipTind of S uREKHE SRR K 1< to Tt Hiior eI B) trkating XX with

%bnhﬂyﬂitfﬂmyr renl af ZerBpethiuye | off diboet c38{TuBdd ofedctingruth@  dianion

el Lebated kB8 o he G & s Plualis 23 eapsttye between

>él§bM -78eC @b dotif) tbmpél‘mrsr pefstable rdemcieimpechtakovaltdrnatively, the
reaction .2 of ion 2 O

Aianion, §0 gorﬁéqdoﬁyrrepgtpg[vgh‘gn@fe%g;lﬁar Wm%{o f%?nhletﬁg c%fretsggnding 4-

chloro-5-hydroxypyrrolo[2,3-d]pyrimidine compound of formula XIX, wherein R? is
hydroxy. The compound of formula XX, wherein Y is bromine or iodine and R is
benzenesulfonate, is converted to the compound of formula XiX, wherein R%is (Ce-
Cio)aryl or vinyl, by treating XX with N-butyllithium, at a temperature of about -78°C,
followed by the addition of zinc chloride, at a temperature of about -78°C. The
corresponding organo zinc intermediate so formed is then reacted with aryliodide or
vinyl iodide in the presence of a catalytic quantity of palladium. The reaction mixture
is stirred at a temperature between about 50°C to about 80°C, preferably about
70°C, for a time period between about 1 hour to about 3 hours, preferably about 1

- hour.
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compound of forrmula XXV, wherein Ris
benzenesul fonate and Zis bromne or iodine, is

weovsestoerl to t he correspondi ng conmpound of f oPETIIBR004/004034

XXI'll by reacting XXIV with (a) aryl boronic acid, when

R2 is aryl, in an aprotic solyvent, such

t et rahydr of uran or di oxane, 2% t he presence of a
catalytic quantity of palladium (0) at a tenperature
bat)weep about 500C to about 10Q0C, preferably about

7Q0C, for a tine period between abou hou 0,_about

48 holiy actionep of KieRpralingid. e CARRPYD eéﬁomv &JS CRYyted to

r f
T8 LNty e 3 BRAnRom of 8t Mo

l;tbiuvredusopmpylanage ar geding| hygfl%rﬁt@etenmeratg%pf about -78°C, in the
ggeggl%ea <ﬂ AN gglg @Bﬁ&%o%ﬁ%%cﬁeta@’e%?raﬂmfurén hotihet @nionic

erably a

aﬁermeé@t@sog‘pweﬂw@sfurtmrerea@du witty Kaéyalksdhalﬁﬁwebﬂmzylh@'we at a
%e%}tﬁftfﬂ&%e% BoGelaby td footH A pdriturd, pRétbiaaf) 81°CN when R®

di oxane or tetrahydrofuran, at a
tseamé roatoanal bid) ae@ideamﬂmr istoe, ta@)aatgmeerailar@d:@tween about -78°C

*ﬂ#ﬁérﬁg%ug)rélf% &- 4%‘3‘;‘] mﬁeﬁ'ﬂ"qsg dﬁrﬁe(t: ﬁ@crz‘rlgnde ata

rst ours, pre
tmnperaturm betwaeni ahouB -T°C 3o Heom tgmpterﬁéw@omiarﬁalyofm% and the

c nrr loﬁ chr aﬁ&l CORLERL GGl folifed W IRRRRAAEAYith aryliodide or
Aargropa g {of

according to the procedure
dmslc radmdlraﬂm/ereSﬁnme@éta catalytiofqurniifyaefapaliagium.| nThe resulting

rea f b 0
RS Hrbeds SRIRTEL S IIRIAQ BUen st 0 (ot oo
refarablyrabamg m&ot foe gptime w«mé bebwean akaelt a1bbwr fonabout 3 hours,

IpFﬁ? CrH:ﬁ/ a}poyﬁ ith§§ r&atlvggeth%%%nﬂgd sh%la%ﬁ SR tmolecular

aS|c rh e capab
orygenngtoa fairde thear carrgspohdidg f Meshdoro- Gswdtr@(ymynrcbio&a}d]o\a@mdme

i nor ganj c. and n C.a ugh such salts nust

88(“83%%%@[5’9‘1"@ W%&%’@ﬁi i%'i‘ylﬁ #g/? adnini stration to

ani mallis redction $ oﬁPr@’aratmmB alid 4-chiorquyeroto[2;8-djyrimidine compound
pres

,oﬁ{ftghﬁl%xx*f gﬁn%%ﬁgér&gag)qgouq%?@%ﬁn@?@s cgmp&%d of formula XXII,
@B@drmhtg Q?'F}Hé?’ot:?/dw@ g@&ﬁ@%@bbﬁ/@?h&a@bd mdfmemramnyA

conver e latter bac e

Co e e B rabasin S Pl obecaR o ErsRERLE Shiered o
GRS FspbR&ing %ﬁfﬁbuﬁd 8EoRANE X\, AccBRfiidRCBE trécddubes described

acceptable acid addition salt. The acid addition salts
@boyehig @a@@nédrﬁi@%@fspréparﬁm%_i nvention are readily

pr epangda ok MeG ddhEntehE tREELhIRPEMPONI2,3-d]pyrimidine compound of
formula XVII is converted to the corresponding compound of formula XVI, wherein R
is benzenesulfonyl or benzyl, by treating XVII with benzenesulfonyl chloride,
benzylchloride or benzyibromide in the presence of a base, such as sodium hydride
or potassium carbonate, and a polar aprotic solvent, such as dimethylformamide or
tetrahydrofuran. The reaction mixture is stirred at a temperature between about 0°C

" to about 70°C, preferably about 30°C, for a time period between about 1 hour to

about 3 hours, preferably about 2 hours.
In reaction 2 of Scheme 1, the 4-chloropyrrolo[2,3-d]pyrimidine compound of
formula XVl is converted to the corresponding 4-aminopyrrolo[2,3-d]pyrimidine

compound of formula XV by coupling XVI with an amine of the formula HNR'R®. The



with a substantially equival ent amount of the chosen
m neral or organic acid in an aqueous sol vent nedi um

w@eoosn6@75ui t abl e organi ¢ sol vent, such as netPERB200r004034
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et hanol . Upon careful evaporation of the solvent, the
desired solid salt is readily obtained. The desired

acid salt can also be precipit3ted froma solution of

the free base in an organic solvent by adding to the

sol ution an appropriate mneral or organic acid. Those
compounds of the present invention that are acidic in
naeaptien iare@rdepaot én an ool nspiieas esishl bs twt-lbhtanarlmamanol or

bl ' ,
R T N I
s digthylamite p d (d-dioxarer by /1 Zdnmlsmdthaneaadaaetrmﬁatm between about
I onvent i.onal
8010 SO0l ) DL R 608 v oo
r @hgetr Boure tpebards hdwes piveferabhestiout 36Inouss CWHeﬂkR%s a nltrogen
TN O Y
pgeRpntsucn\ae henayh. I&mdsvw@n-tlte))ﬂ"’mrb’@&mgSgPdL@) Isn@érldé’dE out under
acce

tg?&ﬁfﬁo ;%D%EO%&%M f%et‘%é’é‘glcﬂ %q%ﬂ%gn%gl | Wa‘bﬁ?e hlalerl” not affect
ethe Rrbmtlaglgreupa:m ﬂ&spi'rybldqe aoa]pyramexﬂnebnrng I Rerhé\hi of the R®

BB RR BRSSO A A Du e 4o oo enanc
aacthet mbsent mathycmgen aind d baalyay 806N a¢ baadile HyafdXdel d?ﬁcarbon

o 8 a8l oVt SRy SleB) ol agpUi oo o BRet sy e reactec

m/v)th agatiowRt diflekér @ldctropifiles 'of fMGURIIL. IFde uRS irRation, electrophiles
ounds and the desired al kali netal al koxide
g&"ﬁé'@ S hBRCENRIRSy SRTPARatascandeeaiPamey] chisrides ere reacted

t QitA "t FE SnifrBgdrNBF #RRetERA gl%%p BRTLEEvertD sﬁéﬁ BE acetonitrile or

case, stoichjonmetric quanti s ofreagents’ a
pP'@feé'PyéfBWa"éWﬁl d@/etﬂel ine&Frd?ér 01 8 bﬂ%r@cboﬂﬁ)l@tdmﬁ pétassium

r Sé}ﬁbhéié §tnéj tdFRRErare Yeleds fa%wt SR UGG 150 Qﬁlfor a '[Im)? period

product. The conposltions resent | nven
bbetwgemabaytedt heurs te shomta v, ranramldeuandl gulforamide formation,

TR T ) RS IR AL A Bl Wlpebgor s
f with $heaR® nitrageradf theﬂrtet&maik;)dlgrmman emodarmt slich a5 methylene chloride
' fﬂttﬁ@pf‘é@gH 01’ Qbégeln%{f‘ a%?yﬁag'g‘ﬁ t %Fgelr# Se)ratures fgr a <?me period

dmnistration or _
abIGPhNnetstabthdmduys fordimiub24 boursr Ammfohhaﬁdromay &l be carried out

r¥ Ctl ggg?%?g& s{ aa]cgje &Jltﬁv ot fé?gtﬁro%l group ?n the presence of a

carbodumlde such as 1-(3- dlmethylamlnopropyl) -3-ethylcarbodiimide in a solvent
such as methylene chloride at ambient temperatures for 12-24 hours. For alkyl
formation, electrophiles of formula Ii, such as o,B-unsaturated amides, acids, nitriles,
esters, and a-halo amides, are reacted with the R® nitrogen of the heteroalky! group
in a solvent such as methanol at ambient temperatures for a time period between
about 12 hours to about 18 hours. Alkyl formation may also be carried out by
reacting aldehydes with the heteroalkyl group in the presence of a reducing agent,
such as sodium cyanoborohydride, in a solvent, such as methanol, at ambient
temperature for a time period between about 12 hours to about 18 hours.



For oral adm nistration, the pharnmaceuti cal
conpositions nmay take the formof, for exanple,

w0 25067Dr capsul es prepared by conventional PEHRIBR004/004034
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wi th pharmaceuti cal » acceptabl e exci pients such as

bi ndi ng agents (e.g. , pregel atinized maize starch,

pol yvi nyl pyrrol i done or hydr o®dpropyl

nmet hyl cel lul ose); fillers (e.g. . |lactose,

m crocrystalline cellulose or calcium phosphate);

| ubricants (e.g. , magnesium stearate, talc or

SI li ca)|n repetiont 8gofadickerfiexL. reroova oofsther pl'otentlngoglrdum from the

7 sapiuR BERPLE o indiely 18 oBERRulcy 45 3 e crpgaponding

Webrmpklmﬂ/\nf farmutzel, ds tarriet quit dypirepiag KV with droalkall dhse, such as

PP NG e AT sRen R o8 ploblisp ey S a5 methanolor

peﬂmenlt @d raizedh solvgntpr uibiCas brbheINsEdHyHESfUrA oM diConeaveter. The

T ST AL Bl e n st 15

wirtitiuted &5 ot hea, |pyefé|fab@p$@hilmjtééidlﬁelmlﬂél §1U£hB @dtecting group

din sor bi t ol
RSB hsPOR b e BiE G harein & isHanrl isrrandietod fy reating XV
a@antsedubm @-ammbeig it Rl t@n@éra’#@r@%f%boum@@weﬁﬁﬁe period between
i ¢l % almond oil, oily esters or et
Q E’)m' H‘ﬁg tQRRUE U ves (e . methyl or pr opyl
phydr OXY hiREsal &6 Seherf®2bie @-%hl@)opyﬁ@lb[(é’@@ﬁp?hmldme c?mpound of
gwinnlstratlon t he conposition may t formo
t

WiEs At i osuNEEed gy e SrEasRandingn vedminepwroledrdpyrimidine

TEEMBEIAVEF BTSN3, é?:fcofcr@ e 6&'&11@3 Rfibed above in reaction
formul ated for parenteral adm nistration y I'nj ection,

i A6f Saherge dsi ng conventional catheterization

t echni Fhu%ecgfon' Bf 4P| §thented réru 'Apgﬁimo%r hélgﬂ?])g'ﬁtlcgg . cﬁB}’rlmldlne

be present I'n unit dosag
i epmpound- aiofpemylanX¥iVi em?arelw IR hs ahenaett%dlfqn'raees @nd aZ iis/ eromine or

Jgﬁlngo@%ﬁ\}eﬁ%sﬁ TR cto% oIy |n3;; fgc%é?iﬂ@s afs Pq/@H(és#(gﬁlsby reacting

uti ons or €mulsions

a)ﬁ)ﬂl\hwthc Gant aryrbdrmmwcm | npemgRhiis &y hn agn WW@bWQnt such
nts terna

g'gh)éc{rpt%ﬁ] %n é)?ﬁrnggji"st ;P%:?% %EB\%@\'Y’“P &,Uﬁ«vtf'% Pf pal}/adlum (0) at
rmmnmramm betwvewh bbout 598C taRbsut MVODIC; | Referably abb‘éﬁ 043, or a time

f bef e; The active conmpounds of
FGRREDaNPES AR B ShARH howd: peieabimion 1 fours: ()

camjmes; WhensR3s schlk@s/l, Siblﬁﬁéspréﬁricésofoé chRlyEBtduitity of copper )
i onal suppository bas

%ﬁaa@dc@é}a S%L@ px a p8 Vggrvaptyégq;h aéglmethylformamlde at room

temperature, for a time period between about 1 hour to about 5 hours, preferably
about 3 hours; and (c) alkenes or styrenes, when R? is vinyl or styrenyl, in the
presence of a catalytic quantity of palladium in dimethylformamide, dioxane or
tetrahydrofuran, at a temperature between about 80°C to about 100°C, preferably
about 100°C, for a time period between about 2 hours to about 48 hours, preferably
about 48 hours.

In reaction 3 of Scheme 2, the compound of formula XXIIl is converted to the
corresponding compound of formula XV, according to the procedure described

above in reaction 3 of Preparation A.



For intranasal administration or admnistration by
i nhal ation, the active conpounds of the invention are

weonwgeeioent |y delivered in the form of a sol ut PONIB2004/004034
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suspensi on froma punp spray container that is

squeezed or punped by the patient or as an aeroso

spray presentation froma pre82urized container or a
nebulizer, with the use of a suitable propellant, e ,

di chl or odi f |l uor onet hane, trichl orofl uoronet hane,

di chl orotetrafl uoroet hane, carbon di oxi de or other

sui t ablneregation 1 of Sblaemewethefcomppum;sﬂfdrmebk X4t ssadnyerted to the

S0 el P B Rl B bRt o

oin readiiohiZzafrSameyhecint ai N a sol uti on or suspensi on of

for ox T ERTPAPEA GarG PR o ge B i bR GRligare capable
i asfsfufrﬁlhgta)md@azanb@ dradifferbit £0ts Gt VIS thorgaHVERE ofganic acids.

f nvention a suit
auBReRAS Salk i o e BT esRielie Gt sdnnsygton o
aantimals, 40 ¥ ofierd slesirabiidien Irfﬁafcﬂlﬁéltﬁﬁnftlally Wokdte tﬁ@rc,@mp%ﬁa of the
dm.ni s n to the average adult hu

RSt N o e en R B 8 BPredraeLbgaly I RsBeRsable sal

(andgthen rshﬁpl;mbmaﬁt e dtter bhek td the fred aBe b@ﬁ@oﬂiﬁd By tré&hent with
acti V?gll ngre it dose which could

it Hkaley aBeeeTs, aBinsiFeaudyy Pveheepdatetajies base fo o

Astizpmatedticamubeddpeibte 616 adbEah RaMt THE e addiisH &él&néf the base
asthnma) in the average adul t

CERRIP-RE b B aRimslgn dre A5 RIBPATRA OV ERAINGC R rigde compound

deigre a ubsntisllyodquarilens @'rnd@zﬂﬂbﬁtriésc@eﬁgnlh@railQpQrdﬁglcoéCId in an
t he conp E’d of the invention. The overall daily dose

AL SQERE el o gisitptie taiganiamglept. 1sq9’g 3spmethanol or

léiﬂ@ndﬂ] U;ASHTbéHeﬁII re%ﬂ)&atldfﬁﬁf R sVt adhet ddhed qs‘%hé! Eéalt is readily
r tinmes, giving for exanp 1,

S ETILS o e i s § o e e

AsHEeNINSHEIRFani® sdvBRAH Mg fRtHe 8GIGRRT ah! @pﬁr@ér@te mineral or
either alone or in conbination with one or

fHEFRIT BRI agents which nodul ate a manm i an |mTune
syst enyseWedripdiints | dif thé”&TBéé?ft Yin@Heoh Sthatagr%nééldl\gqh Chature, are

may |ncI ude but are not |limted to cyclosporin

<aRah mn@(rr,n)ngopaqqeéalg (thljl vaflg%qumacolqglcaﬂgo@ccepSable cations.
(B@fipis BESleh saftd H{bﬂl&dﬁe éi@é?lxﬁr%%?rcﬁu@kéhﬂe-earth metal salts and
nycophenol ate (e.g. Cellcept(r),

particularly, the sodium™ and potassium salts. These salts are all prepared by
conventional techniques. The chemical bases which are used as reagents to prepare
the pharmaceutically acceptable base salts of this invention are those which form non-
toxic base salts with the acidic compounds of the present invention. Such non-toxic
base salts include those derived from such pharmacologically acceptable cations as
sodium, potassium calcium and magnesium, etc. These salts can easily be prepared
by treating the corresponding acidic compounds with an aqueous solution containing
the desired pharmacologically acceptable cations, and then evaporating the resulting
solution to dryness, preferably under reduced pressure. Alternatively, they may also
be prepared by mixing lower alkanolic solutions of the acidic compounds and the

desired alkali metal alkoxide together, and then evaporating the resulting solution to

dryness in the same manner as before. In elther case, stoichiometric quantltles of



azat hioprine (e.g. Inuran(r)), daclizumab (e.g.
Zenapax(r)), OKT3 (e.g. Othocolone(r)), AtGam

W@2@s060972 acet am nophen, i buprofen, naproxen, PCT/IB2004/004034
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piroxi cam and antiinflmmatory steroids (e.g.

predni sol one or dexanet hasone); and such agents may be

adm ni steredas part of the sad® or separate dosage

forms, via the sane or different routes of

adm ni stration, and on the sane or different

adm ni stration schedul es according to standard

pieagenis éue ipteferaplyanployed RKGOEr (oTersus icamplptanesg ol esaction and

or.al: : wei ght, every 12 hours,

whtg}%lwnﬁ'?lg? &%QQH%%F@&%EQ%%@M i ve. Does is monitored

by serTim Teasnpsisitions of dhghpiesert dnveden oxpyr be farmulated in a
' [ Nt i .

RN RAH sty o A SRBBh Rl dBondbi capegs. Thus,

athemctivg éanbauhgs wé ihghinyerdion myaylts focouistedi fohonal, d&ctadLinsanasal,

p‘?%r s gé[] % ﬁ]trapgﬁrﬁje ! ﬁﬂ \yg&%rﬁ%;@%g@%ﬁ’%%s%f tﬁ%?aggrgiﬁlpnistration

f o ins asfoem rezitalle | fov admrastcailodl iy inthalatien roydisswui@iétionkndiva active

55 R o el BB,

Pat ent Bor3gré3&Jraibisiratior) Gbe 598rmafbsmfi'®,l Gﬁmpoﬁtldnslﬁayctzike the form

5, o 3 s BRBaBRTS RIS el e v

J[atranmab’euilaale/ &ccepthblecextigenie sttty as dawlingsagenite (d.6.epregelatinized
et HE, 2 pyaRoRr BN E A BB ers (e
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QU N VRTINS i T T

Sitarcheglycolate); busitiing yehti (@.q0f sdaRim gndlyitsutphasd)al THel eblets may

g??%”gé?g % PQBH@WKV&{J allfjf}rﬂl ]:gllnznd ég% ?{g IOE_EQtUdepéeparatlons for oral
sadmihistbitonf way ttdle thedotm of) forsexephple, ollitidns Csyrups or suspensions,
el BAE beNpheoad: dschr oY el Tof comygn i water or other

C)Slﬁéﬁlbghéhldé Beffore Td"s% WDSlﬁkbfﬂqualﬁt Brepafdtiohs Imay e preﬁared by
t es arevvaheq B {IE? Al |gaddedtot

e PRyt pheimecstl Gall 2t of ifhezs sHonHaSPRLSPending

padents3, (ei25 saitda GyruR4 nidvhyyo 6&IR)ose0.02 hydrogenated edible fats);

emulsifying agents (e.q., lecithin or acacia); non-aqueous vehicles (e.g., almond ail,
oily esters or ethyl alcohol); and preservatives (e.g., methyl or propyl p-
hydroxybenzoates or sorbic acid).

For buccal administration, the composition may take the form of tablets or
lozenges formulated in conventional manner.

The active compounds of the invention may be formulated for parenteral
administration by injection, including using conventional catheterization techniques or
infusion. Formulations for injection may be presented in unit dosage form, e.g., in
ampules or in multi-dose containers, with an added preservative. The compositions
may take such forms as suspensions, solutions or emulsions in oily or aqueous
vehicles, and may contain formulating agents such as suspending, stabilizing and/or
dispersing agents. Alternatively, the active ingredient may be in powder form for
reconstitution with a suitable vehicle, €.g., sterilé pyrogefi-free water, before use:



uM ATP + 1 mM Na orthovanadate.) The reaction proceeds
for 30 mnutes at roomtenperature and the plates is

worekheeddrhree nore tines. The | evel of phosphorgi/m2eat/004034

10

15

20

25

30

35

tyrosine in a given well is quantitated by standard

ELI SA assay utilizing an anti phosphotyrosine anti body

(I CN PY20, cat. #69-151-1). F®hi bition of Human IL-2
Dependent T-Cell Blast Proliferation This screen

nmeasures the inhibitory effect of conmpounds on IL-2
dependent T-Cell blast proliferation in vitro. Since

si gnal Ty activeo aghpourels| &f- ther ipgenttoor meg qisa dsJidknGiated in rectal

GEnREonY T s, 241 SbeSianer of T rBMichy Bl ey containing
t tunvestEmaysuppesitay baeteesdsubh amcbeasbutten onothel glyceridést er

Syot emds DidpatilcodBRNHER TR Sfmabeior hy T ellipe actve
Tc«ﬁmdwadaroéthes e tizth dnp congatiemly dadiveretiionhai$orngof a solution or

Lanbda 50T) .. ,
EBRRST e ol eb e 'd s Rudrhion pupepi the patien
Wbsfwaﬁer;asxﬂcstlar?ygiresbrﬂatoal frama bfpressutized ¢dntdinereorGanebitilizer, with
111-L) + 1% Peni

N [ St t
/%H‘au &580" ol 1% er SY galhr!ﬁll F Rg’prg ? %%—92 ( %%8’?‘3‘”@%&"‘“““6
(thﬂepofliBbragmﬂ&inep ﬁ;ch%te#aﬂdr@ard&l)aneﬁfqaetrowrg(cji_ﬁbawe at ofhiéPGuitable
a, .
B B caSE o 2 ReralBad GProtol, 'F Betsbeliiit ey b, determined by
NErdviding| alalah@Otoénggﬁ\imfrd rg?t;al‘ddrr?moum O{Tlﬁien Qﬂilslsdnlizea EotsBiner or
t ,_ Cat . - . er wee e .cells are
R mafiborteif o, SEPRTSR Bl tenotls coRPaUlihe Capsules
yhdf ettidggs (miadea fmeé%druplw frém egglidin) Yool useEn amflnh@dif @r ihsufflator

;[81’93{ ?Jt S/ ?tﬁﬁ.cspt@"\lrp 3 P&ggghéggg acefg%%hn& o lnventlon and a

mmhblé@bwﬂepbaselducaadﬁmﬁé@d tsteg*eﬂt\ Ihs arle }Nazh?g 3

t1 mes esus nmedl a an en at e

ol T S ARTPPREE S o the, SRiVssconpoLts SehaaMENIT (o o parenteral
RrabgcdaFaldamisttatidh 307 he aEélfaQé aé&ntn%mh@cfér Qﬁettﬁﬁtment of the

O .serial 2-fold | utions of co

CPBTHRS A Prrcl T abPKe(Gau I amSH) piifRAS D GavTORg e of the

BV MYredid®t paH lirs{ 8dseO{vhich-cbulds ba ddpeniter&AaHr bﬁé’rﬁple 1to 4
ell. Plates are then i ncubated at 370C, 5% CO2 f or

ERFSPerseYdt es are then pul sed with 3Hthyni di ne (0. 5
UC' I weddrpsd W&N\Lﬁ'ﬂtfon# OEFeatéhtdf thansbndiichd Aéfefled@Ro above (e.q.,

itional 18 hours. Culture plates are then harvested
*}m@ iggheayerage 2delt Ryfpe are PrefR@bTaNgsd o 1het each metered

%EW%L@"’ BEaérBsa BRfaMHsEM hgHo1000 g of the compound of the invention.
The overall daily dose with an aerosol will be within the range 0.1 mg to 1000 mg.
Administration may be several times daily, for example 2, 3, 4 or 8 times, giving for
example, 1, 2 or 3 doses each time.

A compound of formula (I) administered in a pharmaceutically acceptable form
either alone or in combination with one or more additional agents which modulate a
mammlian immune system or with antiinflammatory agents, agents which may include
but are not limited to cyclosporin A (e.g. Sandimmune® or Neoral®, rapamycin, FK-
506 (tacrolimus), leflunomide, deoxyspergualin, mycophenolate (e.g. Cellcept®,
azathioprine (e.g. Imuran®), daclizumab (e.g. Zenapax®), OKT3 (e.g. Orthocolone®),
AtGam, aspirin, acctaminophen, ibuprofen, naproxen, piroxicam, and antiinflmmatory
steroids (e.g. prednisolone or dexamethasone); and such agents may be ‘administered”



proliferating cells is determ ned by counting on a
Packard Top Count scintillation counter. Data is
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verses the concentration of test conpound. An |C50

value (uM is determned fromthis plot. The foll ow ng
Exanpl es illustrate the prepafati on of the conpounds

of the present invention but it is not limted to the
details thereof. Melting points are uncorrected. NWR

data are reported in parts per mllion (d) and are

r 88 dednefeiietsamener separdle idesage bmsi yiaathe fsaow ohéifferent routes of

Sé%ﬁrﬁtl% é)rY e 64 g @ @S @ff &népeﬂtr RuiRlsESfo 0 ze%]-'ee W{e% according to

specl ner Ci a reage were utl
f glentled pharmadestical practicBHF refers to tetrahydrof uran.

DMVF re S

e SHESH0 L 126 LRATEEY 0 L8 MR O\l overs 12
Pé@llkfar wl’fBBS‘EB%’IrQB hours Ipogiopgrativee niDoet i$ owinitared diy serum Tacrolimus
ﬁsﬂ@p , or a Fisons (or Mcro Mass) Atnospheric
PressSure

em cal lonization (APCI) platformwhich
uses aQirdDamrhm l(ﬁ@dirﬁman@btahiot ﬁritdaeérvmjse‘ormu'latrmn()oriB&eoral@ oral

f Q&Uﬂgﬁa ags@lg gl\/{e %E%l&/%g 8@%@ 5’33’? glg]@%{ every 'F{'hours within 48

1h¢>urs IVBsthperaRver ranslays mpiikdrey by blood ZySeskpinirA ioLdjhrievély |

)1 Bend e Pughe el da b BHAGARIC B deiivery gogording to
stethagdd well tknioon  tof thbslaeofzy;kdmﬂarpretl&ﬂylm dheeart. di Bxatnmlee of such

l(lc?)crrri%gfytiﬁ}lﬁ@ anlt}e %ﬂaﬁmejhgg §t$g§s 'cﬁ%%t's é%S%t hggég%tas 4,173, 626
(3,97_9,)742113&1({3 4492;6913t aL, Journal of the ;A;nlsrl cigl :
ot hand® 2805 o8t JAF SRHOURG: i oedEntay i Prafinaceutcally

| aceeptablaisalts ity inrefie vames Kinasé f@lahdeﬁbmsfe‘qb&ntlﬂld%ﬁiﬂn‘éﬁﬁte their
mneln drof uran wa

aﬁf&eecgvinefsr{gr ir%mﬁrfﬂqu &f of capdli Eorgc %ﬁq?{lzleﬁé)y Janus Kinase 3 is
r st byrerfolicininiceinSitid ds3€ly testft seal ed tube for 16

hours at roomtenperature. Jrjacetoxy sodi um

borohydride (4.9 grans, 23 Mca 2dded and the new

m xture stirred at rqmng(gnpﬂgt)tg@vmgt,@/\gw ed tube

for E‘? g \A@I? L he reaction was quenched

upon a tja A pase "ﬁs%&' W@@F%%P%P(@GGM) baqtfj@virus-infected
r 8BG tell ausibh bRt Df G8INand the catalytic domain of human JAK3) purified
by affinity chromatography on glutathione-Sepaharose. The substrate for the
reaction is poly-Glutamic acid-Tyrosine (PGT (4:1), Sigma catalog # P0275), coated
onto Nunc Maxi Sorp plates at 100 pug/ml overnight at 37°C. The morning after

coating, the plates are washed three times and JAK3 is added to the wells containing
100 pl of kinase buffer (50 mM HEPES, pH 7.3, 125 mM NaCl, 24 mM MgCI2)+ 0.2
uM ATP + 1 mM Na orthovanadate.) The reaction proceeds for 30 minutes at room
temperature and the plates is washed three more times. The level of phosphorylated
tyrosine in a given well is quantitated by standard ELISA assay utilizing an anti-
phosphotyrosine antibody (ICN PY20, cat. #69-151-1).

Inhibition of Human iL-2 Dependent T-Cell Blast Proliferation

This screen measures the inhibitory effect of compounds on IL-2 dependent

T-CeII blast prollferatlon in v1tro Since signaling through the IL-2 receptor requires
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extracted 3 x 80 nmL with ether, the conbined ether
| ayers dried over sodiumsulfate (Na2SO»4) and

w@onseedorat ed to dryness in vacuo affordi ng 1. FCIE®/004034

(69% of the title conmpound as a white solid. LRMVS:

219.1 (Mrl). Method B

(1- Benzyl - 4- et hyl - pi peri di R8&-yl)-net hyl - (7H pyrrol or

2,3-dlPyrimdin-4- yl)-amne A solution of

4-chloropyrrolo[2,3-c/]pyrimdine (2.4 grans, 15.9

mol ), prepared by the nethod of Davoll, J. Am Che

mcs 82l atBle (MHAGYs oRiAKR3 isholidciphibbr lht @epgndent T-Call blast
Etera?%ce inits entirety, and the product from Method
$'3'%Gr ans, 7.95 nmol ) dissolved in 2 equival ents of

trl et Tiyé adsiie efomethis hesdagdaren isolated | feemt figsh AuUmBpOblped.  After

S 5110 TSI etcdl or g APk, IEER HibRiEe 1077

pressure resi due was

(mgmé iz d7054)f baahrychurara TeQelspire isclated dy; nagative tsaiggtien using

SRR TS 1AL 6% BRSO TR e el o 12
%) inMaEliaREMI + 10% heat-inactivated fetal calf serum (Hyclone Cat # A-
N A G S BB g e
SadEn of21 OL@/nmrmHA (Mussdbisgrbsitios, ]CEatI#_HAﬂ 62t AanB dags at 37°C in
ot tre e gt Bea ) o A e g it s rTaRhe £ Behfifar £2x 10
Hél?‘sVrHIfiﬁ Medifa }blb@ noG Welits/ndd oﬁhlgnamseamfnbﬂﬂa% Ha? (R8IDGystems, Cat #
3l PRI s 2R Bl 54l o v o3
The fétbgm ?g Skregllgmwtaiequeb\mlumwemeduae f0orUrsttsthalyaf IL-2.
e o b 8 e 3R BB Ry B P rE o
9F§|I%dggn@2%péﬁdént @Rlls BPé wasihandltimes, desmispemjuelt ihanedia and
mqosalatgngq 0@%%5%% ﬁlagdlrb%fﬂét ottolmt bg weﬁ) el t%r plate (Falcon
%_iﬁoﬁ%}l fmbm%m[jmwgfdack(cﬁftbmdﬁh@ooﬁc?urﬁamsm semnal dHolddilgtions of
§gmgpy|@q1ar@fadgéflélrioqrrllgkﬁ§gm%u el ﬁgaa %Nﬁdéf%%robgg}%r 10 Units/ml
@f 14 igH®iel to each test well. Plates are then incubated at 37°C, 5% CO; for 72
hours. Plates are then pulsed with *H-thymidine (0.5 uCi/well) (NEN Cat # NET-
027A), and incubated an additional 18 hours. Culture plates are then harvested with
a 96-well plate harvester and the amount of ®H-thymidine incorporated into
proliferating cells is determined by counting on a Packard Top Count scintillation
counter. Data is analyzed by plotting the % inhibition of proliferation verses the
concentration of test compound. An ICs value (uM) is determined from this plot.

The following Examples illustrate the preparation of the compounds of the
present invehtion but it is not limited to the details thereof. Melting points are
uncorrected. NMR data are reported in parts per million (5) and are referenced to
the deuterium lock signal from the sample solvent (deuteriochloroform unless
otherwise specified). Commercial reagents were utilized without further. purification.
THF refers to tetrahydrofuran. DMF refers to N,N-dimethylformamide. Low
Resolution Mass Spectra (LRMS) were recorded on either a Hewlett Packard
5989®, utilizing chemical ionization (ammonium), or a Fisons (or Micro Mass)
Atmospheric Pressure Chemical [onization (APCI) blatform which uses a 50/50



di ssolved in 5 nL of 10:1 dichl oronet hane/ pyri di ne was
added (0.018 grans, 0.228 mmol) of acetyl chloride and

W b@soewrt ting m xture stirred at room t enper apCr/BB20OY004034
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18 hours. The reaction mxture was then partitioned

bet ween di chl or onet hane and saturated sodi um

bi car bonate (NaHCO8). The orgdfic | ayer was washed

again with saturated NaHCq 3, dried over sodium

sul fate and concentrated to dryness in vacuo. The

resi due was purified by arativethinlayer

cmrmt%@caﬁmgtnlemmt_@)wmsg [t/ tormipacie asdhelioriizing agent. Room or
r 005 mg (15% of the title

e PR Rl B 20 i o681 (W) . The

title conpounds for exanpl es Exapipledre prepared by a

”EigﬂgFﬁgﬁh_&%ﬁ-[ﬁ\&h&n%ﬁ%f&[ﬂﬁ%lHﬂri'ﬁ%%ﬁm-ﬁ);%_minopgigeridin.

ri-(2-Am no-et hanesul f onyi-yi}-é¢ | - pi peridin-3-v

P-met hyl - (7H-pyrrol or 2. 3- dlpMI gln4yl) am ne

[ 1-(2- Ami no- ethanesulfonyl) -piperidin-3-yl]-m

et hyl - ami ne. emﬁiié!ml Biparidin-3-yl)-methyl-amine
(1- Et hanesu| fon pr peridin-3-v

- et hyl @ @7alirpss F@JPE@@O@1d>eﬁ§¥'14nmethut-plr4erw")-3aqv@n@ 3 grams, 11.5
(&@&%Md gg(the %é{ﬁ&d&/ bf RirieeM.Al Bnd-Dania e, hybtraH8dton, 26,

r?2 18RI NNt %m%ﬁya_) Jq.urﬁ@ltqwme pmeeiparyCheryiogl Society, 107, 1768
Fﬁ 9§$E?hy mdd?ﬂé‘dplﬁgfn@' 852 mieth&hd?y b N didlsdlvert), - B&¥hNReferences are

iGeArpefiiAt burefarenga Indhglsenireiy. disselyedis 2R mLaak2dd methylamine i
LeBlYan ﬁ&ﬁranﬁiﬁé’d@édeda 4 mL (23 mmol% of acetlc acid and the result;ng mixture
4I\/Eth|-3rrreth f( %rro or dlpyri m di n-4-

ntied- lp. Petgalfich télbf O alfh bRy at m@mj terspratuye. eEmaéaetoxy sodium
%d\/sﬁ;famhe 3a @Eérgbﬂsam’» Wﬂn@lg %E'é@d@ﬁ a%gCtﬁé beWYhixtur@Gtifed at room

| sobutyl ester.
temperature in a sealed tube for 24 h, at which time, the reaction was quenched

upon addition of 1 N sodium hydroxide (50 mL). The reaction mixture was then
extracted 3 x 80 mL with ether, the combined ether layers dried over sodium sulfate
(Na>80,) and concentrated to dryness in vacuo affording 1.7 grams (69%) of the title
compound as a white solid. LRMS: 219.1 (M+1). ‘

Method B
(1-Benzyl-4-methyl-piperidin-3-yl)-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl}-amine

A solution of 4-chloropyrrolo[2,3-djpyrimidine (2.4 grams, 159 mmol),
prepared by the method of Davoll, J. Am. Chem. Soc., 82, 131 (1960), which is
incorporated by reference in its entirety, and the product from Method A ('1.7 grams,
7.95 mmol) dissolved in 2 equivalents of triethylamine was heated in a sealed tube at
100 °C for 3 days. Following cooling to room temperature and concentration under
reduced pressure, the residue was purified by flash chromatography (silica; 3%
methanol in dichloromethane) affording 1.3 grams (50%) of the title compound as a
colorless oil. LRMS: 336.1 (M+1).



N-(2-(4-Methyl -3-rnethyl -(7H pyrrolor2,3-di Pyrimdin-4
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hyl ] - propi onam de. LRVS: 409. Exanple 7

(2-(4-Methyl -3-rnethyl - (7H pyrrol or2, 3-dTpyri m di n-4-y
| )-am noT- pi peri di ne-1- sul f cB&D- et hvD- carbam ¢ aci d
net hyl ester [2-(4-Methyl-3-nethyl am no-pi peridine-1
-sul fonyl)-ethyl]-carbam c acid nethyl ester. LRVE:
411. Exanple 8

N-(2- (4- Met hyl - 3-r net hyl - ( 7H Methosd @r 2, 3- di pyri m di n-4

sﬁ: 1);;);: | oS i rrolo[2.3-d]pyrimidin-4-yl)-amine
N-[ 2- (T g&m prplud-fraeh mstmd ges.pigwﬁs,d:f.memmﬁw biseslyéd inet5 mL of
hyl ] -i,sobut yram de. ; . e . . .
(bR iR PE B pEpeh 2atnbisrgRoTRe i anc the,yeacyppy mixure
2degadbey by mitdbgn puyge. BdtHEEreaction mixture was then added 0.5 grams of
(3 (6’%9 é@ﬂ%@ﬁ%%@?owéé gl'll %grrbloﬁi I(Qd‘%_vyalt%r_) ?XI%HXA)_aar\rg tﬂg'resl_uﬁgc%%' mixture
(éhﬁltehQPQ@{ShlfaRérygmﬂfarpﬁIEbCﬁsnaﬁnd@pheﬂé%fhﬁ)drdg@#éwbérﬁ|t@|anerature
, 3- rimclip-4-yl)- amjne _
(fo1 BBl o T e tinebire ioR. mixiyr was eARqeniraiedido cryess in vacuo
32:4dh ’clﬁésa.i’éislidixel3purifie<?L by I ?ash lchromatograghy (asilica; 5% methanol in
t -1, - -1- -pi peri din-3-v
bl ] SH8 60t 1 bl B R stmouns. L, 240
(@Pnopyl sul fonyl - pi peridin-3-yl)-methyl-am ne. LRVS:

338. Exanple 12 ri-(Butane-1-sul fonil ) - pi peridin-3-v
-met hyl - (7H pyrrol or 2, 3-dlpyr 4-v P- am ne

1-{4-Methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-piperidin-

1-yl}-ethanone

To a stirred solution of the product from Method C (0.03 grams, 0.114 mmol)
dissolved in 5 mL of 10:1 dichloromethane/pyridine was added (0.018 grams, 0.228
mmol) of acetyichloride and the resulting mixture stirred at room temperature for 18
hours. The reaction mixture was then partitioned between dichloromethane and
saturated sodium bicarbonate (NaHCO;). The organic layer was washed again with
saturated NaHCOg, dried over sodium sulfate and concentrated to dryness in vacuo.
The residue was purified by preparative thin layer chromatography (PTLC) (silica;
4% methanol in dichloromethane) affording 0.005 mg (15%) of the title compound as
a colorless oil. LRMS: 288.1 (M+1).

The title compounds for examples 2-26 were prepared by a method
analogous to that described in Example 1.

Example 2
[1-(2-Amino-ethanesulfonyl)-4-methyl-piperidin-3-yi]-methyl-(7H-pyrrolo[2,3-

dipyrimidin-4-yl)-amine

[1-(2-Amino-ethanesulfonyi)-4-methyl-piperidin-3-yi]-methyl-amine. LRMS:
353.



(1- Butyl sul fonyl - pi peridin-3-yl)-nethyl -am ne. LRVS:
352. Exanple 13

wQ2@s5060922 hyl - N- (2- { 4- met hyl - 3-r net hyl - ( 7H pyrPOT/mB28043004034
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di pyri m di n-4-yl)-am nol-

pi peri di ne-1-sul fonyl)-ethyl)-propi onam de

2,2-Dinmet hyl - N-[ 2- (4- et hyl - 338t hyl am no- pi peri di ne-1
-sul fonyl)-ethyl]- propionan de. LRMS: 437. Exanple 14
3-f 4- Met hyl - 3- Fnet hyl - (7H- pyrrol or 2, 3-di pyri m di n- 4-yl
) am nol-piperidin- 1-yl)-3-oxo-propionitrile

3-(4- l\/bthyl 3 methyl am no- Mn 1-yl)-3-0xo0-propio

Oarrinl pi per| d|n 1y|) 19 m opyl) car bam c aC|d
-b

(5 (2- Nebirgheshayy metepigednor ety iTing. URYS: 33y

| ]-carbam c acid tertbutyl pg ﬂ 4LRI\/S 417. Exanpl e

16

] ne
Met hyl - [ 4- met hyl - 1- (p - pi peri di n-3-yl
] - am nE-Briae- §l;glfq13xa14ﬂnethyl7plper|d|n 3-yl]-methyl-amine. LRMS: 366.

3- Am no- 1- (4- net hyl - 3rmetEy(m pyrrolor2, 3-dlpyrim
di n 4 yI) am nol pi perl di n'é—&@}_—b = pr opan- 1 -one
3- Ari-Methyvi-G (T H la LS ‘

an-1- one LRI\/S 317. ample 1

2- Met hoxy- 1- (4- neth?-&&ﬁ%@ﬁ@iw%l or 2, 3-di pyri

m di n- WthMm@thylamurttﬁpupdmdiné‘l-)da}boﬁyllmaaaﬂelsobutyl ester. LRMS:
g%et hoxy- 1- (4- et hyl - 3- met hyl am no- pi peridin-1-yl)-et

hano

LRVS: 318. Exanple 19
Example 6
N-(2-{4-Methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-piperidine-1-
sulfonyl}-ethyl)-propionamide

(7H-pyrro| or2,3- di pydr'

N-[2-(4-Methyl-3-methylamino-piperidine-1-sulfonyl)-ethyl]-propionamide.
LRMS: 409.

Example 7
(2-{4-Methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-aminol-piperidine-1-
sulfonyl}-ethyl)-carbamic acid methyl ester

[2-(4-Methyl-3-methylamino-piperidine-1-sulfonyl)-ethyl]-carbamic acid methyl
ester. LRMS: 411.
Example 8
N-(2-{4-Methyl-3-[methyi-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-piperidine-1-
sulfonyl}-ethyl)-isobutyramide

N-[2-(4-Methyl-3-methylamino-piperidine-1-suifonyl)-ethyi]-isobutyramide.
LRMS: 423.

Example 9
(1-Methanesulfonyl-piperidin-3-yl)-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-
amine

(1-Methanesulfonyl-piperidin-3-yl)-methyl-amine. LRMS: 310.



2- D net hyl am no- 1- (4- met hyl - 3-r et hyl - (7H-pyrrol or 2, 3-
dl pyrimdi n-4-yl)- am nol -pi peridin-1 -yl >-ethanone
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y!)-ethanone. LRMS: 331. Exanple 20

(3-(4-Methyl -3-rnethyl - (7H pyrrol or2. 3-di Pyr
m di n- 4- vn- am nol- -40-

pi peridin-1-yl)-3-o0xo-propyl)-carbamc acid tert-butyl
ester

[ 3- (4- Met hyl - 3- met hyl am no- pi peri di n-1-yl ) - 3- oxo- propy
|]1-carbami ¢ acid tertbutylExastle 10| Rve: “ 417, Exarrpl e

%1 1-Ethra|ne ulfon I- i erldln-3-

- _r y
dilpyrim di n-4-v P- ani noi - piagdhedi n- 1

-yl >-
3,3, 335}%%?'1%“0 - Qe”dlp ﬂl) @e}rg{ﬁmlnaeer%\/ISp@pe” din-1-
yl) - propan 1- one. Exanpl emmgle1

hyl

N-[2 (4 I\/Ethyl 3 rrethyl am ng_np_gerldln 1- yI) 2 0x0- et h

yI - Et hcﬁﬂ?pﬁﬁ‘"ﬁ@ﬁwerg %ﬁﬁ?ﬁqﬁw'ﬂm'%r#@@r 338_ g Tpyrim
|d| n-4-yl)-am nol- piperi g@ambighz- propan- 1-one

3Ethox 1- (4-net hyl - 3- met am no-pi peri di n-1-vyl ro
. y_1_( fauyl)s er|d|n-3- ath -rol023-d r)lm%m-4-

pa Jig hia
Met hyl - S-r et hyl - fyH— pyrrolag{mes- C pyrimdin”®-v

- am noi é)l peri di ne-i carboxylmT¢c acid net hyl am de

4- Vet HytButylerionyltaiparidin-giypenettylemine.cekRMSx $$2.c aci d

met hyl am de. LRMS: 303. E’E@(Qmﬁe 13
2,2-Dimethyl-N-(2-{4-methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-
piperidine-1-sulfonyl}-ethyl)-propionamide

2,2—Dimethyl-N-[2~(4-methyl-3—methylamino-piperidine-1—sulfonyl)-ethyl]-\
propionamide. LRMS: 437.
Example 14
3-{4-Methyl-3-[methyi~(7TH-pyrrolo[2,3-d]pyrimidin-4-yl)amino]-piperidin- |
1-yl}-3-oxo-propionitrile

3-(4-Methyl-3-methylamino-piperidin-1-yi)-3-oxo-propionitrile. LRMS: 313.
' Example 15
(3-{4-Methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-piperidin-1-yi}-
3-oxo-propyl)-carbamic acid tert-butyl ester

[3-(4-Methyl-3-methylamino-piperidin-1-yl)-3-oxo-propyl]-carbamic acid tert-
butyl ester. LRMS: 417.

Example 16
Methyl-[4-methyl-1-(propane-1-sulfonyl)-piperidin-3-yl]-(7H-pyrrolo[2,3-

dlpyrimidin-4-yl)~amine

Methyl-[4-methyl-1-(propane-1-sulfonyl)-piperidin-3-yl]-amine. LRMS: 352.



4- Met hyl - 3-rmet hyl - (7H pyrroi oF2, 3-di pyrim din-4-yl)-a
m nol- pi peridine-1- carboxylic acid diethylam de
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di et hyl am de. LRVS: 345. Exanple 26

Met hyl - f 4- met hyl - 1- (2- met hyl am no- et hanesul f onyl ) - pi pe
ridin-3-v -(7Hpyrrolor2, 3- dIVHrnmn-¢yU-amne

Met hyl - [ 4- met hyl - 1- ( 2- net hyl am no- et hanesul f onyl ) - pi pe
ridin-3-yl]-amne. LRVS: 367.CLAIMS 1. A nethod of
treating or preventing chronic h?art transpl ant
rejection in a mammal, in human, conpri si ng
admanAﬁﬁ.%-h ﬁrh@t fs
of or mu or accepra

salt thereof mherel Nehe fornula R4

et e el e 2 Lo
531@6) al kyl sul fonyl, (C2-C6)al kenyl, (C2-C6)al kynyl

wherein the al kyl, al kenylE ggﬂgléﬂlgynyl groups are

optionally substituted by m hydr oxy, am no,
t r | 2-Methoet {44meth @i3-[iidthyl-blpyrroloi L3 atipyrimidin 4G Caminol-

6) al kyl ami no, ((CrC 6)al kyl Randy2n0; nitro, (C2-

C6) al kenyl , (C2-C6)al @WQM yl ami no; or R4

i s (CR-MbMoxyal-@ahkill- mtr@laminmlpemclhqaylmhag@mpLF'ms: 318.
optionally substituted by geutﬁ Egm hydr oxy, am no, O
trifluoronethyl, (C C6)a 1 CrCeJacyIamno (Cr

C6) pldimettiyiamind-1 $4-méthyR3-kibthy ; rlmldm-4-
cyano( g? B) al Ry: Tr %I uor omer

nitro, nitro(C :u‘ud‘-'ﬂ dhi i o; R5 is

(C2- C9y. bﬁﬁ@cﬁgﬁﬁﬁmooﬁ ket §rn%tﬁyl£rhﬁo|1$éé?fdﬂp¥?k%§ﬁ5he

roups nust be substitutéd by one to t1ve carboxy,
gﬁﬂﬂg no, deuterium hydroxy, (Cl-C6)alkyl,

Example 20
(3-{4-Methyl-3-imethyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yi)-amino]-
piperidin-1-yl}-3-oxo-propyl)-carbamic acid tert-butyl ester

[3-(4-Methyl-3-methylamino-piperidin-1-yl)-3-oxo-propyl]-carbamic acid tert-
butyl ester. LRMS: 417.

Example 21
3,3.3-Trifluoro-1-{4-methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yi)-

amino]-piperidin-1-yl}-propan-1-one

3,3,3-Trifluoro-1-(4-methyl-3-methylamino-piperidin-1-yi)-propan-1-one.
Example 22
N-(2-{4-Methyi-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-
piperidin-1-yi}-2-oxo-ethyl)-acetamide

N-[2-(4-Methyl-3-methylamino-piperidin-1-yl)-2-oxo-ethyl]-acetamide. LRMS:
345. ,
Example 23
3-Ethoxy-1-{4-methyi-3-[methyi-(7H-pyrrolo[2.3-d]pyrimidin-4-yl)-amino]-
piperidin-1-yl}-propan-1-one

3-Ethoxy-1-(4-methyl-3-methylamino-piperidin-1-yl)-propan-1-one. LRMS:
346 - - -



5 (CrC 6)al koxy, halo, (C C6)acyl, (C C6)al kyl am no,

am no(C 1-C6)al kyl, (C, -C 6)al koxy- CO NH, (Cr
w@gjoalokopram no- CO-, (C2-C6) al kenyl, (C2-C6) al RgnIB2004/004034

(Cr ©6)al kyl am no, amno(C r C6)al kyl, hydroxy(Cr

C6) al kyl, (Cl-C6)al koxy(C 1-C6)al kyl,

(Cl- C6JaCyl oXy(Cl- ©C6)al kyl ,-4@rtro, cyano(C

1-C6)al kyl, halo(C -Ce)al kyI nitro(CrC 6)al kyl,

trifluoronmethyl, trifluoronet hyI (GrC 6)alkyl, (CrC

6) acyl am no, (Cl C6) acyl am no(C 1- C6) al kyl, (Cl- _0_

C6) al koxy(C 1- C6) acyI ani no, Exemple24r Co) acyI am no(C

(1i06) QCMLt% E@i R Y Al BELALON Snfin8)-Bipbtidine-1-

F315F316NPCO(Cr C6 M@)_ﬂﬂmhﬂo rn,

R15R1 C kyl @)
1R16Ngh%t&@o9"§@gh?%%%)'%'f'é% Syl ey ”%";@1 hidg, ARMS:
8Ad. R15 and R16 are each independently sel ected from
hydr ogen or (CVCe”l kyl:; or ro f the formula R

1'y (ch 9R10)((CR 6R7§/ | M X Merei nais 0, 1,

2, 3 diMeéthyb3-methyi-(TH-ayerofb[2/3ed]p@dmidindBpIRaRRRS]- mgendme -1-
or 1; dis O 1, 2, 3;. X 1.5 .S(O.n wierein n 1s

or 2; oxygen, carbcﬁM&&&%ﬁg; Yis S(On

wher eyMdthyls- Meth@daﬂ’ﬂn@ﬁ [g@ﬁdlﬁé‘ﬂ Remdxlid el die‘ihylargndel LRMS:

gggbonyl C(OO, (O S(On wherein n
2; R6, R7, R8, R9, R10 and Rl11l are each

i ndependent|y sel ected froml:_txlgﬁ,# 9glp consi sting of
hydroen 0|lr (Cr 06)1al kyl op ona y substltut_ed by

6)acy|oxy,
| ~am no,

tri f I tmhmrmyth{Z-a&)mamm ethmewlfqmyl)mm(eddm%ylmamwe

)acyl am no; R12 is carboxy, cyano, am no,

gﬁ'(\)nécg%ﬁ?erl um hydroxy, trifluoronethyl, (Cl-

Co)al kyl, trifluoronethyl (CrC 6)al kyl, (Cr C6)al koxy,

hal o, (Cr C6) acyl, (Cil- C6)al kyl am no, ((Cl-C6)alkyl)?2

am no, am no(Cr C6)al kyl, (Cr C6)al koxy-CO NH, (Cr

Co6) al kyl am no-CO-, (C2-C6)al kenyl, (C2-C6) al kynyl,

(CrC 6)al kyl am no, hydroxy”r
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C6) al kyl, (C1-C6)al koxy(CL-C6)al kyl,
(C1-C6) acyl oxy(C,-C6)al kyl, nitro, cyano(Cr C6)al kyl,

wh20060&972C6) al kyl , nitro(Cr C6)al kyl, trifl uorpee1Begd4/004034

trifluoronmethy”D, - C6)al kyl, (CrCeJdacyl am no,
(C1- C6) acyl am no(C 1-C6)al kyl, (CrC 6)al koxy(Cr
C6) acyl am no, amino(C i -C6)48yl,
am no( Cl- C6) acyl (Cl-C6) al kyl, (Cl-C6)al kyl am no(C 1-
C6) acyl, ((C1-C6)al kyl)2am no(Cl-C6)acyl,
R15R16N- CO- O, R15R16N-CO (Cr C6 al kyI , R15C( O) NH,
R150C( O) NH, RI5NHC(O) NH, (Cr -S(Om (Cr
C6) al kyl - S@ I
RIBRLONS( O %&Eoégté%%@yc{ﬂﬂre RleSWS( ?@?ﬁ%l%ﬁlh transplant rejection in
RIEARIMAL, ngra bgyan kgﬂmmélgeadﬁmwstesm@ fo gaig mapnmalan amount
ﬁﬂ&c@ﬁgoquﬁ@fo@ﬁgg i ndependently selected from
hydrogen or (CrC 6)al kyI R2 and R3 are each
i ndependent |y sel ect edR'r omgzhe group consisting of
hydr ogen, deuterium am al o, hydoxy, nitro,
carboxy, (C2-C6)alk AN Co6) al kynyl ,
trifluoromethyl, tri |Iuor ne (d|C6)aIkyI (Cr
Co6) al koxy, (C3- C10) | wherein the al kyI
al koxy or cycl oal kyl glNoups Hire optional ly subst i ttued
by one to three groups selected from hal o, hydroxy,
@Ethb@hyrma]mnmll(/@c@webié k3t theremf; WitgreinC6) al kyl ami no,
((C 1.0 (C5- Q) het eroaryl ,

c2- &B) Re8p gé h%i&@ﬁ? (C3- C9) cycl oal kyl  or
(CG ClO)aryl; or R2 and R3 are ea i ndependently (C3-
C10) cycl oal kyI , (C3-C10) cycl oal kexy, (cVCeJal kyl am no,
((Ci -Co)alkyl) 2am ng (@ é?arylam’no, (Cr
C6) al kyl t hi o, ( C6- ClO)ary 1/0 Y - C8) al kyl sul finyl,
(C6- Cl0)arylsulfinyl, (Ci1-/C6)al kyI sul fonyl ,
(C6-C10) aryl sul fonyl, (Cr acyl, (CrC 6)al koxy-

) al kyam no-CO-, (C5-C9)heteroaryl,
V(g%e@dé'ﬁbt éroéogycl oal kyl or (C6- Cl0)aryl wherein the
het erR‘arsllselea@tjefr@:ﬁy%og}dwl c@r&%tnﬁ%yéf H%&H@é’n age 2-Ce)alkyl, (Cy-

% ¥subst|tuted one to three
Ry RGTonV & Snrlkey (CoiSaaliny wherem e b-alkaoyhaad alkyny!
dﬁlﬁ’@d@ lmg&%@u@%%ten&g h@%)@l KRG, %JHH#}&HQ (Cs-

| Ky | k
%é?'b@syyé@f@deyxém(& éﬁ%mwm(@)%oa&&ﬁé%o gy%rno nitro, (Cz-
OSARYAD XS, RAGHY é/l(ogjc CQ@E}%%%}’W IQ‘CiE (@ Cm)cgfcloalkyl wherein the

Jal koxycar bo )é
Rioaty Qrourca)smw'pnaltyc:r éytdteﬂo@’c WTam nlaydroxy, amino,

t(l%r%gﬁh@rw (- C%@&Mfﬁ@[@%é%ﬁhgo (€S alkylamino, ((Cy-

- W

aI Kyl am no, é CI-
lye?ﬂ“m ﬁrﬁf@ wa( i @y)la'kyk G'Iﬂupfmtbylk%%)abyh Rt OONitro(C-
|<’5H<d Co) ¥. (CrC 6)al koxy, carboxy, carboxy(C

06 al koxycar bonyl, (CrC
6) al k%xpcg; Iyspt@@cycloalkyl wherein the heterocycloalkyl groups must be

substituted by one to five carboxy, cyano, amino, deuterium, hydroxy, (C-Ce)alkyl,
(C4-Ce)alkoxy, halo, (C-Cs)acyl, (C4-Ce)alkylamino, amino(C4-Cg)alkyl, (C1-Cs)alkoxy-
CO-NH, (C4-Cs)alkylamino-CO-, (Co-Cglalkenyl, (C,-Cg) alkynyl, (C4-Cs)alkylamino,
amino(C4-Ce)alkyl, hydroxy(C-Ce)alkyl, (C4-Ce)alkoxy(C+-Cs)alkyl, (C4-Cg)acyloxy(Cq-
Ce)alkyl, nitro, cyano(Cs-Cg)alkyl, halo(C1-Cs)alkyl, nitro(Cs-Ce)alkyl, trifluoromethyl,
trifluoromethyl(C4-Ce)alkyl, (Cs-Cs)acylamino, (C;-Cs)acylamino(Cs-Ce)alkyl, (Cs-

_Ce)g_lkpxy(._CT-Ct?)?cylamino, amino(Cy-Cglacyl, amino(C+-Ce)acyl(Cs-Cs)alkyl, (Cy-

Ce)alkylamino(C-Cg)acyl, ((Cs-Ce)alkyl),amino(C4-Cs)acyl, R"°R"®N-CO-O-, R"®R'eN--
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C6) al kyl, (d-CeJal koxy-CO- NH, (C C6)al kyl - CO NH,
cyano, (C5- Q9)heterocycloal kyl, am no-CO NH, (Cr

w@gjoalokopram no- CO-NH, ((Cl- C6)al kyl) 2am no- BOF/NE3004/004034

(C6- C10) aryl am no- CO- NH-,

(C5- C9) het er oaryl am no- C(]\IH—

(Cl-C6)al kylamno-CO-NH (C I 4"CG)aI kyl, ((Cr C6)al kyl)
2am no- CO-NH (Cr C6) al kyl, (C6- ClO)aryI am no-CO- NH (C
1- Co6) al kyl, (C5-C9)heteroary| am no- CONH—(Cr Co) al kyl

SOy By 1 by CatbB By BRI HHRABRS), (Ecaaik
Ka@écc%@aﬂ yﬁz@s{d RPN c&ééam%rwreﬁhwis‘@wbmn@ R' and R"™ are

o) aryl sul fon Iamno C 1-C6
?@i\ 'G%Wﬂ%ﬂ‘tbmeﬂ@ﬁ%ﬂ TEOM RYC rog@iorz (g )Salkyl or a group of the formula
C6) al kyl sul fonyl am no(C r C6)al kyl, (C5-Cqg Ee eroaryl
or (C2-C9) het erocycl oal kyl ; effective in tr?atl ng such

a condition. 2. t hod of tre@t1bng or prewe ting
chro;gs&c Iung ns&$1 cLQS(ta /
i ncl conpf NSy ng admn & i ng to séd

manmmal na unt of a und of the fornulaR 1 F -
R' or the pharmaceuti ca cceptabl e salt thereof;
wherein RL is a group of tﬁe formula RN (CH2)y
whereiny is 0O, 1 or 2; R4 is selected fromthe group
consi sting of hydrogen, (Cr C6)al kyl, (Cl- il
C6) al kyl sul fonyl, (C2-C6)al kenyl, (C2-C6)al kynyl

wher ejyRefelita & &Y, 2, @bkenyl and al kynyl groups are

t [ 1 titut d i hyd , ' )
OF L1 B GhEBRY B are B2¢H IoSRe BN O B0 Oy iy oxy
(d- Cea@g,h,lyiqurbng,, ((CrC 6) al kyl) 2am'CPo cyanlo nitro,

C2- Co6 en amn
S)r R4X |'%%%V@PO§' 96? Ba R‘y;%< Q%%?%lcﬂ'(b?ﬂ)él _y 03
gr OUlelfsgfﬁ% lmﬂfé@énhméigbsbu Ldr@drd@)nyldamn erl um hyolr oxy,
anm no rifluorone
_06) ady$ sPABY C1Q) e fel &%aﬁ{ §§<9)n t%éfei'y“d%éjaﬁ A

2am n@s /Y F8F0 R°CRENHIRY ef@)eéblk)ﬁdependently selected from the group
trifluoromet hyKCr CeJalkyl, nitro

6PNSIRNG. o YUESPOSIH 4 Rebl @Qn@ty)msaﬁufr@yw 6%%*§§wm hydroxy,
WhiiET mnbdiermeiyer asyehasldy! (r-cuasyismmb, e -Coalkylamino, ((Ci-
Cs)alkyl),amino, cyano, cyano(C-Ce)alkyl, trifluoromethyi(C-Cg)alkyl, nitro, nitro(C.-
Ce)alkyl or (C4-Cs)acylamino; '

R' is carboxy, cyano, amino, oxo, deuterium, hydroxy, trifluoromethyl, (Cs-
Ce)alkyl, trifluoromethyl(Cs-Cg)alkyl, (C4-Cg)alkoxy, halo, (C4-Ce)acyl, (Cs-
Ce)alkylamino, ((C4-Ce)alkyl), amino, amino(C;-Ce)alkyl, (C4-Ce)alkoxy-CO-NH, (Cs-
Ce)alkylamino-CO-, (Cx-Ce)alkenyl, (C»-Ces) alkynyl, (Cs-Ce)alkylamino, hydroxy(IC1-
Colalkyl, (Cs-Ce)alkoxy(Cq-Ce)alkyl, (C-Ce)acyloxy(C1-Ce)alkyl, nitro, cyano(Cq-
Celalkyl, halo(C-Ce)alkyl, nitro(C4-Cg)alkyl, trifluoromethyl, triftuoromethyl(C4-
Cealkyl, (C4-Cs)acylamino,  (Cs-Cg)acylamino(Cq-Ce)alkyl, (C4-Cs)alkoxy(C1-
Cs)acylamino, amino(C;-Cs)acyl, amino(C4-Ce)acyl(Cs-Cs)alkyl, (C1-Ce)alkylamino(C-
Co)acyl, ((Cs-Co)alkyl):amino(Cs-Ce)acyl, R™R™N-CO-O-, R™R™N-CO-(Ci-Ce)alkyl,
R'°C(O)NH, R™OC(O)NH, RNHC(O)NH, (C;-Ce)alkyl-S(O)m, (C1-Ce)alkyl-S(O)m-
(Cr-Colalkyl, RPR®NS©O)n, RR™NS(O)n (Ci-Coalkyl, R™S(O), R™N,

R'°S(0)R"®N(C-Cs)alkyl wherein m is 0, 1 or 2 and R™ and R are each

independently selected from hydrogen or {(C1-Ce)alkyl;



substituted by one to five carboxy, cyano, am no,
deuterium hydroxy, (C C6)alkyl, (C C6)al koxy, hal o,

W@ Bs0a0aLy |, (Cr CeJal kyl ami no, ami no(C 1- C6) al RgT/1B2004/004034
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(G i-C6)al koxy- CO NH, (Ci1-C6)alkylam no-CO,

(C2- C6) al kenyl , (C2-C6) al kynyl, (CrCeJdal kyl am no,

am no(C r C6) aI kyl , hydroxy(@f’f@ 6) al kyl ,

(C1- C6) al koxy(C 1- 06) al kyl, (Cl-C6JaCyl oXy(Cl-

C6)al kyl, nitro, cyano(C 1-C6)al kyl, halo(Cr

C6)al kyl, nitro(Cr C6)alkyl, trlfluororrethyl

tr| fl u%r @ﬁetlﬁyIa(e:eﬁcfcev@pﬁyqienﬂy@ed%:y%ﬂpahihﬁ;grOUp consisting of

@ﬁcd’éuﬁéﬁm &BP\% k!hy?ox@ |trc§B):§rle%yg@-? %kenyl (Ca-

1%%5@%%?3] t?l?l(l@gm 5 .al ﬂzlﬂmcaﬁﬁnﬁtbp@'r (Qaj%wkyl ((03 Ce)alkoxy (Ce-
1c§%ahcél)wr@€hﬁ9§ Ekﬁrl Q?Mﬁé( ﬁy%élﬁlg}bﬁﬁé}ﬁfg substittued
RasPasieshEe gropes sebeytsﬂ Iipim hmeyptgxyncarmm arrmcszsmye)alkylthlo
E@éﬁ‘.’l\l ﬁkﬁarﬁﬁbal(gy L Cﬁ%ﬁ){f%rﬂm@ (8- @b)hé e%a ! a(g? ﬂ"a@t&g&cloalkyl

are ‘each i1 n selected

(@3@909&'&!0@%" Qﬁr(& -grpuy; cﬁr RA ea'TCbrFRruIaaQ GRBGR? lr)dependenﬂy (Cs-

chg‘/bla gl;f‘gf)xc1l)cy%oal§o>§/r gzré%)a la{ﬁ‘ln% (g@ gga@lﬁéammo (Ce-

S@@aMaWﬂ@rel rﬁCan)@lkUIthQ or((E*C@)ﬂMjél@, ceﬂ@b@m)ﬁ:lkylsulﬂnyl (Ce-

cal’ gé- rﬂé’l]ﬂﬂ%émg: ? %k&%ﬂﬂ% '@(’%r@fd"%@o)(%peg)agyl %Cﬂalkoxy—

\Aﬁ@rwﬂﬂ ©+iGs) )atkyaming-CQ-, R&, CiiteterR@ryl,RIC-Ri)Detaratytvdlkyl or (Ce-

f\?\}p]%r%g} ﬂ%‘%%?ré%ry?%e?%%@%ﬁaﬁ@maﬁﬂe gﬂﬁlps are optionally
s&l—ﬂi&tiﬁutaﬁt byl obg tdehreer haley (GryGhaligy,, Q’:lf@el)ﬂﬂ,(yl -CO- NH- (C4-Ce)alkoxy-

e i o 120 | BRI o (o

c@éﬂb@@-@owé()k%),almxy fdathmxp,mertioxy (G-Cs)alks) cadrkqﬂy(& Cs)alkoxy,

oyl Ao R G20 S BT OBy Ecam
tamihbuor oamtrioyC,- C&)é]kyl C6) &T-k@d)alkdxycalbooylamirtony | ( CC¢-Cqo)aryl(Cs-
BB et © Rlbhare, o
C@e))aikWWmO(@lC&)ﬁlﬂtw K@ﬁycmmm(nﬁ(@r@ml&%kﬂydm@o(@QEe)alkoxy,
(o) ARG (P R o7 | I onvc
emiony (@ CHRIabkYCO-MHL, T 0, (Cy-Do(@-COMHIHKY] , dyaho(C  (Cs-
tl% %tgrlé)?%(lflr%ql I’Itzg( %n{ino(—:éb?llllh}f X t(di(lﬁeyaq&y?arrrﬁllngyéO-NH-, ((Cs-
Ce)alkyl);amino-CO-NH-, (Ce-Cyp)arylamino-CO-NH-, (Cs-Co)heteroarylamino-CO-
NH-,  (C4-Cg)alkylamino-CO-NH-(C4-Cs)alkyl, ((C1-Cg)alkyl),amino-CO-NH-(C4-
Ce)alkyl, (Ce-C1o)arylamino-CO-NH-(C4-Cg)alkyl, (Cs-Cg)heteroarylamino-CO-NH-(C;-
Ce)alkyl, (C4-Cs)alkylsulfonyl, (C4-Ce)alkylsulfonylamino, (Cy-
Ce)alkylsulfonylamino(Cs-Cg)alkyl, (Cg-Cao)arylsulfonyl, (Ces-Cyo)arylsulfonylamino,
(Ce-Cyo)arylsulfonylamino(C4-Cg)alkyl, (C4-Ce)alkylsulfonylamino, (Cy-
Ce)alkylsulfonylamino(C-Ce)alkyl, (Cs-Co)heteroaryl or (C2-Co)heterocycloalkyl;
effective in treating such a condition.

2. A method of treating or preventing chronic lung transplant rejection in a
mammal, including a human, comprising administering to said mammal an amount of
a compound of the formula



C6) al kyl, (Cr C6)acylam no, (Cr C6)acylam no(Cr
C6) al kyl, (C C6)al koxy(Cr C6)acyl am no, am no(C

wa2@8)pemyt , am no(C 1-C6)acyl (C 1-C6) al kyl , ( GPCT/IB2004/004034

- Cb) al kyl am no(Cr Cb)acyl, ((Cl-C6)al kyl) 2am no(C

1- C6) acyl, R15R16N-CO- O, RI5R1I6N-CO-(C r C6)al kyl,
R15C( O NH, R150C(0O) NH, RI5NHCg) NH, (Cr C6)al kyl - S(O
m (Cr Co)alkyl-S(O m (C C6)al kyl, RIS5RIENS(O m

© RI5R16NS(O) (d- Qoal kyl, R15S(O) 1 RI6N,
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R15S( O nR16N(Cr C6) al kyl wherein mis O, 1 or 2 and
R15 and R16 are each independently selected from
hydrogen or (C -C6)al kyl ; and R3 are each

i ndependent |y sel ected om fihe group consisting of
hydr ogen, deuterium Am ng; | 0,53hydoxy, nitro,
carboxy, (C2-C6)al kenyl, (C2- CG)&I kynyl ,
trifluoromethyl, trifloNromefhoxy, (C C6)alkyl, (CC
6) al koxy, (C3-C o0)cycl oal kyl" wherein the al kyl,

|1y substittued
%ﬁﬂééh%at%ﬁr ee%?%%r?% biéé?ﬁe%t?é%of %Hr%?ﬂgl oy hydr oxy,
car boxi' isargragp o0hef@ulikyl t hi o, (Cr ©6) al kyl ani no,
((CrC 6)al kyl)2am no, (C5-C9) heter aryl,
(C2- C9) het erocycl oal kyl, (C3- CQ% oal kyl or

(C6-Cl0)aryl; or R2 and are i ndependently (C3-
C10) cycl oal kyl , (C3- ClO) ¥y (G

- C6) al kyl am no, ((C1-0C6)al ky ) 2am no, (C6- C

o)arylam no,” (CrC 6)al kyltlllMgw (C6-C 0O)arylthio, (Cr
C6) al kyl sul finyl, (C6- C10)arylsulfinyl,
(@ﬁ@hlyqylowlofgnyl (C6- C10) aryl sul fonyl, (G

(2 25 i S Ptk S TR ST BB, -

OO:QéMi/Istﬁyle KGJZ-CE)QIthIEN?Ie cgawayéuéyn?e\rmfr@?ytgbm%yétlka?ﬁand alkynyl
roups, ar 1.0na Stitute one I
ha%apsg s Oty aRsHbs SRy dPRETUTBANERY. BEnasay Rk (Cr

f?)%ekg)gll &? -Cg) Iﬁllylfxd:r@?aiNZ‘aﬁﬁd (@ )R)dimli)amino, cyano, nitro, (Co-

B akgDy(CaSs RVPEL 2 (By- Qpaﬁésxﬁmlr%a%%x@ (CeQraosalpglyl wherein the
1c;@ﬁ;bﬂ<'yk¥érou§ai§30éfp’cbﬁé @@bﬁ@t@w Hye ndackaritys ar by Xy amino,

C6) al koxy

(@ﬁutﬁgmﬁg}y | éﬁpﬁ)@cy@lmkgé{car r&lg)p C%) % ra?ky)(amlno ((Cy-
(@s’balﬁg gahW)éSiéH&Q:Wh@(@H@%a (ﬁapenﬁa’b?dm&ﬁijl(c(k%er%kyl nitro, nitro(C-

oxycar bonyl am no y am no
69@@'@“%%@6@03/'%@119, C6) aI kyl ani no(C 1- C6) al kyl ,

((Cl- GR) & ky)-CaReterylodikionierkn! theM@liél@éyGIoe(I@I groups must be

- C6) al kox car boxy, “carboxy(Cr C6
(EstigaPk ORg e ﬁyrboxr cyans) @nmexgetapﬁwﬁyhx@m (C1-Coalkyl,
%1 eké{ko&%/(@lo eﬁ WY%% Q@ﬂr%i&%b 5) &Ry IN(E ~Cs)alkoxy-

terocycloa

( déldai%%ﬁlkw@mmm ((‘(z(%ialkenyl (C2-Cs) alkynyl, (C+-Ce)alkylamino,
amino(C4-Cg)alkyl, hydroxy(C;-Ce)alkyl, (C4-Cg)alkoxy(C4-Ce)alkyl, (C4-Cs)acyloxy(Cs-
Ce)alkyl, nitro, cyano(C4-Cg)alkyl, halo(C4-Cs)alkyl, nitro(C4-Ce)alkyl, trifluoromethyl,
trifluoromethyl(C-Cg)alkyl, (Ci-Ce)acylamino, (C;-Cg)acylamino(Cs-Ce)alkyl, (C4-
Ce)alkoxy(C4-Cg)acylamino, amino(Cs-Cg)acyl, amino(C,-Cs)acyl(C4-Ce)alkyl, (Cs-
Cs)alkylamino(C;-Cg)acyl, ((C+-Ce)alkyl),amino(C4-Cs)acyl, R’ R'°N-CO-0-, R"R"*N-
CO-(Cs-Co)alkyl, (Ci-Ce)alkyl-S(O)n, R™R'NS(O)n, R™R'°NS(O)n (Ci-Ce)alkyl,
R"5S(0)m RN, R™S(0)nR"°N(C;-Cs)alkyl wherein m is 0, 1 or 2 and R" and R are
each independently selected from hydrogen or (C4-Cg)alkyl; or a group of the formula



C6) al kyl ) 2am no-CO- NH-, (C6-C10)aryl am no- CO- NH-,
(C5- C9) het er oar yl am no- CONH-,

w@ absoapat kyl ami no- CO-NH (C r C6) al kyl PCT/IB2004/004034
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((C1-C6)al kyl ) 2am no-CO- NH (C 1- Co6)al kyl,
(C6- C10) aryl am no- CO- NH- (C 1- C6) al kyl ,
( C5- C9) het er oar yl ani no- CO- NHA7E 1- CB) al kyl, (Ci
-C6) al kyl sul fonyl, (Cr C6)al kyl sul fonyl am no, (Cl-
C6) al kyl sul f onyl am no(C 1-C6) al kyl
(C6-Cl0) aryl sul fonyl, (C6-Cl0)aryl sul fonyl am no
(C6-C o)aryl sul fonyl am no(C 1-C6) al kyl
6) al kyl sul fonyl am no, (Cl- C6)al kyl sul fony aﬁn o(C r
C6) al kyl, (C5-C9 (?é)geroaryl fCRR™)
(C2-¥) het er ocyel oal K { ect ive ‘f\n at'i ngf

r

12

condi t @R %7) A et hod t\reati ng or Feventl ng 9
chronic liver transplan %8 jection in a mamal ,

i ncludi ng a human, conpri'signg admi nistering to said
manmal an anount of a conpound of the fornulaH or the
phar maceuti cal » acceptable salt thereof; wherein Rl is
a group of the formula R R N (CH2) whereiny is 0, 11
or 2; R4 is selected fromthe group consi sting of

hydr og¥¥rein@iis 0ck)aPigfd: (C1- Cs) al kyl sul fonyl

(C2- iy & keirtg ér@%’a@ﬁ)r@'ebé‘ﬁbéntl%@rqi n the al kyl,

al kenyl and al kyny groups are optlonally substi t ut ed
by detti&l tind> Aydr oxy, amino, trifluoromethyl, (Cl-

4) al bo&xs(og Qihrihari 09 Yor 2 @fy@eﬁ)c’ﬁrt‘)’dﬂg@ﬂ DO=NdyGho):;
-CG)aIkIEg( am no, cyano, nitro al kenyl’,

(C2- Cof &l %y‘i"h?i?'n(fttﬁ@ é)%@y?faﬁﬁfwy' @PdR4 is

(C3- C@%‘b‘éﬂioﬂgﬂ @(d))dmg(cﬁ NR-td?%(ewmélhw is O Pp2i S

optiong] | Sbtl uted by deuterium

CPE 1T R RreRhR RIChts B veipi heh Inqependdcaplastsdhfiom the group
. ano@@bﬁ%@eﬁ%r ggalnjkogrﬁgﬁﬁedtﬂéh;) sC@@m_ . i bf»)ﬂ@ﬂ@num hydroxy,
mn'ﬂln@ trﬁlﬂlpme@yl (Cfﬁa)aq:mw, dprééaCy'%Uflﬁ)cWCaﬁg yakylamino, ((Ci-
IS, a(ll@ Qﬁfﬂ f: Gc)éﬁn%?({:}(& )aWe[rﬁI\JBroHé?hylg 1062)alkyl nltro nltro(C1-
he erocyc groups nust" be substi

ﬁewkﬁar%x@a)aqym@o, am no, deuterium hydroxy, (CrC

%;‘lalkwy éém %rg%)aﬁyﬁg%(yamlhal) 8xo, (&Téﬁi@ﬂ@%&&g trifluoromethyl, (Cs-
s)alkyl, trifluoromethyl(C,-Cg)alkyl, C1 Ce)alkoxy, alo Ci-Celacyl, (C4-
Ce)alkylamino, ((C4-Cg)alkyl), amino, amino(C4-Cg)alkyl, (C+-Cs)alkoxy-CO-NH, (Cy-
Cs)alkylamino-CO-, (C,-Ce)alkenyl, (C-Cs) alkynyl, (C4-Cg)alkylamino, hydroxy(C;-
Celalkyl, (Cy-Cs)alkoxy(Cq-Celalkyl, (C;-Cs)acyloxy(Cs-Cg)alkyl, nitro, cyano(Cs-
Ce)alkyl, halo(C4-Ce)alkyl, nitro(C4-Cs)alkyl, trifluoromethyl, ftrifluoromethyl(C;-
Ce)alkyl, (Ci-Cslacylamino,  (Cy-Cg)acylamino(Ci-Celalkyl,  (C4-Cs)alkoxy(Ci-
Ce)acylamino, amino(C,-Cg)acyl, amino(C4-Cg)acyl(C+-Ce)alkyl, (C4-Cs)alkylamino(Ci-
Ce)acyl, ((C1-Ce)alkyl);amino(C-Ce)acyl, R®R'"N-CO-0-, R"™R"®N-CO-(C;-Ce)alkyl,
R"®C(O)NH, R™OC(O)NH, R™NHC(O)NH, (C-Co)alkyl-S(O)m, (C-Ce)alkyl-S(O)m-
(C-Colalkyl, RPRNS(O)n, R"R™NS(O)n (Ci-Coalkyl, R™S(O)n R™N,
R'®S(0)mR"™N(C;-Cs)alkyl wherein m is 0, 1 or 2 and R™ and R'™ are each
independently selected from hydrogen or (C;-Cs)alkyl;

R? and R® are each independently selected from the group consisting of
‘hydrogen, deutenum ammo halo, hydoxy, nitro, carboxy, (C,-Cs)alkenyl, (Co-
Cs)alkynyl, trlﬂuoromethyl tnﬂuoromethoxy, (C4-Ce)alkyl, (C4-Cg)alkoxy, (Cs-



CO-NH, (CrC Qal kyl am no-CO-, (C2-C6)al kenyl, (C2-C6)
al kynyl, (CrC 6)al kyl am no, am no”r CeJdal kyl, hydroxy(C

w0 2@8)petioky | , (Cl- C6) al koxy(C 1-C6) al kyl, PCT/IB2004/004034
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(Cl-C6JaCyl oXy(C1- C6)al kyl, nitro, cyano(C
1-C6)al kyl, halo(Cr Ce)al kyl, nitro(C 1-C6)al kyl,
trifluoronethyl, trifluoronetagl (C r C6)al kyl, (C
C6) acyl am no, (Cl-C6)acyl am no(C 1-C6)al kyl, (Cl1-
C6) al koxy(C 1-C6) acyl ani no, ani no(CrC 6)acyl, am no(C
1-C6) acyl (C 1-C6) al kyl, (C1l- C6)al kyl am no(C
1 yoalkyl WhérkinGbe alkyy la)koR
R;éc%() yl whérbi %ﬁﬁéﬁﬁ@ﬁm Mf{:\kﬁ(éﬁh%ﬁ}e optionally substittued
(Y egﬁ 50 %?ﬁe gkqws se n;( redi F@@NSY .@MiRo (@rCe)alkylthio,
C(I)aC&alkylaRirﬁﬁ(@rCe)EﬁﬁManws(@C NFRLEDAAA, @)@;,')llféférocycloalkyl
\Aﬂg@elnmlsl @gaaﬁ Rk/and R16 are eac
@@%&ﬂw %’e| CeCel o dPegeR e epeh )lﬁ«d%}?ﬂdenﬂy (o
ocmacy@ro@u@l O(CJ—O% dyerbamb, CR%E@QAIkyIé&R@R7“MQ%)%IWI)g%m.ﬁo (Co-
Ry & &?Hky‘tw% s G, 3 CxCrsliglsefit,  (Cr
V\D&,l)ﬁyl@ulﬂnyls(@1,-CQale’/ls@fon9lX)(Q?Cno)&ﬂ‘s@lfﬁ?# e- Ce)acyl (C1-Ce)alkoxy-
C§ I\&ﬁ Fé) | g:dj lerein n
b rplsyanane-LiCo i+ Colbpiegaary!. @@pmnetemcygmw or (Cs-
V\B%i):ﬁyln wheiein Ghe The®érodryl, I%ete|‘83yclc'5_§?rkyl Rhd BAP #Bbble optionally
?@ﬁh i ndependent | K sel ected fromthe droup
c%‘ﬁ%ﬁ ¢hEY Anenipd 2leyr <Q1c96)@bs¥'a(%y¢s)@'by r%(ﬁ'é‘“‘ﬂ-y (C4-Cs)alkoxy-
GOSN HL 6 - -
f if);o:rj(gmtt: y WCrﬂELeOac OX)l/OXéo %ﬁﬁll&ﬁ(y 1om gmgeglkyl (C
é@? P&WP&NH&C%XB@KOXW&PWJ 9@'&%«% é9&viocarby {-Ca)alkoxy,
1béﬁl/@kifdélrborfyl(bﬂbéﬁfk%¥?t gﬁ' -t?)aiko%aﬁ‘l!)m c '@}'Jaﬂ&’)x¥ (Ce-Cm)aryl
ni tro(d- ) acyl am no;
cYERG; anﬁmﬂ"o(%(gs)au}é'ut er i(%n?e)ﬁlyqugbonylammo (Ce C1o)aryI(C1-
t Cl-
t?‘:’)ﬂkg%fdgrnﬁq i @k’% ﬂam'” al koSyGakyD-amino,  (Cr-
cgyalkylpmino¢g:- @ebk&n K& )ﬁbyl)zemmo@ﬁwalkyu Yr@deaxyn 6G1-Ce)alkoxy,
aEHrBEkyCr Qa@cﬁbt%@s)a(l% %]acltﬁ(en y@%a%&vl k1- Tgalkmfycarbonyl(cr

06) al Kyl am no-
(enalkd) al k)(@aﬁv)ﬁkkoxm‘}@r'&&y( Cr @m)a«w -CO cyano,  (Cs

hmiemic L mgadelc  RENIg S (o
¢)@'ts>('kzam@75>;ﬁpklyh+ t(eas ﬁhoomvlarfmqac}o NIy, i f(Corelheterbaryla@ino-CO-
Q@l)iﬁl ky 01-c§ 9*? @Jwﬂ%'ﬁfw% &%l@i) ACY (AR MhyH,amino-CO-NH-(C,-

Cﬁ)al yI ((¥6-C1o)arylam|no CO-NH-(C;- Ce)alkyl (Cs-Co)heteroarylamino-CO-NH-(C-

Ce)alkyl, (C4~Ce)alkylsulfonyl, (C4-Ce)alkylsulfonylamino, (Cy-
Ce)alkylsulfonylamino(C4-Cg)alkyl,  (Ce-Cqo)arylsulfonyl, (Ce-Cyo)arylsulfonylamino,
(Cs-C1p)arylsulfonylamino(C,-Cg)alkyl, (C4-Cg)alkylsulfonylamino, (Cq-

Ce)alkylsulfonylamino(C;-Cs)alkyl, (Cs-Co)heteroaryl or (C2-Co)heterocycloalkyl;
effective in treating such a condition.
3. A method of treating or preventing chronic liver transplant rejection in
a mammal, including a human, comprising administering to said mammal an amount
of a compound of the formula



C6) acyl am no, am no(C r C6)acyl,
am no”r CeJacy”Cr CeJdal kyl, (G -C6)al kyl am no(C i

wW@s)0ao§l972 ( ( CLl- C6) al kyl ) 2am no(C 1-C6) acyl, PCT/IB2004/004034
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R15R16N- CO- O, R15R16N- CO (Cr C6)al kyl, R15C(O) NH,
R150C( O NH, RISNHC(O NH, (Cr Co6)al kyl -S(O m

(d-CeJdal kyl -SfO (tm- (C -, 189:16 , 15r, 16 r C6)al kyl,
RIORLNS(OmM RLR t NS(Om (G C6)alkyl, RL S(O ,
RhbN, R15S(O) nR16N( Cl- C6) ai kyl wherein mis 0, 1 or 2
and R15 and R16 are each independently selected from
hydrogen or (C-rCeJal kylp! R2 d R3 are each

i ndependent |y selected ffom tfie group consisting of
hydr ogen, deuterium hydoxy, nitro,

car boxy, (C2-C6)alken - Bkynyl ,
trifluoronmethyl, trifl t oXxy, (CrCeJaIkyI, (Cr
C6) al koxy, (C3-Cl0)cycl d¥ kyI wherein the al kyl,

al koxy or cycl oal kyl groups a{?e optionally substittued

byr mﬁaﬂnb&m@augmg%asxelsam@e&r fAelaf o, hydroxy,
carboxgzlamno al kylthio, (Cr C6)al kyl am no,
I

((0 - S?QF%Brﬁfﬁ@fo(mlaw) het er oaryl ,
(C2- C9) het erocycl oal kyl, (C3-C9)cy pal kyl or
(C6-Cl0)aryl; or R2 and R3 are each“i ndependently (C3-
C10) cycl oal kyl , (C3- ClO)R cl oaI E?/ (Cr

06) al kyl ani no, ((C 1- C8)/a 2o, (

Cl0) aryl am no, (Cr C6)al kyl t'{ii o ( C6- ClO) arylthi o, (Cr
C6) al kyl sul finyl, (C6- C a)ay Isulflnyl (G

- C6) al kyl sul fonyl (C6-C10) aryl sul fonyl, (CrC b)acyl,
(@hered) wiskvfyor 0 NH-, (O CB) al kyani no CcO-,

C5- COxh t |
(5 Sobet el b YR, SAREL R Bbolind o o
aﬂy)alkg olfqny!, a(CeC@)alheoyialﬂlzyCé)albysM vhitreth the alkg, &lReryhBRE alkynyl

L T T

(@z)@ikbmal(%ﬁy)a@@om(cﬂcaawlah‘md (@ Ds)alkyl);amino, cyano, nitro, (Cx-

%§)91kéwy( ¢ar® Eyk?{}"ﬁ Ogégﬂ %%8%‘“"\%2%%%%&% 5@@765@[ \herein the

69yeldetyl , groGp  -H<CoPpptidnaly caubstiatdd Gy Id@ﬁétﬁlnkoxyhydroxy amino,

am no al k

G&V%xycgy boéen‘gaa%loxycm (S.’Lé‘))%?@ﬁ - -Ce)alkylammo ((Cs-
Gsa)alkmmym‘w lwyand, myam(&-@@’a(kyﬁ)tﬁﬂd@)’érﬁéTtWIQQ Ce)alkyl nitro, nitro(C,-
é%lgﬁ ¥ sam na mgCl C6) al kyl anmi no(Cr C 6) al kyl |
( RPN C 12 08) al Kyl | hydr oxy.

( Cl- CGB%IQ(%CQ)deWMoaIEﬁYWC%ﬁCﬁhE Kelerak éalkyl &roups must be

gxycar.bon al ko on
(ST B BT Bty Rie. A0 COBFANND FySRkA(C-Colalky,
c@mﬂa)an(o@& hallS) (02 {Ga)aegly (¢ 00y )éﬂWlaCrgm amrr@@#tk)alkyl C1'C6)a|k0XY'
Y,

e IIBeR K, SR s, 0ol
(ohinQIT),; HE)atky 2ty MY CoC GEIH (C,-C)alkoxy(C1-Co)alkyl, (Cq- Ce)acyloxy(C1-
Ce)alkyl, nitro, cyano(Cs-Cg)alkyl, halo(C-Ce)alkyl, nitro(C4-Ce)alkyl, trifluoromethyl,
trifluoromethyl(C,-Ce)alkyl, (C4-Cs)acylamino, (C4-Ce)acylamino(C4-Cg)alkyl, (C4-
Ce)alkoxy(C4-Cs)acylamino, amino(C;-Ce)acyl, amino(C4-Cg)acyl(C4-Cs)alkyl, (Cy-
Ce)alkylamino(C+-Cs)acyl, ((C+-Cs)alkyl);amino(C-C)acyl, R"°R'®N-CO-0-, R"R®N-
CO-(Ci-Celalkyl, (Ci-Ce)alkyl-S(O)m, R™R'NS(O)n, R™R™NS(O)n (Ci-Co)alkyl,
R™S(0)m R™N, R"S(0),R"°N(C;-Cs)alkyl wherein m is 0, 1 or 2 and R™ and R are
each independently selected from hydrogen or (C17‘Ce)alkyl; or a group of the formula




(C1- C6) al kyl am no-CO-NH (C r Co6)al kyl, ((C1l-C6)al kyl)
2am no-CO-NH (C 1- Co6)al kyl,

W@ 8es040Yar yl am no- CO-NH (C 1- C6) al kyl PCT/IB2004/004034
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(C5-C9) heteroaryl am no-CO NH (C r C6)al kyl, (Cr

C6) al kyl sul fonyl, (Cr C6)al kyl sul fonyl am no, (C1-
Co6) al kyl sul fonyl am no(C 1- C6)-&0kyl, (C6-C

0)aryl sul fonyl, (C6-CL0)arylsulfonylam no

(C6- Clo) aryl suI fonyl am no(C 1- C6) al kyl ;

C6) al kyl sul f onyl am no, (Cl- C6)al kyl suI fonyl am no(C
1-C6) al kyl, (C5-C9)heteroaryl or R

(C2- C9) het erocycl oal kyl ; effective in treatfi g such a
condition. 4. A peKhod of tre hq:g‘o)or prev

chronsgc ki dne ransp\nl\a\n t| NN n( ?

i nclu H@I%Rhgman conpr %i g adm ni stgel ng to sa

12

manmmal an anount of a caonppund of the fornulaRl R or

t he pharnmaceutical ™ acce |l e salt thereof; wherein
Rl is a group of the fornula RN (CH 2)y whereiny is
O, 1 or 2, R4 is selected fromthe group consisting of
hydrogen, (Cr C6)al kyl, (Cl- C6)al kyl sul fonyl, I
(C2-C6) al kenyl, (C2- 06) al kynyl wherein the al kyI

al kenyWheraig aaIISIOyﬁyfIZ YPlotips are opt| onal | y substituted

by deu u romet hyl, (Cl1-
C4) al k%»e(C'r b {%(511 gacy h(;@d}}@ﬂ%i(q%’rgﬁl ¢yl ami no,

((C—l-@@(ﬂaﬂk?wféﬁn no, cyano, nltro (C2 06)al kenyl ,

G- T8 undeir s &) % b parBbnylidr LN cyapo)
opt i ontlid §(Quwbeteirun isdD, kiyord?eot earbomyl; angdr oxy, am no,
trifl . |
(C1- 08y 5 o £O901 LAOMEE i, YidroPREO 2 7O
cyano(&S, R'CB ,aFRTQR anchR f atﬂeam lhgidsr(eindéh’@) aélkgztéd from the group

e gdlt APAERI B a SATHARY By, oo

CRIOVPS tmfu»@torb@h\ziuH@t-&mﬁdxmy(ce%)aovlafnwe ar@hadgylamino, ((Cs-

LRy B R A, Lk RS gt . v

a@a)aibﬂ@ricﬁﬁa)ad:y{qmmo(u C6) al koxy- CO NH, (Cr
) o A BB b BB araf 7 e B it -
6Faalkyl] t'(f%f@ﬁéwlk@%%ﬁlkﬂl CaXaiCs)alkoxy,Cr ha) ac(C aDxyddl,  (Co-
rCs)alkylamino, ((C4~Ce)alkyl), amino, amino(C4-Ce)alkyl, (C;-Cg)alkoxy-CO-NH, (Cy-
Ce)alkylamino-CO-, (C,-Ce)alkenyl, (C,-Cs) alkynyl, (C;-Cs)alkylamino, hydroxy(Cs-
Ce)alkyl, (C:-Ce)alkoxy(Cy-Cs)alkyl, (Cs-Cs)acyloxy(Cs-Ce)alkyl, nitro, cyano(Cq-
Ce)alkyl, halo(Cs-Ce)alkyl, nitro(C4+-Ce)alkyl, trifluoromethyi, ftrifluoromethyl(C-
Celalkyl,  (Ci-Cg)acylamino,  (C4-Cg)acylamino(C4-Ce)alkyl, (C4-Ce)alkoxy(C4-
Ce)acylamino, amino(C4-Cg)acyl, amino(C4-Cs)acyl(C+-Cs)alkyl, (C4-Cs)alkylamino(C;-
Cs)acyl, ((Cs-Cs)alkyl),amino(Cs-Cs)acyl, R'R'N-CO-0-, R™R"N-CO-(C;-Cg)alkyl,
R'C(O)NH, R"OC(O)NH, R™NHC(O)NH, (C;-Co)alkyl-S(O)m, (C1-Cs)alkyl-S(O)pm-
(C1-Ce)alkyl, R™R™NS(0)n, R R™NS(O)n (Ci-Colalkyl, R™S(O)n R™N,
R'°S(0)nR"™N(C/-Cs)alkyl wherein m is 0, 1 or 2 and R"™ and R'™ are each
independently selected from hydrogen or (C4-Ce)alkyl;

R* and R® are each independently selected from the group consisting of
hydrogen, deuterium, amino, halo, hydoxy, mtro carboxy, (C2-Co)alkenyl, (Co-
Ce)alkynyl, trifluoromethyl, trlﬂuoromethoxy, (C1-Cs)a|ky| (C4-Cg)alkoxy, (C3-



C6) al kyl, nitro, cyano(Cl-C6)alkyl, halo(Cl-C6)alkyl,
nitro(C 1-C6)al kyl, trifluoronmethyl, trifluoronethyl(C

WO 26)peloky | , (Cr C6) acyl am no, (Cl-C6)acyl am nPCTZIB2004/004034

1-C6) al kyl, (Cl- Co6)al koxy(C r C6)acyl am no, am no(Ci
- C6) acyl, am no(C 1-C6)acyl (CL-C6)al kyl, (Cl-

C6) al kyl ami no(C r C6)acyl, ((Gh=C6)al kyl)2amni no(C
1-C6) acyl, RI5R16N-CO O, RI5RI6NCO~( Cr ©6)al kyl, (Cr
C6) al kyl -S(O m RI5RI6NS(Om RI5RI6NS(O 1, (Cr

C6) al kyl, R15S(O) , R16N, R15S(O nmR16N(Cr C6) al kyl

5 V\Aﬁ?eds)eyaioaﬁw wheéreinlthe ralkl, alkdxRbbcyoishlkyl groabs a%’ﬂ@;hlonally substittued
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B R TR L s BloB el B e, oty v (CLCopltio
1(oac6)alky|rammo b(,(Cpce)amyrozaanda g(cz@,r@g)m@.’aaryndggeogﬁaéﬂo)éycnoalkyn

wher e| nni » s
Céchg all@'&yﬂe?@*‘ éﬂ)%lny‘?r ;’% ané( Rl\l—%"?aﬁ 8§ . indepepdently (Cs-
S@@)womew KCHCiojtybloalkowy, ?c1éo amﬁémg(g@faﬁ)a&ygkqno (Ce-
o?gryégnm £ 0)@28 Cs)%w}tggo g,(]gs éﬂar@p@ e ac(ﬁ)1-Cs)alkylsu'lf|nyl (Ce-
i @d@mlsdmnyll X(Cﬁeé)elkylgldfcfnypf(cs vs,) @umrg/prm-ﬁte)dégl QE,-Ce)alkoxy-
e A A s oie Mfte oD i W o )thgterocyc?éalkyl or (Co-
(Clg)ﬁjl] aBgtaiXythe (I’@teroé@) algate Ry diealkyl %@ @éﬁ' Mh@é’”a’?@ »optionally
{ PSR B ! e R Rk Y Capio (Cr RS- Nb8 4B kgakory-
ocq N](;ll- J@anmmogm-l @2%96“‘??32 %ﬁgalmﬂ%o m@ooe)alkyl (C-
(0] ri
a5 R HT oy ke, %9%%1 oJaley, GEParKExGrlalkoxy,
gbtﬁy%@agérﬂyﬂége a(kgi Q@Mﬂ 010% Sor &Wb éé@e Croaryl,
Bk y | 2R 63@ ‘31‘ oAk PXYC@@Z’I‘ ming, ky nyCs-Cro)aryl(Cy-
(Cx akakmmmylamn&ydr qm{(cs;yau@@ h!sy . @%&@@D“Qﬁm&c (Cs-
a] 6|) ‘él oxy al k I
095%( en%(nq@) %)E&'iv ( nlz%")f‘éﬂ(%ce aliyls rydoxy, (Ci- Ce)alkoxy
c&arawl cawdx,f/dm@ewm hytorég)akw?meﬁwhyg? (}Qn(%}ré bonyl(C+-
Ofg‘] acyl anin nlgl ['am no kyf
£ )3 )e'oxy(@r%e&%w@ Ho, a o Eﬁw @pa?ga antya00C  (Cs-
mgﬁétaﬁdb&/élé‘alﬂy@) abkiho-cOMHED) al kyl@am no-CO-NH-, ((C:-
EA IR EU NSRS o R
NH-, (C4-Ce)alkytamino-CO-NH-(C4-Cq)alkyl, ((C4-Ce)alkyl),amino-CO-NH-(C-
Cs)alkyl, (C6-Cyo)arylamino-CO-NH-(C,-Cg)alkyl, (Cs-Cg)heteroarylamino-CO-NH-(C;-

Ce)alkyl, (C4-Ce)alkylsulfonyl, (C4-Ce)alkylsulfonylamino, (Cy-
Ce)alkylsulfonylarino(C4-Cs)alkyl, (Ce-Cro)arylsuifonyl,  (Cg-Cyo)arylsulfonylamino,
(Cs-Cyp)arylsulfonylamino(C-Ce)alkyl, (C4-Ce)alkylsulfonylamino, (Cq-

Ce)alkylsulfonylamino(C4-Cs)alkyl, (C5-Cg)heteroéryl or (C,-Cg)heterocycloalkyl,
effective in treating such a condition.
4, A method of treating or preventing chronic kidney transplant rejection
in @ mammal, including a human, comprising administering to said mammal an
amount of a compound of the formula



R15C(O) NH, R150C( O NH, R15NHC(O NH, (d-CeJal kyl - SCQIm
(Cr Ce)alkyl-S(O m (CrC b)al kyl, RLI5RI6NS(O m

WORIBRENE O (Cr C6)al kyl, R15S(O m R16N, PCT/IB2004/004034
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R15S( O) mR16N( C1- C6) al kyl wherein mis O, 1 or 2 and
R15 and R16 are each independently selected from
hydrogen or (C C6)al kyl; R2 8gd R3 are each

i ndependently selected fromthe group consisting of
hydr ogen, deuterium am no, halo, hydoxy, nitro,

car boxy,  (C2-C6) al kenyl, (C2- C6)al kynyl,
trifluoromethyl, triflyg hoxy, (G -C6)alkyl, (CrC
6) al koxy, (C3-C o0)cycl wherei n the al kyl,

al koxy or cycl oal kyl re optionally substi ttued
by one to three grou gom hhl o, hydroxy,
carboxy, amno (CrC (Cr CeJal kyl am no,
((CrCeCal kyl “am no, ( C9) ter oaryl,

(C2- C9) het erocycl oal kyl, (C3-C9)cycl oaI kyl or

&fﬁ; Cé)%?r%?%ut‘cgfy %e%%ﬁle%%lt%@re&@ﬁhefé‘}dEpendent ly (C3-

0) cycl oal koxy,
(d- CeRnIlkﬁ!I%Wm@‘ the faomglag) al kyl ) 2ani no, ( C6-
Cl0)arylam no, (C -C6)al kylthio, (66-C O0)arylthiag,
(CrC 6)al kyl sul finyl, (C6- Cl0)arylsul finyl, (Cr
Co6) al kyl sul fonyl, (C6-Cx40) aryl glylfonyl , (CLl-C6)BCyl,
(d- C 6) al koxy- CO NH, :g % no- CO-,
(C5-C9) heteroaryl, (C2-C9)haterocycloal kyl or (C6-
Cl10) aryl wherein the heterogryl, heterocycl oal kyl and
aryl groups are optionally substituted by one to three
hithedein(yGs 0C6pakkyl , (Cr C6)al kyl -CO-NH, (d-C

6) al k | k kvl ]
( C? Ceglg‘y | 18oR§ eg@j I\ﬁ_érp d§8e§'§ y ongg&@y chhyfdr@ér@ (@’ Cs)alkyl, (Cq
@ )aky QMOHQQ(CM‘E& @kén)ﬂ}G(DQMismuwnyb\ahwewtheca&fyb@wm and alkynyl

tﬁ% o 5%%%{ ﬁy;’?{%& %Bycﬁ%ﬁgm%yhydroxy, amino, trifluoromethyl, (C+-
<@Aalf€@>)sa'(®p&weawmfoy¢{ LCo)Alk@Biniriok §60y-CefaliBA)ErroNar gyano, nitro, (Cx-

Cl- 6
B O ST Pl R LS8 SRR v e
ﬁJlaEQ(Il agfolp ( id ( &ption&lB) aédbytltpteﬂamwﬁ(ewftm hydroxy, amino,
am no
1tr';:h@°)ral¥1@§hy h)fg:'gi)?cﬂ?)ﬁg cé‘f(a1 ‘%2@&/3"“88%/ b @ﬂlé%aog%“?c (Cr
106(')50@5 kitino, (c%n&mjah&%mmﬂynrts?ﬂluoromethyl(C1 -Cg)alkyl, nitro, nitro(Cs-
Jal koxycar on KCr C6) al kyl, (Cl-cC6Jal kOXy- CO NH,

(@f)@é}ié?rl( - cyano (C5- C9) heterocycl oal kyl ,
am no- RO -Cg)ﬁe@asbgbllﬁmkﬂnWIﬁEIeﬁC}hNI-hete(o(cylﬂealkyl groups must be

%}#ﬁg%gﬁfgﬁﬂ% N a(n:E) amln delrﬂerlumc%/My, (C4-Cg)alkyl,
(g@gakw ﬁarbgazmé% i g:pe@alkg«mmrboc GRS (6)-8k)aiKy), (C1-Ce)alkoxy-
s oL L Ll A, M bfiamne,
amino(C4-Ce)alkyl, hydroxy(C4-Ce)alkyl, (C+-Cs)alkoxy(C4-Cg)alkyl, (C4-Ce)acyloxy(C+-
Ce)alkyl, nitro, cyano(C4-Ce)alkyl, halo(C4-Ce)alkyl, nitro(C4+-Ce)alkyl, trifluoromethyl,
trifluoromethyl(C4-Ce)alkyl, (C4-Cg)acylamino, (C+-Ce)acylamino(C4-Ce)alkyl, (Cs-
Cs)alkoxy(C4-Cs)acylamino, amino(C+-Ce)acyl, amino(C-Cs)acyl(Cs-Ce)alkyl, (Ci-
Ce)alkylamino(C-Cs)acyl, ((C1-Ce)alkyl),amino(C4-Ce)acyl, R"°R"®N-C0-0-, R"R"N-
CO-(Ci-Co)alkyl, (Ci-Co)alkyl-S(O)n, R™R'*NS(O)n, R™RNS(O)n (Cr-Celalkyl,
R'°S(0),, RN, R"S(0)R"°N(C:-Ca)alkyl wherein m is 0, 1 or 2 and R™ and R' are

each independently selected from hydrogen or §Q1-Ce)alkyl; or a group of the‘formula




C6) al kyl, (CrC 6)al kyl sul fonyl, (Cr
C6) al kyl sul fonyl am no, (Cl- C6)al kyl sul fonyl am no(C

wa206)pelory | , (C6-CL0) aryl sul fonyl, (C6-Ci PCT/IB2004/004034
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0) aryl sul f onyl am no, (C6-Clo)aryl sul fonyl am no(C

1- C6) al kyl, (Cl-C6)al kyl sul fonyl am no, (C1-

Co6) al kyl suI f onyl am no(Cr C 6) #%kyl, (C5-C9)heteroaryl

or (C2-C9)heterocycl oal kyl ; effective in treati ng such
a condition. 5 A nethod of treati ng or preventing -
chronic pancreas transplant rejection in a manpmal ,

i ncl udi ng-a human, conprising adm nisterin R1 sai d

manmal an am)unt of a compound of the for t he
phar maceuti cal table s dRQR reof '
a grpgp of th orrr)ﬁlga\ Ifﬁg | (Zil/‘;r

2; R4 |$CI§%FR<):act ed from group COI’]SI sfl ng of

hydr ogen, (d-C 6)al kyl, (J% - Co6) al kyl sul fonyl ,

(C2- Co) al kenyl, (C2-06) I yl wherein the al kyI,

al kenyl and al kynyl groups are optionally substituted
by deuterium hydroxy, am no, trifluoronethyl, (Cl-

C4) al koxy, (O C6)acyl oxy, (Cr C6)al kylamino, ((C Il
1-C6) al kyl) 2am no, cyano, nitro, (C2- C6)al kenyl,

( C2- Covheredy dys Oof- j(él‘l"ééi) acylanmino; or R4 is

( C3- CHILcy glpal fare ééﬁﬁﬁr@baeﬁdwwqual kyl group is
ptionally substituted by deuterium hydroxy, am no,

?r :‘I $oie Gt ByAr 3; ( C1- C6) BCyl oXy, (Cl- C6)acyl amino, (Cr
56) al Wisésruy Quhdrefr nlis ocﬁ)oabka& geﬂadﬁrmyl ée/ﬂclf@N &xnpR( C

i

Co6) trifluoronmeth

nitr o(\ﬁlls 9(@})@\9"@’?'”(5? is O @" @) @’c‘%ﬂr%ﬁﬂyh@n R5 | s

(C2-C9 ’e%taﬁdoweﬂ(@ﬁbkbkowr@roelsaosn%é?&hw.@@yq:Iosagl kyl

groups | be_subst ted by one five carbox

cyano,R’ allﬁ nB %ﬁelﬁi eﬁ'ﬂ@ﬁ'\ wpoquiayndqn@nd;erﬂﬁyasfq@qted {f@?ﬂ the group
%)1%%@%{- rggb?(%q(bnl &Q @Qbé’udﬁénﬁ@%tlw&@% "Y8uterium, hydroxy,

Collu-N] érlﬂlus»romﬁthw, @Cs @@%)(%@emﬂawr@z (&5)Ceialigagino, ((C+-

C%} )@%Hﬁ%ﬁt}@y@% aY%m)s@ % ?Ik&cﬁ?ﬂi’}EMethﬁéCﬂr@sﬂl(ﬁ Ritro, nitro(C-
(@)alkys ou (SHeIgEIMINgs) aI kyl, nitro, cyano(Cr

00) 1 It s RRELE G i, o046y ALY binscromaty, (-
(@)alkyCo) értﬁwommﬂbyl((%@n)al&})lac;maﬁ%)%@&u Gslpal k(§a1 -Colacyh (C1~
6@‘% acy%%c((i: %?3"“{% %m.,gsé bR dOIELDalk SIESNR, (Ci-
Ce)alkylamlno -CO-, (C,-Ce)alkenyl, (C-Cs) alkynyl, (C4-Ce)alkylamino, hydroxy(Ci~
Ce)alkyl, (C4-Ce)alkoxy(Cs-Ce)alkyl, (C4-Cs)acyloxy(C,-Ces)alkyl, nitro, cyano(C-
Cs)alkyl, halo(C4-Ce)alkyl, nitro(C4-Ce)alkyl, trifluoromethyl, trifluoromethyl(C;-
Cs)alkyl, (C4-Cs)acylamino,  (C;4-Ce)acylamino(C4-Celalkyl,  (C4-Cs)alkoxy(Cs-
Cs)acylamino, amino(C;-Cg)acyl, amino(C4-Cs)acyl(C+-Cs)alkyl, (C-Ces)alkylamino(C-
Cs)acyl, ((Cs-Ce)alkyl)amino(Cs-Ce)acyl, RR'°N-CO-0-, R"R"N-CO-(C:-Cg)alkyl,
R™¥C(O)NH, R™®OC(O)NH, R™NHC(O)NH, (C;-Cs)alkyl-S(O)pm, (Ci-Cs)alkyl-S(O)nm-
(Ci-Co)alkyl, RPR™NS(O)n, R"R'NS(0)n (Ci-Colalkyl, R™S(O)n R™N,
R"®S(0)R"®N(C4-Ce)alkyl wherein m is 0, 1 or 2 and R and R™ are each
independently selected from hydrogen or (C-Cs)alkyl;
R'2 and R® are each independently selected from the group consisting of
hydrogen, deuterium, amino, halo, hydoxy, nitro, carboxy, (Co-Ce)alkenyl, (Co-
Co)alkynyl, trifluoromethyl, ~trifluoromethoxy, (Ci-Ce)aikyl, (Ci-Ce)alkoxy, (Ca-



Cb) al kyl am no(Cr C b)acyl, ((C 1-C6)al kyl) 2am no(C
1-C6) acyl, RI5R16N-CO- O, RI5RI6NCO-( C r C6)al kyl,

w@ evosoedat kyl - SCO), ,,, RISRI6NS(O n,, RL5R16NS(TYB2004/004034
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(d-C 6)al kyl, R1I5S(O n, R16N, R15S(O

MR16N( C1- C6) al kyl wherein mis 0, 1 or 2 and R15 and

R16 are each independently selsacted from hydrogen or
(Cl-C6)al kyl; or a group of the formula3r -.7g (CRR)

Il wherein ais O, 1, 2, 3 or 4, b, ¢, e, f and g are

each independently O or 1; dis O 1, 2, or 3; Xis
S((-Q))DYQMWY‘?Wheﬂem theGikyl, au{ox? or OyHERY] gm&bb @féld)pt[@fnaﬂy substittued

?%’é 3 grozlpﬁ Ssegg?ggn fﬁgm %a%( gy%pxy é@@%ﬁ aralln;) é@opﬁ)alkylthlo
WIQ@{ éb)alkmlanmd) ((G1-Cs)alkyl BlﬁundW(dCsE?g)hdﬁf'ﬁa@l0(@2L‘©g)ﬁﬂtérocycloalkyl
en sel ect ro e

GEES R e AL KT e .
Slﬂa@tydaaﬂ@!dt I51@3-(3{3;uiyelbalkfﬂ(y hi((@{ O&Hlkylaﬁirﬁp ((C1 Ce)alkyl)zamlno (Ce-
BB s BB i BB, (o
c@@ar(y@umnﬁ) eﬂ:mé)alkylewfdnvo r(omaar%@u%\ﬁl k(!ﬂ1~cswcw Qc1-c6 yalkoxy-
n%@hd ﬁ(rOG %Sal%n &‘5? er(ip %%)élgﬁg?n%glo (Co- Cg)heterocycloalkgil or (Cs-
tOmﬁérbe&aﬂim}the)f(e@ma@ﬁ) ﬁétbbdcyclbélk)fl S %Fiﬁté‘rﬁlééscarre optionally
By Bt e Bl BreChiy 5+ Saali (o CARMIONEL, (C-Colalkony-

6 LCa-Kil,, (G Qo )SHON-TA-MKI (LS |( e,- é}@él@d%gﬁ@lnmm alkyl, (Ci-
h%‘?@% éﬁcﬂ%&&%@& taé‘ﬁ/k@@?’@ictﬁg)alkklyPabeXY(C1 -Ce)alkoxy,

Bén | - -
( z(@@)(?&yb@w{?@@)a%kﬁ k<¥C'1 Ceﬁ'%g%aés r%ﬁ @ La'koxy (Ce-Cro)aryl,

'I)“fl kyl, ha {: e
t FiMor oABY ’}R? 1CP)F"| uoréﬁﬁ@ﬁ?k@yc@&‘)ﬂb"ﬁwno (Ce-Cro)aryl(Cy-
(Cg)@adwkwmylamndpl Q@ diymrmineC 1- @@A‘i ﬁ(ﬁynzérﬁﬂwo (Ci-

k
'ég‘&?}gt@ﬁ Jplyh - <¥%1yg¢>ﬂqwnz§$ noé@@a)alkxlylfydquas( (& +-Co)alkoxy,

Cbérﬁéw dattfeky@R @ e kéx E:ar@@l CYIE.-Cealkoxycarbonyl(Cy-
o & O@%%Csﬁ?ﬁ (AR sy O

@ Rbts m 1 b) al ) c
) 5 bdc | éﬁéréc?a%ﬁ, ) Z lé?ﬁ%h%}%@N# (C:-
F&é M;u ) Pk§3I1o)%Wl§fTw’IQ10@r (Ca-Colheteraarglamino-CO-
RYE-, and(oQJ@e)aakﬁerﬁmSlbo NH-(Cs-Ce)alkyl,  ((C1-Cs)alkyl),amino-CO-NH-(C-
Ce)alkyl, (Ce-Cyo)arylamino-CO-NH-(C4-Cg)alkyl, (Cs-Co)heteroarylamino-CO-NH-(C;-

Ce)alkyl, (C4~Cs)alkylsulfonyl, (C4-Ce)alkylsulfonylamino, (Cy-
Cealkylsulfonylamino(C4-Ce)alkyl,  (Ce-Co)arylsulfonyl, (Ce-Cyo)arylsulfonylamino,
(Ce-Cyo)arylsuifonylamino(C,-Cg)alkyl, (C4-Cs)alkylsulfonylamino, (Cy-

Ce)alkylsulfonylamino(C4-Ce)alkyl, (Cs-Cg)heteroaryl or (C2-Co)heterocycloalkyl;
effective in treating such a condition.
5. A method of treating or preventing chronic pancreas transplant
rejection in a mammal, including a human, comprising administering to said mammal
an amount of a compound of the formula



i ndependently sel ected from hydrogen or (G -Cb)alkyl;
R2 and R3 are each independently selected fromthe

w@e@apewensi sti ng of hydrogen, deuterium am nRCT/IB0®GL004034

10

15

20

25

.30

hydoxy, nitro, carboxy, (C2-C6)alkenyl, (C2-

C6) al kynyl, trifluoromethyl, trifluoronmethoxy, (Cr

C6) akyl, (Cr Ce)al koxy, (C3-&H)cycl oal kyl wherein the
al kyl , al koxy or cycl oal kyl groups are optionally
substittued by one to three groups sel ected from hal o,
hydroxy, carboxy, am no (CrCeCQal kylthio, (CC

6) al kyl am no, ((Cl-C6)
(C5-C9) heteroaryl, (C2-(9)he erocycloalkyl

(C3-9) cycl oal kyl or < aryl; or R2 and R3 are
each independently (8-
(C3-C10) cycl oal koxy, ((C

cl el kyl |
| kyl am no, ((Cr

Co6) al kyl ) 2am no, (C6- )argl am no, (CrC 6)alkylthio,

(C6-Cl0)arylthio, (Cr C6)al kylsul finyl, (C6-

C -

(%3%%%% ar yFbtﬂ%é l}(y)?]éﬁgpta?@ QACI:G}%%% Vm(&ééfm C6) al koxy-

CO- NH-R' is@rgro®) ef tke dermda CO-, ( C5- C9) het eroar yl ,

(C2- C9) het er ocycl oal kyl or (06 C1 ryI wherein the
het eroaryl, heterocycl oal kyl and groups are
optional ly substituted 4one t ee hal o, (Cr

C6) al kyl, (Cr ©6)al kyl - (?é'l?. y06) al koxy- CO NH-,
(Cl-Co) al kyl -CO-NH (C 1- 06) kyI

C6) al koxy- CO- NH (C 1- C6) al kyl (Cl C6)a|koxy-CONH—(C
r C6) al koxy, carboxy, carboxy(C 1-C6)al kyl, carboxy(C
I whénetl Kigxy /1 dﬁenzyl oxycar bonyl (C i -0C6)al koxy, (C

e P L FSh B T ) el o
é %ﬁ@lﬁglrﬁgnzg «@ee)aﬁbaylkm@mlmyywaenamtge(mw alkenyl and alkynyl
cﬁ%PRW%HP%‘P@ ?U%@C@% %e%t& oﬁyde{P%]ajfﬂ% triflyopomethyl, (C1-
1cfa wek*xbn-da»édww (C{-ClaRSBikdOX(C -Callgsgminoacyancy oo, (Co-

I(@s)?ﬂ@@yﬂa{q@@@i%ilgﬁ qu{§§ %%rgblo% or R* is (Cs-Cqo)cycloalkyl wherein the
SemyB! kfp- &> Bl!)'lronaﬂ)i:r Sl%)tlﬁité’cyl byCQiduteriunay anbydroxys- amino,

C9 het | K
ehGa sl e e (E2:bpares A, (O~
(@' &0%’%{6 EYeh®)- &Qﬁ)\{l&ﬁcs)alkyl (trcn;luoromethyI(C1 -Cg)alkyl, nitro, nitro(Cs-

et eroaryl am no

c@)s)@WZ@re(%%la@tbaNM%c r ce) al kyl ,

((CrChabky C(%‘}@)‘H@te%yblﬁ'é@?l Qﬁér%irk&ﬂe heterocycloalkyl groups must be
(C6-C10) aryl am no-

K

(ssbwtﬁ@bém&rtylfum%% mn(’cafn"%)d&m?ylﬂm (ygiroxy, (C-Ce)alkyl,
C@}?fgbmbﬁ“'héﬁnpucﬁ()&f G])?-Ué)éh@lé'n’fn@@)dnﬂm O%Co e, (C1-Co)alkoxy-
H\3sul onyl am no zc,zi % C.-Coalkylamino,

(&8 )(ﬁmﬂebmwaahm oéC Q7 kPRl (Fr G ARV h J Cr-Colalkylami
' CEBL RIKOXY/(C-Co)alkyl, (C1-Co)acyloxy(Ci-
(gﬁn@ Lepgat hpony*@mom&l JePBURIOY(C -Coalkyl, (Cr-Colacylony(C
Ce)alkyl nltro cyano(C4-Ceg)alkyl, halo(C1 -Ce)alkyl, nitro(C4-Cg)alkyl, trifluoromethyl,
trifluoromethyl(C4-Cg)alkyl, (C4-Cg)acylamino, (C4-Ce)acylamino(C+-Ce)alkyl, (Cs-
Ce)alkoxy(C+-Cs)acylamino, amino(Cs-Ce)acyl, amino(C4-Ce)acyl(C4-Ce)alkyl, (Cq-
Co)alkylamino(Cs-Cs)acyl, ((C+-Ce)alkyl);amino(C1-Ce)acyl, R"R"N-CO-O-, R"R™N-
CO-(C-Co)alkyl, (Ci-Co)alkyl-S(O)n, R™R'°NS(O)m, RR™NS(O)n (Cs-Co)alkyl,
R'°S(0), R"N, R'®S(0)nR"®N(C1-Cs)alkyl wherein m is 0, 1 or 2 and R*® and R' are

each independently selected from hydrogen or (C+-Ce)alkyl; or a group of the_formula
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C6) al kyl sul fonyl am no(C r C6)al kyl, (C5-C9) heteroaryl
or (C2-C9)heterocycloal kyl; effective in treating such

w@2@endior: on. 6. A nethod of treating or prevePCT/IBR004/004034

chronic small-intestine transplant rejection in a
manmal , i ncluding a human, conprising adm nistering to
sai d mammal an anount of a c®®fmpound of the formul aor

t he pharnmaceutical ™ acceptable salt thereof; wherein
Rl is a group of the fornula RR N (CH2)y wherein vy is
0O, 1 or 2, R4 is selected fromthe group consjsting of
hydr ogen, (CrC 6)al kyl, (Cl- ©6)al kyl sul f ohgH")
(C2- 06) al kenyl, (C2-C6)al kynyl wherein thd 4l

al ken and al k N, gr oups arng@tO} onal | y
by d)%terlum ydr ox 6, triflug thyl
C4)al K CG) acyI 0 (d- CeJdal kyl @m no, ((Cr

6) al kyI) 2am no, cyano,{ petro, (C2- C6)al kenyl,
(C2-Co) al kynyl or (CrcCe lam no; or R4 is
(C3-C10) cycl oal kyl wherein the cycl oal kyl group is
optionally substituted by deuterium hydroxy, am no,
trifluoronethyl,, (CrC 6) acyl oxy, (Cr C6)acyl amino, i
(Cr CeJai kyl am no, §C1 C6) al kyl ) 2am no, cyano,
cyanopefein &) @Ikl 30 i £ | uoronet hyl (C i - C6) al kyl ,

ni L1 op, Aid FehEedhs agw,hd@;seneam,@m,yl amino; R5 is

C2- C9) het'er ocycl oal kyl wherein the heterocycl oal kyl
gr oupd isfist: 267 3ubstituted by one to five carboxy,

; rﬁﬁé{ |y -
O o B o S T kgt am o,
ani no(@ﬁ(%)"ﬁ]ﬂ@'ﬂn'?@ﬂ :aﬂrl@@ tpnylcepdH, (o

00) al lpyk oAy C80)0k BroTRebK ng wh@@n@@oai Jsrymyl

(Cr C6 Ie?ﬂylamnooamn )al kyl , %/

1- C6) & kR R(@f @Z;)@ﬂdkla W@e@c@mdgpgg}qiently selec ed from the group

% o o%@»’g&@’e@@ﬁ dr (éB b%lfdﬂ optf&h&lﬁpsutﬁﬁ@f&i( 5y @etﬁéﬁ\lrﬁ)l Ih;ydroxy,

| t
amiirfd, utnlflmqu;hym%@s))%qylm/, (@@@égﬁ%@lnﬁm(93%2)%%'3"“”0 ((Cr-
%a‘%‘ﬁ% aﬂs(%(a}noé@ @l)éﬂg()h tnfl@émn@ﬁ)yﬂbk@é)é(@l nltro nitro(C+-
I'ani Ho G &'6)acyl, am no(C 1 yl (C
Qelaﬁ%’hork(@ ;Cefacylam@mg) al kyl am no(C 1- C6) acyl ,

(R(lgélm % E%xyz %rﬂf (rmifto (@oa%htelngﬁnﬁ Iﬁé@r’?b@(?rl@loromethyl (Cs-
mmm(r@oronmmmm)yl,, (@ @éakp&}yl h@i%S((@ fraeyl, (Ci-
%%ﬁ&@rﬂ%ﬁ&lé%ga%ﬁi Ko MIBS (@ B, ety P (Cl-CUalkx@RD-NH, (Cy-
Ce)alkylamino-CO-, (Cx-Ce)alkenyl, (C»-Ce) alkynyl, (C4-Ce)alkylamino, hydroxy(Cs-
Celalkyl, (C4-Cs)alkoxy(C-Ce)alkyl, (C4-Cs)acyloxy(C-Ce)alkyl, nitro, cyano(Ci-
Ce)alkyl, halo(Cs-Cglalkyl, nitro(C4-Cg)alkyl, trifluoromethyl, trifluoromethyl(C4-
Ce)alkyl, (Ci-Cg)acylamino,  (C4-Cg)acylamino(C,-Celalkyl,  (C4-Cg)alkoxy(Cq-
Ce)acylamino, amino(C4-Cs)acyl, amino(C4-Cg)acyl(C4-Ce)alkyl, (C-Ce)alkylamino(C;-
Co)acyl, ((Ci-Ce)alkyl):amino(Cs-Ce)acyl, R®R"N-CO-0-, R"R'*N-CO-(C;-Ce)alkyl,
R'°C(O)NH, R™OC(O)NH, R™NHC(O)NH, (C;-Cg)alkyl-S(O)m, (Ci-Co)alkyl-S(O)n-
(Ci-Colalkyl, RPR™®NS(O)n, R™RNS(O)n (Ci-Colalkyl, R'S(O)n R™N,
R'®S(0).R'°N(C+-Cs)alkyl wherein m is 0, 1 or 2 and R and R™ are each
independently selected from hydrogen or (C4-Ce)alkyl;

R? and R® are each independently selected from the group consisting of

_hydrogen, deuterium, amino, halo, hydoxy, nitro, carboxy, (C2-Cs)alkenyl, (C,-

Ce)alkynyl, trifluoromethyl, -triﬂuoromethoxy,A (C-Celalkyl, (Cs-Coalkoxy, ~ (Cs-



each i ndependently sel ected from hydrogen or (CrC
6)al kyl; or a group of the formula(X), (CR 9R10), (CR

WGERD5/060971 Y), wherein a is 0, 1, 2, 3 or 4; b,PCT/IR2004004034
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and g are each independently O or 1; dis O 1, 2, or

3; Xis S(O n wherein nis 0, 1 or 2; oxygen,

carbonyl or - C(=N-cyano)-; ¥7#s S(O n whereinn is

0, 1 or 2; or carbonyl; and Z is carbonyl, C(O O, 4
C(ONR or S(O n whereinnis 0, 1 or 2; R6, R7, RS,

R9, R10 and R11 are each independently selected from
tdm@)cg(fl@alk)yl Q\mﬁélﬁ’thd@k}@f alkosgron @gza:loaikyl (gdaL(Ds&)alol&tpnally substittued

t | bsti t
R o ok Sq%9l|?psl ?{’ﬁ&%%@%a&( VRt Cé%?&g}% “Q)d‘%e)alkylthlo
((%%g@@ﬁh@ﬂ(ﬁmwcﬁﬁe?l?})ﬁrﬁig?,aI(@yca)hélamanxd (6§-@51)zheterocycloalkyl
n&(ﬂ% cyﬁlp@l}%l( €r %/‘1%‘313)3 b OBy (@n O(gsacy a%@ﬂolﬂﬁékandently (Ce-
f?{of "‘J%?"é’?%t ~C1@?3'dlk§a"gg<§?gl(0$@diaﬂ(yiaﬂ1ﬂﬂ% ?X@e@&alkyl)zammo (Ce-
%@MW'”O(O)&’B?Q? W, halCeCrpetiiagy L ICFEN Sty (Cx
@gﬂrﬁy W&%‘f c%gﬁfﬁsﬁng)%%@?ﬂmﬂf%mggcmcylﬁ(Cq%;:e)alkoxy-
yamr/rp o st roe@p 3 ?}Flg)ﬁy Qa I"or (Ce-
a%y\g/gerleg)cﬁéclh\flecr%érﬂll kr@ﬁérab}k;:ba}d(y(l ahdChjyhldiguips are optionally

I1Iro
@,bgm@ d gy]gp%(t@rtbreg)%qﬁ %61%5‘ 3k @ﬂ%ﬁ%&%@ﬁH (C-Ca)alkoxy-
ttbeHDf@memnlw do- NHLaamcamﬂtyhyl (0% o) aBapOQ-NH-(C1-Colalkyl, (Ci-
CeCacy (Cr C 6) acyl |

@y%p&%?@?(go@mmm%%xﬁ‘gﬁ%@é Q3 saraigy Solakoxy,

é%%%:/ﬁlﬁyé&& I )%h&;)(g (C%sﬁﬁ%ai/d%m(c@o@akoxy (Ce-Cro)aryl,

2
ALl eIL N OGP P BIoRTONRTIRg: ) NP Crolan(Cr
?ﬁgﬁ@% n%ﬁ”’u‘@( ©) ’\§¢ Cfegk)@hlﬁb kyI OACsyalky{)sarfino, (Cy-

I-5(0 al kyl I\I% N i

R@E)R&Blmmr@( nCé ybe()(%u kgl yhiglgp@ -Go)piighy hydroxy, (Ci-Ce)alkoxy,

%@%&9 RLANG e ) akiy ! G\PGJ)ﬁkéky&hﬂb‘én@ 1(:4:(:6)3|kamhaurbony|(c:1
d RI6 afe each |nde endent 'y sel ect

hGaelgen oCLEJRIGXAORNR- 2 afvr GUAACQRER  ovano,  (Cs

' %ﬁ@f’e?&%lgbnéwse' e%trﬁﬁofddlm-it he Q(QPGG)QRVIEWOI L0Q-MH-,  ((Ci-

rogen erium amno, dox
Cgﬁb&g(pzan(r@c@wgr ke(,ﬁ?wcm)@@@mlno -CO- Kl y(C5 CQSheteroaryIamlno CO-

NH-, (C4-Ce)alkylamino-CO-NH-(C4-Ce)alkyl, ((C4-Ce)alkyl);amino-CO-NH-(C-
Cs)alkyl, (Cs-Cyp)arylamino-CO-NH-(C4-Ce)alkyl, (Cs-Co)heteroarylamino-CO-NH-(C-
Ce)alkyl, (C4-Cq)alkylsulfonyl, (C4-Cg)alkyisulfonylamino, (Cy-
Cs)alkylsulfonylamino(C4-Ce)alkyl,  (Ce-Co)arylsulfonyl, (Ce-Cyp)arylsulfonylamino,
(Ce-C1o)arylsulfonylamino(C4-Cg)alkyl, (C4-Ce)alkylsulfonylamino, (Cq-
Ce)alkylsulfonylamino(C4-Ce)alkyl, (Cs-Ce)heteroaryl or (C2-Cg)heterocycloalkyl;
effective in treating such a condition.

6. A method of treating or preventing chronic small-intestine transplant

rejection in a mammal, including a human, comprising administering to said mammal

an amount of a compound of the formula



C6) al kynyl, trifluoronethyl, trifluoronethoxy, (G
-C6)al kyl, (Cr Co6)al koxy, (C3-C o0)cycloal kyl wherein

wo b@sabdeyt , al koxy or cycl oal kyl groups are opPCDIE04004034
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substittued by one to three groups selected from hal o,
hydr oxy, carboxy, amno (C C6)al kylthio,

(Cr Qal kyl am no, ((Cr C6)al ky88 2ami no,

(C5-C9) heteroaryl, (C2-C9)heterocycl oal kyl,

(C3-C9) cycl oal kyl or (C6-ClO)aryl; or R2 and R3 are
each i ndependently (C3- G o0)cycl oal kyl ,

( C3- C10) cycl oal koxy, (dRCedabkyl ani no,

((d-CeCal kyl *am no, (C6f Ci aryl am no,
(C1-C6)al kyl thio, ( |t hio,

(Cl-Co) al kyl sul finyl jj (C64 C R‘?Isulflnyl (G

- C6) al kyl sul fonyl, (G- | sul fonyl, (CrC 6) acyl ,
(O~ CB) al koxy- CO NH-, NGO C 8) al kyam no- CO-,

(C5-C9) het eroaryl, (C2 C9) het er ocycl oal kyl or (C6-

Gt Hehdrmeabautieaily éd&epthatea{anahefbof heemsiocycl oal kyl and

aryl ,Qups are ona |y substituted by one to three

hai o, Hor Bagin styhe kiach) al kyl - 0O Nk, (O

C6) al koxy- CO-NH, (C1-GC6)al kyl - (‘QQE&IH-(C 1- C6) aI kyl ,

(C1- C6) al koxy- CONH—(C 1- Co) al kyI (C1-

C6) al koxy-CO- NH (Cr C 6) 4koxy batgoxy carboxy(C

1- C6) al kyl , carboxy” § Wzyl oxycar bonyl (C r

Co6) al koxy, (G -QQCal koxycar ony”~d- CeJal koxy,

(C6-C10)aryl, am no, am no - C6) al kyl

(Cl C6) al koxycar bonyl ami no, (C6-G 0)Blyl (Cl-
leXﬁ/@a‘l'bro%yl am no, (Cr GB6)al kyl ami no,

((Cl é‘ 'ﬂd?ﬁ’ tgé Ec]rgyé]ﬁio%#éﬁrl\ga@ n%Fog]enOwawmw (Cr

((&C )aI am no
Cal)liapllsedirpyl, r%allyenyba(%@ewmyl v@w@mm alkyl alkenyl and aikynyl

g?lgﬁ%ﬁ%é%%%%%%g%%%Wﬁf@*ln(vﬂruommethw (Cr-

Suaikoxy( Co-Cdimytaxy elCacystalidaripb §nrna)alkamammo @yeng nitro, (Cx-
?%ZA %@@PQ@W&&%%%C@%%MH RA&(E.06;,fPeBlky! wherein the

(cgBlogiylh egrewro aisy |optidmally CoMbbtjtuted by deuterium, hydroxy, amino,
Cr . .
RN S S I e (CrPellgmine. (-
ssaliptlaarnino; @@nNHcyaDo:lGEBa)alkkiy trifluoromethyl(C4-Cg)alkyl, nitro, nitro(C-
Q@ﬁéﬁé Q%yy no-CO-NH (C r C6)al kyl ,
TIPSV (O 08) al kyl sul fonyl ani no, (Cr

CG) al 18 suddgeﬁhwmeIDQMQQIWI @Bleadik \the heterocycloalkyl groups must be

%% @@ﬁw %{8%(’8'6 (‘%@3 %hﬁ Eéétﬁéwdn‘?'ﬂmoxy (C+-Co)alkyl,

((Cl—@%a)l@b(k,meI(Co@y)laayh (@ Celjaiylamino, amlno(C1 Cs)alkyl, (C1—Cs)alkoxy—
O S DRI O 8Bkl (EE BT g
antino(@;{G,fatkyl, hydroxyed Fealiofl, (G 1%Oalmy&r@er)dkﬂn(&F@s)acyloxy(Q
C(ﬂgacfkyl nllter)ercyl/JaSno éaB%BI'k%”‘ha[o?d: )alﬁy nitro(C4-Cg)alkyl, trifluoromethyl,
trifluoromethyl(C4-Cg)alkyl, (C4-Ceq)acylamino, (C4-Cg)acylamino(Cs-Cgalkyl, (Cs-
Cs)alkoxy(C4-Cs)acylamino, amino(C4-Ce)acyl, amino(C4-Cg)acyl(C4-Ce)alkyl, (Cq-
Cs)alkylamino(C;-Cs)acyl, ((Cs-Ce)alkyl);amino(C-Cs)acyl, R*°R'®N-CO-0-, R"R"N-
CO-(C1-Cgalkyl, (C+-Co)alkyl-S(O)n, R'R'NS(O)n, R™R'™NS(O)n (Ci-Co)alkyl,
R"S(0)m RN, R"*S(0)R"*N(C1-Ce)alkyl wherein m is 0, 1 or 2 and R and R are
each independentlx §elected from hydrogen or (C,~Cg)alkyl; or a group of the formula
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in a mamal, including a human, conpri sing
adm nistering to said mammal an anount of a conpound

w@Roosher9?Dr mul aor t he pharnmaceuti cal  accept abP@r/BE004/004034

thereof; wherein RL is a group of the fornula RS R4
N(CH 2)y whereiny is O, 1 or 2; R4 is selected from
the group consisting of hydrd%en, (C -C6)alkyl, (Cr
Co6) al kyl sul fonyl, (C2-C6)al kenyl, (C2-C6)al kynyl
wherein the al kyl, al kenyl and al kynyl groups are
optionally substltuted by deuterlun] hydroxy, am no,

trifluoronethyl, (Cl- 4)al koxy, ) ac Rﬁy (CrC
6) al kyl am no ((Cl Co) al kyI)2am no cyano |tro (C2-
C6) al kenyl C(K)b | kynyl ol cRE? Jacyl a or
is(ﬁ?&go oalk €i'n thesy yIf @J{%s
option l%?R )gbst i tuted euterium dr oxy,
trifluoronethyl, (CrC gyl oxy, (CrC 6)acy|amno,
(Cr C 6)al kyl am no, ) al kyl ) 2am no, cyano,
cyano(G -Co)al kyl , tr| fluoromethyl (Ci -C6)alkyl,
nitro, nitro(Cl- CG)aIkyI or (G -CB)acylamno; R5 is
(C2- C9) het erocycl oal kyl wherein the heterocycl oal kyl I
groups nust be substituted by one to five carboxy,
cyanoWheifin®is Gdulet Py hydroxy, (G -Ce)alkyl, (O -

C6) al Boé(lé fé‘r?d geré gch@ﬁ%%iégbﬁrg 1?6) ﬂ kyl( ?}m no,

%g])glo{(lyﬁ%rh Rooc%/} (C2- 06) al kenyl (C2-C6) al kynyl,
Cr
86) Al kyI é}) W%Fé?n n?é(;‘()o( ;‘P%Czéo@é‘ﬂ 5¥ﬂbonﬁb¢L@¥%1g%%n®
C6) al Kys 5¢( hwh@renw%(@r@ 6y ambynyl emﬂ o(Cr ©86)al kyl,
t hyl (C
2' Cg?gféé;éa@l ‘%E)g fcf(ngnN &'@@Nherbm A Ig.?ﬁg%r% yl(
6) al ka a|araé>& @re wmwfamﬁdemtly spieeled cﬁfom the group
@O% %l‘t’l rpglJg?ydf%l@%plﬁé{tj\ally(s%sﬂtuted by deuterium, hydroxy,
MO, @aﬂtwrwye;ﬂa elapyl 08y atiytGe)aRyERIBN- (3-C)alkylamino, ((Ci-

%@%@2@8@ %@kﬁﬂg Gfa%q@e@ ﬁ‘l“?ﬁ %gg?lgl nitro, nitro(Cs-

Ra)siky! RISSCORAREBINGS - O6) al ky! vvherel nmis 0, 1or 2
e SRz L0, Ao o AGESRUBNIN pRFLSF Wilar S (o
Coaliyil a(tv@qormn(etbmwge)alkyl (C1-Ce)alkoxy, halo, (Ci-Ce)acyl, (Cs-
Cs)alkylamino, ((C4-Ce)alkyl), amino, amino(C;-Cg)alkyl, (C4-Cs)alkoxy-CO-NH, (Cs-
Cs)alkylamino-CO-, (C,-Cslalkenyl, (Co-Cs) alkynyl, (C4-Cg)alkylamino, hydroxy(Cs-
Ce)alkyl, (C4-Cs)alkoxy(C4-Ce)alkyl, (C4-Cs)acyloxy(C4-Ce)alkyl, nitro, cyano(C,-
Cs)alkyl, halo(C4-Cg)alkyl, nitro(C4-Ce)alkyl, trifluoromethyl, trifluoromethyl(C,-
Ce)alkyl, (C4-Cglacylamino,  (C4-Cg)acylamino(C4-Cglalkyl,  (C4-Cg)alkoxy(C,-
Ce)acylamino, amino(C4-Cs)acyl, amino(C,-Cs)acyl(C4-Ce)alkyl, (C4-Cg)alkylamino(C;-
Ce)acyl, ((C+-Co)alkyl),amino(Cy-Ce)acyl, R®R"N-CO-0-, R"™R'°N-CO-(C;-Cq)alkyl,
R™C(O)NH, R OC(O)NH, R™NHC(O)NH, (C;-Cs)alkyl-S(O)m, (C1-Co)alkyl-S(O)m-
(C1-Co)alkyl, R™RNS(O)n, R™R™NS(0), (Ci-Colalkyl, R™S(O)n R™N,
R'S(0)nR"™N(C;-Cg)alkyl wherein m is 0, 1 or 2 and R" and R™ are each
independently selected from hydrogen or (C4-Cg)alkyl;

R? and R® are each independently selected from the group consisting of

hydrogen, deuterium, amino, halo, hydoxy, nitro, carboxy, (Qg—Ca)alkeny|, (Co-

" Ce)alkynyl, trifluoromethyl, trifluoromethoxy, (Ci-Ce)alkyl, (C4-Cg)alkoxy, (Cs-
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wherein ais OL 1, 2, 3 or 4; b, c, e, f and g are
each independently O or 1; dis O 1, 2, or 3; Xis

w@GL@poenorherein n is 0, 1 or 2; oxygen, carbonpCT/mB2004/004034

C(=N-cyano)-; Yis S(O n wherein nis 0, 1 or 2; or
carbonyl; and Z is carbonyl, C(OO, CCONR or S(O n
wherein nis 0, 1 or 2; R6, 8, R8, RO, R10 and Ril
are each independently selected fromthe group

consi sting of hydrogen or (CrC 6) al kyl optionally

Goryeikitern e ok Ayl Grod e iows 2t catiomrty spistitued
Kyoord i@yth aZ@ups( §dlecked FFEInAY,| ydrg] EPbosEY aho (Cq-Co)alkylthio,

{ﬁlo igyiai alé@ﬁe)%l;yll g@ﬂﬁé}g@@(}p Bteresn TR Coneterdayctoalkyl,

¥loalky1aBe, (AT fRryl,0%e, REedHe R Ule fbéﬂl:hOWe endentl Ca-
?wororr%gt y( (ég)gry%)alkyl trifluoropeth y G

%)%P'R@’FY' ((61 Congvaqatseyy. HairSelakiantip. BégﬁrCe(@&yl)zammo (Ce-
laKMiném e, Cé)é?k&ltr@) al ('Géldm)agﬂwbno (@ﬁtf)@l&@sﬁlﬁnl (Co

P8 vl LRy 1Co AR BB o ey oy RO i P (e CeJalkory-

deCNIHle(b@d )d mg)aﬁhrbyto (@5@9@)@&[‘@9”(%étcr:g()}@té{ldéiél@a“(}@’ or (Ce-

acyl oxy , nitro ano
q:m?a@(l thierg@) mer(yptercpﬁryl deteracycHp [Qapd aryl groups” are optionally

édblsﬁthté@r%hé‘% thrbé'ﬁellé’o(@?f@ amyl, é@ircégmﬁldet H- ((é1 Co)alkoxy-
am no, am no
Q@)"H‘I*'kde‘F@a}kYEéPanT(QwrszIKme(%GF@G‘WFS{NH (Carfeirdis (Co-

%ZWI&%%-@)QKF& Ic)a"(b%% cﬁgc)c%wi@/ l@&,?% m(cgrboxy(a -Cg)alkoxy,

ROBRAtONEHC - ROBRISA (9 @Qa'rkow,aéhqay NG FalBlspy NKCs-Crolar

é?ﬁﬁ@cf( ?%O@WC?CNH (c( )é@@b&%@ﬁ%om (&6-Croyaryl(C:-
Csti@\sams*pmqumm CB ) (& @y]alkylawszq n«QirQNalkyl)zammo (G-
%&@l%ﬁ%@g%?&lk@kﬁi “dgam%‘é inB d“ctez i, iagt%xy? &59C,)alkoxy,

eac epen ent ect e

WQQWgeﬁar@pXX(@'QeEﬂ%{l G- GeBlpaicabomh.c. Eacalkonycarbonyi(Cy
GRS T LD ARDEECONAL oM (DR CORMYRCONML S e, (Cs

rogen, er| am no ydoxy, nitro

@ss\hei@rﬂyyclqadiwl C6) aameO Nic2 - ces(f:m@@aﬂwlammO-CO “NH-, (G-

ORIy CLEUR OB, ScRShiqyprinoCo.

Ml ox Y(CotCejaiviasain@ @ O-ditbith Laalkyl.opt ((Eadls)ajkybansind1QQriH-(C-

%%?l@}gigde‘%ﬁxﬁh@ﬁ?@é&%Fﬁ%ﬁ‘;@%&ﬂf [ M t8roaRYSHhiRE X 0-NH-(C; -

Co)alkyl, (C4-Cs)alkylsulfonyl, (C4-Cs)alkylsuifonylamino, (Cy-
Ce)alkylsulfonylamino(C4-Ce)alkyl, (Ce-Cqo)arylsulfonyl, (Ce-Cyo)arylsulfonylamino,
(Cs-Cyo)arylsulfonylamino(C4-Ce)alkyl, (C4-Ce)alkylsulfonylamino, (Cy-

Ce)alkylsulfonylamino(C4-Cg)alkyl, (Cs-Co)heteroaryl or (C,-Cg)heterocycloalkyl;
effective in treating such a condition.
7. A method of treating or preventing chronic uterus transplant rejection
in a mammal, including a human, comprising administering to said mammal an

amount of a compound of the formula



(G -cCo6)al kyl am no, ((C 1-C6)al kyl) 2am no,
(C5-C9) heteroaryl, (C2-C9)heterocycl oal kyl,

w@ aBsapeycl oal kyl or (C6-Cl0)aryl; or R2 and R3I/EB2004/004034
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© 06)al kyl, (CrcCeJal kyl

each i ndependently (C3- Cl10)cycloal kyl, (C3-C

0) cycl oal koxy, (d-CeJal kyl am no, ((CrCeCal kyl *am no,
(C6- Cl0)arylam no, (Cl-C6)al-B¥4thio,
(C6-Cl0)arylthio, (C C6)al kyl sul finyl, (C6-
Cl0)aryl sulfinyl, (Cr C6)alkyl sul fonyl,

(C6- C10) aryl sul fonyl (Cr C6)acyl, (Cr C6)al koxy-
CONH, (O Oo)al kyam nR'CO 52( C5- C9) het eroaryl ,
(‘C2- C9) het er ocycl oal kyl - Cl0)aryl wherein the
het eroaryl, heterocy nd aryl groups are
optionally substitute by pgihr ee lhalo, (Cr

(Cr 'C6) al koxy- CO NH,

(C1- CB) al kyl - CO-NH-( C 1N06)a

(C1- C6) al koxy-CO-NH(C 1-C6) a kyI (C1-

C61) B pEMyndceu iy Qéce@élfé KA fadf; bhereincar boxy(C 1

Co) al k% s A0 box ygg% al koxy, benzyl oxycarbonyl (CrC
6) al koRy™ q EPERERINR X bonyKCr C al koxy,

(C6-C10)aryl, am no, am no(C r C6) gskyl ,

(Cr CeCal koxycar bonyl am no, Cl Iyl (C 1-
C6) al koxycar bonyl am no, R am no,

((CrCeCal kyl “am no, (Cl- yno(C 1- Co6) al kyl,
((C1-C6)al kyl) 2am no(C 1 al kyI hydr oxy, (Cr

C6) al koxy, carboxy, car box% [ CG) al kyl ,

(G pCral koxycar bonyl, (CrC ~l koxycar bonyKCr Co6) al kyl ,
(\ehereis) s ooker 80- NH-,  (Cr C Jal kyl - CO-NH, cyano, (C5-
C?:)rggglgr g%gﬂrehel%gkﬁ%m A B%&Jﬁéﬂé&% g, % wdrogen (C+-Co)alkyl, (Cy-
ﬁdﬁlhﬂswwH(CQ-@@lk@)d a(,qu(abﬁlkmy ein the alkyl, alkenyl and alkynyl
(@ C&?M@G&@%ﬂﬁi fé%lﬂ%@f@\ﬁb?tﬁrwm hydroxy, amino, trifluoromethyl, (C;-

(?@I@%‘KQVQ@QWIW @}(&Hﬁlkylam@om((]@me alkyl),;amino, cyano, nitro, (C,-
% %@&%Fﬁ%‘r@ﬁ%m@%gﬁﬁf@%% é?% Gpo)oycloalkyl wherein the

(QYELO%)/BI WQUISU Isf @analtyawbet}tateldylmmlde@tqriumﬂ nohydf&y; amino,

{Sasﬁhwlél;sl 1?%&%%&) ar QE?) am'éér??ngc ~Ce)alkylamino,  ((C+-
IBRBing) &ﬂmmmn%)aﬂ(ym)fmommethﬂ@1-Ce)alkyl nitro, nitro(C4-
Cl- ©6)al kyl sul f | CC
6‘54’:51 @9%}[ ?g)@ieﬁér oar§/l or ()Cgl Cg)ﬁgt e?ggygpogl()(kyl
ef f ectRVis (Gr-Co)leerionyclsalighh vmeu:ejncthelrwhero&cldalkyblgmm)sorhust be
td paki Pfé% Woﬁ’é &Y A E%}gm?yﬂcq%}&& én%bg ﬁﬁgﬁr%mpw?@ {Gr-Colalky,

rejec i N a manm

dﬂhﬁﬁa)aﬁtoav,l hedp, (G- §a)adylnmmd)alﬂﬂammumhlm(C@Cé)@lmdD@mGCa)aIKOXY-
LolNig, [CLEMRRIMRoOo-, (Co-Coalkenyl, (C-Co) alkynyl, (Cr-Ce)alkylamino,
amino(C4-Ce)alkyl, hydroxy(Ci-Ce)alkyl, (C1-Ce)alkoxy(C1-Ce)alkyl, (C4-Cs)acyloxy(Ci-
Ce)alkyl, nitro, cyano(C4-Ce)alkyl, halo(C4-Ce)alkyl, nitro(C-Ce)alkyl, trifluoromethyi,
trifluoromethyl(C+-Ce)alkyl, (Cs-Ce)acylamino, (Cs-Ce)acylamino(C-Ce)alkyl, (Ci-
Ce)alkoxy(C+-Ce)acylamino, amino(C,-Cs)acyl, amino(C4-Cs)acyl(Cs-Ce)alkyl, (Cs-
Ce)alkylamino(Cs-Cg)acyl, ((Cs-Ce)alkyl),amino(Cs-Cglacyl, R°R'°N-CO-0-, R™R"N-
CO-(Cr-Celalkyl, (Ci-Colalkyl-S(O)m, R™R'°NS(O)n, R™R'NS(O)n (Ci-Co)alkyl,
R™®S(0O)m R™N, R"S(0)nR"°N(C;-Cs)alkyl wherein m is 0, 1 or 2 and R and R'® are
each indgpend_ently selected from hydrogen or (C4-Cg)alkyl; or a group of the formula



N or the pharnmaceutically acceptable salt thereof;
wherein RL is a group of the formula RN (CH2)y

wob@sese?7y is 0, 1 or 2; R4 is selected from tPEr/iB20um04034
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consi sting of hydrogen, (C -C6)alkyl, (Cil-

C6) al kyl sul fonyl , (C2-C6)al kenyl, (C2-C6)al kynyl
wherein the al kyl, al kenyl ane2al kynyl groups are
optionally substituted by deuterium hydroxy, am no,
trifluoronethyl, (Cl- C4)al koxy, (CrC 6)acyloxy, (CrC
6) al kyl am no, ((CrC 6)al kyl)2am no, cyano, nitro (C2-

C6) al kenyl, (C2-C6)al kynyl or (CrC 6)acyl am or

is (C3-Ci O)cycloalkyl wherein the cycloalk I g oup |s

optionally substi Ed by deut@rég hydr ox Na no
(Cr

tri fl}a%orret
(CrC 6) I((KR‘TRfy/n no ((C1- al kyl )2amczb¢ cyano
cyano(CrC 6)a| trifluaramet hyl (CrC 6)al kyl, nltro,

nitro(C OB)aIkyI or (& C cylamno R5 is

(C2- C9) het er ocycl oal kyl vvher ein the heterocycl oal kyl
groups nust be substituted by one to five carboxy,
cyano, amino, deuterium hydroxy, (CrC 6)alkyl, (Cr M
C6) al koxy, halo, (CrC 6)acyl, (CrC 6)alkylam no,

am no( Bihered) ali%{) 1, 2 Bor @6) al koxy- CO-NH, (CrC

6) al k C6 I k |
()C?C Bé;bgf,“k a%}ﬁ aré gctﬁﬁ%}%&%ﬁgﬂgﬁ hyzllrgxy{rgc

6) al kyH,is @d(Z @)él koxy(CrCe)al kyl, (Cr 06) acyl oxy(Cr
Co6) al k |

i o Bis S0 ki AR 6 B MBS E Ny
trifludrio HEOhyheiTnay 6l kot 2; c(r@afboﬁylaalydl amno, (OC

o) acyl 2 LA00hE @@%ﬁé‘%w SR BB b
6) al kyR’, IRCR reo¢ €ach Gdepghdenfly Gelected from the group

U VIR Lo S ) IR, o,

Rammawtqgmmemyl By dlsadyloxRL BS(Q)acy dmind, (C1-C6)alkylam|no ((Cs-

o5 % LA A P BB o, vt

hGelalisglear (Gr-Cg)ac@ajrat kyl ; or a group of the fornul a(X)
1 (CRgﬁﬂin%’ca(‘t%iy,e’ ngno 'glm%oero%o deuterlurg hydro%y, tr:'?fluorron:rethyl (Cy-
Celalkyl,  triflucromethyl(C-Ce)alkyl, (C;-Ce)alkoxy, halo, (Ci-Co)acyl, (C;-
Ce)alkylamino, ((C4-Cg)alkyl), amino, amino(C-Cs)alkyl, (C4-Cg)alkoxy-CO-NH, (C;-
Ce)alkylamino-CO-, (Cx-Cg)alkenyl, (C»-Cs) alkynyl, (C4-Ce)alkylamino, hydroxy(C;-
Ce)alkyl, (Ci-Cs)alkoxy(Cs-Ce)alkyl, (Ci-Ce)acyloxy(C1-Ce)alkyl, nitro, cyano(C;-
Ce)alkyl, halo(Cs-Cg)alkyl, nitro(C;-Cg)alkyl, trifluoromethyl, trifluoromethyl(C;-
Celalkyl,  (C-Ce)acylamino,  (C4-Ce)acylamino(C;-Cg)alkyl, (C4-Ce)alkoxy(C;-
Cs)acylamino, amino(C1-C6)acyI, amino(C4-Cg)acyl(C+-Ce)alkyl, (C4-Cs)alkylamino(C;-
Ce)acyl, ((Cs-Ce)alkyl);amino(Cs-Ce)acyl, R™R™®N-CO-0-, R™R"N-CO-(C,-Cq)alkyl,
R'®C(O)NH, R™OC(O)NH, R™NHC(O)NH, (C-Co)alkyl-S(O)m, (C4-Co)alkyl-S(O) -
(Ci-Co)alkyl, RR™NS(O)n, R™R™NS(O)n (Ci-Colalkyl, R¥S(0), R™N,
R™S(0)mR"N(C1-Cq)alkyl wherein m is 0, 1 or 2 and R™ and R™ are each
independently selected from hydrogen or (C-Cg)alky!;

R? and R’ are each independently selected from the group consisting of
hydrogep, deuterium, amino, halo,Ahy_dqu, nitro, carboxy, (C,-Cgalkenyl, (C.-
Colalkynyl, trifiuoromethyl, trifluoromethoxy, (Cy-Ce)alkyl, (Cr-Ce)alkoxy, (Co-



1 b, c, e, f and g are each independently O or 1; dis
O 1, 2, or3; Xis S(On wherein nis 0, 1 or 2;

w@zopgeend7rar bonyl or - C(=N-cyano)-; Y is S(O PCTAB0&1/004034
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nis 0, 1 or 2; or carbonyl; and Z is carbonyl,

C(OO, C(ONR or S(On whereinnis 0, 1 or 2; R6,
R7, R8, R9, R10 and Rl1l are &8sh i ndependently

sel ected fromthe group consisting of hydrogen or (d-C
6) al kyl optionally substituted by deuterium hydroxy,
amno, trifluoronethyl, (CrC 6)acyloxy, (CC

62 Areytiadky theféﬁﬁ ﬁése)laylkak@mt d‘n@%/cl(mlm grapsadré phlicreaty a@stuttued
o o R 3 MM AT B St (crCototio
dQ@@@éwammo RLE2- Gs%lm)fgé.?ﬁmy, (Cyﬁ@beteamryio (C)@ﬁe),heterocycloalkyl
euteriu ro tri uor t

ARG g1 (CiC ol 51 (R () S Hgepengegty (Ce
@oﬁwba@lckcs@mwdélmnyn0(c1(de;a1@laﬁmab ky(G-2Cgalkylpamino, (Ce-

Cr | Kk C6J
By HgTES %31@0&% 9 Zdégﬁg)ﬁr%'ez (R goplipiing. e
(OE@%@I (L‘l;‘)’alk)héwfbﬁwy @@)a?ﬂi'lﬁyﬁonyl (C4-Ce)acyl, (C1-Ce)alkoxy-

O ool &#SA O Geraraera ol caneRld it or Cs

C@ ?%rgy{/vheﬁefri ftﬁéJQfe%FBéﬂyb{'hetérbb)fdldau{ybrmﬁhwy( @roups are optionally

st oy G o B (FRADLEE, (© ontoy
agb'w qd ) A0 efalkoxPRAINHGC-Calkyl, (Ci-
~al kyl ami no’\ acy ((C

| Cophawy£O- 'F@f(ﬁi ncarmfa%%w@r%%g@ﬁ) GHgp(C-Coatkony,

g‘?%@(?&ls( 0) @(’%% a| kmmarlﬁﬁgl &-\?g)lalkoxy (Ce-Cro)aryl,

RABRDG NS( €0 ﬁfr (0)|(1 %@}@P@ﬂnylam@y 0 (Ge-Cro)aryl(Cs-
g)%gjcéﬁg)% ERAN(C @) é‘iWIarﬁihSr ei n(ow@)aﬁkyl);ammoz (Cy-

6 are each i ndependent | e] ect ed 8mC Ik
h@e{)ﬁﬂiglemlrm(C( Ce)alish, al(kyCe) alhzl)zaﬁwqf@ gy @iglag}ydroxy o)alkoxy,
deny: L f c bonyl(C+-

' B%B %Qn 65(()@@; Q(Sélﬁ)gm (@FCQQIRO)@TCQ#H@WIOH%C$ l;)@[koﬁfcar onyl(

tr
c@e)btkw (@G@)a&qopsmﬁaﬂ NHe.co- @8y wyo NH-, " %" cyano, (Cs-
tb‘ hE{é%&Uf?%fg\y’l' ”érﬁuh&}@@mﬁ- hoxy (c{ @é)a@?l)aﬁhd@tto NIgr,C  ((Ci-

cl oal wher el n the

aﬂ&)@ikyl mmlw&%lﬁkyl CgTQ:o)B@Yam@O@@ Nohal { a%»)l%‘é%f?@w@ano CO-
bypne R&a n?%ﬁ’x?lﬁgr%égé ﬁﬁ'(éng)Qlkw om (i@ QQaRWLéﬁ%b—CO NH-(C;-

car boxy,
Ce)alkyl, (Cs-Co)arylamino- CO NH (C1 Ce)alkyl (Cs-Co)heteroarylamino-CO-NH-(C;-

Ce)alkyl, (C4-Ce)alkylsulfonyl, (C4-Ce)alkylsulfonylamino, (Cy-
Ce)alkylsulfonylamino(C1-'Ce)alkyl, (Ce-Cro)arylsulfonyl,  (Ce-Cro)arylsulfonylamino,
(Ce-C1o)arylsulfonylamino(C+-Cg)alkyl, (C4-Ce)alkylsulfonylamino, (Cy-

Ce)alkylsulfonylamino(C4-Cs)alkyl, (Cs-Co)heteroaryl or (C,-Co)heterocycloalkyl;
effective in treating such a condition.
8. A method of treating or preventing chronic joints transplant rejection in
a mammal, including a human, comprising administering to said mammal an amount

of a compound of the formula



(G -C6)al kyl am no, ((C1-C6)al kyl)2am no,
(C5-Cg) heteroaryl, (C2-C9)heterocycl oal kyl,

w@ aBsapeycl oal kyl or (C6-Cl0)aryl; or R2 and R3I/EB2004/004034
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each i ndependently (C3- C10)cycl oal kyl,

(C3-C10) cycl oal koxy, (O C 6)al kyl am no,

((C1-C6)al kyl ) 2ami no, (C6- CPM aryl amino, (Cr

Co)al kylthio, (C6-Cl0)arylthio, (Cr C6)al kyl sul finyl,
(C6- Ci10)arylsulfinyl, (Cr C6)alkylsul fonyl,

(C6-C10) aryl sul fonyl, (C C6)acyl, (C Co6)al koxy-

CO NH, (CrQQal kyam no-Ro-, H25- C9) het eroaryl ,

(C2- C9) het er ocycl oal kyl|{ or - G Oaryl wherein the
het eroaryl, heterocy and aryl Proups are
optionally substitut by oné R? hr ee' hal o, (Cr
C6) al kyl, (Cr CG)aijP\ , (Cr Co6)al koxy- CO NH,
(C1-C6)al kyl - CO- NH (C 1¥C6) a kyl ,
(C1- C6) al koxy-CO NH (C 1-C6) al kyl, (C1-

Gb el fharyaEOtibiily(aCceptablelsath tyerecfawbergin, car boxy(C r

Co) al (0D AV I koxy, benzyl oxycarbonyl (C r

Co) al kiﬁydxi/a g%ra?-%eafoﬁgéycar bonyl (C 1- C6) al koxy,

(C6-Cl10)aryl, amino, amno(CrC 6):1:?;(yl (Cr

C6) al koxycar bonyl am no, (Ce Crar yK

Ce) al koxycar bonyl am no, p{ ylam no, ((CrC

6) al kyl ) 2am no, (C1- OG)a\kM am n ? i -0C6)al kyl,

((C1-Co)al kyl ) 2am no(C 1-C6)al kyl, hydroxy, (Cr

Co6) al koxy, carboxy, carbox 1- CG) al kyl ,

Cl- C6) al koxycarbonyl, (CrC 6)al koxycar bonyl (Cr

éEf”?(g//l'S 0,126 Jal kOXy- CO- NH-, (Cr 06) al kyl - CO- NH-,

Cyano R*(i85selddod qtori qnyvdr@éﬁ Kiﬁhsnsta’@ E)f) +gErdyen, (C;-Co)alkyl, (Ci-

IK%L% @?Cg&k%b)(g? 95)%%/ % hg alkyl, alkenyl and alkynyl

é r@%bﬁér%?)éh@éﬂtﬁl@d%tenum hydroxy, amino, trifluoromethyl, (C4-

Jal k Iam no- CO- NHMd- CeJal k
koYl ﬁs)a&qu)g, @g(}qﬁqﬂ@ar@g?,a (Qype)alkyl)zammo cyano, nitro, (Co-

(%a‘lk@’r\\; (d}@é}blﬂ%)ﬂ:@r MEC C% chY'or R4 IS iCa C1o)czlcloalkyl wherein the

@y@pﬂwsgrcﬁtrmg% Ogénppa?lm)sawwt% P)’)nﬁ'ﬁ‘étﬁf'% ( dydrogy, amino,
Qﬁfldévdns&hyuonydcafeeﬁ'ébyr&w a'( Jgg a(:@ém%O) gL @galalkylawmo ((C+-

)aryl sul f onyl am ¥ sulfon){ (C

Pe@@syahwno PEne ex)acm%@q)@ ﬂnVlﬂH‘Fﬁoﬁ@ hyl(€1-Ce)alkyl, it nitro(Cs-
a?{égg,lg.]lé WIM@O(C i -06)al kyl, (C5-C9)heteroaryl
rocycloal kyl; effective in treating such

a con(ﬁ tIEd@z-%)heﬂerﬁﬁqlﬂ?ék%fwhﬁ%%ﬁh%@e’iﬁrocrypl@@@bﬂt QWg'g‘pS must be
SIER G019 AR08 0 ASIARNLD BT
o B o)y Sormlc o ool ] O-Colalkony-
CO-NH, (C,-Cs)alkylamino-CO-, (C,-Ce)alkenyl, (Cx-Cs) alkynyl, (C4-Ce)alkylamino,
amino(C4-Cg)altkyl, hydroxy(C;-Ce)alkyl, (C4-Ce)alkoxy(C4-Ce)alkyl, (C4-Cs)acyloxy(Cy-
Ce)alkyl, nitro, cyano(C4-Ce)alkyl, halo(C4-Cg)alkyl, nitro(C4-Cg)alkyl, trifluoromethyl,
trifluoromethyl(C-Cg)alkyl, (C4-Cg)acylamino, (C4-Cg)acylamino(C4-Ce)alkyl, (Cs-
Cs)alkoxy(C4-Ce)acylamino, amino(Cs-Cs)acyl, amino(C4-Ce)acyl(C+-Ce)alkyl, (Cs-
Co)alkylamino(C-Ce)acyl, ((C+-Ce)alkyl),amino(Ci-Ce)acyl, RR"N-C0-0-, R"R"*N-
CO-(C1-Co)alkyl, (Ci-Co)alkyl-S(O)n, R™R'NS(O)n, R™R™NS(O)n (Ci-Ce)alkyl,
R™®S(0)m R™N, R™®S(0)nR"®N(C1-Ce)alkyl wherein m is 0, 1 or 2 and R™ and R'® are
each independently selected from hydrogen or (C4-Cg)alkyl; or a group of the formula



RJ or the pharmaceutical® acceptable salt thereof;
wherein RL is a group of the fornmula R5- RV WN (CH2)y

wob@se6097y is 0, 1 or 2; R4 is selected from t PET/TB2004004034
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consi sting of hydrogen, (Cr C6)al kyl, (Cil-

C6) al kyl sul fonyl , (C2-C6)al kenyl, (C2-C6)al kynyl
wherein the al kyl, al kenyl an®5al kynyl groups are
optionally substituted by deuterium hydroxy, am no,
trifluoronmethyl, (Cl- C4)al koxy, (CrC 6)acyloxy, (G
- C6) al kyl am no, ((CrC 6)al kyl) 2am no, cyano, nitro,

(C2- C6)al kenyl, (C2-C6)alkynyl or (C C6)acylgaNi no; or
R4 is (C3-Cl0)cycloal kyl wherein the cyclogl Kyl} group

is optionally subsiX)futed by deubgrnium hydr : R'
am no trlflu met hy I\ _(/Cr )acyl v (7

CB) acy P at@RI&’), (Cr Cedal kyf ¥m no, ((C 1-%)al kyl) @
2am no, cyano, cyano(Cr al kyl ,

trifluoromet hyKCrCeJdal kyN> aitro, nitro(C r C6)al kyl

or (Cl-C6)acylamno; R5 is (C2-C9)heterocycloal kyl
wherei n the heterocycl oal kyl groups nust be
substituted by one to five carboxy, cyano, am no, I
deuterlun1 hydr oxy éCl Ce6Jal Ryl, (Cr ©6)al koxy, halo,
(Cr OB @Wna(sc,@r 1c€) PK91 ani no, ani no(C r O6)al kyl,

Cl- Ce
ECZ 06)9;(% kenyl &Q@“@bc@%ﬁﬁeﬁ%ﬁw @@r 06) al kyI am no,
ami no( 850,36 2aPkSil , hydr oxy(C r 06) al kyl ,

(5 CodRlkton Grion d o, {61 & NGB AREDT o -ERAI-

1- 06|) EV:@/{S Ok wherem)n t’h9n2 or cabpoyt aet hyl (C r

6

6) 2a|aky|2 d%fé%m@g@%omw SRR E S o

6) acyl R R &@mdd? K@ereceaeh kryllaper(demtly selected from the group

%ﬁor%slg)éé/ %%%é%rgﬁfg%c%)alkﬂ%g&% Fé’@tea%&?{&”um hydroxy,

(W@Obiﬁﬂlmmm (C4-CoREIIRNG NG Ws)acylaniid RIGNS() &kylamino, ((Ci-
(@)Qlkgz?lﬁvﬁ\ﬁ cg%?&%dgr%lgmlyl gﬁrg%o% %%lgylapiéro, nitro(C1-

eﬁdﬁ'kylmﬁé@eﬁdém@mmgel ected from hydrogen or (G
- C6) al kylig CQFbOQy,g&%HB, gf"n r{ob%xg,oﬁgﬁfémy%%&y, trgffaFo&rsoF\r:Zethyl, (Ct-
Celalkyl, trifluoromethyl(Cs-Cg)alkyl, (C;-Cg)alkoxy, halo, (Cy-Co)acyl, (Cy-
Ce)alkylamino, ((C-Ce)alkyl), amino, amino(Cs-Ce)alkyl, (C;-Cg)alkoxy-CO-NH, (Cq-
Ce)alkylamino-CO-, (C,-Cg)alkenyl, (CCs) alkynyl, (C-Cg)alkylamino, hydroxy(C;-
Celalkyl, (C4-Ce)alkoxy(Ci-Ce)alkyl, (Ci-Cs)acyloxy(Cq-Cs)alkyl, nitro, cyano(C;-
Celalkyl, halo(C-Ce)alkyl, nitro(Cs-Ce)alkyl, trifluoromethyl, trifluoromethyl(C;-
Celalkyl,  (C4-Cs)acylamino,  (C4-Cs)acylamino(C,-Cg)alkyl, (C4-Ceg)alkoxy(Cy-
Ce)acylamino, amino(C,-Cg)acyl, amino(C4-Cg)acyl(C4-Ce)alkyl, (C1-Ce)alkylamino(C;-
Colacyl, ((Ci-Ce)alkyl)amino(Cy-C)acyl, RR™N-CO-0-, R™R"N-CO-(C;-Cq)alkyl,
R'*C(O)NH, R™®OC(O)NH, R'NHC(O)NH, (C-Co)alkyl-S(O)n, (C:-Co)alkyl-S(O)-
(Ci-Ce)alkyl, R¥R™NS(O)n, R™R™NS(O), (Ci-Coalkyl, R™S(0), R™N,
R™S(0)mR"N(C;-Cs)alkyl wherein m is 0, 1 or 2 and R and R™ are each
independently selected from hydrogen or (C;-Cg)alkyl;

R? and R® are each independently selected from the group consisting of
hydrogen, deuterium, amino, halo, hydoxy, nitro, carboxy, (Cx-Cs)alkenyl, (C,-
Ce)alkynyl, tnﬂuoromethyl trlﬂuoromethoxy, (C1 Ce)alkyl (C1-Ce)alkoxy, (Cs-



" wherein ais O, 1, 2, 3 or 4, b, ¢, e, f and g are
each independently O or 1; dis O 1, 2, or 3; Xis

W®EL@rneoaerein n is 0, 1 or 2; oxygen, carbonyPCDIB2004/004034
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C(=N-cyano)-; Y is S(On whereinnis 0, 1 or 2; or
carbonyl; and Z is carbonyl, C(OO, CCONR or S(On
wherein nis 0, 1 or 2; R6, RBS-R8, R9, RI10 and R11
are each independently selected fromthe group
consi sting of hydrogen or (Ci-C6)alkyl optionally
substltut ed by deuterium hydroxy, am no,

Endevsisadirbwhgrein theakyb pikoyy oxsycloatkyCeroaps amnaptionally substittued

cParBt L oo PR B gfillo (o-comotmio

n Grg)allylamiocr (( ?dalkylbzammoc QCs-Cashetarpbryhyi (2:Colticteriosycloalkyl,

SRSy LR, S0 N I pnts (o

CB)adyelpalkyl, Cf@-G)oinyRloalitoxyhal@r-Coa@kyl@sinac y((C1-Coalkyl).amino, (Ce-

C@@%rﬁ%bﬁ{ﬂ no, éC§ @f%yﬁﬂlgl ké@@aﬁ(@@ am(&o%alkylsulfmyl (Ce-
CG)oéﬁrklyulanyln(Q@)alkﬂ@ﬂfoﬁﬁl) éC&6ﬁby¢ry||S(llﬁfhyD&)3wﬂe}eﬁwy (C1-Ce)alkoxy-
Ay A P IELE AL o o o o
nCtodaryl wiraret @ﬁj@érbyﬂyl iheterotyRidaliys ) arldk aryl  grotipso @ optionally
%b”# ﬁ)(%d b% éi O Q%X,'ngcr@@kﬁo@g@ lgh](c%(r%l (C-Co)alkoxy-
1COBYBL k{d Qeomnyémurk(mﬁe@nkyi CoCTCONRHOKCalY, (Cr
BB EBEC I S B gt oo copton
ZWﬁZ:yll?klyltatb@g')(ﬁgﬂe)alﬁaiﬁRﬂﬁwl@ﬁdgﬁ\l@@mml(ﬁyf (Ce-Cro)aryl,
%gﬁ%% 1%%&\(%1‘)36'\@3" g 6’%‘2‘8}3’%{ %&‘S ’l?}a| k§P6'010 aryl(Ci-
F@@Rkﬁxgl@e?mylaWGm@);CG)alkw&mﬁﬁ) al kyoh-CoRRlsBtdahino, (Cs-

kM IRCRERR Tach A bpaiiicry=Bu dvblas Tnfoaton,

hgatbmg/en aarbdxiC.-Cdmliiall ky (C-CalkanyciiBonyle €@CO;) alkoxycarbonyl(C1

GlBgon. detCePER-COMMG. hals CoRIBEERRHL o ovamo, (s
c@g)betm;qcy(;l@lkﬂﬁ) al laerﬂr)d CO(IQB C6) @lhl@é)alkylammo-CO NH-, ((Cs-
G T AR TR o e et A h——
alNKgxy m1-cc6ya1kmhmwccgmuas1 e)akapt i y@aldyalRshinbl CBINH-(C,-
Ce)alkyl, (Ce-Cyo)arylamino-CO-NH-(C4-Cs)alkyl, (Cs-Co)heteroarylamino-CO-NH-(C;-
Cs)alkyl, (C4-Ce)alkylsulfonyl, (C4-Ce)alkylsulfonylamino, (Cy-
Ce)alkylsulfonylamino(Cs-Cg)alkyl, (Ce-Cio)arylsulfonyl, (Cs-Cqo)arylsulfonylamino,
(Cs-Cio)arylsulfonylamino(C4-Ce)alkyl, (C4-Cs)alkylsulfonylamino, (Cy-
Ce)alkylsulfonylamino(C;-Cs)alkyl, (Cs-Cs)heteroaryl or (C,-Co)heterocycloalkyl;

effective in treating such a condition.
9. A method of treating or preventing chronic bone marrow transplant
rejection in a mammal, including a human, comprising administering to said mammal
an amount of a compound of the formula



by one to three groups selected from hal o, hydroxy,
carboxy, amno (G -C6)al kylthio, (G -0C6)alkylam no,

W@ ¢@05060@8) al kyl ) 2am no, (C5-C9)heteroaryl, PCT/IB2004/004034
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(C2- C9) het erocycl oal kyl, (C3-C9)cycl oal kyl or (C6-C
O)aryl; or R2 and R3 are each independently (C3-

C10) cycl oal kyl , (C3-C10)cycl odi7koxy, (C

-C6) al kylam no, ((Ci -C6)al kyl) 2am no, (C6-
Cl0)arylam no, (Ci-CeJdalkylthio, (C6-C 0O)arylthio,
(Cr C6)al kylsulfinyl, (C6- ClO)arylsulfinyl, (CC

6) al kyl sul fonyl, (C6-ClLOgtrylsul fonyl, (Cl-C6)BCyl,
(Cl- C6Jal kOXy- CO NH, CeJal kyam no- CO-,

(C5-C9) heteroaryl, (C2r rocycl oal kyl or (C6-
Cl0) aryl wherein the pet er otycl oal kyl and
aryl groups are optio tituted by one to three
hal o, (O C6)al kyl, (Cr N%6)alikyl-CO NH, (Cr

C6) al koxy- CO-NH, (C C faQal Kyl - CO- NH-t Cr CeCal kyl, (Cr
Co) &ié@vaymé‘&dwal(y%dceﬂ@b@s‘é}f |theré§1wh§@rﬁ| koxy- CO- NH- (C
1- C6) a g car %6‘{ car boxy(CrC 6) al kyl , carboxy(C i
- CB) aI 96%’2@5 PEmHBony KCr C Jal koxy, (CrC

6) al koxycar bonyl (Cr C 6) al koxy, (C6-Ls O)aryl, am no,
am no(C 1-C6)al kyl, (G -C6)al kox rbonyl ani no,
(Ce-CraryKCr C6) al koxycaphonyl

- C6) al kyl am no, ((CrCeOaaﬁk nmgg)s( Cl-

Co) al kylam no(C r C6)al kyl, ((Ci -C6)alkyl) 2am no(C
1- Co6) al kyl, hydroxy, (Ci- C6 OXy, carboxy, carboxy(C
r C6)al kyl, (Cr C6)al koxycarbonyl, (CC

6 VapielXy 15:0.H0on3; (O CB) al kyl, (Cr CB)al koxy- CO- NH-,

(& noo?ha'#éyédefé?%é}'@ a‘ip{é‘@g%.pggé%&ﬁ]ﬁ@ ‘(%E/%f‘é%' Oféf %)?l’(yl (Cr

ZQBbﬁHWlSEU@ﬂW(Cz-@EE"@mD é@zyﬁaalkmﬁl @Befdih the alkyl, alkenyl and alkynyl
(@% g)ahfbe{ i l% W@%ut&wgr W?rom( (aelln%éygtilq{?mjathyl (Cs-

2§wptkgx3c®CN|qexa@ylmxy @6)-8% Jaiklylamino, ((C1 Ce)alkyl)gamlno cyano, nitro, (C,-

E % %g)%,g{ 2 OZ%r !(}f?\gﬁ‘?r] gﬂ'@%ﬁﬁ %@ ? s (lcﬁﬁm)cycloalkyl wherein the
(el kgtosipl fisngptionaly €ifjstiluked shy f deutbrurh,no, hydedxy, amino,
PRI o1 LG © AR © 0 Costamio, (.
( G2k ipanind, syaiha roybaoiOns2lkyl, @6)urdmbthy C-Cs)alkyl, nitro, nltro(C1-
Cé%%%‘}‘@'\%?f&%}éy@g‘l’ﬁet eEoC;ryloazjfl kyl sul f onyl am no(C
(cz CoRhes é@ﬁ@g/)bé’maidyylbalkﬁf\mmrémvmeI Istéioepdibdlty| Pihbsamust be
gﬁ c%lnb)ﬁ‘ég% 6A‘|);| lcg oxy? fe?fgb&?%hlrrlxgnggutﬁﬁeveﬁyérogy, (C1-Ce)alkyl,
. (|¢a+Q¢;¢BIkcg(yahddu,n(ma CeWD(G)ﬁCd’)@kyﬂdﬂﬂﬂrml, ainiio(0PChaIk§IR{Eh-Co)alkoxy-
MA@, - EFBMMamino-co-, (Cx-Co)alkenyl, (C-Ce) alkynyl, (G- -Cs)alkylamino,
amino(C4-Cs)alkyl, hydroxy(C+-Cs)alkyl, (C4-Cg)alkoxy(C;-Ce)alkyl, (C4-Cs)acyloxy(Cs-
Ce)alkyl, nitro, cyano(C4-Cg)alkyl, halo(Cs-Ce)alkyl, nitro(C4-Cg)alkyl, trifluoromethyl,
trifluoromethyl(C,-Ce)alkyl, (C4-Cs)acylamino, (C1-Ce)acylamino(Cy-Ce)alkyl, (C4-
Ce)alkoxy(C+-Cs)acylamino, amino(C,-Cs)acyl, amino(C4-Cg)acyl(C4-Ce)alkyl, (Cy-
Ce)alkylamino(C;-Cs)acyl, ((Cs-Cs)alkyl),amino(C;-Cg)acyl, R™R"®N-CO-0-, R R"N-
CO-(Ci-Ce)alkyl, (Ci-Celalkyl-S(O)n, R™R'®NS(O)m, R™R'®NS(O)n (Ci-Co)alkyl,
R"S(0)m RN, R'*S(0)nR"™N(C;-Cs)alkyl wherein m is 0, 1 or 2 and R™ and R are
_each independently selected frorr_l _hydrogen or (_C1-Ce)alkyl; or a group of the formula




of a compound of the fornul aor the pharnmaceutical #
acceptable salt thereof; wherein RL is a group of the

wo 2005106@7R5 R N (CH 2)y wherein y is 0, 1 or Z2PCRIB2064/004034
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selected fromthe group consisting of hydrogen, (Cr
Co6) al kyl, (Cl- C6)al kyl sul fonyl, (C2-C6)al kenyl,
(C2-C6) al kynyl wherein the at%yl, al kenyl and al kynyl
groups are optionally substituted by deuterium
hydroxy, am no, trifluoronethyl, (Cl- C4)al koxy, (Cr
C6) acyl oxy, (G -CeCQal kyl am no, ((CrC 6)al kyl) 2am no,
cyano, nitro, (C2- C6)al kenyl, (C2-C6)alkypy'or (CrC
f Cacyl am n0' or R4 is (CS ClO) cycl oal kyl
cycl oal kyl grou Dé)b tional LycrERPSti tut ed

deut & um h/ oXYy, a rifl uor‘bn?& @)
(Ci-CBYGRR dxy, (CrC fOhcyl ani no CG)aIkyIamr‘?o
((C1- Co)al kyl) 2am no, 64no, cyano(C 1- Co6) al kyl,
trifluoromethyKCrC Jal kW', /nitro, nitro(C r Co)al kyI

or (G -0B)acylam no; R5 is (C2-C9)heterocycl oal kyl
wherei n the heterocycl oal kyl groups nust be
substituted by one to five carboxy, cyano, am no, Il
deuterium, hydroxy,
(o oahersin aig gy 1, ?€§)°<5I4kyl ami no, ani no(C 1- C6) al kyl |
(C Co) 8l &Pend gqael‘dldch(rﬁre hky bapiipo- CO-,

(C2-C6 al kenyl (C2-Co) al kynyl, (Cr C6)al kylam no,
anmi no@dsP: &3-&'By1 . hydroxy(C 1- 6) al kyl ,

(Cl1- C@Q@'S{%&’\K/I@érém(?ﬁk@' KY)K'Q &)@éet@@aﬂfdﬁ yPEYL&i=A=cyano)-;

elre n the

12

(G Cedal kyl, (C1-C6Jal kOXy, hal o,

C6) al kyl, nitro, al k hal o(C r
C6) al Ky S@Pft“?"@ﬁr@"ln '5@6)’I é’r @y‘P ca(quryl G‘Bf"orret hyl ,
t( E: |1 f ICGlmg%aﬂiohl yiK | k (%?mé&%m”{]ﬁ’o 10r2;
acyl am no a
G5) acP AR e PZ% 1"" e e iyt e aroue

Jebﬁ@%t%{g(&ﬁ h df&é\s‘n &;6(1)?-' lk’Wb @IIY s&&‘hﬁﬁé’d by deuterlum hydroxy,

| Kyl)~ 2amin
m6m@@pr(on@ﬂay'cé%f:ﬁaﬁ\wlowo%ccé)s)apwwlrg( d)Cﬂﬁs)alkylam'nO ((Cs-

gggﬁ%%% eyans M@)%ﬁIQr%%éfnwrﬁQg@ﬁ&@mﬁo nitro(C+~

@'MS"%C@ W'%‘F'@Oyeach i ndependent |y sel ected from

?ycgg %ﬁ’%ﬂ |§ear48gk6y Q%n% kadmo%x@ c%ﬁfé#i&ngfhyﬁrﬁf ﬂﬁlnyﬂo%%yl (Cr

wherei'n a 1 s
Ce)alkyl, tnﬂuoromethyl(C1-Cs)alkyl (C4-Co)alkoxy, halo, (C1 Ce)acyl (Cs-

Cs)alkylamino, ((C4-Cg)alkyl), amino, amino(C4-Ce)alkyl, (C4-Cs)alkoxy-CO-NH, (Cs-
Cs)alkylamino-CO-, (C,-Ce)alkenyl, (Cx-Cs) alkynyl, (C4-Cg)aikylamino, hydroxy(Ci-
Celalkyl, (C;-Cs)alkoxy(Cs-Cg)alkyl, (C;-Cs)acyloxy(C4-Ce)alkyl, nitro, cyano(Cs-
Celalkyl, halo(C4-Ce)alkyl, nitro(C4-Ce)alkyl, trifluoromethyl, trifluoromethyi(C4-
Ce)alkyl,  (C4-Cg)acylamino,  (C4-Ce)acylamino(C4-Ce)alkyl,  (C4-Ce)alkoxy(Cs-
Cs)acylamino, amino(C4-Cs)acyl, amino(C4-Cg)acyl(C4-Ce)alkyl, (C4-Cg)alkylamino(Cy-
Ce)acyl, ((C4-Ce)alkyl),amino(Cs-Ce)acyl, R"R™N-CO-0-, R™R'N-CO-(C;-Cs)alkyl,
R™®C(O)NH, R'®OC(O)NH, R'NHC(O)NH, (C;-Ce)alkyl-S(O)n, (C4-Cs)alkyl-S(O)n-
(Ci-Colalkyl, RPR'®NS(O)n, RR™NS(O)n (C+-Colalkyl, R™S(O)n R™N,
R™S(0)mR"®N(Cs-C)alkyl wherein m is 0, 1 or 2 and R"™ and R are each
independently selected from hydrogen or (C-Cs)alkyl;

R? and R® are each independently selected from the group consisting of
hydrogen deutenum ammo halo, hydoxy, nitro, carboxy, (C,-Cs)alkenyl, (Co-
Ce)alkynyl, trlfluoromethyl tnﬂuoromethoxy, (C4-Cg)alkyl, (C4-Cg)alkoxy, ~(Cs-



b, ¢, e, f and g are each independently O or 1; dis
O 1, 2, or 3; Xis S(On wherein nis 0, 1 or 2

w@zopgeend7rar bonyl or - C(=N-cyano)-; Y is S(O) PTI/IB2004/004034
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wherein nis 0, 1 or 2; or carbonyl; and Z is

carbonyl, C(O O, C(ONR or S(O n whereinnis 0, 1

or 2; R6, R7, R8, R9, R1O andsd’ll are each

i ndependently selected fromthe group consisting of
hydrogen or (Ci-C6)al kyl optionally substituted by
deuterium hydroxy, amno, trifluoronethyl, (C
@@)@clydalbywvhefﬁ ‘fhe]alkyil alkoxyar oyGobalkygyaldsydramptianally substittued

s bR dotRe ST dRa B, RERRE SrbombptssiaiGahatnio
0@1(@73*@@@%" «mm;)alm)’é’ammop Choxhetecyamylp ,(CaTisneterocycloalkyl,

Cgagaﬁg%ygltoa yl ?D}’ &%ml G {2’2 rég) Ft h?(e ea‘cg independently (Cs-

(c,lo)&adakwoms-m@bmoaﬂ@xyoﬁm@é alky{eﬁiﬂmo OqlaLeé)hlamzammo (Ce-

dg%fﬁ%%a ot (e f)é%ylﬂ?fgl) 2|O Cép)ﬁceﬁ%}ﬁ‘l K| (Cy (& s)alkylsulfinyl,  (Ce-
(@%)amélﬂflﬁWWwCe&ﬂ%’iﬁfbnﬁJ K@m ar;(l@ﬂfoﬁiﬁ) ZCKL)aoyIN(G,-Co)alkoxy-

h@ “E%%w%%%y 2 kf&% ﬁoéa)»l TP s‘%@@%ez%quw or (Ce-

h@lo Whébrl kg hetdrddrgl (ﬁeler 66)cd iy anﬁralfyl WPGLIE iy loptionally

t(%!pfslaﬁoerggge ﬁgﬁé?@ef@ @ﬁe)a("fyél(‘-‘@%%ﬁ%@% ELT-I (C1-Cg)alkoxy-

Gepagmy, a(aimg)all%[rcmmﬁ- GV, | . (C4-Co)alkoxy-CO-NH-(C4-Ce)alkyl, (Cs-

e W] e Pl UL e v

' l 6-~10
e %éﬁﬁfgﬁl(@ ikb yI(CS( &ao@warb dRYROCCORMNDXyY, (Ce-Cio)aryl,

(TFineg) aI Rpino Cﬁu@ﬁi Ns( 0 (q1-cq3@5w%g[§ Ceéa'r{% il caic:
C@Q)Qk&@carb&ﬁ%@d‘ RlG(N,1 ch)b'g?(a@lﬁ@lﬁl\'( g, @)aﬂlybyc{mlno (Cs-

wherein mis eac

d d
i ﬁaelbﬂﬁ@m%%ahk@ct(@ca %)% harl}ﬁram@%ncqg?'kﬁ(lohyé@y% (1-Celalkoxy,
RearBoyd, REafoRy (@?—Q‘f&?dlm epaideikokyssbesyiedd L@J)hﬂ(B)@/carbonyl(Q

TOUleICOHSI stin deut er i Um am no,

Cdog, i (oCIRkPBOEDND. O e CO R | an6.  (Ce

fl trif} ) 5 _
C@%)ﬁétbbﬂéyélealk;ﬂ' )g%ﬁgﬁ&;bb%ﬂés crllo Cc{jﬁ Zﬂmf}rﬁ%%?ﬂH ((C

R irob R o ) ST e A Co sy grino-CO-

tit 7 e)! X -
S“@fo'xywca"r)g%yx'@ﬂﬁgﬁﬁ BS-CPAKAD B LI ARINBZONH-(C
CEaRKy Gt clary B5-COyHHG 5 3RV In (o Colheteroarylaming-CO-NH-(C:-
(EDafk) het er oar yio, .d fkyisBRh T ocy@, Kabdtisulfonylamino, (Cs-

Ce)alkylsulfonylamino(C4-Cg)alkyl, (Ce-Cqo)arylsulfonyl, (Ce-Cyo)arylsulfonylamino,

(Ce-Co)arylsulfonylamino(C4-Cg)alkyl, (C4-Ce)alkylsulfonylamino, (Cy-
Ce)alkylsulfonylamino(C;-Cs)alkyl, (Cs-Cg)heteroaryl or (C,-Cq)heterocycloalkyl;
effective in treating such a condition.
10. A method of treating or preventing chronic limb transplant rejection in
a mammal, including a human, comprising administering to said mammal an amount
of a compound of the formula



(C3-C9) cycl oal kyl or (C6-ClO)aryl; or R2 and R3 are
each independently (C3- C10)cycl oal kyl

w@ asadoyrycl oal koxy, (CrC 6)al kyl am no, PCT/IB2004/004034
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((C1-Co)al kyl )2am no, (C6- C10)aryl am no,

(d-CeJal kyl thio, (C6-Cl0)arylthio, (Cr

C6) al kyl sul finyl, (C6- C10)argd-sulfinyl, (CC

6) al kyl sul fonyl, (C6-C10)arylsul fonyl, (Cl-C6)acyl,
(Cr Co)al koxy- CO-NH, (Cr C6)al kyam no- CO-,

(C5-C9) heteroaryl, (C2-QC9)heterocycloal kyl or (C6- C
o)aryl wherein the hetegbary het er ocycl oal kyl and
aryl groups are optionally suybstituted by one to three
hal o, (Cr C6)al kyl, kyl -CO- NH, (Cr
Co6) al koxy- CO- NH, ( | - NH (Cr C 6) al kyl,
(d- CeJdal koxy- CO- NH d™Mal k 1- ) al koxy-CO- NH-(C
1- C6) al koxy, carboxy, chr bon(C i -06)al kyl,

car boxy(Cr C 6) al koxy, ben2yl oxycar bonyl (CrC 6) al koxy,

(&'the B %é}h'i%%émf’é@b Pfa@!é%a@t)tﬁéﬁé@%)ﬁxheééﬁ@ Ci0)aryl,

am no, am no(Cr C6) al koxycar bonyl ani no,
(C6-Ci RO'F@YQFP'QFCOHhe f%}l@ koxycar bonyl am no,

(d-CeJal kyl ami no, ((C i OG)aI kyI) am no, (Cl-

C6) al kyl am no(C 1-C6) al kyl ) al kyl ) 2am no(C

1- C6) al kyl, hydroxy, (C ACGJaI gﬁ ) car boxy, carboxy(C
1-c8)al kyl, (CrC 6)al ko y\a 2

(Cr CeJal koxycar bonyKd- 06)a yl (Cl CeCal kOXy- CO- NH-,
(Cr Co6)al kyl -CO- N+, cyano,_l(£5- C9) heterocycl oal kyl,
am no- CO-NH, (d-CeCQal kyl am no-CONH-, ((C1- Co)al kyI)
2anerain-yGOONHor 2 C6- C10) ar yl am no- CO- NH-,

gg?cgg%ﬁet %@%&Xﬁ%ﬁg% ??(nsttlng of hydrogen, (C4-Cs)alkyl, (Cs-
(wélkﬂﬁl)lﬁinwl(%@d’falkenm@eﬁaﬂkynyl \@B3rainkipe alkyl, alkenyl and alkynyl

£ DRk O —

@B,))alkéyy, $01- C@Bwloxy( @- Céiﬁwbkwosmﬁ‘1fﬂs§dlhdr)bamm( Geno, nitro, (Cz'

cﬁé%g&f ﬂé@fﬁ%yﬁ@@ﬁ;%%p@%btq%f 8r §C§A‘8ﬁ 810 cycloalkyl wherein the

Hrgﬂoepll fsomytienaliyo substitlitedl ,by( @euterium,  hydroxy, amino,

(%6%@ y fo'@éf@%ﬂ&)@(ﬁ OC; C§/1|- %?cyl nl’llﬁ(lil | fo -Cfe‘ fnlkril?aganno ((Cy-
(C@a@)gbﬁiir&f @yamzi @qham(Ci- C@)‘afktyt;ttmfumrmmemylﬁt-cer)glkgduniltroan1tro(C1-
Cﬁ% Iﬁ 2 ‘]_;é net hod of treating or preventing

PalYIer dGrHeacHai8pl ant rejection in a mammal
i ncl udRhgs @CP@gﬁéterGEWIk)ﬂl\M@relthel hﬁt@rbby@oatllql sgndmbs must be
narn— a_ compound of

bRy 5% 40 5 SRRY Y8R« STIEr St S PRRORICH Gk
a(cnrccggmk@éy hdle, ([OMaNHCcH, (C,-Co)alkylamino, amino(C-Ce)alkyl, (C+-Cs)alkoxy-
CO-NH, (C4-Cg)alkylamino-CO-, (C>-Cs)alkenyl, (C,-Cs) alkynyl, (C4-Ce)alkylamino,
amino(C,-Ce)alkyl, hydroxy(C4-Ce)alkyl, (C4-Cs)alkoxy(C4-Cs)alkyl, (C1-Cs)acyloxy(C;-
Ce)alkyl, nitro, cyano(C4-Cg)alkyl, halo(Cs-Cs)alkyl, nitro(C¢-Cs)alkyl, trifluoromethyl,
trifluoromethyl(C4-Ce)alkyl, (C4-Cg)acylamino, (C,-Cs)acylamino(Cq-Ce)alkyl, (Cs-
Cs)alkoxy(C4-Cs)acylamino, amino(C4-Cs)acyl, amino(C4-Ce)acyl(Cs-Ce)alkyl, (C4-
Cs)alkylamino(C4-Ce)acyl, ((C+-Cs)alkyl)zamino(C4-Cg)acyl, R*R"*N-CO-O-, R"R"N-
CO-(C-Colalkyl, (C4-Co)alkyl-S(O)m, R'R'NS(O)n, R™R™NS(0), (Ci-Ce)alkyl,
R'S(0)m R™N, R'°S(0)R"*N(C;-Cs)alkyl wherein m is 0, 1 or 2 and R" and R'® are

each independently selected from hydrogen or _(C1-C6)_alkyl; or a group of the _fqrmu_la

N




RN (CH)y whereiny is 0, 1 or 2; R4 is selected from
the group consisting of hydrogen, (CrCeCQal kyl, (C1-

w@ajoabkoprsul f onyl , (C2- C6) al kenyl , (C2- C6) al kKyPg1/1B2004/004034
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wherein the al kyl, al kenyl and al kynyl groups are
optionally substituted by dey} erium hydroxy, am no,
trifluoronethyl, (Cl- 4)al kong, (C1-CeJaCyl oXy, (CrC
6) al kyl am no, ((CrC 6)al kyl) 2am no, cyano, nitro,
(C2- ©C6)al kenyl, (C2-C6)al kynyl or (CrQacyl am no; or
R4 is (C3-C10)cycl oal kyl wherein the cycloal kyl group
is optionally substituted by deuterium hydripxy,
amno, trifl uorom?t hyl, (Cr C6)acyl oxy, (
6) acyl.am no, Bhal kyl ani (f,RQNQ;g;;\ C6)
2am%§\ 8é§1 <~ cyano( al kyl, triNy
6)a|ky|,( i R o nitro(Cfr ) al kyl or (fj
-C6)acylam no; R5 is (C2-g89) heterocycl oal kyl wherein

t he heterocycl oal kyl groups nust be substituted by one
to five carboxy, cyano, am no, deuterium hydroxy, (C
-C6) al kyl, (Cl-CeQal kOXy, hal o, (Cr C6)acyl, (G

-C6) al kyl am no, anino(CrC 6)al kyl, (CrC 6)al koxy- Il
CO NH, : I ky. .no- CO-, (C2-C6)al kenyl, (C2-C6)
al kynywtge%l&ggé?a:f’k%)l%a%rﬁmho, ami no( C 1- C8) al kyl ,

hy d TOXy (€0 - @GB)day &rgleack Cllepsndenitip Qyara; 1- C6) al kyl ,

(C1- 06(% Eﬁ/tloﬁya/ér%l Co)al kyl, nitro, cyano(C

1-C6) a o(Cr Co6)alkyl, nitro(C 1-C6)al kyl,
trifl woisoBE)hwhereinrn 510, roo 2pbXygie( arb@g) at k§(=N-cyano)-;

(C1- ni . (C1--CB) acy % -,C6) al kyl, (C1-

C6) a%%ﬁ@}wﬁﬁ?g&%gﬁﬁg?f éan%gr'; i;%g) BCyl, am no(C

1- C6) &Zigl datdahyICE) @)y C{ONR-or &Py Wiydraimimie 0C1 or 2;

1- C6) o7 66 Gosl - 1) _2am - )

rsr gk 85 B RRH PRV frecfPdBscpabyrmihdelocted gom tge grou
,coR3ISRIE diSGydrogen, orRCHRLENS Gptignallyl sGastialtey by dRlite8(@) mydroxy,
R1GN SO (CL- al erein mij 1 . 0or. 2
e BB, Tt Galao R oty B (alayaips. (-
IGedliogpamino, €anct LpdricyC;-Cealkgl, gifluomnadthyl{C-Cdalkgll @ifr) nitro(C,-
%JCE%@RlOéJ:% f?,quRR Ja (Y) b/ Nwhhereinais 0, 1,

o)AKY OF {1-Gp)agylamino 314" g are each i ndependently 0

or 1; R%iis ciboky, &anorardino, oxo, deuterium, hydroxy, trifluoromethyl, (C;-
Ceslalkyl, trifluoromethyl(Cs-Ceglalkyl, (C4-Cg)alkoxy, halo, (Ci-Cg)acyl, (Cs-
Ce)alkylamino, ((C;-Csg)alkyl), amino, amino(C4-Cg)alkyl, (C4-Cs)alkoxy-CO-NH, (C4-
Ce)alkylamino-CO-, (C,-Cg)alkenyl, (C>-Cg) alkynyl, (C4-Cg)alkylamino, hydroxy(Cq-
Ce)alkyl, (C4-Cs)alkoxy(Cs-Cglalkyl, (C4-Cs)acyloxy(Cs-Ce)alkyl, nitro, cyano(Cs-
Ce)alkyl, halo(C,-Cg)alkyl, nitro(C4-Ce)alkyl, trifluoromethyl, trifluoromethyl(Cs-
Celalkyl, (C4-Cglacylamino,  (Cs-Cslacylamino(C4-Celalkyl,  (C4-Cslalkoxy(Cs-
Cs)acylamino, amino(C;-Cs)acyl, amino(C,-Cs)acyl(C4-Cg)alkyl, (C4-Cs)alkylamino(Cs-
Ce)acyl, ((C4-Ce)alkyl);amino(C-Cg)acyl, R'RN-C0O-0-, R"R'"N-CO-(C;-Cs)alkyl,
R™®C(O)NH, R™OC(O)NH, R™®NHC(O)NH, (Ci-Ce)alkyl-S(O)m, (C4-Co)alkyl-S(O)m-
(C-Colalkyl, R™R™NS(O)n, R™R'NS(O), (Ci-Coalkyl, R™S(O)n R™N,
R"S(0)mR"N(C4-Cs)alkyl wherein m is 0, 1 or 2 and R® and R' are each
independently selected from hydrogen or (C4-Cg)alkyl;

R? and R® are each independently selected from the group consisting of
hydrogen, deuterium, amino, halo, hydoxy, nitro, carboxy, (C.-Cg)alkenyl, (Cx-
Ce)alkynyl, trifluoromethyl, trifluoromethoxy, (Ci-Cg)alkyl, (C4-Cs)alkoxy,” (Cs-



Xis S(On wherein nis 0, 1 or 2; oxygen, carbonyl or
- C(=N-cyano)-; Yis S(On wherein nis 0, 1 or 2; or

w@anboengr2 and Z i s carbonyl, C(O O, C(O NR PCT/B{20)4/004034
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wherein nis 0, 1 or 2; R6, R7, R3, RO, R10 and R11
are each independently selected fromthe group
consi sting of hydrogen or (d=£2-6)al kyl optionally
substituted by deuterium hydroxy, am no,
trifluoronmethyl, (G -C6)acyloxy, (Cl-C6)acylam no,
(Cr C6)al kyl am no, ((Cl- C6)al kyl) 2am no, cyano,

¢16 k opfidriallp substittued
ﬁ?@);bg%lgalikw%r@el alfé)gll ?(M%W@ I M@g%\ﬂiskaf optidriall substittue

c@#%&? thge}gﬂfgupsaﬁqzl%ed B hag%&)fé{:q%nrgaorhwp 351{;180 (C4-Ce)alkylthio,
t @0, id e arRhBY }2(01(&&%;@3@%)’ l(€5-Co) heteroaryl (Cz-Cg)heterocycloaIkyl

trlfluorometh

dpdojavcloplsyl s %r%:lab)ﬁﬂ 9, R (?@d) %yepe)c% ryﬁ})%dently (Cs

3@1 ft?ﬁl%lgﬁog@éﬁlgg){)byclééﬁ(o&?)@ Jgr%ﬁﬂ(yiﬁ&wce (@Ce)alkylzzammo (Ce-

et an(oCoRRy | Ao Capith (CrCoslobiting,  (Co
| ]
(<§1&%%ﬁ Lﬂhmxﬁﬁ%m@s)@bhw (c:e(%?ggaqﬁéwylow( -€; 8acy| (C1-Ce)alkoxy

C@@a{ﬂfﬂyleéﬁﬁeia“@/(am"@ Oal KyetCo)gtpraa ré(}@@ﬁpqzterocycloalkyl or (Ce-
O\V\/ng‘éfml’ljlé eiero@l) "ZHelfé/r cyddalkyC@acy re optionally
)ac (Cl-CeJal kOX

['am no

61?33 a
cmbatjtylt h@ne dai tht@@che_llo d@&@alkyi atffreaky: Cyé- (@1cEe)alkoxy-

. C .
1%@%6?@5{1 18? I %@nghgﬁi aﬂgzg ( (E-CPRIRRYICONK- (c:1 _Co)alkyl, (C
Reoakexy- @@ml&(@r@a»aﬂﬂoxy|carlm5,cqaajymc1p@®@bxqu¢pxy (C+-Cs)alkoxy,

Ly G CORIR R OBy ol RER DR, ACRC pary,

RABBOO) , ARIBKE1- Qe slkvi N c(%r@@alkwm@a Oﬁylﬁml@ 0, iCeoniary' (C-

a&%al cg%n?%&gﬂ% al zgﬁf] dgggﬁ/f’a‘?ﬂﬁégt lasr/ é(‘@‘?Jd%%tll{%zafrﬁlﬁm (Cs-

n or

i ﬁdelwauwx(cst)elkebt(% @«)aihyliza@lr@(@uﬁe)@wlsﬂmirqa@ &8 1-Co)alkoxy,

car é&%en @&g 1 (@1&%@ %%Gﬂ@y (BL-EDH8koxycarbonyl(Cy-

t € élky;lor omé@hy?b)alkpxy -C0:Heo et H&Gs) ol PCEN]"a,I kyI cyano (Cs-

| kyl
(%hé}éﬂ&&&%{ bal kyﬁ%g% %@ng eyog\fw@ﬂawy subst i tt ued (Cs-
bgzs)eikel)zammdae@ewf oUps-Cspdrylaminb-COoNHRal (€5-Tajngiterrgrylamino-CO-

RO (GrRRR BT GO Coalit, - g@;l Sk A PaRfro-CO-NH-(C-

( Calkky) B4-Er.parylamired- @@I-NH-((@BC&)Q”(W&C@@&; hgﬂerqarylamlno -CO-NH-(C;-

(eI oo o R el T RS o

06))alkidglilEonylaming(CE0s)aiyal kids)Cidanilsutfonyi C6{Ce-Cio)arylsulfonylamino,

(Ce-C1o)arylsulfonylamino(C,-Cg)alkyl, (C4-Ce)alkylsulfonylamino, (Cs-
Cs)alkylsulfonylamino(C4-Cg)alkyl, (Cs-Cg)heteroaryl or (C»-Co)heterocycloalkyl;

effective in treating such a condition.
1. A method of treating or preventing chronic cornea transplant rejection
in a mammal, including a human, comprising administering to said mammal an

amount of a compound of the formula



Cl10) aryl am no, (Cl-C6)al kylthio, (C6-ClO)arylthio, (Cr
C6) al kyl sul finyl, (C6- ClO)arylsulfinyl, (C -C

W@ r@bkgidozul f onyl , (C6- Cl0)aryl sul fonyl, (C CopeEmiB2004/004034
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(Cr Co6)al koxy- CO-NH, (C1-C6)al kyam no-CO-,

(C5-C9) heteroaryl, (C2-QC9)heterocycloal kyl or (C6- C
o)aryl wherein the heteroarylz3-heterocycl oal kyl and
aryl groups are optionally substituted by one to three
hal o, (C-rCeJal kyl, (Cl-C6)alkyl-CO NH,

(Cl1-C6Jal kKOXy- CO-NH, (CrC 6)al kyl-CONH(Cr
C6) al kyl, (C C6) al koxypCO (CrC 6)al kyl, (Ci1-

C6) al koxy-CO NH(C r C6 , carboxy, carboxy(Cr
C6) al kyl, carboxy(Cr Xy, benzyl oxycarbonyl (C r
C6) al koxy, (G -C6)al nylH3Cr C &) al koxy,
(C6-C10)aryl, am no, am j ) al kyl ,

(Cr QCal koxycar bonyl am nN,” (G Cl0)aryl (Ci -

Co6) al koxycar bonyl am no, (C1-0C6)al kyl am no, ((Cr

(?ré?l}é Eﬁ% %@ﬁd&gy a&% atiO3 & hytcRfiwHE&inr  C6) al kyl ,

C 1-C6) al kyl, hydroxy, (Cr
C6) al kBxig,a gravibokipe f@rmtlb@xy(c r 06) al kyl, (Cr
C6) al koxycar bonyl, (CrCeJal koxycar yKCr C6) al kyl ,
(Cl- CoJal kOXy- CO- NH- (Cr Co) al kyI NH-, cyano, (C5-

C9) het er ocycl oal kyl,

( Cr Qal kyl ami no- CO- NH- F%otsh/gg;'ﬂzkyl ) 2ami no- CO- NH-,
(C6- C10) aryl am no- CON

(C5- C9) het er oaryl ami no- C(]\IH-'

(Cr QQal kyl am no- CONH-tCrCeOaI kyl ,

(wHeremlaik oy Hl ‘vai no- CO- NH ~r  C6) al kyI

% & %Zﬁrélie%% i, e Grodh ?@S?St'&) 3fi RyJroggny, (Cr-Celalivl, (Cr-

6¢@bik¥lb§ltdnfyp E3-Co)alRefyl,) €8 kQd)aikyriyowhéraini the, alkyClalkenyl and alkynyl

oy QHW )él[ﬁsg%t%,r)lgw ?l%tl%&%j hy )q[eg%ruflrghbydéé%(% 8\%1n0 trifluoromethyl, (C4-
( CPalkdi), E(CY-bé)abf'l@iW'(GHC@)@(k@aMr@)(GmF@d)alks(lmmmo cyano, nitro, (Co-

&%?))gﬁl(!gg%l (Sceég%wg%re(&'é &fﬁg%lcylaﬁ oalo#( U(bf - 1%0&%&“&‘ \%héreln the

(@%&ayhegmpcy@ epﬁdﬁﬁgy ?fﬁsemtewwy nddutedun,ng Bydrbxyg  amino,

conditio nmet hod o ing_or pr

c Riflgaromediiln t(Par%)&C&'H%‘Y'r ej(étfiej RYIFmging, ﬁam alkﬁamlno (C

i Gg)lauk ) Réhirio, Ry aRE), cyaAt D i Grhang, aeMicomeyi(@gChalkgiiniro, nitro(Cs-
an_anount of a conpound of the fornul aor the

pﬁ'a)ﬁpfﬁ'c@dpn -Cal2eylgt¥ it abl e salt thereof; wherein Rl is
a groupr®qd (the,hefcrddyaioblkl Whangin tHeLhétHrocycloalkyl groups must be

substituted by one to five carboxy, cyano, amino, deuterium, hydroxy, (Cs-Ce)alkyl,
(C4-Cs)alkoxy, halo, (C;-Cs)acyl, (C4-Cg)alkylamino, amino(C+-Ce)alkyl, (C1-Ce)alkoxy-
CO-NH, (C4-Ce)alkylamino-CO-, (Co-Cs)alkenyl, (C»-Cs) alkynyl, (C1-Ce)alkylamino,
amino(C4-Cy)alkyl, hydroxy(C4-Ce)alkyl, (C1-Ce)alkoxy(C+-Ce)alkyl, (C1-Ce)acyloxy(Cs-
Ce)alkyl, nitro, cyano(C4-Ce)alkyl, halo(C4-Ce)alkyl, nitro(C4-Ce)alkyl, trifluoromethyl,
trifluoromethyl(C-Ce)alkyl, (Ci-Cs)acylamino, (C4-Cs)acylamino(Cs-Ce)alkyl, (Ci-
Ce)alkoxy(C4-Cg)acylamino, amino(Cs-Ce)acyl, amino(C4-Ce)acyl(C1+-Cs)alkyl, (Cs-
Cs)alkylamino(C4-Cs)acyl, ((C1-Ce)alkyl)2amino(C1;Ce)acyl, R"R'*N-CO-0O-, R"R"’N-
CO-(C1-Co)alkyl, (C4-Co)alkyl-S(O)n, R'°R™NS(O)n, R™R™NS(O)n (Ci-Coalkyl,
R'*S(0)m RN, R®S(0)R"N(C1-Ce)alkyl wherein m is 0, 1 or 2 and R" and R™ are

each independently selected from hydrogen or (C+-Cs)alkyl; or a group of th_er formulg



whereiny is 0, 1 or 2; R4 is selected fromthe group
consi sting of hydrogen, (C C6)al kyl, (Cl-

w@ajoabkoprsul f onyl , (C2- C6) al kenyl , (C2- C6) al kKyPg1/1B2004/004034
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wherein the al kyl, al kenyl and al kynyl groups are
optionally substituted by deuterium hydroxy, am no,
trifluoronethyl, (Cl- C4)al ke, (Cr C6)acyl oxy, (CrC
6) al kyl am no, ((CrC 6)al kyl) 2am no, cyano, nitro,

(C2- C6)al kenyl, (C2-0C6)al kynyl or (Cl-C6)acyl am no;

or R4 is (C3-Cl10)cycl oal kyl wherein the cycl oal kyl

group is optionally substituted by deut eri 1mhydr oxy,
amno, trifluoronethyl, (Cl-C6JaCyloXy, L

Jacyl ami no, (CrC @xpl kyI am no %06) aI 2ani ng,R"

cyan cyano” - )aI
or (CrC 6) Q%M am no R‘&Z)q S

nitr rtf:{ﬁ 7(C—l- Co) al
(C2- C9) het er o?:ycl oal kyl ein the heterocycl oal kyl
by one to five carboxy,

groups nust be substitut
cyano, am no, deuterium hy%lr oxy, (CrC 6)alkyl, (CrC
6) al koxy, hal o, (Cl-C6)acyl, (G -C6)alkylam no,
am no(C 1-C6) al kyl, (Cl-C6Jal kOXy- CO NH, , I
(CrCeJdal kyl am no- CO-, (C2-C6)al kenyl, (C2-C6) al kynyl,
(Cr Coyhédreinl sisiond, 2,880mh(C r C6) al kyl, hydroxy(C r
Co6) al kyl 1CGaIko 1- Cr C6) acyl oxy(C
r )06) at” (fc?ﬂdtqgre%%? ﬁ%‘%@%%@' Cﬁ{ (hal o()CrCy e
6) al kydij |s 0)|1t Qpcﬁr(B r 06) al kyI trifluor omst hyl,
trifl r k Cr .
(Cll C(l; g@h%' r(e@ rl' )a %on)g%e&%'@')? IOony ~cyano)
1- %g avyd sm)mghex@m nntsl((D”ICbr&r acyehrb(l)ayh argl( C 1- C6) acyl (C
1- a - CVi., .
06) al k%|'§y°32%‘§ﬂyﬁ&(§?‘§ 613352@611 é@ﬂ%ﬁe@cﬁ%@(‘("%’
RI5R1I6RECR( RE R°, G5 ahd R a(@éaéﬁﬁhdblk@ﬁdelﬁ(l@elamted from the group
R15R1 R15R1 : R15 .
TS iR R hly st b ien YR Ry, hvarons
agelinB] SrifuttoridByiar (€ ,-Capityloryd e (@ FTiadylamisg | ¢Ctegaltkylamino, ((Ci-
héd)rogen or (Ci-

P

iyl wno c:@gcg %@9&%6 &)a@@@ tﬂf L{Oégwet}uylz% legylemro nitro(C-

J@kallor(@ C§)a@>ﬂarﬁmob c, e, f and g are each
ependent

:/\,herel n|s|c§¥@xy,1c3@n02anw;8,é)é(ﬂ dgé?g{gﬂygydépxy, %nf? (orcgmethyl (Cs-
Cé%lkwanﬂmuoroﬁﬁetr@l S(-6))alkyWhe(iay)dlkdxg, 0.halo,or (@+-Chacyl, (Cs-
ng gl%/l%\mlno (?Crce)alkyl)z amino, amino(C¢-Cs)alkyl, (C4-Cs)alkoxy-CO-NH, (Cs-
Ce)alkylamino-CO-, (Cx-Ce)alkenyl, (C»-Ces) alkynyl, (C4-Ce)alkylamino, hydroxy(Cs-
Co)alkyl, (C+-Ce)alkoxy(C-Ce)alkyl, (C4-Ce)acyloxy(Cs-Ce)alkyl, nitro, cyano(Cs-
Ce)alkyl, halo(Cs-Ce)alkyl, nitro(C+-Cg)alkyl, trifluoromethyl, trifluoromethyl(C;-
Cealkyl, (Ci-Ce)acylamino,  (C4-Ce)acylamino(C,-Ce)alkyl,  (C4-Ce)alkoxy(Cs-
Ce)acylamino, amino(C4-Cg)acyl, amino(C4-Cg)acyl(C4-Cs)alkyl, (C1-Cs)alkylamino(C4-
Ce)acyl, ((Cq-Co)alkyl):amino(Cs-Cg)acyl, R'°R'°N-CO-0-, R'°R'™N-CO-(Ci-Cy)alkyl,
R'C(O)NH, R™OC(O)NH, R'’NHC(O)NH, (C4-Ce)alkyl-S(O)m, (C1-Ce)alkyl-S(O)n-
(C-Co)alkyl, RPR™®NS(O)n, RPRNS(O), (Ci-Colalkyl, RSO}, R™N,
R'¥S(0),R"N(Cs-Cs)alkyl wherein m is 0, 1 or 2 and R"™ and R™ are each
independently selected from hydrogen or (C4-Ce)alkyl;

R? and R® are each independently selected from the group consisting of

hydrogen, deuterium, amino, halo, hydoxy, nitro, carboxy, (Cz- Ce)alkenyl (Cs-

Ce)alkynyl, trifluoromethyl, trifluoromethoxy, (C1-Ce)alkyl, (C4-Ce)alkoxy, (Cs-



Zis carbonyl, C(OO, CCONR or S(On wherein nis
O, 1 or 2; R6, R7, R8, R9, RIO0O and Rl11 are each

w0 pabsperdent |y sel ected fromthe group consi stPCIR2004/004034
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hydrogen or (CrC 6)al kyl optionally substituted by
deuterium hydroxy, amno, trifluoronethyl, (Cr

C6) acyl oxy, (d-CeJacyl am no, -{8=r C6) al kyl am no, ((C1-

C6) al kyl ) 2am no, cyano, cyano(C i -C6)alkyl,

trifluoronethyl (C 1-C6)al kyl, nitro, nitro(C C6)al kyl

or (O C6)acylam no; R12 is carboxy, cyano, am no,
axp)cyclealky mhergin theckiiop yalkdxyidr lcucloaike ighyUps a(rélibptlonally substittued

| %{ek%épre%ré@]ﬁoge?%glﬁ&s%m %Gyéal kylgr?{ cﬁiﬁigﬁkyltmo

q@y@R)aligfantiog, C((C.-QR)etykydming C'(CaCﬁB)ﬁéﬂeﬂ)GYyl C@Nﬂs)hé@hcycloalkyl

B I o ot E e e BBy .

@%)@w@amﬂ C (?33-@9)a)d©éilkox|{( Cr(cq:le)a(ﬁggylaa@w F((Cfﬁ)e?d_ﬂi(yljzarglno (Ce-

IO ano al o0 a n I Qf. r

%La Dﬂ%ﬂ‘% vt (Ganakaing | | Erchoaalie nrcelasding (.
hsdifiny(, @C 1-@)aﬂ@flé|uﬂmy1l0 ce(CQJ)a@fﬁémwla(mn@&)é‘cyl (C4-Cg)alkoxy-

5 &S‘Wl i&rﬁcﬁ%‘%@e ”Jég’# %/CE Légi %r))o &ﬁy{’&l@ ?heterocyc%aﬁy? or (Ce-

(&Dafh) ithdreinathen ﬁét@robryl %ﬂiﬁd&yclo@ﬂ@l afl) &K glouda Mareo bftionally

R t%%ﬁLPy RS (50 P R G EnaKol A (OO E?i@hk LcyCrlalkoxy-

NCONH-, ¢8)-akyaiK r@()@)HJ(@-Cgé gb) qbkmg)alk&ﬁebﬁmﬁ(@me)alkyl (C-

%g%‘f -G Rkl PRy Cotpo (G Gyl arto(y-Colalkoxy,

ﬂ&)@lc%nﬂ&@ @é?éflho*ynd@@@@%glkbk%a%hﬂﬁﬁds)élk@i? (Ce-Crp)aryl,

hydr ogen or are each

.%@eyende@mnny(%&eé%md f r%QGMKW%BOWE"Qt i ng(@tCro)aryl(Ci-
e%mg@earbe@clérﬁrnbum w alk%hﬁno hydoe«m chalkySamino, (Cs-

f&5a'?f@n@ﬁgi1r@d)a'kxlre(ﬁy o %‘3@9 C1(®al@6) AYdrpry, (GarCe)alkoxy,
Q@}Eﬁxkfox)éarb() CQ@Q}EWP' Q@ ey alRMi?éa%éh)ﬁ he( (ﬁldﬁ%élko carbonyI(C1-

al koxy or C(},/,%ioa Ky roups are optionall
f -

K@l o (Grealku N oct é@—fsaauwh@oﬁwydr@@no (Cs-
g#é?érbc dediige (Cr ﬁ%ﬁw)oad:bwmh' Ohe@ a@y@éﬂﬂﬁb-@@ﬂﬂ- ((Cs-

al kyl") 2am no, eroary

(sl wemer%ew “oalGesbr a(rmmm)@ Nl KGi-Coheteroarylamino-CO-
(- CLOrarcyfai Ff@c@ ch {edeRendsHmhiMo-CENH-(C;-
ClO) cycl oac?éaﬁygr?l 0) c 6Zaallgquzo ( g) me- G
Skl G o aTe- NGl cgar@seroarylammo -CO-NH-(Cy-
iyl am no, 1 i o, .
05593:@5 ‘al kyl sul f%ﬁ: F%%%%M&g Q@Fg"""&vﬁm’mﬁ'ﬂ“’ (Cy
(CadsuledyaminDyEyalk. (EoFmavsultnyhy! (Co-Crolarisulfonylamino,
(( C%@Jr?@hony(a%n%]@ B%Q%'Y (C4-Cg)alkylsulfonylamino, (Cy-

Ce)alkylsulfonylamino(C,-Cs)alkyl, (Cs-Co)heteroaryl or (C,-Cg)heterocycloalkyl;

effective in treating such a condition.

12. A method of treating or preventing chronic skin transplant rejection in
a mammal, including a human, comprising administering to said mammal an amount

of a compound of the formula



CO-NH, (Cr C6)al kyam no-CO, (C5-C9)heteroaryl,
(C2-C9) het erocycl oal kyl or (C6- Cl0)aryl wherein the

whedswerry| , heterocycl oal kyl and aryl groups BCEIB2004/004034
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each independently selected from hydrogen or (C4-Cg)alkyl; or a group of the formula

optionally substituted by one to three halo, (d-C

bJal kyl , (CrCeJal kyl -CO NH, (Cr C6)al koxy- CO NH-,

(Cr Cb)alkyl-CO-NH (G -C b)ar{fy :

(Cr CeJal koxy- CO-NH~-C Jal kyl, (Cl- ©6)al koxy-CO NH (C
1- C6) al koxy, carboxy, carboxy(CrC 6)al kyl, carboxy(Cr
C6) al koxy, benzyl oxycar b?nyl (Cr ©6)al koxy,

( Cr CeJdal koxycar bonyKCr dgJal kky, (C6-C10) aryl, am no,
am no(C 1-C6)al kyl, (G |i-Cralkoxycarbonyl am no,
(C6-Cl0)aryl (Cr OG)aI
C6) al kyl am no, ((Ci-
C6) al kyl am no(C 1- CG) N

1- C6) al kyl , hydr oxy, OGJHI kOXy, car boxy,

car boxy(CrC 6) al kyl, (O - C6) al koxycar bonyl ,
(aﬁil@pmrhmyc@ahpagdeﬁtab@@am thegreof, WhereddJal k OXy- CO- NH-,

(C5- Cgj heterocycl oal kyl,

am n%%@rog)@h%&r&%ﬁyl am no-CO- NH, ((C 1-
C6) al kyl ) 2ami no- CO-NH, (Ce- C"JarRI5am no- CO- NH-,
(C5- C9) het er oaryl ani no- C(]\IH—
(Cr CeJdal kyl am no- CO- NH -CeJ%@-H%? ((G -Cb)al kyl)
2am no-CO-NH (C r C6) al kyl Cl€Yaryl ami no- CO-NH(C
1-C6) al kyl, (C5-C9) heteroaryl am no-CO NH (C 1-
C6)a|ky|, (Cr C6) al kyl sul f (Cr
Cq%% .Sw on I'am no, (C1- CG) al kyl sul fonyl am no(C

FIivM - C10) aryl sul f onyl,

(C6- CIf) mr yélwteﬁomhambn ouF@m@"s% rdflwdrégdwl(@moa)ail@ (Cs-

(%9%%@6)"]‘ Sﬁw%&%%ﬂ}'l . Su 3&8’5% V%Q(r%g )aﬁ%l @\ll@gylyapnd alkynyl
Qj’ro&@ar@%d%@hﬁg/oﬁhbﬁhtﬂtﬂd delﬁéﬁ@ﬁthydeoxynawr@atﬁfmarmhw (C-

ondi ti met h of treatin reve
Ty (Gricparing: Go-Caaldarine; QCrayRIanooens. nitro, (Cx
G hdiRenyN € QY- aﬂe)aa@ﬁyl%a(w @g)aewéiﬁmbecsr)mlé 050) JYtloalkyl wherein the

rej ection in a I nCl udi n conpri sl ng

AR PR o UPERi VB THRda LI REUSH U, corBatmg,  amino,
Qfifldorémbmy/ul ?C\;E-Cﬁa@ﬂo%e @mﬁ%«mwal (- BORMDIAS  (C:-

salt thereof; (t; of the for
(%5W)2§m@9ep¥ﬁ'}9 cyany C@CQ)plkgl nfluoromethyl(C1 Ce)alkyl nltro nltro(C1-
Ce)alkyl or (C4-Cg)acylamino;

R® is (C,-Co)heterocycloalkyl wherein the heterocycloalkyl groups must be

substituted by one to five carboxy, cyano, amino, deuterium, hydroxy, (C4-Cg)alkyl,
(C4-Ce)alkoxy, halo, (C;-Cs)acyl, (C4-Cs)alkylamino, amino(C4-Cg)alkyl, (C1-Cg)alkoxy-
CO-NH, (C;-Cg)alkylamino-CO-, (C>-Cg)alkenyl, (C,-Cs) alkynyl, (C4-Cg)alkylamino,
amino(C,-Ce)alkyl, hydroxy(C:-Cs)alkyl, (C;-Cs)alkoxy(C4-Cs)alkyl, (C4-Ce)acyloxy(C,-
Ce)alkyl, nitro, cyano(C4-Cg)alkyi, halo(C4-Cg)alkyl, nitro(C4-Cs)alkyl, trifluoromethyl,
trifluoromethyl(C,-Cg)alkyl, (C,-Cg)acylamino, (C4-Cgacylamino(C4-Ce)alkyl, (Ci-
Ce)alkoxy(C4-Cs)acylamino, amino(C;-Cs)acyl, amino(C4-Ce)acyl(C-Ce)alkyl, (Cy-
Ce)alkylamino(C4-Cs)acyl, ((C;-Ce)alkyl),amino(C;-Csacyl, R"R"°N-CO-0O-, R™R'®N-
CO-(Cs-Ce)alkyl, (Ci-Colalkyl-S(O)n, RR'™NS(O)n, R™R™NS(0), (Ci-Ce)alkyl,
R™S(0)m RN, R™S(0),R"N(C1-Cs)alkyl wherein m is 0, 1 or 2 and R'® and R'® are



R4 is selected fromthe group consisting of hydrogen,
(Cr C6)al kyl, (C1- C6)al kyl sul fonyl, (C2-C6)al kenyl,

w@ gps0apat kynyl wherein the al kyl, al kenyl andr&l/kBeogd/004034
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groups are optionally substituted by deuterium
hydroxy, am no, trifluoronethyl, (Ci- C4)al koxy, (Cr
C6) acyl oxy, (Ci1-Co6)al kylam noz7-((C r C6)al kyl) 2am no,
cyano, nitro, (C2- Ce)al kenyl, (C2-C6)al kynyl or (CrC
6) acyl am no; or R4 is (C3-Cl0)cycl oal kyl wherein the
cycl oal kyl group is optionally substituted by

deuterium hydroxy, amno, trifluoronethyl, R :
(d- CeJdacyl oxy, (CrCeQacylam no, (Cr C6)al kyl ?m no, ((C12
1- C6)al kyl) 2am ngy cyano, c 163 C 6) al kKyN R
trif romet hy” tr()é\lgl y K&g%%r itr Ikzy’l/
or ( gY% ami no; R5™iN"\( C2- C9) het énacycl oal kyfz)g
wher ei n 't he h&terocyclo Ik{y groups nust be

substituted by one to fiy® /carboxy, cyano, ani no,
deuterium hydroxy, (Cr C6)@l kyl, (Cr C6)al koxy, halo,
(C1- Ce@alyl, (CrCeCal kyl am no, am no(C r C6)al kyl, (Cr
C6) al koxy- CO- NH, (CrCeJdal kyl am no- CO-, I
(C2-Co) al kenyl, (C2-C6) al kynyl, (CrCeCQal kyl am no,

am no(¥hésem)aisko/ 1, 2y dr4xy( Cr C 6) al kyl ,

(C1-C6) al ko r6)alkyl, (Cl-C6JaCyloXy(Cl-
C5) al k3G en(%’f'%? aE%%%F%(‘?fy‘?PeEéS’ﬁﬁy&S?ﬁ 'hal o( Cr C 6) al kyl ,
nitro(&is®,6) 2l éryd;, trifluoronmethyl, trifluoronethyl (C
1-C6) al k ( CB) ac m no, (C1-C6)acyl amnc .
1 o) KIS PLO); Bherbl S B ackirs et FAIRPRY of Shbrane)
6) ?C?/LYliéiﬂiODQQ\ﬁeﬁeirﬁﬁgmyll c(rQ(; br éﬁ'))amy{yclinf I((:1- :
C6) a | am no - - CbB) a m no(C
T 5) w i R OB ONR SR el = G R
(Cr ﬁkfﬂﬂﬁfy IR® SRD) R'hanRIB' REANE4ED) ind)epé?alféRﬂ;ﬁhEé@)ad mrolhfthe group
Ce)a , S(O 1 , 5S(,0 6N r al ky
e o1 FaTheh oo 3 AT ISR AR by
i %gljmblﬁnﬂml [rbrvetl, e(@m)a;cmeﬁy, hccirccmyl |amirlms,C(d:1-c>6)g|)|<y|ar/nino, ((C-
- al kyl; or a grou t r a . .
okl bring. evang o celaivh Hillgsathyit E3gkvty i, niro(Cr
cq;s)g|ky|forqogic%a_ay|gmﬁ@g:h i ndependently 0 or 1; dis G
1, 2, o1, 3; IS g‘S(?? n wherein n.is 0, 1 or %f vl (C
oxygenR cér , gYano, gming, Qxgndguterium; Qydspxy, tifluorome ¥l (Cs-
WBOERYIN NiriflSor8methyRC,-E5)alkyl, CAR@YAIkoxgnd halo, (Ci-Ce)acyl, (Cs-
Cs)alkylamino, ((C4-Cg)alkyl), amino, amino(Cs-Cs)alkyl, (C4-Ce)alkoxy-CO-NH, (C4-
Cs)alkylamino-CO-, (Co-Cg)alkenyl, (C»-Cs) alkynyl, (C4-Ce)alkylamino, hydroxy(Cq-
Co)alkyl, (Ci-Ce)alkoxy(Cs-Ce)alkyl, (C4-Ce)acyloxy(C4-Ce)alkyl, nitro, cyano(C-
Ce)alkyl, halo(C4-Ce)alkyl, nitro(C4-Cg)alkyl, trifluoromethyl, trifluoromethyl(C4-
Coalkyl,  (Ci-Cgacylamino,  (C4-Cg)acylamino(Cs-Cgalkyl,  (C4-Ce)alkoxy(C-
Cs)acylamino, amino(C4-Cs)acyl, amino(C4-Cg)acyl(C4-Ce)alkyl, (C4-Ce)alkylamino(C;-
Cs)acyl, ((C1-Ce)alkyl);amino(C-Cs)acyl, R"°R'®N-C0O-0-, R™R'®N-CO-(C;-Cg)alkyl,
R™®C(O)NH, R'™OC(O)NH, R'NHC(O)NH, (C;-Ce)alkyl-S(O)m, (C1-Co)alkyl-S(O)m-
(C-Colalkyl, RR™®NS(O)n, R™R"NS(O)n (Ci-Celalkyl, R™S(0)n R™N,
R'®S(0)mR"®N(Cs-Co)alkyl wherein m is 0, 1 or 2 and R™ and R are each
independently selected from hydrogen or (C4-Cg)alkyl,;

R? and R® are each independently selected from the group consisting of
hydrogen, deuterium, amino, halo, hydoxy, nitro, carboxy, (Cz-Ce)alkenyl, (Cz-
Ce)alkynyl, trifluoromethyl, trifluoromethoxy, (Ci-Cs)alkyl, (C¢-Ce)alkoxy, (Cs-



Zis carbonyl, C(OO, C(ONR or S(O n whereinnis
O, 1 or 2 R, R7, R8, RO, RI0O and Rl1l are each

w0 pabsperdent |y sel ected fromthe group consi stPCIR2004/004034

hydrogen or (Cl-C6 al Ryl optionally substituted by
deuterium hydroxy, amno, trifluoronethyl, (C

- C6) acyl oxy, (d-CeJdacyl am no,7¢4-C. | - C6) al kyl am no, ((C
1- C6)al kyl) 2am no, cyano, cyano(CrC 6)al kyl,

“trifluoromet hyKCrCeJdal kyl, nitro, nitro(C r C6)al kyl
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or (GrC 6)acylamno; R12 is carboxy, cyano, am no,
0% )cyéi@élkﬁ WHeRin ysiaIRY alkéxyi drloycloalky tgnguips dr&bptionally substittued

h@?%ne Mrée&;)g%,o{sg gc?tég¥roé§y%9 Ef))pg(?lﬁ%%arbég ﬁmoa (goééfalkylthio
C@lfdcglkyl)akr%gz@ (T@)-CAdTkyI4RING, @63 Gb)hyleroaryl (C,-Co)heterocycloalkyl,
a

NH C
RIROR o (b eBprtarctyByi S & EB3 o) difepgncenty (C
h&f%& élbélf(:yloa()(ﬁltiﬁ}{ﬂcyclééﬂlo@) (@#(We}ﬂ(ﬂénﬂm@)(@Dk@é)alkyl)zammo (Ce-

C 1: ce | Ky t
Erabron ot X otyiee! Gobriaatn® “CbRCplisuin, (G
tb' SAriASu ARyt (DALGGPII&&I%Q 10@5-0% aﬁylsmmll K&-Co)al¥l, (C1-Co)alkoxy-

ac’él)i(m1n@e qﬂ&aﬁaw g.?qcﬁéagpgvgﬁé r}f?s@gg) g@b§te$ocycloalkyl or (Ce

aC” 5H?yl @ﬁér% }ﬂg%bgwl hdt&bc%a?ﬂ{%}drﬂﬂ‘am(giodps are optionally
(C 1-06)al k 2amn

é’l‘@dcb)[ one Ritbrees PN 1@@al&)gq%q3§ﬁm (Er-Coalkoxy-
?é@ﬁjﬁﬁ@ W%&W (81,4 RIS DO Coal, (C:-

R%)Rtkens@@;N (p@Ce@@sogykgﬂr dxm%%y(%-gﬁilé)q cqgpey(Ey Coalkoxy,

By Car A EY e ihese) dede?%l%xyéar@ényﬂoamé)a%&yaw@a -Cro)aryl,

re’ each i ndependent |y sel ected from roge
( @minoCe J aPRYNO(CRE: gl R3  4FeCoalkRxYCAERSD Hﬁfﬂﬂ CcaCrjaryi(Cr-

S%J%&B%aﬁﬁdﬁmamﬁo gr OUR:1C(§)6‘)‘§kﬁérhlﬁg of h&ﬂf@%lﬁyl)zammo (Cs-

terium a nitro, car
(Ca)ambam““@ﬁvpﬁ)a(‘@ﬂ (o pablybepmina(Ei-Erabyboridtigy; (CrCoalkory,
| -
¢ FabORE! Y- chalyt, OReRe atbéﬂkoxy@gboﬁﬁ ) l(SppalcGiafbon(C

e a oxy or cl oal
gCealiyl, ar e (Spﬁewy')@%b]blst i tt -Nk?/ “t hr eéyano (Cs-

SRR, i N

25

30

35

@aﬁaﬂ«yl)ga@ﬂﬁo CO-NE.er GarGab)aryl a(n;l_m@@nglHer o tﬁr)pprylammo -CO-
,Cg) é‘cbagikgpélmﬁl{ 8?9@%%0):?%&1’ or (&cgaﬂiy@%nﬁﬁcﬁco NH-(C1-
( (B)a(KyD)(Gy-ﬁha)aMamuyo C@Bd%(}g)ﬂllqln(ﬁgCg)heteroarylamlno -CO-NH-(C;-

SRR E.VLAamoE@c%;"*ﬁwS&ﬁ Jerv) e tegekfutonsaming,

( CajalkgisDYamydrsioo(G:F3d)alky.Cr %@a)@ﬂdﬁ@hf"on;ﬂpp ) aJaryisuforylamino,
(%6- %}rﬁ mjfo?\%}'apn(?ﬁ]é/(b (ﬁ-,)cé\ﬁkyE:G) acyl ¢ (GangiubhfXMino, (Cs-
Cs)alkylsulfonylamino(C,-Ce)alkyl, (Cs-Co)heteroaryl or (C2-Cg)heterocycloalkyl;
effective in treating such a condition.
13. A method of treating or preventing cellular (hepatocytes, pancreatic
beta-cells, stem cells, neural and cardiac myocytes) transplant rejection in a
mammal, including a human, comprising administering to said mammal an amount of

a compound of the formula



CONH, (CrC 6)al kyam no-CO, (C5-C9)heteroaryl,
(C2-C9) het erocycl oal kyl or (C6- G o)aryl wherein the

whedswerry| , heterocycl oal kyl and aryl groups BCEIB2004/004034
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optionally substituted by one to three halo, (G
-C6)al kyl, (C ©6)al kyl -CO-NH, (Cl-C6Jal kOxy- CO NH,
(Cr ©6)al kyI -CO NH (C 1-Co) al k;;g-, (Cr

C6) al koxy-CO-NH (C r C6)al kyl, (Cl- C6)al koxy-CO NH (C
r C6)al koxy, carboxy, carboxy(C 1-C6)al kyl, carboxy(C
r C6) al koxy, benzyl oxycarbonyl (C r C6)al koxy, (C

- C6) al koxycar bonyl (C 1- y, (C6-Cl0)aryl, am no,
amno(Cr C6)al kyl, (Cil- oxycar bonyl am no,
(C6-Cl0)aryl (Cr Co6)al nyl am no,

(C1- C6) al kyl am no, (( am no| (Cl-

C6) al kyl am no(C r C6) 1- C6) al kyl) 2am no(C
1-C6) al kyl, hydroxy, (CINTC6)akkoxy, carboxy,
carboxy(CrC 6)al kyl, (CrCeJal kKoxycarbonyl,

(@r@ﬁ-ﬂ éﬁﬁéd&ﬁ&&@%&ta%)s%hh{é&of( @?gﬁp al kOXy- CO- NH-,

gO?I kyl - CO-NH het er ocycl oal kyl ,
am no- EI\?-IQ"OLP(QI@,‘@]@F%yIaam no-CO-NH-, ((Cl- ©6)al kyl)
2am no-CO-NH, (C6-C 0)aryl am no~("% NH-,

(C5-C9) het er oaryl am no- CONH-

( Cl1- C6) al kyl ani no- CO- NH- &€ 1- camy
((d-CeJdal kyl “am no- CO- N

(C6- C10) aryl am no- CONH-(C r 06)al kyl ,
(C5- C9) het er oaryl am no- CONHI?,C r C6)a| kyl, (Cr
C6) al kyl sul fonyl, (Cr C6)al kyl'sul fonyl am no, (C

Co®hateiyy U0, flany?; ami no( Cr C 6) al kyl ,

C6- C I C6-C10 I | f I

(S SRR O8GRI, EPRARIAC . comion, (o-
( Celalkatlskijorsn | (CoQy)atienylo (C&C@alk%/) ahkshdirs tHef sikRyl] aRemPahRd alkynyl

(08 R bruds . Al tBlFS S buteipe hysrony ainggiticamatny, (-
ch)alkbx)or(Q D@)acﬁoxuet(ﬁad:eﬁmyﬂhﬂmcﬂQ(G1OCGQéIRyI)‘£a#unoWI&%rﬁi Ritro, (C,-

)glkgﬁﬂp&ér&)élfyﬁlle ore(‘ét %d)afcgllgrrrT)IrIo ce>r gII u(%y%esgyllcsléalky?whereln the
MayqudIKy[ 4gmaphyé dptlopamp asbshitusad fWYdiéut&ILﬁﬁ?“ dhidrésy! amino,
trﬁ/gﬁg&r EhéF)aEIII yIalyIrI(gI f)?c%a'%]']‘ﬁyr i @1&6IﬁIIXI’J%iT1'POa ((Cs-

an)eIkylb&apﬂfd diyareo, lyasa(Ch-ox )iy tﬁmjdﬂorﬁﬁﬂwgiﬂ)psg?%lg?l nitro _nltro(C1-

d?é@%YIIrIIrIﬁI:hBEIggIIIéIméﬁ IIgI hyIpl geI Inélt IrIyl -yl } - propan- 1

one; gaR is _(Cg-Cg)hi;te;oiy:loalk);lr\A(/)Irecl)'eln tgedr]\eg?/rrolc)r/rclzloalkyl 4gr<)3/ups rglust be
n?II%I gq éII’Eﬁ’II'n% e ca bo cyano, amino, dedterium, hydroxy, (C4-Cg)alkyl,
(Cy- Ce)alkoxy, halo, (C1-Cs)acyl, (C1~Ce)alkylamino, amino(C4-Ce)alkyl, (C4-Ceg)alkoxy-
CO-NH, (C4-Ce)alkylamino-CO-, (C,-Cs)alkenyl, (C,-Cs) alkynyl, (C,-Cs)alkylamino,
amino(C+-Ce)alkyl, hydroxy(Cs-Ce)alkyl, (C4-Cg)alkoxy(C-Ce)alkyl, (C4~Cs)acyloxy(C;-
Ce)alkyl, nitro, cyano(C,-Cg)alkyl, halo(C-Ce)alkyl, nitro(C,-Cg)alkyl, trifluoromethyl,
trifluoromethyl(C4-Ce)alkyl, (C;-Cg)acylamino, (C1-Cs)acylamino(C4-Cg)alkyl, (Cq-
Ce)alkoxy(Cs-Cg)acylamino, amino(Cs-Ce)acyl, amino(C4-Ce)acyl(C,-Ce)alkyl, (C;-
Ce)alkylamino(C.-Cs)acyl, ((C-Cs)alkyl)2amino(C;-Cs)acyl, R"R'N-CO-0-, R®RN- -
CO-(Cs-Colalkyl, (Ci-Colalkyl-S(O)m, R™R'NS(O)n, R'°R™NS(O)n (Ci-Co)alkyl,
R™S(0)m RN, R™®S(0),R"N(C;-Cs)alkyl wherein m is 0, 1 or 2 and R" and R are

_each independently selected from hydrogen or (Q1-Cs)eillgyl; or a group of the formula



car boxylic acid di nethyl am de;
({4-Methyl -3-[ et hyl - (7H pyrrol o[ 2, 3-d] pyri m di n-4-yl)

WO a095/06097Di peri di ne-1- carbonyl } - am no) - acet i cP@DIBR004/004034

10

15

20

25

30

et hyl ester;
3-{4-thhy|-3-[nethy|-(7FprrroIo[2,3-d]pyrinidin-4-y|
)-am no] -piperidin-1-yl}- 3-0%®-propionitrile;
3,3,3-Trifluoro-1-{4-nethyl -3-[net hyl - (5-met hyl - 7H pyr
rol o[ 2, 3-d] pyrimdin-4- yl)-amno]-piperidin-1

-yl }-propan-1 -one;

1-{4-Met hyl -3-[ et hyl - (7H- pyrrol o[ 2, 3-d] pyr/ gitdi n- 4-yl
)-am no] -piperidin-1 -yl}- but-3-yn-1-one;
1{3[(5CNO(}iwnrmﬂd2 rimdin

| - am)Ro] - 4- meLhyl pi p ﬁﬁg?p FQﬂ]g nef

1-{3-] E(CRIBOgo 7H-pyrr [\2, 3-d] pyri |n4yI)-fn§qhy
| -am no] - 4- nethylplperl 1-yl } ~propan- 1- one;

N- cyano- 4- net hyl - [msth 4§ 7TH-pyrrol o 2, 3-d] pyrim din
-4-yl)-amno]-N - propyl -piperidine-1 -carboxam di ne;

i\l—cyano-4, N ,N-Trinmethyl -3-[nethyl-(7H pyrrol o[ 2, 3-d]il
pyrim din-4-yl)-am no]- piperidine-1 -carboxam di ne;
et hy | Wpgrsie R0, 4. 2t ¢ifti- 1 - (propane- 1

-sul f oy, b; Parieey b éécﬁv)/debeﬁ(?é'r'ﬁhﬂor&'@[
,3-d]pyrimdin-4-yl)-a

(3R AR i5)Q 4. Ry | - 3- [msthyl (7Hpyrrol o[ 2, 3-d] pyrimd
i n- 4 W()s 8(®)NhereRi PRD, 41 7S dxydeR! BREYhy! 6r 26:=N-ERIBY!

est

3, 3 3 Yis $(Qlowbersin(y SR, 4Ry 240hearhgnyl;antiet hyl - ( 7H- pyrr
ol o 2, ZrsUaydryMcfbio 4 T(BINR-ASH 1O, Whdteh! s d; 3 or 2;

-yl
y } %ﬁopql\/&}fﬁﬂ -Ri Fh‘i}ﬁw pre( qa¢hpipdensndpitly3sel@giod fnafrdihe group

(ﬂ)n)éﬂs% ygfgf ﬁlgirogé?f B0, LNkt o RS ¥Lb&itdd By deuterium, hydroxy,

di net

{Frairo4RjTlugrameethyl (GrCreevigny: ((BrGiacyiemiie, (C-cFaalkylariido, (Cr-
rbeéalb()pzaﬁﬁ %rﬁ%?~a éagdt:]n@ alky. trfwo omet?yl?& Ce)alkyl, nitro, nitro(C4-
@@Q'@R04®1-%)W3Wh0,3 [ met hyl - (7H— pyrrol o[ 2,3-d] pyrim

di n- 4-g)s %Q?b%?@, cyano, amino, oxo, deuterium, hydroxy, trifluoromethyl, (C;-
Ce)alkyl, trifluoromethyl(Cs-Cs)alkyl, (Ci-Cs)alkoxy, halo, (C;-Cg)acyl, (Ci-
Ce)alkylamino, ((C4-Ce)alkyl), amino, amino(Cs-Cs)alkyl, (C4-Cs)altkoxy-CO-NH, (C;-
Cs)alkylamino-CO-, (C,-Cg)alkenyl, (C,-Cs) alkynyl, (C;-Ce)alkylamino, hydroxy(C-
Celalkyl, (Ci-Cs)alkoxy(C4-Cglalkyl, (Cs-Cs)acyloxy(Ci-Ce)alkyl, nitro, cyano(Cs-
Ce)alkyl, halo(Cs-Ce)alkyl, nitro(C4-Ce)alkyl, trifluoromethyl, trifluoromethyl(Cs-~
Ce)alkyl, . (C4-Cg)acylamino,  (C4-Cg)acylamino(C;-Celalkyl,  (C4-Cg)alkoxy(Cy-
Ce)acylamino, amino(C4-Cg)acyl, amino(C1-Cs)acyl(C4-Cs)alkyl, (C4-Cs)alkylamino(C,-
Ce)acyl, ((Ci-Ce)alkyl);amino(C-Ce)acyl, R"R"N-CO-0-, R"®R"N-CO-(C4-Cs)alkyl,
R'°C(O)NH, R'OC(O)NH, R'NHC(O)NH, (C:-Co)alkyl-S(O)m, (Cs-Cs)alkyl-S(O)p-
(Ci-Colalkyl, R™R™NS(O)n, R"™R™NS(O)n (Ci-Cealkyl, R™S(O)n R™N,
R™S(0).R"N(C-Cs)alkyl wherein m is 0, 1 of 2 and R and R™ are each
independently selected from hydrogen or (C4-Cs)alkyl;

R? and R® are each independently selected from the group consisting of

~ hydrogen, deuterium, amlno halo, hydoxy, nitro, carboxy, (C,-Cg)alkenyl, (Co-

Ce)alkynyl, trlfluoromethyl trifluoromethoxy,  (Cy-Cs)alkyl, (C-Cg)alkoxy, " (Cs



pi peridin-1-yl}-3-oxo-propionitrile; 3,3
3-Trifluoro-1-{(3R 4R) - 4- net hyl - 3-[ net hyl - (5- et hyl - 7H
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d] pyri m di n-4-yl)-am no] - pi peridin-1-yl}-propan-1-one;
1-{(3R 4R) - 4- Met hyl - 3-[net hyl - (7H pyrrol o[ 2, 3-d] pyrim
di n-4-yl)-am no] - piperidin-1gtyl}-but-3-yn-1 -one;
1-{(3R 4R) - 3-[ (5-Chl oro- 7TH pyrrol o[ 2, 3-d] pyri m di n-4-y
|')-met hyl -am no] -4- nethyl-piperidin-1 -yl}-propan-1
- one;
i,fc?gfoéi@l%eﬁfélﬁtr@ SRV Oal byt Ty Qbakyl . gPoisHshye opticHaNy 4ubstittued
nlqytcpﬂq topthfﬁgrgrgw%{s_ q&la;;qt?d frpaate. ygraxy, carboxy, amino (C4~Ce)alkylthio,
( (@ﬁ(‘%@lk}ﬁ‘brﬁlﬁén Q(Cﬂﬂ{%lﬁ%k?rﬁmﬁ W?G:%IEL)hétékbé?W rel-ebhersdyRloalkyl,
(@aT%hgyglﬁpH}yln@r ({l}qtpm)aryl orr)rlgp eralre enaec:_hI independently (Cs-
(é@cgabanwcy@mgbcwod}ﬁoﬁr | @RI HikyRrhifB! NE ~CFatkpyamfo, (Co-
1)))%&@@?61]0 pi ferfdplk¥thia,carGotampaithie, 15C-Ge)akylaginds  (Co-
?aﬁyl (./rgfr (1@3"1@/ }’a’Wls”uﬁor%ﬁU @6-@&, éﬂwmroﬁﬂuf(@} bga&;ﬂ (C4-Ce)alkoxy-
5&&  CotcnlallyamiiChar (o hetapanbol Gt aatardsksieall o (Cer
10 Wﬂérerneklﬁchb%érﬂ %e’f@?’m(j)a mXFCQanéI‘S‘/g g?on‘é”EFé» optlonally
sing adm ni ster| an anount
cwbptbtutﬂgi by OﬂhéOftkmemhaép oiC1tGuialiphalGreleialky-641-NH-, (C1-Ce)alk0Xy-
ff’%@qnﬂfl nge csﬁ% w ggagﬁgb d"frég{lyﬁ 'ICR% )Oa%&y—gfd’Nlpl g{i -GMkyl, (Ci-

s@d)ds0eeCOrN(En e)glkgap catmgy sqairbtg(y&r%)@lksdg@ﬁbm@'@@s)alkoxy

(T BN (P Rl eI (G Croan

(ANINPS arémwp(¢1o<ﬁ(ﬂalkxl sub@r@a)albwysyrb@eylar@mum (Ce-Cio)aryl(Cq-

r@él%ca@%ﬁgm[@ ICf |6L(glr k lér?(])gmlné Cl- &:@ @I J%%/Méamlno (Cy-

IC&)Ekﬂa'km%@ﬁ@ddkylc)(@m(?e)alkstl)rzwnlnp@1=0aﬁ)<m logepiy, (C-Ce)alkoxy,
EC%B 2)331(:: QW%\ qsfa@wgfﬁﬁ 2”( eVes @QT‘EM t%;%ﬁ%lkclnglcarbonyl(cr
opdalbylal | y(@u@&)alkomée Niy-, deut(ExQa)alkyhZONKRy, antyaoo, (Cs-
Co)heterocycloalkyl, amino-CO-NH-, | (C4-Cs)alkylamino-CO-NH-, ((Cs-
Ce)alkyl),amino-CO-NH-, (Ce-Cyg)arylamino-CO-NH-, (Cs-Co)heteroarylamino-CO-
NH-, (C4-Cs)alkylamino-CO-NH-(C4-Cs)alkyl, ((C4-Cg)alkyl)oamino-CO-NH-(C;-
Ce)alkyl, (Ce-Cyp)arylamino-CO-NH-(C4-Cg)alkyl, (Cs-Cg)heteroarylamino-CO-NH-(C;-
Ce)alkyl, (C4-Cg)alkylsulfonyl, (C4-Cs)alkylsulfonylamino, (Cq-
Ce)alkylsulfonylamino(C4-Cg)alkyl, (Cs-Cip)arylsulfonyl, (Ce-Cyp)arylsulfonylamino,
(Ce-C1o)arylsulfonylamino(C4-Cg)alkyl, (C4-Cs)alkylsulfonylamino, (Cs-
Ce)alkylsulfonylamino(C;-Cg)alkyl, (Cs-Ce)heteroaryl or (C,-Cg)heterocycloalkyi;
effective in treating such a condition.

14. A method according to claim 1, wherein said compound is selected
from the group consisting of:

Methyl-[4-methyl-1-(propane-1-sulfonyl)-piperidin-3-yl]-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)-amine;

4-Methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-piperidine-1-
carboxylic acid methyl ester;



trifluoronethyl, (C C6)acyloxy, (CrCeJacylamnp, _(C
C6) al kyl am ho, ((Cl-C6)al kyl)2am no, cyano,

wWey@no6eo al kyl , trifl uoromet hyKCr CeJdal kyl , ni P€DIB2004/004034
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“d]pyrimidin-4-yl)- -aminoj- plperldln -1-yl}- propan -1- one

nitro(d- C6)alkyl or (Cr C6)acylamno; R5 is

(C2- C9) het erocycl oal kyl wherein the heterocycl oal kyl
groups nust be substituted bygmne to five carboxy,
cyano, am no, deuterium hydroxy, (C C6)al kyl, (CrC
6) al koxy, halo, (C O)ag/\, (CrC 6)alkylam no,
amno(CrC 6)al kyl, (Cr C6)al koxy- CONH, (Cr

C6 al k3B @At riflookdot-{4- i H-pyret d idir-4-
) el gyt gt i

c%?%ﬂ‘ sil‘yh(pd‘?l""‘ B koxy(C r ©6)al kyl ,
( C1- C8)- E@yﬂy@xs[m%yl @B)-@riad[2,30d1b rﬁmdﬁMﬂ?\Pé@'r@]-@@hhMb -1~

hal o( C. 1- C1-C6)al kyl, trif th
t%”f’é’%? %ﬁg %6?'&“’8§ al kyl )a(c?/ C 6) glcyl g?nrﬁge V!

C1- Cajj4n ByL7E6pyatdiofb, -
( C%Zf;% NwthWBWé yafE C?::d{?a gycli]@rgmrﬁ@ﬁ%fgbﬁgﬁgog‘&pe{%ng -1
6‘:)a5 a"a'@i*a%&?aﬂ fhé' H8GC r ©6)acyl ,

Cl- GBjeMe L -piperidin-1-v-
(5R16N1C??} Wy}mmﬂ(@*%ﬁ(@é@%&%ﬁ?lﬁﬂmﬁ%} piperidin-1-yf}

PBIRWVOOYITIS R1ISRI6NS(O) (Cr C8) al kyl, R15S(O)n RL6N,

R S R 3\3.8 Riflkito- WrereiHy-83instH)- (51mefhy27%9rr51$§z A8phyRhRiin-4-
are el?%ijgpndegendently sel ect ed from hydrogen or

-3 RIAN-1H-REORA I8 the formul a R11 ( CRORLO) d

( CRERA-{viethyt-3- F]Vh@thﬂL('FHapaﬂr Isz 3Jd]p)¥|ml§n-qtyl)4amf?10£Blpeﬁdln 1-yl}-
f and g are each i ndependent ; 2,
Qut-g-ynx1-pae;5 O n wherein n |s O 1 or 2; oxygen,

car bony{3-[s- Chlo?&-?N:pwr@rb?i &d]ﬁ&nhﬁd.%@lfm\é@?r §rh|?10]‘4'm°'et9yl-

1l or 2; or carbonyl, Z i's carbony
&iRrgyidi-1-yb-regran! Q\Wﬁarel n nis 0, 1 or 2; RG, R7 RS,

R, RYAMSLFGblo-AH Dy ?rél%lf? 3Bﬂﬁlﬂﬁmﬂﬁ-ﬁw )ymét& IE)A ARy

t he %roup conS|st|ng of “hydrogen or
HRarginal Yh-reapssti-engied by deuteri um hydroxy, ani no,

STt o e, St I R am By -
Pf@j‘HlPQQ‘{jme'ﬂrantP%m@Q hyl (Cr ©6)al kyl, nitro,
ni tro(Neofebodd, KYN-Bméthii- ﬁﬁé’lﬁ%l(ﬂmﬂﬂolopﬁ -d]pyrimidin-4-yl)-amino]-
piperidine-1-carboxamidine;
Methyl-[(3R,4R)-4-methyl-1-(propane-1-sulfonyl)-piperidin-3-yl]-(7H-
pyrrolo[2,3-d]pyrimidin-4-yl)-amine;
(3R,4R)-)-4-Methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-
piperidine-1-carboxylic acid methyl ester;
3,3,3-Trifluoro-1-{(3R,4R)-4-methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)-amino]-piperidin-1-yl}-propan-1-one;
(3R,4R)-4-Methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-
piperidine-1-carboxylic acid dimethylamide;
{(3R4R)-4-Methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-piperidine-
1-carbonyl}-amino)-acetic acid ethyl! ester;
3-{(3R,4R)-4-Methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-
piperidin-1-yl}-3-oxo-propionitrile;
3,3,3-Trifluoro-1-{(3R,4R)-4- methyl -3~ [methyl (5-methyl 7H- pyrrolo[2 3-



R12 is carboxy, cyano, am no, oxo, deuterium hydroxy,
trifluoronethyl, (Cl- C6)alkyl, trifluoronethyl (CrC

W@ r@bkglo72 (Cr C6) al koxy, halo, (Cr C6)acyl, PCT/IB2004/004034
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(Cl-Co)al kyl am no, ((Cr C6)al kyl)2 am no, am no(C i
-C6)alkyl, (G -C6)al koxy-CO NH, (C1-

C6) al kyl am no- CO-, (C2-Co)al kgniyl , (C2-C6) al kynyl ,
(d-C fQal kyl am no, hydroxy(d- C6)al kyl,

(C1-C6) al koxy(C 1-C6)al kyl, (G -C6)acyloxy(Cr

C6) al kyl, nitro, cyano(Ci - C6)al kyl, halo(C

1- C6) & RBR 4F{)14-M@{h§l i&rﬁ@%?'—(}?ﬁpyrﬁo‘d[ﬁ blb%ﬁm&mﬂi-yl)-ammo]-

trlfluororreth ["am no,
cRpelidin-Anirhat é %?%ﬁ kyI (c1 OGJaI kOXy(Cl-
C6) acyi- «aRmv? @mm(oqc‘o_’m%}%p 3- ownnﬁ&.ﬁulyu%ﬁwémo]-zp
1- C6) al k C1- C6) al kyl ar no(C 1-
(T@i}y'c%?%ﬂ% )YI ?5?9%‘(-@19,- c6) acyl R15R16N- co O,
R15R1 - - -
LS RLON@RA I SPASH o B M RAG O a4
'Hefb)/'b%q%r N-1-YERP5eRESNEEES: m  R1ISRLGNS(O) m (d- C
6) al k B;n@lﬁ!, . 3 g o
W?ﬂgr e?/(iris nﬂﬁﬂ;)g@ O@rm- By yl %ﬁé(@ (‘ﬁi%ﬁp@@]ﬁ%ﬁﬁhm-&yl) amino]-
Md@%@)ﬂr@&?f'ﬂ@eé‘e%éfé@@m"ﬂlﬁ%rﬁﬂdydr ogen or (Cr ©6)alkyl;
R2 %m PSR t

gr oﬁnqg 5?& rs[\gilc n anqdr ogééilﬁyl é J{quﬁn%gtrﬂow tdﬂgllnmldm-4_
H&%%’WO] piperidine- -&a@@xymldqr@ C6) aI kenyl ( C2-
C6) al kygyl
) L1 NSRRI i LR et Bear
tliyer, &idroy, paariegs.ysraall- 'Gﬁﬁétl@falulkﬁjus g@lﬂ’@pboﬂﬂ @apwi bnial dognea and
Ss‘kt?rrstgé)l(rilsb}é?grr )t(lgrﬁ‘%aém %nW%elaggngg% lﬁﬁll Egr?ua @?&bgﬁl‘n‘?stenng
69 aRidyMamimaban amaurtod elopmpenne of thedsmadd het er oar yl
(C2- C9) het erocycl oal kyl .1 (C3- 2C9) cycl oal kyl or
(C6-Cl0)aryl; or R2 ancR e each independently (C3-
G o)cycloal kyl, (C3-ClQ) cycl oal koxy, (G
- C6) al kyl am no, ((d-
(arC 6)al kyl thio, (cdgl ,
6) al kyl sul fi nyl, (C6- aNIsqulnyI
(Cl1- 06) al kylsulfonyl (06-GiHo) aryl sul fonyl, (d-C

b) acyl CrCG aIkyamnoCO
(%&%maﬁ 8‘?‘5‘5 acc?éﬁb@ﬁﬁaﬁg&%?é )Wg?'i?) d kyl or (C6- Ci
0) ar yIRibaigedup dfhiee fortaroar yl , het er ocycl oal kyl and
aryl groups are optionally substi t ut ed by one to three

hal o, (Cr C6)al kyl, (Cr Co6) al kyl - NH, (Cr
C6) al koxy- CO NH )aIt ~CO N+ (d -Cb)al kyl,
(Cr C bJal koxy- CO- NH Cr zC

C6) al koxy- CO- NH (C 1- C6) al kidxy, cargoxy, car boxy(C
C6) al kyl , carboxy(CrC 6) al koxy,
benzyl oxycar bonyKCr CeJal koxy?M ( Cr Cral koxycar bonyKCr C

WHaldiRyYs 0,({&£10) aryl,

R* is selected from the group consisting of hydrogen, (C;-Ce)alkyl, (C;-
Ce)alkylsulfonyl, (C,-Ce)alkenyl, (C2-Cg)alkynyl wherein the alkyl, alkenyl and alkyny!
groups are optionally substituted by deuterium, hydroxy, amino, triflucromethyl, (C;-
Cy)alkoxy, (C4-Ce)acyloxy, (C-Cg)alkylamino, ((C4-Cg)alkyl),;amino, cyano, nitro, (C,-
Ce)alkenyl, (C»-Ce)alkynyl or (C4-Cg)acylamino; or R* is (C3-C1o)cycloalkyl wherein the
cycloalkyl group is optionally substituted by deuterium, hydroxy, amino,
trifluoromethyl,  (Cy-Ce)acyloxy,  (Ci-Cg)acylaming,  (Ci-Ce)alkylamino,  ((Cs-



am no, am no(C 1-C6)al kyl, (CrCeJal koxycar bonyl am no,
(Ce-C ary C C6)al koxycar bonyl am no, (Cr

w@gjoalokogram no, ((Cr C6)al kyl ) 2am no, (Cl- PCT/IB2004/004034
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C6) al kyl am no(Cr C 6) al kyl, ((Cl-C6)al kyl)2am no(C
1- C6) al kyl , hydroxy, (Cl-C6Jal kOXy, carboxy,
carboxy(CrC 6)al kyl, (Cr Co6)84-koxycarbonyl,
(Cr CeJal koxycar bonyKCr C6) al kyl, (Cr C6)al koxy- CO NH,
(G C6)al kyl -CO- N+, cyano, (C5- C9)heterocycloal kyl,
am no- CO-NH, (CrCelJdal kyl am no-CO- NH, ((Cl-
)amywhﬁrifmsym @%Mﬂcﬂ Q EleyC 0N Lrgtheitty KG-CQalki nitro, nitro(Ci-
C@ﬂg ﬁroar am no- CONH-
alell £1 Ry PRREVIITBS: NH- COr ceal kyl |
((Cr ORI & ke Lzahbterocodikly Gilnereh) #hiekiyéterocycloalkyl groups must be

{ZIGIE) B HrEh e b St S g, o (C-Coon
geJ GC)’ﬁk@lykMélau damydeyl, (C-Co)aihylaing, soiifafGy-Caailyb (C(- Ca)a|koxy-

Rl b M BT iy (G U, T LM pamin
anﬂfomﬁgé)ém thrbm(:pcg)am%xm Ry)alkoky@C:- Ce)alkyl (C1-Ce)acyloxy(C1-

)@A‘Y L '%WS uCy(:\ %ﬂ?@ﬂ’ rrs’ag?()pp %ga?kyl nltSI"OdCf yalkyl BRlStomethyl,
fr@%or%?aéweﬂ(emwtwal | folco)aes i,y (G CojecglatrinugCo Oalial, - (Cr

d
o RO OIEy b sy SRSl -
@@)mlammdleh “agjaog, «duuxwlkyl)ga?ﬁﬁchsmga@um‘FR@m@@@ RFR"N-

g%@ﬁb'i e ol St o b B PO en R Bt N ARbr i Coak

S(Sé) NORﬁsgﬁ )R ERoNlE WaerBinNn(£0R) wr ghedeR'P apd R'® are

IS selected fro r consi n
srchpdreachnty esieatsy Fomyoracen o Gy ey oth s it ot the formula
(C2- Co) al kenyl, (C2- CB)aIkynyI wherein the @%
al kenyl and alkynyl groups are optionally stltuted
by deuterlun] hyd xy, am no, t@l%buoroneth ./ (C1-

C4) oXYy, ‘t 0
mno WJ} itro, OKX(Y )alkenyl (Z)g

(C2 OG)Qkyn |a yl am no or R4 is

(C3-C10) cycl oaI kyI er i the cycloal kyl group is
optionally substitut ed by ‘@euteri um hydroxy, am no,
trifluoromethyl, (Cl-C6JaCyloXy, (Cr C6)acyl am no,
(CrOtal kyl ami no, ((C1- I

whereinais 0, 1, 2, 3 or 4,

b, ¢, e, f and g are each independently O or 1;

dis0,1, 2, or 3;

X is S(0), wherein n is 0, 1 or 2; oxygen, carbonyl or —C(=N-cyano)-;

Y is S(O), wherein nis 0, 1 or 2; or carbonyl; and

Z is carbonyl, C(O)O-, C(O)NR- or S(O), whereinnis 0, 1 or 2;

R®, R, R®, R®, R" and R"" are each independently selected from the group
consisting of hydrogen or (C;-Cs)alkyl optionally substituted by deuterium, hydroxy,
amino, trifluoromethyl, (C-Cs)acyloxy, (C4-Cs)acylamino, (Cs-Ce)alkylamino, ((Cq-
Co)alkyl),amino, cyano, cyano(C4-Ce)alkyl, trifluoromethyl(C4-Ce)alkyl, nitro, nitro(C4-
Cs)alkyl or (C4-Cs)acylamino;

R'? is carboxy, cyano, amino, oxo, deuterium, hydroxy, trifluoromethyl, (C:-
Ce)alkyl, trifluoromethyI(C1-Ce)elkyl, (Ci-Cs)alkoxy, halo, (Cs4-Cglacyl, (Cs-



C6) al kyl ) 2am no, cyano, cyano(CrC 6)al kyl,
trifluoronmethy”CrC Jalkyl, nitro, nitro(C 1- C6)al kyl

w@eoo§@s0@72Jacyl am no; R5 is (C2-C9) het er ocycl oaP&yiB2004/004034
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wherei n the heterocycl oal kyl groups mnust be

substituted by one to five carboxy, cyano, am no,
deuterium hydroxy, (Cr Ce)al-8, (C C6)al koxy, hal o,

(Cr Co)acyl, (O Co)al kyl am no, am no(C r C6)al kyl,

(Cl- C6Jal kOXyCO- NH, ( Cr QQal kyl am no- CO-,

(C2- C6) al kenyl , (C2-C6) al kynyl, (C C6)al kyl am no,
aﬁ%)alhﬂamihoﬂﬁ()ca’r@’eyélkyl)ayaimndyéﬁrb(@&a’:)hlkyil (C£Cl)alkoxy-CO-NH, (C:-

COMIBRRLCor, BN, (OB R R oy .-
6Cablkyll , (GrCdHalkany(DrCHsikyl, t(¢1ﬁd:é)a)¢y¢nm(my¢6§‘élk Jaitrsy | eyano(C;-

(o) ULl RS kS

a@d)aleyl Cr C(CBI}@@MM@MJG C6) 6¢1k®d)acy(a@3m0(@903 atiyll, am em(@)éﬂ(oxy(Q-

ety At B Bt BBt G Iy (G Coaklamino(C

REH&RYE NSC O s Jaky REAG(ISSCe)achn, (Ri‘SRJGNmJQAl R'MSHCED-(0)- Cg)alkyl

%@H@%n “ (g\éﬁ‘%@aggerﬁm G%}(Q’E @2§1ﬁ6)§rlhyl -S(O)r-

hpaHQatityl, or R ]IS KY | R”af*GNs(@rmouacqts)dn@l f Ofﬂ"”ﬁé@) R™N,

(@&O%wH@Q%we&’@ﬁ@md'ép'éngieﬂt Py 20385 R énijs o) are each

lindeéhendenty;seléctedt fEgrdhydrogbie be{a)- G:];)alISle 1 or 2
oxyge

wher elr]%2 %r‘?(; ?A é/rele%qh E‘%B‘?ndc@gﬁb@ﬁg?Ptedaﬁﬁ%F"Zé“PsgrOUp consisting of

dedhgey) deGetuf, , ainG) Mo, Ohydigg?)l ngrdgﬁ”@r&bﬁ/ Nd,TSalkehyl, (C-

%&%@é‘%eﬁ'{ﬁ@?r%iﬁgﬁ (ﬁﬁf‘l"\o&ﬁ‘?th@(ygr GpCosht stCm§elgikoxy, (Cs-
rShepdiekyd Whé@m tHehalil kakox9 R b?é!@éllkw g%ﬂ%ta'ré Eﬂb%am’substlttued

oronet

339/“ it 3'97 (5%9 F@bgeé%fs@m ﬁ&ﬁd‘tarol( @V@Oqu@ytpoa% awino((Ce Cplalkylthio,
@) @Hé}kwanﬁr&bﬂ Cy- og)éwgfamib{@n(&&ca het@%ﬂ}l ké(':;lcg)heterocycloalkyl

ééla LRVHORIRN (8 SCo Lotk b, Rkapd, B Covendesh egapendenty (Ce
aBYh)BRClo=RY®, (d@@qo%ycmkokydf (OXEe)alklahdint" QERICYikyldrino, (Ce-
Cio)arylamino,  (Cy-Cglalkylthio,  (Ce-Cio)arylthio,  (C-Cs)alkylsulfinyl,  (Ce-
Cio)arylsulfinyl, (C4-Ce)alkylsulfonyl, (C¢-Cio)arylsulfonyl, (C4-Ce)acyl, (C4-Ce)alkoxy-
CO-NH-, (C4-Cg)alkyamino-CO-, (Cs-Co)heteroaryl, (C2-Co)heterocycloalkyl or (Ceg-
Cuo)aryl wherein the heteroaryl, heterocycloalkyl and aryl groups are optionally
substituted by one to three halo, (C4-Ce)alkyl, (C;-Cs)alkyl-CO-NH-, (C4-Cé)alkoxy-
CO-NH-~, (C4-Cq)alkyl-CO-NH-(C-Co)alkyl, (C4-Cs)alkoxy-CO-NH-(C4-Cq)alkyl, (C;-
Cs)alkoxy-CO-NH-(C4-Ce)alkoxy, carboxy, carboxy(C+-Cg)alkyl, carboxy(C4-Cs)alkoxy,
benzyloxycarbonyl(C4-Ce)alkoxy, (C+-Cs)alkoxycarbonyl(C;-Cg)alkoxy, (Ce-Cyp)aryl,
amino, amino(C,-Ce)alkyl, (C4-Cg)alkoxycarbonylamino, (Cs-Cqo)aryl(Cy-
Cs)alkoxycarbonylamino, (C4-Cs)alkylamino, ((C4-Cs)alkyl)samino, (Cy-
Ce)alkylamino(C4-Ce)alkyl, ((C1-Cs)alkyl);amino(C4-Ce)alkyl, hydroxy, (C4-Cg)alkoxy,
carboxy, carboxy(Cs-Ce)alkyl, (C4-Cs)alkoxycarbonyl, (C4-Cg)alkoxycarbonyi(C4-
Ce)alkyl, (C4-Ce)alkoxy-CO-NH-, (C4-Cs)alkyl-CO-NH-, cyano, (Cs-
Co)heterocycloalkyl, amino-CO-NH-, (C4-Cs)alkylamino-CO-NH-, ((Cs-
Ce)alkyl);amino-CO-NH-, (Cs-Cyo)arylamino-CO-NH-, (Cs-Cs)heteroarylamino-CO-



C6) al kyl, trifluoronmethyl (CrC b)al kyl, (Cl-C6Jal kOXy,
hal o, (Cl-C6JaCyl, (Cl- C6)al kylam no, ((Cr C6)al kyl)

wQ2@s060072 anmi no(C r C6) al kyl, (Cr C6) al koxy- COPCWAIB20€1004034
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Co6) al kyl am no-CO-, (C2-C6)al kenyl, (C2-C6) al kynyl,
(Cr C6)al kyl am no, hydroxy(C r C6)al kyl,

(C1-C6) al koxy(C 1-Co6) al kyl , ¢&&- C6) acyl oxy(C
1-C6)al kyl, nitro, cyano(Cr C6)al kyl, halo(Cr

C6)alkyl, nitro(CrC 6)alkyl, trifluoromethyl,

trifluoronmethyl (Cr C6)alkyl, (Cl- C6)acy| am no,
(-, CG)@G‘}QGMWWFIGWCOM'D-@ﬂ%I)aIkyI (C1-Cs)alkyl)2am|no-CO NH-(C;-

(SR B FRIGS e 110 RGBS Hrp oo

Co)dg)lacyl , ((d-(Cr-EdmlikdylsQianyl, nof Cr(C,HE3mtkylsulfonytamino,

%@%ﬁ%ﬁ&%@@%&%ﬁﬁﬁ (@3 e@%&ﬁsg@l ygé &C{\I;#m)(a@flsulfonylam(mo

-(Co Y ad)anylsuBdrpfamino(CarGs)akysl kyl , RLEG)EINGsMchylamino, (Cy-

%@W%&&%ﬁég@y %‘gﬁg‘%o Rl@‘%)*bqiergc%@lkyl;

R15 araffeRiV® iarteatiag sudchredegreiitdant | y seI ected from

hyd
T depeienth (g ity arire litof Bafeihs BTt argrtgprous host
jsbaeg ¢BYHDY irt @ niammalaintlading balumanh gdapshising béiministering to said

{7 .’gﬁ% Van, %&H&gf%t%?%ﬂ[}? é%?ﬁ‘g@ﬁl i((o? Ioes) alkyl, (orcC

6) al koxy, (C3- Cl10)cyclpgtl kylL> wherein the al kyl,
al koxy or cycl oal kyl re optionally substittued
by one to three grou ed from hal o, hydroxy,
car boxy, amno (CrC 0 (aC1 Cp) al kyl am no,
((CrCral kyl ~am no, ( roar yl,
(C2- C9) het erocycl oal kyIN™ ( C9) cycl oaI kyl or
(C6-Cl0)aryl; or R2 and R3 e each independently (C3-
Glm%rmabwically(é&eg%gpecs‘éﬁ |tf‘fé%5f°%)ﬁere(rp' C

al kyl,am no Iy 2am no, (C6
010) arypyl'%ﬁﬂfﬂjip qfdche bsmalakyl thio, (C8-C 0)arylthio,
(G -cCo6)al kylsulfinyl, (C6- ClO)aryssulfinyl, (CrC
6) al kyl sul fonyl, (C6- ClO) aryl sul f giyl, (CrC 6)acyl,
(Cr Co6)al koxy- CO NH, Ld- CeJat i no- CO-,
(C5-C9) heteroaryl, (C2- 125 yoal kyl or (C6- C
o)aryl wherein the heteroaryl, heterocycloal kyl and
aryl groups are optionally stituted by one to three
halo, (C Cg)al kyl, (CrCeJalkyl-CO-NH, (C C6)al koxy-
@benih y i CH-@6);al kyl - CO-NH (C 1-C6) al kyl, (Cr

i06) > ;ﬁmﬁi{os%% carrggiq}ﬁﬁ) i ko>?§7?%§qﬁqgoecfé\y%ﬂgex %&I%I&q (Cr-
Cajabigisylf@nC (E)-ds)etkenyl, (@ACY) bRy ety HeCaIRyIO AikEHDEMd alkynyl
g%uﬁ & @Fﬁ%{a@? B%%I;téﬁ? Ip%[d%ﬁ%%}.lﬁq?)ﬁydro&ﬁ a_ng?no,ot)riﬁlwrlomethyl, (Cy-
O%)Mkkd@&ydwbw,e(@-m)a)alkﬁ/@@niﬁ‘d,QI@ILGZé)éIGyIJQamino, cyano, nitro, (Co-
Cs)alkenyl, (C2-Cg)alkynyl or (C4-Cg)acylamino; or R is (Cs-Cyo)cycloalkyl wherein the
cycloalkyl group is optionally substituted by deuterium, hydroxy, amino,
trifluoromethyl,  (Cs-Ce)acyloxy, (Cy-Ce)acylamino,  (C-Ce)alkylamino,  ((C;-
Ce)alkyl);amino, cyano, cyano(C,-Cg)alkyl, trifluoromethyl(C4-Cs)alkyl, nitro, nitro(Cs-
Ce)alkyl or (C4-Cg)acylamino;

5

is (Co-Co)heterocycloalkyl wherein the heterocycloalkyl groups must be
substituted by one to five carboxy, cyano, amino, deutenum hydroxy, (C1-C6)alkyl

A(C1 C6)alkoxy, halo, (C1-Ce)acyl (C1-C5)alkylam|no ammo(C1 Coe)alkyl, (C4-Cg)alkoxy-



C6) al koxycar bonyl am no, (C -CB)al kyl am no, ((Cr
C6) al kyl ) 2am no, (Cl- C6)al kyl am no(C 1-C6) al kyl,

W@ ¢@30a0Yal kyl ) 2am no(C 1-C6) al kyl, hydroxy, PCT/IB2004/004034
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(C1- C6Jal kOXy, carboxy, carboxy(C r Co6)al kyl, (Cr

C6) al koxycar bonyl, (Cr C6)al koxycarbonyl (C r C6) al kyl,
(C1-C6) Bl kOXy-CO NH, ' (C @8p-al kyl -CO NH, cyano,

(C5- C9) heterocycl oal kyl, am no- CO- NH,

(CrCeJal kyl am no-CO-NH, ((Cl- Co6)al kyl)

2am no- CO-NH-, (C6-C10)aryl am no- CO- NH,

(CB-N9) (@.t@g)al&ylaﬂnﬁmm- QONIE;)alkenyl, (Cz-Cs) alkynyl, (C;- C6)a|kylammo

fgﬁp ﬁ@ %%kﬁ(@d%x?&“}ts%gw (C%ée?althy(C é%[lk)%s 2(? -(leagyloxy(Cr

(CHaliGAQhitroy lcganotOr-Chladyt: (h@lolopea)alkgﬂyImtro(c:1 Ce)alkyl trifluoromethyl,

TRy PEMTEoROPISE e Epapighti 1 iy Eandiiminpior-Caatt,  (C:-

Gms)akw(@ucg)acwérmnbnodrﬁna(dmmdwl :amino(C4-Cg)acyl(Cs-Ce)alkyl, (Ci-

| f
(@a 6%‘6%“ oA hfﬁ%h?ﬁ%’kx'ée%%%)ﬁgm RoRyNafPrde &R °R™N-
]C@@)?«bk)ﬁlk.yl (@QGJ)aIkKW(SJ)JanWRﬁms@) (QI5R16NS(0)m (C1| Ce)alkyl,

TSI B B B O i Ml bt T e ar

aach Mitichendentld delebtcl TRMMAYREGArCE (CH-OIRMSA; tdr 9@6@5 of the formula

treating or preventing chronic heart, lung, lliver,
ki dney, pancreas, snall-intestine, ut er us, /jRf ts,
bone marr ow, Iinb, cornea and skin transpl

reje onin a MI ncl u cn:gj’RéO hunman,
an aﬁgynt of, a/m;rrpou éﬂ h(e f or Nk
I

phar macéeRIRY ~ accept a e salt thereo ,‘°' wherein Re is
a group of the fornula (CH2)y whereiny is 0, 1 or

2; R4 is selected from tthe/group consi sting of

hydrogen, (Cr C6)al kyl, (Cl- C6)al kyl sul fonyl,

(C2- C6) al kenyl , (C2-C6)al kynyl wherein the al kyl,

al kenyl and alkynyl groups are optionally substitutedl

by deuterlum am no, trifluoronethyl, (Cil-

C4) al MG ré‘xy, (Cr ©8)al kyl ani no,

(( Cl- Gy, If)dn)j g2@rme96h incl¥périently Diop1; (C2- C6) al kenyl,

(C2- Cg).al k r (Cl-C6)acylamno; or R4 is

(C3-C 793/%%:9% wherei n the cycl oal kyl group IS

opt i onabla(owmdrehwlgd byr g&»&ygém WArbdhyFra0( :
tr.f|yu %@W" &orc 6§ on Cr Ce acyl ani ﬁdo%n‘?ér
c6) al KyP el is Be) af 'ﬂr)a hgNdcyano, cyano(C
1- C6) & ik yhrbohyl| €(ON-00ED)NR- 0FSO R eksth n iDL 1 65 2:
nltro%@&? 8 o9 10 11

R% R%, R™ and R are each independently selected from the group
consisting of hydrogen or (C-Cs)alkyl optionally substituted by deuterium, hydroxy,
amino, trifluoromethyl, (C;-Cg)acyloxy, (Cs-Cs)acylamino, (Ci-Ce)alkylamino, ((Ci-
Ce)alkyl).amino, cyano, cyano(Cs-Ce)alkyl, trifluoromethyl(C-Cs)alkyl, nitro, nitro(C;-
Ce)alkyl or (C4-Cg)acylamino;

R™ is carboxy, cyano, amino, oxo, deuterium, hydroxy, trifluoromethy!, (C4-
Celalkyl, trifluoromethyl(Ci-Cg)alkyl, (Ci-Cs)alkoxy, halo, (Ci-Celacyl, (Ci-
Ce)alkylamino, ((C4-Ce)alkyl); amino, amino(C,-Ce)alkyl, (C;-Cs)alkoxy-CO-NH, (C4-
Ce)alkylamino-CO-, (Cy-Cs)alkenyl, (C»-Cs) alkynyl, (C;-Ce)alkylamino, hydroxy(C;-
Ce)alkyl, (Cs-Cs)alkoxy(Ci-Cg)alkyl, (C4-Ces)acyloxy(Cs-Ce)alkyl, nitro, cyano(Cs-
Ce)_alkyl, halo(Q-CS)aIkyl, nitro(g1fQ6)alkyl,_ _ trifluoromethyl,  trifluoromethyl(C,-
Cs)alkyl, (C1-Ce)acylamino,  (C4-Cg)acylamino(Cq-Celalkyl,  (C4-Ce)alkoxy(Cs-
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C6)al kyl or (Cr C6)acylamno; R5 is
(C2- C9) het erocycl oal kyl wherein the heterocycl oal kyl

w@e@aperomust be substituted by one to five carPOKIB2004/004034

cyano, amino, deuterium hydroxy, (CrC 6)alkyl, (C

C6) al koxy, halo, (CrC 6)acyl, (Cr C6)al kyl am no,

am no(CrC 6)al kyl, (C C6)al-R&xy- CO NH,

(C1-C6) al kyl am no- CO-, (C2-C6)al kenyl, (C2-C6)

al kynyl, (CrCeJal kyl am no, am no(C 1-C6)al kyl,

hydroxy(C r C6)al kyl, (Cl-C6)al koxy(C 1-0C6)al kyl, (G |
CQ@‘}MI“@X?@(DP@@Q)%W@WWH% 1%)a %@g)@&y@a@@kyiammowr
bgbésfl Cfc, ‘& a?k%)xérpupg ¢l deyl, @@WNK&UO R15R16N %cr) (C1-Co)alkyl,

h | k
e O @5@!&8@% A € CalkyhS(O)

@@5 AT St R et T
é‘l(ﬁw%)aﬂwmvvi@(@ﬁ 1mO@) Qcy1 OrRaEm!E% ? R’16 are each
§é|§ct€d ﬁrlﬁ«'@é sqr r(n&@e\,%igﬂ S(O m

%al kyl, R15S(O |,
R16N RREGS( B M@mmlmde@sm@ntlyl selpnigd fiennities gmup1 cesisting of

ﬁ‘{"gr%gﬁn s R@ %ggr‘n 'W\?&W%ﬁé' x?&%hfcg@dcsémghw (Car
CORbYID) zrmmethm " (uoromelieyn, «ip Laakd, (CrCraleny; (Co
ég,) clo%fkylewhéreiﬁgﬁe %k?fr SIé?g& %Qﬁ@( ﬁ‘éé é(rg%p%&néhly stbstittued

er e
ok gty thees boups selected @pﬂmayahwywy vaerXB(@mp (reGoaliylthio,

@‘( g kyl%(n 3(01%5)%5\6?9&&% e(?g %e'te?o&'glr b@‘ﬁg)hzeter&%ycloalkyl

(@2; Carayclaatkyl RIO (Gn@ioRIV; sareRéaamd | Ridegsenesit Iuydependently (Cs

SRSERA ) RELER S0 RS oo A PP BN amino, (e
GyotarpiRminca i l'(61 Oe)aIIWItlmo,r On@el‘ﬁ]ﬂo).ar)(]m 6)(@0%)3““}[3_11@:'0}"'(3 (Ce-
e e T L
QDE-NH;, (Gﬁ(Be()QIKyeimino-Cg-aI(@ng)bete(o’aryl (B}@@)?Biamqydpalmlmr (Ce-
L e e LRt S By TR e optonay
Sifiystituked by (cBe- GetBedek Xy, (@habg)alkleﬂGﬁBs)ai@MCOMl: (C4~Cg)alkoxy-
CO-NH-, (C;-Cs)alkyl-CO-NH-(C4-Cg)alkyl, (C;-Cg)alkoxy-CO-NH-(C4-Cslalkyl, (Cq-
Ce)alkoxy-CO-NH-(C+-Cs)alkoxy, carboxy, carboxy(C4-Ce)alkyl, carboxy(C,-Cs)alkoxy,
benzyloxycarbonyl(C-Cs)alkoxy, (C¢-Ce)alkoxycarbonyl(C;-Cg)alkoxy, (Ce-Cyo)aryl,
amino, amino(C4-Cg)alkyl, (C4-Cg)alkoxycarbonylamino, (Ce-Cro)aryl(Cs-
Ce)élkoxycarbonylamino, (C4-Ce)alkylamino, ((C4-Cg)alkyl),amino, (Cy-
Ce)alkylamino(C4-Cs)alkyl, ((C4-Ce)alkyl),amino(C4-Ce)alkyl, hydroxy, (Cs-Cs)alkoxy,
carboxy, carboxy(Cs-Cglalkyl, (C4-Cg)alkoxycarbonyl, (C,-Cg)alkoxycarbonyl(C,-
Cs)alkyl, (C4-Cs)alkoxy-CO-NH-, ‘ (C4-Ce)alkyl-CO-NH-, cyano, (Cs-
Cg)heterocycloalkyl, amino-CO-NH-, (C4-Ce)alkylamino-CO-NH-, ((Cy-
Cs)alkyl);amino-CO-NH-, (Ce-Cig)arylamino-CO-NH-, (Cs-Cg)heteroarylamino-CO-
NH-, (C4-Ce)alkylamino-CO-NH-(C4-Ce)alkyl, ((C4-Ce)alkyl);amino-CO-NH-(C,-
Cs)alkyl, (Cs-Cqp)arylamino-CO-NH-(C;-Cg)alkyl, (Cs-Co)heteroarylamino-CO-NH-(C;-
Ce)alkyl, (C4-Ce)alkylsulfonyl, (C4-Ce)alkylsulfonylamino, (Cy-
Ce)alkylsulfonylamino(C4-Cg)alkyl, (Ce-Cio)arylsulfonyl, (Cs-Co)arylsulfonylamino,
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C6) al kyl am no, ((C C al kyl am no, am no(C r C6)al kyl,
(Cr C6)al koxy-CO NH, (Ci1- C6)al kyl am no- CO-,

w@ gpsoapat kenyl , (C2-C6) al kynyl, (Cr C6)al kyl Bai/mB004/004034

hydr oxy(C C6) al kyl, (Cl-C6)al koxy(C 1-C6)al kyl,
(Cl-C6)acyloxy(Cr Co)alkyl, nitro, cyano(C C6)al kyl,

hal o(C 1-C6) al kyl, nitro(C 18%6) al kyl ,

trifluoronmethyl, trifluoronethyKCr C6)al kyl,

(C1- C6) acyl am no, (Cl-C6)acyl am no(C 1-C6)al kyl,

(C1l-Co) al koxy(C 1- C6)acyl am no, am no(C 1-C6)acyl,

05 QoY IdutichYlamirlo( G-Cs)aBYlal kyl , (CeCe)atkylsulignyiamine( C i (G-

CoaR B B R i EOR By (P ey pipptt

RlSOOé@d%IMa wﬁlé'ﬂ%lh@(sm)m\hico(]mom) al kyl -S(O m

%?éRl aI I %\I S&@; %ﬁl ﬁrpgﬂ%g}(%(ﬂea@%%@%%.% chronic heart, |

Rh§ 3(vey, mﬁw;ﬁéhc%)sad;dwll -intdséine, utenus| jsinfs, bone magroan timb,

R15 and 6. .are i nde

R BPagen SBP ResRERySrRl R ik g § By Bomrising an

amdentesidestinipouae loetheddmiulam t he group consi sting of

hydrogen, deuterium aniyno, haI o, hydoxy, nitro,

carboxy, (C2-06)al kenyR (CR? C6)al kynyi,

trifluoronmethyl, trifl t hoxy, (Cr CG)aIkyI

(Cl- QQal kOXy, (C3- 40) | Kyl , wherein the al kyl,

al koxy or cycl oal kyl Qg Bptl onal | y substi ttued

by one to three grou ed from hal o, hydroxy,

carboxy, am no (CrC 6) a kyI tthio, (Cr CG) al kyl am no,

((CrC 6) al kyl ) 2am (C5- C9) het er oar

BW?HE@@UB@'&’I%S‘?R%WG S@'t@w(%ﬂ cye rsefm kyl or

(C6 Cﬂ;@)saég f tH3Zomhfla R3 are each i ndependently (C3-

C10) cycl oal'k , (C3-Cl10) cycl oal koxy, (Cr

C6) al kyl am no, ((C i -C6)alkyl)2alRno, (C6- C

o)arylam no, (CrC 6)alk Ith|o ClO)aryIthlo (& C

6) al kyl sul finyl, (C6- cé )y (arc -

6) al kyl sulfonyl, (C6-C 0) aNyI sul f2 onyl, (G -GC6)acyl,

(G -0C6)al koxy- CONH, (G |-Co)al kyam no- CO-,

(C5-C9) heteroaryl, (C2-C9)tretverocycl oal kyl or (C6-

%g? ﬂw‘s (y\lnlec;rei n the het eroaryl, heterocycl oal kyl and
oupgs areé optionally substltuted by one to three

haI 0, RfGs e yiom (@ gr@®) abksistingOoNHydrogen, (Ci-Ce)alkyl, (Ci-

@f%}‘@'ié’ége %%i{‘?c@@@%ﬂww We% tife dikfOAREMY land alkynyl

Gfoupb laneqapﬁlﬁhdﬂms(ﬂﬁsmuté}ﬁbwdeubeylum hydroxy;, antino bioflygramethyl, (C-

g: @%" k@xﬁ» ox)}‘gﬁ?{gﬁ%% C,%X(&C@ @éﬁlﬁ%&gﬁ%&ar ?%%ngt% (Co

Q) aikenyl, arg-mg)alkmyl mo(@:—Oe)a@@baahrh’gglo,rR is (Cs-Cm)cycIoaIkyl wherein the
LSRR SRR SRR "B R, oron, amine

(rfiCofceathfy | N@1QmcyloBh-  (Ci-Ce)acylamino,  (C4-Ce)alkylamino,  ((Cs-
Ce)alkyl);amino, cyano, cyano(Cs-Ce)alkyl, trifluoromethyl(C4-Ce)alkyl, nitro, nitro(C4-

Ce)alkyl or (C4-Cg)acylamino;

R® is (C,-Co)heterocycloalkyl wherein the heterocycloalkyl groups must be
substituted by one to five carboxy, cyano, amino, deuterium, hydroxy, (C4-Ce)alkyl,
(C4-Cs)alkoxy, halo, (C4-Cs)acyl, (C1-Ce)alkylamino, amino(Cs-Ce)alkyl, (C4-Ce)alkoxy-
CO-NH, (C4-Cg)alkylamino-CO-, (C,-Cg)altkenyl, (C»-Cs) alkynyl, (C4-Ce)alkylamino,
amino(C-Cs)alkyl, hydroxy(C4-Ce)alkyl, (C1-Cs)alkoxy(CrCs)alkyI (C+-Ce)acyloxy(C-
Ce)alkyl, nitro, cyano(C,-Cg)alkyl, halo(C1 Ce)alkyl, nitro(C4-Cg)alkyl, trifluoromethyl,
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C6) al kyl ami no(C r C6) al kyl, ((C1-Co6)al kyl)2am no(C
1-C6) al kyl, hydroxy, (Cr C6)al koxy, carboxy, carboxy(C

WO 206)peloky | , (C-i-Cf Qal koxycar bonyl , PCT/IB2004/004034

(Cr CeJal koxycar bonyKCr C6) al kyl, (d-CeJal koxy- CO NH,

(Cr Co)al kyl -CO- NH, cyano, (C5- C9)heterocycloal kyl,

am no- CO-NH, (CrCelJal kyl am-8@~ CO-NH, ((C1-

Co6) al kyl ) 2am no- CO-NH, (C6-CL10) aryl am no- CO- NH,

(C5- C9) het er oar yl am no- CONH-

(CrCral kyl am no- CO- NHt Cr CeQal kyl ,
(fifl@iro@e}ral(Ry-Ch 2y, ndCEOs)HeyladirD, - (6)-&bJrgylaminedCeFe)alkyl,  (Ci-

AU EERNE S EB in, rgpGrgaenorcommon,
Coulepaatriolts0i (0 CORIh paik(Cs Gufacwy RAR CQ-01 RR™N-
coRC ksl SRS R Rk RS0 (G-l
R@<m®1m,yFR@&@)gR?Nemi-agel@ymmwa|rky'e 0, (@2 and R” and R™ are
BRSPS o i ioa S bPICHE Sk 5P GHELR O frie'formuia
(C2- C9) het erocycl oal kyl, effective in such ﬂi}iders

b

or conditions and a pharmaceutical ® accept/all "
carrier. (X), N /R
@),

(CR9R1O)
X (CR6R7)/ N N d\<Y)e
Lo
(o]

whereinais 0, 1, 2, 3 or 4,

b, c, e, f and g are each independently 0 or 1;

dis 0,1, 2, or 3;

X is S(0), wherein n is 0, 1 or 2; oxygen, carbonyl or —C(=N-cyano)-,

Y is S(0), wherein n is 0, 1 or 2; or carbonyl; and

Z is carbonyl, C(O)O-, C(O)NR- or S(O), wherein nis 0, 1 or 2,

R® R, R®, R°% R" and R"" are each independently selected from the group
consisting of hydrogen or (C;-Cs)alkyl optionally substituted by deuterium, hydroxy,
amino, trifluoromethyl, (C;-Cg)acyloxy, (C4-Cs)acylamino, (C4-Cg)alkylamino, ((Cs-
Ce)alkyl).amino, cyano, cyano(C,-Cs)alkyl, trifluoromethyl(C4-Ce)alkyl, nitro, nitro(C,-
Ce)alkyl or (C4-Cs)acylamino;

R™ is carboxy, cyano, amino, oxo, deuterium, hydroxy, trifluoromethyl, (Cs-
Ce)alkyl, trifluoromethyl(C,-Cealkyl, (Cs-Ce)alkoxy, halo, (Ci-Ce)acyl, (Cs-
Ce)alkylamino, ((C4-Cg)alkyl), amino, amino(C4-Cg)alkyl, (C4-Cg)alkoxy-CO-NH, (C4-
Cs)alkylamino-CO-, (Cx-Cg)alkenyl, (Cx-Cg) alkynyl, (C4-Ce)alkylamino, hydroxy(Cs-
Ce)alkyl, (C4-Ce)alkoxy(Cs-Ce)alkyl, (Ci-Cg)acyloxy(Cs-Ce)alkyl, nitro, cyano(C;-
Ce)alkyl, halo(C-Cglalkyl, nitro(C-Ce)alkyl, trifluoromethyl, trifluoromethyl(C;-
Celalkyl, (Ci-Celacylamino,  (C;-Cg)acylamino(Cs-Ce)alkyl,  (C4-Ce)alkoxy(Cs-
Cs)acylamino, amino(C4-Cs)acyl, amino(C4-Cs)acyl(C,-Cs)alkyl, (C1-Cs)alkylamino(C,-
Ce)acyl, ((Cr-Ce)alkyl),amino(Ci-Ce)acyl, RR™N-CO-0-, RR™N-CO~(C;-Co)alkyl,
R'SC(O)NH, ROC(O)NH, R™NHC(O)NH, (C1-Ce)alkyl-S(O)m, (C1-Ce)alkyl-S(O)u-
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(C1-Ce)alkyl, R15R16NS(O)m,‘ RR'®NS(O)n,  (Ci-Co)alkyl, R™S(0), R™N,
R"S(0)mR"°N(C+-Cs)alkyl wherein m is 0, 1 or 2 and R™ and R'" are each
independently selected from hydrogen or (C-Cg)alkyl;

R? and R® are each independently selected from the group consisting of
hydrogen, deuterium, amino, halo, hydoxy, nitro, carboxy, (C;-Cg)alkenyl, (C.-
Cs)alkynyl, trifluoromethyl, trifluoromethoxy, (Cs-Celalkyl, (Ci-Ce)alkoxy, (Cs-
Cio)cycloalkyl wherein the alkyl, alkoxy or cycloalkyl groups are optionally substittued
by one to three groups selected from halo, hydroxy, carboxy, amino (C,-Cg)alkylthio,
(C4-Cg)alkylamino, ((C4-Ce)alkyl),amino, (Cs-Cg)heteroaryl, (C2-Cg)heterocycloalkyl,
(Cs-Co)cycloalkyl or (Ce-Cro)aryl; or R®> and R® are each independently (Cs-
Cyo)cycloalkyl, (Cs-Cip)cycloalkoxy, (Cq-Ce)alkylamino, ((C+-Cs)alkyl).amino, (Ce-
Cio)arylamino,  (C;4-Cglalkylthio,  (Ce-Cyo)arylthio,  (C4-Ce)alkylsulfinyl,  (Ce-
Cio)arylsulfinyl, (C4-Ce)alkylsulfonyl, (Ce-Cio)arylsulfonyl, (C4-Ce)acyl, (C4-Ce)alkoxy-
CO-NH-, (C4-Cg)alkyamino-CO-, (Cs-Cg)heteroaryl, (C,-Cg)heterocycloalkyl or (Ce-
Cio)aryl wherein the heteroaryl, heterocycloalkyl and aryl groups are optionally
substituted by one to three halo, (C4-Cs)alkyl, (C4-Cs)alkyl-CO-NH-, (C4-Cg)alkoxy-
CO-NH-, (C4-Cg)alkyl-CO-NH-(C-Cglalkyl, (C4-Cg)alkoxy-CO-NH-(C,-Cg)alkyl, (Cs-
Ce)alkoxy-CO-NH-(C4-Cs)alkoxy, carboxy, carboxy(C+-Cs)alkyl, carboxy(C4-Cs)alkoxy,
benzyloxycarbonyl(Cs-Cg)alkoxy, (C4-Cg)alkoxycarbonyl(C4-Cg)alkoxy, (Ce-Cqo)aryl,
amino, amino(C,-Cg)alkyl, (C4-Cs)alkoxycarbonylamino, (Ce-Crolaryl(Cy-
Cs)alkoxycarbonylamino, (C4-Cs)alkylamino, ((C4-Cg)alkyl)2amino, (Cy-
Ce)alkylamino(C4-Ce)alkyl, ((C-Cg)alkyl),amino(C4-Ce)alkyl, hydroxy, (C;-Cg)alkoxy,
carboxy, carboxy(C4-Cg)alkyl, (C;-Ce)alkoxycarbonyl, (C;-Ce)alkoxycarbonyl(C;-
Ce)alkyl, (C4-Ce)alkoxy-CO-NH-, (C4-Ce)alkyl-CO-NH-, cyano, (Cs-
Cg)heterocycloalkyl, amino-CO-NH-, (C4-Ce)alkylamino-CO-NH-, ((Cs-
Ce)alkyl),amino-CO-NH-, (Cs-Cqg)arylamino-CO-NH-, (Cs-Cg)heteroarylamino-CO-
NH-, (C4-Cé)alkylamino-CO-NH-(C4-Cg)alkyl, ((C4-Ce)alkyl),amino-CO-NH-(C;-
Ce)alkyl, (Ce-C1o)arylamino-CO-NH-(C,-Cs)alkyl, (Cs-Co)heteroarylamino-CO-NH-(C;-
Ce)alkyl, (C4-Ce)alkylsulfonyl, (C4-Ce)alkylsulfonylamino, (Cs-
Ce)alkylsulfonylamino(C4-Cg)alkyl, (Ce-Cio)arylsulfonyl, (Ce-Cyo)arylsulfonylamino,
(Cs-Cp)arylsulfonylamino(C,-Cs)alkyl, (C4-Cs)alkylsulfonylamino, (Cy-
Ce)alkylsulfonylamino(C4-Cg)alkyl, (Cs-Cg)heteroaryl or (Ca-Co)heterocycloalkyl,
effective in such disorders or conditions and a pharmaceutically acceptable carrier.



