-1- PYRROLO [2,3-D] PYRI M DI NE COVPOUNDS FOR TREATI NG TRANSPLANT 5
REJECTI ON Background of the Invention This invention relates to a nethod of
treating or preventing chronic, acute or hyperacute organ (heart, |ung,
l'iver, Kkidney, pancreas, small-intestine, uterus, joints, bone marrow,

i mb, cornea, skin) transplant rejection using pyrrolo[2,3-d]pyrimdine 10
conpounds which are inhibitors of protein kinases, such as the enzyne Janus
-Kinase 3 (hereinafter also referred to ¥s JAK3) in the treatnent-of the
above indication in manmals, especially humans, and the pharmaceuti cal
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expressed by essentially all tissUBEIFCGHON expression is linited to

hemat opoetic cells. This is COI’EéCik ﬁjﬂlﬁqd\@ftﬂé [ht,@qt.gﬁsent i al- roI e in signaling
through the rece ors f I L 7/, TL-9 and I.L-1 non- coval ent
associ ation &3V 'H”f?’@teéé?rﬁﬁn‘%m ﬂftfﬁﬂ’i'ﬂ%ﬂr pigventieg Fﬁﬂ'oo PEWSIOR

receptors. m@cute Kgaeﬂhemnuh%tuv Ngidhey, paheess,isteitintese, Bishlys, fansr el y

reduced | ev Is of JA rotein or W th enetic, defects. to th common
ganma chai n, UQEQIj’é@W ﬁ'&j‘gt FRIpea;sim) Herspk &ysrtion %H@MYHOP%WIPVFMW%I ocking
si gnal i-ng t f&bmpemdmudtm mﬁiﬁ&d}%}’pmﬁﬂh mlasc,sst Bﬁ'ctfﬁés h@/@z@uﬁ%ﬁwd t hat

JAK3 not onl a.crjtical role in yt e maturation, but
that JAK3 .?%ﬁ?@ﬁﬁnaﬁ@r 9lsp Efarred ip %%J‘?H'ﬁ?r)d‘ﬂ Qweﬁrggme@mf theakaveon.

Nodul ation GdiddiBH REmARIMAN, eXpsdiiIgaindna] Snd'PE Phafifsdeatiias BbmpssiRieve 25

useful in the treatment of T cell proliferative disorders such as
t ranspl ant lué?é‘b P& and aut oi nmune di seases. Summary.-of the Invention The
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heart, | ung, l'iver pancr eas, -intestine, uterus, joints, bone

mar row, i nfembess b feriire rpreepath B Parantialy el issus. AR BiRspasion is

-~ xenograft) jimitad R@mbtopbeﬁé uéhsngms hy@&ﬁmstéﬁtrmm fis @Qse’%ﬁiﬂi mesrneéxgﬁwmbo said
manmal. an. anount ‘of a conpound of the fornula R

through the receptors for: IL«2 IL-4 IL-7, IL-9 and IL-15 by non-covalent assoc:atlon

of JAK3 with the.gamma chain common fo these multlchaln receptors. XSCID

patient populations have been identified with severely reduced levels of JAK3 protein

20 or with genetic defects to the common gamma chain, suggesting that

immunosuppression shoulld result from blocking signaling through the JAKS

pathway. Animal studies have suggested that JAKS not-only plays a critical role in B

and T lymphocyte maturation, but that JAK3 is constitutively required to maintain T

cell function. Modulation of immune activity through this novet mechanism can prove

26 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, fimb,
30 comea and skin transplant rejection (allogfaft, xenograft) in a mammal, including a
human, comprising administering to said mammat an amount of a compound of the

formula
R' g2
l\lll\ TN R
NN B

or the pharmaceutically acceptable salt thereof, wherein.
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or the pharmaceutically acceptable salt thereof; wherein -2- 5 R is a
group of the formula 5 R RN ,(CH2)y whereiny is 0, 1or 2; R4 is

sel ected fromthe group conS|st|ng of hydrogen, (C, -0C6)alkyl, (Cl-

C6) al kyl sul fonyl, (C2-C6)al kenyl, (CzZ-C6)al kynyl wherein the al kyl, alkenyl
and al kynyl 10 groups are optionally substituted by deuterium hydroxy;
amno, trifluoronmethyl, (ClL C4)al koxy, (Cl-C6)acyl oxy,
(Cl-CB)aIkylanino,'((Cl-CB)aIkyI)2aninof2byano, nitro, (C2- C6)alkenyl,
(C2-(:6)al kynyl or (Cl-C6)acylamno; or R4 is (C3-Cl6)cycl oal kyl wherein
the cycloalkyl group is optionally substituted by deuterium hydroxy,

amno, trifluor thI, (C1- acyl oxy, (Cl-C6)acylam no,
(Cl- 08) alPkyl ani n "'( ?éi"”f??&%g}rﬂw%) 2arni no, cyano, cyano(Cl-C6)al kyl,

‘trlfluoromsthyl(Cl-CG)aIkyI, nitro, nitro(Cli%6)al kyl or (Cl-C6)acyl am no;

R5 is (C2-C6)heterocycl oal kyl .wherein the heterocycl oal kyl groups nust be
substi-tuted by one to five car boxyR4cyano no, deuterium hydroxy,
(G -C6)al kyl, (C1-C6)al koxy, halo, C(GS;FF?M (C1- C6) al kyl am no,

am no( Cl- C6) aI kyl, (Cl-GC6)al koxy 20 NH, . (Cl-C6)al kyl am no- CO-,

(C2- Co) al kenyl , (C2 C6) al kynyl, (C1- | kyl am no, ~ am no( Cl- C6) al kyl ,
hydr oxy( C1- C6) aI kyl, (C1-C6) al kox y(Cl1-C6) al kyl, (Cl-C6)acyl oxy(C1-

C6) al kyl , nl“\thebe’“b!%?ro"(@lz-%) al kyI hal o( C1- 06) al kyl, nitro(Cl- C6)al kyl ,

trifluoronethyl, gt gd;é@écp%hhmé %@h@héﬁéﬂn& &pﬁyﬁgbé}?yt@f@eﬁgkﬂ (Cs-

(C1 C6) acyl am no Cl- C6 s F@é@éﬁi@%ﬁ)%ﬁ preiry the gézl alkenyi and atkynyl

(Ci- C6)al kle4)aW5 @dglkyiegmingh eyasion nitio, £CH, 1 or

-2 and RI5 a@g)aﬁ%ﬁyla((%-ca%%yl ﬂd(@:?-@ga]‘:cplta}rﬁnos %I' Reg%q%, gfﬁ‘f:? RcYefii the

(Cl Co6) al kyl ; group IR12 AN (Y)
(2)g (Cchigaisze, group iS optlonally substituted by deuterium, ydroxy, amino,

~ {rifluoromethyl, . (Ci-Colacyioxy, (Ci-Ce)acylamino, (C-Celatkylamino,  ((C:-

.. 15 . "‘Cg)alkyh).amino, cyano, cyano{C,-Cg)alkyl, trifluoromethyl(C4-Cg)alkyl, nitro, nitro{C;-
Co)alkyl or (Cr-Coacylaming; |

R’ is (Cx-Coheterocycloalkyl wherein the heterocycloalkyl groups must be

substituted by one to five carboxy, cyano, amino, deuterium, hydroxy, (C1-Cealkyl,

(C,-Cg)alkoxy, halo, (C1-Cs)acyl, {C+-Ce)alkylamino, aminé(C-.-—Ce)alkﬁ, (Cy-Co)alkoxy-

20 - CO-NH, {Cs-Cglatkylamino-CO-, (C-Cglalkenyl, (C>-Cg) alkynyl, (C;-Ce)alkylaming,

amino(C4-Cgalkyl, hydroxy(C4-Ce)alkyl, (C-Cg)alkoxy(C;-Ce)alkyl, (C1~Ce)acyloxy(C;-

Ce)alkyl, nitro, cyano{C-Ce)alkyl, halo(C-Cg)alkyl, nitro(Cs-Celalkyl, trifluoromethyi,

trifluoromethyl(C;-Ce)alkyl, {C-Cs)acylamino, (C,-Cs)acylamino(C1~Cs)alkyl. (Cs-

Ce)alkoxy(C4-Cg)acylaming, amino(C-Cg)acyl, amino(Cf-Ca)acyl(C1-Cs)alkyl, (Cs-

25  Cg)alkylamino(Cs-Cg)acyl, ((Cs-Cs)alkyl)zamino(Cq-Celacyl, R'®R*®N-CO-0-, R"”R"N-

CO-(Ci-Cs)alkyl, (Ci-Co)alkyl-S(O)n, RPR™NS(O)r, RPR™NS(O)n (Ci-Coalkyl,

R"®S(0)n R*N, R™S(0)R"*N(C;-Cs)alkyl wherein mis 0, 1 or 2 and R" and R™ are

each independently selected from hydrogen or (C+-Ce)alkyl; or a group of the formula



C511 whereinais O, 1, 2, 3 or 4, b, ¢, e, f and g are each

I ndependently O or. 1; dis 0, 1, 2, or 3; Xis S(O, wherein nis 0, 1 or
2; oxygen, carbonyl or-C(=N-cyano)-; 10 Yis S(O, wherein nis 0, 1 or 2;
or carbonyl; and Z is carbonyl, C(OO, C(ONR or S(O, wherein nis 0, 1
or 2; R5, R7, R8, R Rl and Rl1l are each independently selected fromthe
group consisting of hydrogen or (Cl-C6) ﬁl kyl optionally substituted by
deuterium hydroxy, amno, trifluoronmetfyl, (CLl-(:6)acyloxy,

(C1l-C5) acyl am no; (Cl-C6)al kyl ami no, ((Cl 15 C6)al kyl ) 2am no, cyano,
cyano(Cl-C6)al kyl, trifluoromethyl (Cl-C5)alkyl, nitro, nitro(Cl- C6)alkyl
or (Cl-(36)acylamno; R12 is carboxy, cyan, am no, oxo, deuterium hydroxy,
trifluoromethyl, (Cl- C6)alkyl, trifluoronethyl (Cl-CeYa&'Ryl, (Cl-C6)al koxy,
hal o, (Cl-C6)acyl, (Cl- C6)al kyl am no, ((Cl-Ce)alkyl) no, 12

ani no( CL- 06) ai kyl., (c1-c§d)/au( - CO- NH,_(CBFRAY, 06) al R

(C2-Co) al kenyl , AC2- C@I%7 kynyl , ) al kyl a‘h’i\m ydr ok - C6) al kyl,
(C1- Co6) al koxy(C1- Cé?gl '94 , (Cl1-Co) CP/| oxy(Cl- C6) al kyl, nitro, gcyano( Cl-
C6) al kyl, hal o(Cl-C6)al kyl, nitro( )al kyl, tritluororonethyl,
trifluoronethyl (Cl- C6)al kyl, (Cil- yl am no,

(C1- C6) acyl am no( Cl- C6) al kyl, (Ci1-C6)al koxy(Cl- C6)acyl am no,

am no( Cl- C6) acyl, ~am no(Cl-C6) acyl (Cl-C6)al kyl, (C1-0C6)al kyl am no(Cl 25

. C6)acyl, g (Cl1-Ce)al kyl)2ani no(C1-C6)acyl, RL6RL6N-CO O ,. i

RL5R16N- CO- ( C1- Ly, H R150C(O)NH, R75NHC(O) NH,
(Cl1- CB) al kyl(- ( 8@#*’%%&%8%?%?% (O m (g(l- )ce) al kyl Sré(5?q161\|s'(0) m

R75R16NS( O m ( C1-408) el flopid,g #eEacijniefegintRDBS00) nRI6N( C1- C6) al kyl wherein
mis O, 1 or 2 a’(qig Igl? ?”Bq R 6 are each independently selected from
hydr ogen or (C1- fal’ KYT"; ?o R2 and R3 are each independently selected from:

the group consi st isd(0), wherdinagie 8, 1 de a1 @ygem) cadranybor +G(=N-cyandlxy, nitro,
o b f G C0) 3 KBl B SO T Yy
‘wher ein the al kylZ is@akoryl, C{O¥3Y+ CQINRor $(O)iveheseie ndp0] Doef] y substittued
P E L0, L o PSRRI FOLELy Rl S o %o
( C5- C9) het ercoasiyting ¢f@3d&SHenatrdCo-Oxhliyl tptionally substituted by deuterium, hydroxy,
amino, frifluoromethyl, (C¢-Cg)acyloxy, (C;-Cg)acylamino, V(C1-C6)alkylamino, {(Cs-
15  Cglalkyl);amino, cyano, éyano(cq-Ca)aikyl, trifluoromethyl{C-Cg)atkyl, nitro, nitro(Cq-
Ce)alkyl or (C+-Ce)acylamino; ' |
. R%is carboxy, cyano, .amino, oxo, deuterium, hydroxy, triflucromethyl, (Ci-
Coalkyl, trifluoromethy{Ci-Coalkyl, (Ci-Gelalkoxy, halo, (Ci-Celacyl, (Cy-
Ce)alkytamino, ((Cs-Celalkyl), amino, amino(C¢-Cq)aikyl, (C-Cs)alkoxy-CO-NH, (C,-
20 Cg)alkylamino-CO-, {Cx-Cs)alkenyl, (C»-Cs) alkynyl, (Ci-Ce)alkylamino, hydroxy(Cq-
Celalkyl, (C4-Ce)alkoxy(Ci-Ce)alkyl, ~ (Ci~Cs)acyloxy(C-Celalkyl, nitro, cyano(Cs-
Celalkyl, halo(Cs-Cglalkyl, nifro(C;-Calkyl, trifluoromethyl, trifluoromethyl(Cq-
Celalkyl, (Cs-Cglacylamino, {Ci-Celacylamino(C-Cglalkyl,  (C-Ce)alkoxy(Cq-
Ce)acylamino, amino(C;-Ce)acyl, amino(Cs-Ce)acyl(C,-Ce)alkyl, (C1-Ce)alkylamino(C4-
25 Colacyl, ({Ci-Ce)alkyl).amino{Cs-Celacyl, RPR™®N-CO-0-, R™R'®N-CO-(C-Caalkyi,
R*C(O)NH, R™OC(O)NH, R™NHC(O)NH, (C;-Co)alky-S(O)m, (C1-Co)alkyl-S{O)u-
(Ci-Coalkyl, R™R™NS(O)n. R™RNS(O)n (Ci-Codalkyl, R™S(O)n R"N,
R¥S(0)nR"N(C-Ce)alkyl wherein m is 0, 1 or 2 and R¥ and R™ are each
independently selected from hydrogen or {C,-Cg)alkyl; .
30 R? and R® are each indepe'ndently selected from the group consisting of
‘hydrogen, deuterium, amino, halo, hydoxy, nitro, carboxy, (Cx-Cs)alkenyl, (Co-
Cr;)alkyny!, trifluoromethyl, trifluoromethoxy, (T Celalkyl, (Ci-Coatkoxy, " (Cs ™




(C3-C9) cycl oal kyl or (C6-Clo)aryl; or RZ and R3 are each independently (C3-
Clo) cycl oal kyl , (C3-C, o) cycl oal koxy, (Cl-C6)al kyl am no,

((C1-C6)al kyl)2am no, ((:;e 10 Clo)arylam no, (G -C6)al kylthio,
(C6-C,0)arylthio, (Cl-Co6)alkylsulfinyl, (C6- Clo)arylsulfinyl,

(C1-Co) al kyl sul fonyl, (C6-Clo)aryl sul fonyl, (Cl-C5)acyl, (Cil-0C6)al koxy-

CO NH, (Cl-Co6)al kyam no-CO, (C5-C9)heteroaryl, (C2-C9)heterocycloal kyl or
(Ce- Clo)aryl wherein the heteroaryl, Terocycl oal kyl and aryl groups are
optionally substituted by one to three hal o, (Cl-C6)alkyl, :
(C1- C6) al kyl -CO-NH, (Cl-C6)al koxy 15° CO NH,

(Cl1-C6) al kyl -CO- NH-(C, - C6) al kyl Cl- C6) NH- (C - CH 1-

C6) al kox§- COMEP WQ‘RW"‘YE&%‘E@WP' cggpﬁ@yg(%?sarépfgwn W sifitudd
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Cs 1 3~ 20
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(Cl-Ce) koﬁ&x,@mw (cecr@jmym ((@L{Q@h%mxy C@*—Nﬂakylsulfnyl (Ce-
y

Cl-GC5
(1 )l Ky Pyl (- CoROsuER oG B OO KB eO, (G- Clbikoxy-

C6- Clo) ar 0 €eLh AStEFGARIN a5 oalio Cor
ECl C8) Zal kz Qﬁ*ﬁo_%k aifin-68) et LCOREIoANY (Czc@) eNdycoa yi or (

Cl- C6) al kyl ,
C6) al kyl , (@@)&mﬂo\)@erﬂnamqq@e@%a y @é}pﬁ}ﬂ@ l)yF groups are o'ﬁbéna?ly
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source for %’hﬁ oMet hggls. @tF—CBQkW esem1_¢; é{lﬁ&yc&%oﬁﬁanﬂfb a (@e-Cloyarat(e,-
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rel at ed, at'ed or Té averl C persan, Be I esent

i nvention aC@@lk@éﬂCaltb@leﬁﬁ“fl%e pH&n laé‘ﬂ‘ﬂqf’&'ﬁq’l y alCafeybare  35(Gaditi on
salts of,co r h e S @0,-CHalRtBpar e
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addition s ni ng Ars Tl Ne@l | y' cyameept a
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nitrate, suCi)thQFOCWQQI lat e, apHeEHRNE-, add e @kypmino-C
Ce)alkyl);amino-CO-NH-, (Ca-Cio)arylamino-CO-NH-, (Cs-Cy)heteroarylamino-CO-

25 NH-,  (CCe)alkylamino-CO-NH-(C-Cgalkyl, ((C4-Ce)aikyl),amino-CO-NH-(C-
Ce)alkyi, (Cs-Cio)arylamino-CO-NH-(C4-Csg)alkyl, (Cs-Co)neteroarylamino-CO-NH-(Cy-

Ce)atkyl, (C4-Ce)alkylsulfonyl, (C1-Celalkyisulfonylamino, (Cy~
Ce)alkylsulfonylamino(C-Ce)alkyl, (Ca-Croarylsulfonyl, {Ce-Ciolarylsulfonylamino,
(Ca-Co)arylsuifonylamine(C,-Cg)alkyl, {C4-Cs)alkyisuifonylamino, (Ce~

30 Cs)alkylsulfonylamino(C{-Cﬁ)alkyl, (Cs-Coheteroaryl ar (Co-Co)heterocycloalkyt;
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 fo the pharmaceutically acceptable acid
35 addition salts of compounds of the formula |. The acids which are used to prepare the
pharmaceutically acceptable acid additon salts of the aforementioned base
compounds of this invention are those which form non-toxic acid addition salts, i.e.,
salts containing pharmacologicaliy - acceptable’ anions; such as the -hydrochloride,



‘noi eties of 'Bl"ﬁ@rto

acetate, lactate, citrate, acid citrate, tartrate, bitartrate, succinate,
mal eate, fumarate, gluconate, saccharate, benzoate, nethanesul fonate,

et hanesul fonate, benzenesul fonate, p-toluenesul fonate and panoate

1, 1' - et hyl ene- bi s- (2- hydro) y-3- naphthoate)]salts. 10 The invention al so
rel ates to base addition salts of fornmula |I. The chenmical bases that may
be used as reagents to prepare pharmaceufsical |y acceptabl e base salts of

t hose conpounds of forrmula | that are acidic in nature are those that form
non- toxic base salts with such conpounds. Such non-toxic base salts

i nclude, but are not |imted to those derived from such pharnacol ogi cally

accept abl 8 crjdrebtsmieC hyafoictide! hitrdie, SRk, Sl%lfﬂé‘spﬁ&pﬂateq Sfd néﬁé%)ﬂb%nd

sodiunm and al kaline earth net al cations i
amoni um or ¢ etpley ciraliriasid cimip: rvate é]ltﬁgragm(gucqgatm maleate fumarate

met hyl gl ucangipgomatEeg! Ushdidratend ba?zoh@ﬂer RbtAREL TR 'Umeﬁ%e&‘n{aﬁé base
salts of phar maceutlcal |y acce&mab e of anl c amnes. The ter
used her ei n, PngeRasUIfRAANR Wi se B eﬂ&‘ét@'ﬁna?ncl ud@8dsat ur pawgate20 m)r[w_al ent

hydr ocar bon mdhétaysénélw(Myaﬁo&ﬁe&mphﬁ{oaé gAhed noi eties or conbinations
t hereof. The term "al koxy", "as used ereln] I ncl udes O al kyl groups

vi terein®al kyl " The nyentioneaisq Fiates torhese addifornealts of fernules bd Therdsemicalin| ess
ot her wi se i rtshseattﬁéi mbPpeUeRa 4 Kapents 1& réd&lr@bgan%’c@% &?ﬁabl{
€n su on S ar e

conpounds of this invention nmay contain
present, thes3¥yRpHGHRISoBPoUNds of foraKiail Hiat ave anidigin nature sraithpsextet form non-

.configurati aggic B§§b Salts"Witht éUcﬁ%oH%ﬁﬁd%f Sdéﬁkr%ﬁfioﬁé ggsré’\éaﬁt? |ﬁélﬁbcﬁﬁtgﬁqﬁ H‘e

al kyl and alken roups referred to herel as the
8!0&9 eriveck g such phanapealegiqally gecentahlosations sush amealkalnear

b d,
Cycl openty| MOa, CRIORY (R FIAHAL SR solifrh o FKAN SR ot (AR .
contain cyclqalf"q%ﬁ'éfﬂ Mmagnesipynk aemasiung phyvater-soldble aming additoogalts suuhl asdds

f1 uori ne, chﬁaﬁy@ecarﬁﬁ@wge@u@ﬁsi drthd % égﬁaﬁwﬂqﬂ&@%ﬁbg e HasdBEHL Used

herein refers to pyrroli tetra urany aranyf,
t et rahydr opﬁfaharma%stlcauwcoep ppygfmmmma&l ridinyl, oxi ranyl
net hyl enedi oxyl, T@:@rt&'ﬁ?@ﬂlyi" ?§8§@Méﬂ'dﬁ)é's§ oﬂl"lel?\mgé(ﬁégia e ﬂclﬁdé@ saturated

|soth|azoI|d|nyI hi azo I n- 3- pyrazoli
1, 3- pyr &0l |"39"\9V‘1|95¢| hydfﬂcﬁé}oﬂdﬁqii‘ﬁls hanﬂG Qﬁmhbhdbranghed moretles or combinations
1, 2-tetrahyeqepbdti azi n-2-yl, - 1,3-tetrahydrothiazin-3-yi,

The term “alkoxy”, as used herein, includes O-alky! groups wherein “alkyl” is
defined above.

The term “halo”, as used herein, unless otherwise indicated, includes fluoro,

25  chioro, bromo or iodo.

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.

Uniless otherwise indicated, the alkyl and alkeny! groups referred to herein, as

30  well as the alkyl moieties of other groups referred to herein (e.q., alkoxy), may be linear
or branched, and they may also be cyclic (e.g., cyclopropy!, cyclobutyl, cyclobentyl,
cyclohexyl or cycloheptyl) or be linear or branched and contain cyclic moieties. Unless
otherwise indicated, halogen includes fluotine, chiorine, bromine, and iodine.

(C-Co)Heterocycloalkyl when wused herein refers to pyrrolidinyl,

35 tetrahydrofuranyi, dihydrofuranyl, tetrahydropyranyl, pyranyl, thiopyranyl, aziridinyl,
oxiranyl, methylenedioxyl, chromenyl, - isoxazolidinyl, 1,3-oxazolidin-3-yl,
isothiazolidinyl, 1,3-thiazolidin-3-yl, 1,2-pyrazolidin-2-yi, 1,3-pyrazolidin-1-yl, piperidinyl,
thiqmorpholinyl, - 1,2-tetrahydrothiazin-2-yl, - 1 ,3-tétrahydrothiazin-3—yl, -



-6- 5 tetrahydrothiadi azinyl, norpholinyl, 1,2-tetrahydrodiazin-2-yl,

1, 3-tetrahydrodi azi n-1-yl, tetrahydroazepi nyl, piperazinyl, chromanyl, etc.
One of ordinary skill in the art will understand that the connection of
said (C2-C9)heterocycloal kyl rings is through a carbon or a spa hybridi zed
nitrogen heteroatom (C2-C9)Heteroaryl when used herein refers to furyl,

t hi enyl, thiazolyl, pyrazolyl, 10 isothiazolyl, oxazolyl, isoxazolyl,
pyrrolyl, triazolyl, tetrazolyl, imdazoByl, 1, 3 5- oxadi azol yl,

1, 2, 4- oxadi azol yl , 1,2,3-oxadiazolyl 1, 3, 5-t hi adi azol yI,

1, 2, 3-thiadi azolyl, 1,2, 4- thiadiazolyl pyridyl pyrinidyl, pyrazi nyl ,

pyri dazi nyl , 124tr|a2|yl 3trazo trlala_/, o

pyr azol o[% ‘Ptﬁiaﬁ'ﬂﬂnylc I"Wfﬂﬁpl'%l 1 2&‘@*‘3@"@??‘“‘%{ 1.9yt a"ﬁldlpd!ﬂzmy'lﬂ"o 5H-
“[1] pyrindi “Wetra hb@eﬁ%myﬂ chibmaiyl, Tetc- ?ﬁ% 'bﬁBbﬂﬂféPy Sl r’ﬁ"lﬁe“aﬁ Wik

benzoxazol yl, enzot | azol benzi sot hTazo benzi'soxazo

benzi ni dazol Y e"‘itﬂ"‘hmﬁ) Hie é‘ﬁ@‘l‘eﬂloﬂ %tsﬁldafﬁe&a‘)ll*ﬁiﬁ@wd%ﬁ‘i dings da ytgrough a

i sobenzof ur agythen bﬁ@gm%ﬁalzed fatals) ééﬂ hetbfed®lnh.zi nyl,  indazolyl, isoquinolyl,
qui nol ht hal azi n &; , qui noxa qgui nazol i ny benzoxa2| nyl; etc.
2t

One of ordinary s s)Htﬁe'tongl aﬁh?"\h&ﬁﬁ @'@dbfeiﬁfﬁﬁmfm&h‘eﬂﬂeth@?ﬁwb@méﬂﬁof
sai d (C210 (: i%th%&@i{/locé!ﬁz&?ll kfébxdzbws @ol}lhftﬁaﬁwa R usegﬁ:&a&dﬁn & 583

hybri di zed nltrogen 20 tf er oat om herei’n reéfers to

phenyl or na@fdiggpiyh d@%ﬁ)’@ﬁ?ﬂﬁzcb‘f 1313@1‘135'9@‘1' Wﬁﬁa%ﬁl)(hl 52 3rthigdiaroiy,

har maceuti c t one
B o o add ??%ﬁg'a@@?e L@, APIE Pngh Rl (2 ARRINIEY Sbll O0,

“antiinfl anmatd tRyrazelothEbipgridiadneianaliayl, |FPf@N¥dté pnylar 7reihydra-diilt ed to
cycl osporin [@]pﬁ/ﬁndinyl Sﬁaﬁido[ﬁm&ﬁﬁér)yl 0B, d\'ef” %lté&ahgdfoa%lﬁdqnﬁ-'ay 'Bénéﬂéz&yl

(tacrolinus nom de, ~deoxyspergual i'n

Cel | cept %) )beﬂéﬁtﬁtaﬁ?*hﬂ'pr berzisothiazol mhe@w(sesa)zolybj a@pnzzmmbolyle g‘uanazbﬂmpm( r).
OKT3 (e.g.. q}.étﬁgﬁéﬁ?ﬁﬁ‘énﬂrl)) befofe ylas@bﬁénﬁofu F??ol?l?el?fsnmd'o dﬁrl q‘ﬁﬂ L a0

naproxen, piroxicam and antiinflammatory stefo
dexanet hasodaqazolvhégtatﬁ‘g’%tmw Bbthalamm stispxalings qpinazolioyl, baszaxarinylor

separate dQ§@a8nd of 'Eﬁiir]!a\‘ylr §le| e gﬁa&? Wil ufidrsihé 'ﬁ]iaé "t b |or?gfr5£'ips(br ation,

and on the sane or er ent m ni stration schedul es accord I'n
standar d phdrohgtereeydieakyprings iie dhrovgl & eAthounRigmopr ahsrd hybridired dntrd:geml ude
al | confgy majck&Badond, sOMers (e_g, cis 'and trans isoners. The conpounds of

t he present |nvent|on have asymmetric
(Ce~Cro)aryl when used herein refers to phenyl or naphthyl.

Compounds of formula (I) may be administered in a pharmaceuticaliy
acceptable form either alone or in combination with one or more additional agents .
which modulate 2 mammalian immune system or with antiinflammatory agents. These
25 agents may include but are not fimited to cyclosporin A (e.g. Sandimmune® or
Neoral®, rapamycin, FK-508 (tacrolimus), leflunomide, deoxyspergualin,
mycophenolate (e.g. Cellcepl®), azathioprine (e.g. Imuran®), daclizumab (e.g.
Zenapax®. OKT3 (e.g. Orthoclone®), AtGam, aspirin, acetaminophen, ibuprofen,
naproxen, piroxicam, and ~antinflammatory steroids (e.g. prednisolone or
30 dexamethasone). These agents may be administered as part 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.q., cis
and frans isomers. The compounds of the present invention have asymmetric
35 centers and therefore exist in different enantiomeric and diastereomeric forms. This
invention relates to the use of aill optical isomers and stereocisomers of the
compounds of the present invention, and mixtures thereof, and fo ail pharmaceutical
compositions and m'ethoc{s of treatment that may employ or contain them. 1n this- -



35 centers and therefore exist in different enantioneric and di astereoneric
forms. This invention relates to the use of all optical isoners and

stereoi sonmers of the conpounds of the present invention, and m xtures
thereof, and to all pharmaceutical conpositiorid and nethods of treatnent
that may enploy or contain them In this - -7- 5 regard, the invention

I ncl udes both the E and Z configuratiaons. The conpounds of formula | may

al so exist as tautomers. This inventiohn relates to the use of all such
tautomers and m xtures thereof. This invention al so enconpasses
pharmaceutical conpositions containing prodrugs of conpounds of the

formula 1. This invention al so enconpass f treat

pr eventd ngedardothgdpentinainciudas et thed éﬂgz C‘?frﬁgwé'ﬁf’ Fﬂ@PPW%?t i on of

protein Kig nﬁﬁfs ikt t Gté)ﬂé?s Janmnd@nﬂaﬁeelaegwe G4eN6F albisdchi st eri ng
conpou

prodrugs o the Ttormula I. Conpounds of fornmula | having free
am no, artatdomemmngdmsféaambxyl ic groups can be converted into prodrugs.

Prodrugs i ncl yg| Qéo%ﬁi gsé-)ég prarfifacaGhcdl cefipsifionsOtorftaPitgy pept i de
chain of two or m)r vvg

. Ig hr ee or foug% am no acid Sl fdues

" whi ch ar e predrapeaf mmpcmnd%a thteﬁem{smlpwﬁ."a@"m Oﬁacqm@%ssﬁﬁf‘h“g dr oxy

- Or. carfoxyls 'tl%&i@gﬂg grr %rﬁﬁ qlsorﬁmflﬂﬁ tRf trdR6dTH} prebentd ®yane mhll:&ttﬁnd '
residues inclu h g

turally occurrlng am no aci ds

desi gnat edf tpyotelmr kinasast sueh &y Mo PBZARRY JanusoKingee Gd@mrzr's"r%/ 6%%’3]% ne,

- hydroxyl yg adh‘c‘: %éﬂﬂsmm}ﬂ CorfiFdunas ok fdrmbianhaving el aming0

bet a- alanlne

utyric acid, citrulline, honpbcystei
" honoseri ne‘:lmld@r mctrmmer suboxgic rarevpRe C@@Iheoﬁ@""eﬁ?%d'i‘tﬂg@oér Efﬂdﬂl&@
- COMPOUNGS AR Lo AL Y an %a{mmeés.d@ﬂo«a%mpﬁwmawmom ch
en n

are coval tot above substituents formul a | thro%gh t he

" carbomf (mmrbore Br oMo, udres ae&m) RIipy Ecisk F@éﬁ%ﬁt‘ﬁ'@% a% coMaepiveialng

inventi 0”thﬁﬁéHdﬁe;gﬂﬁpB%HH%Std)ffréeora{mhé‘ hydt%?y vmercgﬂngﬂcl acﬁ gloups & X is

car bonyl 63 . xPre erred
net hods thienmoeewof foredat. dhe Amincuadd &ﬁﬁﬂ%‘rr\ UQﬁthP&Orﬂﬁt‘é'a" OGREING n a is

O b1s Lanind Sd ﬁ&ﬂéﬁbni Cdstndiod bl Shrbe RHE sfinbéls! ancOalsdnifcitdés40. A her

preferred ent nvention | nclude COHpOUﬂ s of

wherein a hydre@zypmlm hydroxylysme.aﬂsmwine. dsqdempsing, |3smethVE"ﬁt*§f"e« "Pm‘lg 0; and

of T orul 2 AEHB, UARESR IR ok, PERSARC, MR Bl TRbHeRS P OGS
i's 0; f iorgithicencang imetigoine C;Lﬂferlepr dfrediueg ﬁ'ﬁf’ hkﬂég‘d? heorpPREdst Whekeitht i on
incl ude cQURNAAS, 8fbhRLY! Snides and alkyl esters which are covalently bonded to the
above substituents of formula 1 through the carbonyl carbon prodrug sidechain.
Preferred methods of the present invention include compounds of formula |
25 whereinais 0; bis 1; Xis carbonyl; cis 0;dis0;eis 0;fis0; and g is C.
Other preferred methods the present invention include compounds of formula
f wherein a is 0; bis 1; X is carbonyl; cis 0; dis 1;eis 0; fis 0,and g is 0.
Other preferred methods the present invention include compounds of formula
I wherein ais 0; bis 1; X is carbonyl; cis 1, dis 0; eis 0;fis 0; and g is 0.
30 Other preferred methods the present invention include compounds of formula
I wherein a is 0; b is 1; X is ~C(=N=cyano)-; cis 1; dis 0; eis 0; fis 0; and g is 0.
Other preferred methods the present invention include compounds of formula
Iwhereinais 0:bis 0;cis 0; dis 0; e is 0; fis 0; g is 1; and Z is ~C(0)-O-.
| Other preferred methods the present invention include compounds of formula
" 35 IwhereinaisO;bis 1; Xis S(O); nis2cis0;dis0;eis0;fis0; and g is 0.
Other preferred methods of the present invention include compounds of
. formyla | wherein ais 0; bis 1; X is S(Q); nis 2;cis 0;dis 2, € is0;fis1;gis 1;
and Zis caboryl. -



| wherein ais O; bis O; cis0; dis O0; ais 0; fis O gis 1l and Zis
-C(O-0. Oher preferred nethods the present invention include conpounds
of formula 35 1 wherein ais O0; bis 1, Xis S(O,,; nis 2; cis 0; dis
0; eis 0, _f_.is.0;._and g is 0. Oher preferred nethods of the present

I nvention include conpounds of fornula |whereinaisO;bisl; XisS(O,,;nis2;
cisO;dis2;eis0;fisl;gisl; and Zis carbonyl. -8- 5 Qher preferred

met hods of the present invention |nclud%'conpounds of formula |Iwherein

ai s0; bi s1; Xi sS(O),,; nis2;cisO;dis2;eisO;fisl;andgis 0. Oher preferred
met hods of the present invention include compounds of fornula Imherein a
is 0; b-is 1; Xis carbonyl; c is 1; S

10 i sO; amdgi sO. thﬁémf?fﬁﬁe‘érm@ﬂoﬁ%loﬁdﬁ% %?Sqnﬁéwﬁf'é%r‘ﬁd‘f%gﬂ%’%'ﬁﬂg @ ude
conpounds Oifoang &wﬁgpe,a W‘fﬁ% B AHSRIN0YINE 23X P)0; 4958 i0;¥is 4] afd §issO;

fis0; andg erred methods of the present invention include
conpounds od. 15 fornula | wherein ais 1; bis 1; Xis carbonyl; cis 1; d

s 0 800S00 T Ohe A indindas oFiherBs ancadorTAdNass cohpbiaeispobsen

i nvention includé co ounds 0 ormula I' wherein a is ?

S(00,; c iforouladwherein ads Oisb is; 1; %lﬁs?aw,?!%ql%‘)ze‘? sﬁé's%(%) Bﬁs 0.

O her E‘Ff\t;:\nh%roegn tlg'@ds of the present invention include. corrpounds of 20

formul a efeinfais 0; bis 1, Xis SO, ﬁ‘g qs{‘l Yis
S(O),,: nis 2; ©ttes praferraddmngthpds @f tae HupSSHt é?‘@“?%'a ?%&Q”@PU‘? 2Ohr esent

i nvention ip ﬁlaagguﬁlgpgiparfgé 9%15@&@@ b i9DeE BN dAsioS e 0PF is ®; dnd s

oxygen; c iS ),; nis 2; f is 1, and g is O. 25-
Ot her prefe®red nethods of the present invention |nclude'conpounds of

formula | Whef ei 88Nt ifVchtion dcluéel: UﬁdslbfY is
S(O) , o N ?t"‘%{ﬁ%@madﬁ&h&ds )stthg)(ﬁefr preiferrledl om@o e pr esent

i nvent i .06 |muaéu¢1@rqnbamb tb'ﬁ‘l Kds arbanyl; cieds dii0:e L f)lsq,aing gis Xl s
carbonyl; c is lggfliRetbre8 mathdds bl the Hrkdent :infention Qnclude compounds of

formula | wherein a is 0; bis 1; Xis S(O), cis 0; dis 1; eis 1, Y is S(O)n nis 2; fis
0;and gis 0.
Other preferred methods of the present invention include compounds of

20 formulaiwhereinaisQ;bis 1; Xis S(O).,, cis0;dis1;eis 1, Yis S(O)y; nis 2;fis
1;and gis 0.

- Other preferred methods of the present invention include compounds of
formula | wherein a is 0; bis 1: Xis oxygen; cis 0;dis 1; eis 1; Yis S(O)u nis 2; T
is1;andgis 0. ‘

25 Other preferred methods of the present invention include compounds of
formuta | wherein ais 0; b is 1; X is oxygen; cis 0;dis 1;eis 1, Yis S(O)u nis 2; f
is0;andgis 0.

Other preferred methods of the present mventlon include compounds of

_ formula ! wherein a is 0; b is 1; X is carbonyl; cis 1; dis 1; eis 1, Y is S(O)n; fis 0;

30 andgisO.

Other preferred methods of the present invention include compounds of

formula | wherein a is 0: b is 1; X is carbonyl; cis 1; dis ; eis 1; Yis SOl nis 2; f
is1;andgis 0. '

Other preferred' methods of the present invention include compounds of

35 formula | wherein R" is cyano, trifluoromethyl, {(Ci-Ce)alkyl, trifluoromethy(Cq-

Co)alkyl, (Cs-Cs)alkylamino, ((Ci-Ce)alkyl).amino, (Cx-Ce)alkynyl, cyano{CCsg)alky!,

(C+-Cs)alkyl-S(O)y, wherein mis 0, 1 or 2. ‘



30 and g is 0. Oher preferred nmethods of the present invention include
conpounds of fornmula | wherein ais 0; bis 1; Xis carbonyl; cis 1; dis
1; ais 1, Yis S(O,,; nis 2; f is 1, and gis 0. Qher preferred

nmet hods of the present invention include conmpounds of 35 formula |I wherein
R12 is cyano, trifluoronethyl, (Cl-C6)alkyl, trifluoronethyl (Cl- C6)alkyl,
(C1-Co6) al kyl am no, ((Cl-C6)al kyl)2am no, (CrC6)al kynyl, cyano(Cl-Cr,)al kyl,
(Cl1-C6)al kyl -S(O mwherein mis 0, 1 or 9 -9- 5 Specific preferred nethods
of the present invention include conpounds of formula I wherein said
conmpound i s selected fromthe group consisting of:

Met hyl - [ 4- met hyl - | - (pr opane- 1-sul fonyl) - pi peri di n-3-y 7H- pyrrol o] 2, 3-
d] py¥| m[dﬁn 4- §| )S aq(;ﬁlﬁqegreferred methods yof)theP pPesent lnventlon :]ncl(ude c%¥npounds[ of

4- Met hyl - 3- [fH?ﬁlhhé'luﬂ%l‘érP&’éiﬂ@b@\bgurﬁﬂglsﬁbébﬂemﬂ%hﬂthé otbup &HsRhg Bf: per i di ne- 1-
10 carboxylic acid yl

3,3,3-Trifl uoro- I-FW%’HWY’B"—‘{W@WT1"%‘#ﬁnﬂ§rP'P8'["${"§ M-dHRWTRI&BN- 4- yI ) - ani
noj - pi per i difpydmidink4- -Qﬁﬂm;" -one

4- Met hyl - 3[rre¥rhylﬁg yrrolo grlmdn4- } am no] - pi peri dine-1I -

" carboxylic acid af z[meggl- ﬂr;pyrrolo[ 3-d]pyrimidin-4-yl)-amino]-piperidine-1-

({4- Met hyg- 3@%@&%@&@} o[ 2,3-d] py(m din-4-yi)-am no] - pi peridine-1-
car bonyl }-am no) -acetic ac

3-{4- Nethyl - 3- [ et ﬁ@rTr(ﬂPPmpwweé}vk%‘me]wwmya'om{aﬁgﬂ]pyrmiﬁ&rylbam@p] ~di n- 1 -
yl'}- 3-oxo- pgs@mdwn dr@pan~1~o

3,3,3-Trifl uoro- i‘/ﬁ {7 %5 met hyl - )pyrrolo[Z -d] pyri m di
n-4- 20 yl)-anind} rtyéis'l['i'}?ﬂﬂyl’ {13 I]M’fﬂ'Qf §T¢JEYHBT*@H"4'Y| amino]-piperidine-1-
1-(4- Met hyI &ﬂ,@gﬁ@y&,d ﬁﬂ:étwérhﬁbo[ 2, 3-d] pyri mdin-4-yl)-am no] - pi peridin-1-
I but -1 -
{ %3 [l(J5 i:mygro MW?%%@QML dHopyrraialarlawrinidiodad haminghpipetidine-tet hy| -

- piperidin-1-a4 )Jadéﬂ@acuaéthyl ester
1-{3-['(5-Fluor_o rrolo (]7E|r|md|n I) n'ethyl-amno]-4 met hyl -
‘piperid in-1-yl}- thyhk3 @thyl— -pyrrolo[2,3- d]pynmldln4—yl)-amlno}-plpendtnd -y}

N- cyan- 4- rret;mgj(g_gmbmaﬁgl -(7H pyrrol o[ 2,3-d] pyrimdin-4-yi)-amno]-N -

propyl - piperid ine:-1- car boxani di
- 3,3,3-Trifluoro-1 -{4—methyl—3 [methyl-(5-methyl-7H-pyrrolo[2, 3—d]pynm|d|n-4-

20 yt}-amino]-piperidin-1-yl}-propan-1-one;
1-{4-Methyl-3-{methyl-(7H-pyrrolo[2,3- d]pynmldln~4~yi)~ammo]-p|pendm-1 ~yl}-
but-3-yn-1-one; -
- 1-{3-[(5-Chloro-7H-pyrrolo[2,3-d]pyrimidin-4-yl)-methyl-aminol-4-methyl-
piperidin-1-yl}-propan-1-one;
25 . 1-{3-[(6-Fluoro-7H-pyrrolo[2,3-d]pyrimidin-4-yl)-methyl-aminoj-4-methyl-
piperidin-1-yl}-propan-1-one;
' N-cyano-4-methyl-3-[methyl-(7H-pyrrolof2,3-dlpyrimidin-4-yl)-amino]-N'-
propyl-piperidine-1-carboxamidine;
N-cyano-4,N',N'-Trimethyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-
30 piperidine-1-carboxamidine;
Methyl-{(3R,4R)-4-methyi-1-(propane-1-sulfonyl)-piperidin-3-yl]{7H-
pyrrolo[2,3-d]pyrimidin-4-yl)-amine;
(3R4R)~)-4-Methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino)-
piperidine-1 -carboxylic acid methyl ester;
35 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-pyirolof2, 3~d]pyr|mld1n~4-yl)-am|no]-
- piperidine-1-carboxylic acid dimethylamide; o



N-cyano-4,N ,N -Trinmet hyl -3-[ nmet hyl - (7H-pyrrol o[ 2, 3-d] pyri m di n-4-yQ am no]
- 30 piperidine-1-carboxam dine; Methyl-[(3R 4R)-4-nethyl -|

- (propane- 1-sul fonyl)-piperidin-3-yl]-(7H

pyrrol o[ 2, 3-d] pyri m di n-4-yl)-am ne; _

(3R 4R)-)-4-Met hyl -3-[net hyl - (7H-pyrrol o] 2, 3-d] py(m di n-4-yl)-am no] -

pi peri di ne-1-carboxylic acid nethyl estefg. 35 S
3,3,3-Trifluoro-1-{(3R 4R) - 4- et hyl - 3-[ net hyl - (7H pyrrol o[ 2, 3-d] pyri m di n-4
- yl)-amno]-pipe ridin-1-yl}-propan-|I -one; _

(3R 4R) - 4- Met hyl -3-[ et hyl - (7H-pyrrol o[ 2, 3-d] pyri m di n-4-yl ) -am no]

. . d _ 1_ H 1 1 1 - - - " . . = I

PR 550 5 ot iy R SRR i 5k s e o
i ne 1- car bonlyf3roemiirapyine)easeiic acid ethykastay] est er; o _ o]

3-{(3R 4R) - 4- Met v t v o] ( . n-4A-Vi.)-.am noj -

5 L3RR Mt o Bl N PR -

3, 3, 3- Tri f | vupesidn-{-y3R-axRyprapineitriel - 3- [ met hyl - (5- met hyl'- 7H-pyrrol o[ 2, 3- 10
q o i e 4o vl . e hones ‘
LT3R 4R 2 vt S ber® PRS-y LRER SO T pYTDgR 3 o i oy

pi peri di H 1-dipyrimidin-43¢)aminol-piperidin-1-yl}-propan-1-one;

LL(3R 4R - 3. | (5-(CRbstRo Bay Lol Al ot N, Sl A 2 Tt dthope™ ol - 4

t hyl - pi i di n-
rln_a{ ()?:R, éplll?g)-eg’ﬂliqelﬁginﬁ-ﬂh gt-Fyodyeneol o 2, 3-d] pyri m di n-4-yl) - et hyl - ami no] - 4-
et hyl - pi peri di n- LGRARR - 05 Lo
(3R 4R TN cyano. 4R RRPSIRRCAIE A mpmolols 3 dipyimidin-a PEAMI 41 ) - ani ol
- N - propyl npﬁtbﬁpimnd@ﬂryla:ammaﬁmm;ne; anld —
3R, 4R) - - b2 Doy &1 3+ AV FOh - dloyri m di n-4-
(20 yl )2a1lr§i'- ﬁg?n gi éﬁ%gﬁ%ggtﬁp%gﬁﬁ%@%é;ﬁ@ééjﬁ? b %\e\%he)ﬁtaﬂlgﬁ&jﬁél ates to
a et hod of metedpipegdior1-Pl-piapaniiaoneacut e or  hyperacute heart, lung, |iver,

Kornel: Dancs o2 ST e s bl M AP0 Aol ARSIl
i ncl udi ng aNrorapyi-pipending-$icatboxdmidiricseed i ng to sai d mammal an anount of 25
a conmpound of t hesd SRIN &/aRo B3¢, N'-Trimethyl-3-[methyl-(7H-pyrrolof2, 3-djpyrimidin-4-
20  yh-amino]-piperidine-1-carboxamidine. ,
The present invention relates o a method of treating or preventing acute or -
hyperacute heart, lung, liver, kidney, pancreas, small-intestine, uterus, joints, bone
marrow, limb, cornea and skin transplant rejection (allograft, xenograft) in a
mamrmal, including a human, comprising administering to said mammal an amount of
25 acompound of the formula

R R2

AN
NH\ \ R3 |
-
N
or the pharmaceutically acceptable salt thereof; wherein
R' is a group of the formula

RS
R? (Cﬁ )

I\

30 whereinyis0,1o0r2;



3 R NNor the pharnmaceutically acceptable salt thereof; wherein R is a
group of the formula RS RA HC N-( 2)y | 30 whereiny is O, 1 or 2; -11-
5 R'" is selected fromthe group consisting of hydrogen, (Cl-C6)al kyl, (Cl
C6) al kyl sul fonyl, (CrC6)al kenyl, (CrC6)al kynyl wherein the al kyl, al kenyl -
and al kynyl groups are optionally substituted by deuterium hydroxy,
amno, trifluoronethyl, (Cl- C4)al koxy,_ﬁgl- C6) acyl oxy, (Ci1-C6)al kyl am no,
((C1-Co6)al kyl)2am no, cyano, nitro, (Cr 'C6)al kenyl, (CrC6)al kynyl or
(Cl-C6)acylam no; or R4 is (C3-Clo)cycl oal kyl wherein the 10 cycl oal kyl
group is optionally substituted by deuterium hydroxy, am no,

05) al Ky 13 Zam no, R cranaroed i uné ol St PP nyoisbein IPr el iyt L=
nitro, hnit '; ; &e@lkycl) HYl-kSﬁFz- a!@yk ((Cé-Gb)aHSyﬂl)dNThewin Iﬂiﬁa akyl, alkenyl and Slkyny115
Subst ¢ at ed s e tpiptfy Rucigh o) doEIPENE HOBIOSY, bl Wi ReudE
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amino(C4-Ce)alkyl, hydroxy(Ci-Ce)alkyl, (C4+-Ce)alkoxy(Ci-Cs)alkyl, (Ci-Cs)acyloxy(C;-
Celalkyl, nitro, cyano(C;-Cg)alkyl, halo(CfCE)alkyl, nitro(C-Ceg)alkyl, trifluoromethyl,

.20 tifluoromethyl(C-Cs)alkyl, (Ci-Cs)acylamino, (Cy-Cs)acylamino(Cq-Celalkyl, (Ci-

- Celalkoxy(C,-Cs)acylamino, amino(Cq-Cglacyl, amino(C-Cs)acyl(C,-Ce)alkyl, (C1-
Ce)alkylamino(C1-Ce)acyl, ((Ci-Ce)alkyl):amino(Ci-Ce)acyl, RSR'N-CO-0-, R"R*N-
CO-(Ci-Celalkyl, (Cs-Celalkyl-S(O)n; R™R™NS(O)n, R™R™NS(O)n (Ci-Coalkyl,
R™®S(0)m R"N, R'*S(0),R"N(C1-Cs)alkyl wherein m is 0, 1 or 2 and R'® and R'® are

25 each independently selected from hydrogen or (C-Cs)alkyl; or a group of the formula
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whereinais 0,1, 2, 3 or 4;
b, c, e, f and g are each independently 0 or 1;
dis0, 1, 2, or3;
30 ‘Xis S(0), wherein nis 0, 1 or 2; oxygen, carbonyl or ~C(=N-cyano)-;
Y is S(O), wherein n is 0, 1 or 2; or carbonyl; and
Z is carbonyl, G(O)O-, C(O)NR-~ or S(Q), wherein'nis 0, 1 or 2;



25 each independently selected from hydrogen or (Cl-C6)al kyl; or a group of
the formula Rzf N~R 2 (~ (CRsRlo) (CRSR )/ (Y) (2g CS RI1Il wherein
ais 0, 1, 2, 3 or 4, b, c, e, f and g are each independently 0 or 1; dis
0o, 1, 2, or 3; 30 Xis S(O, whereinnis 0, 1 or 2; oxygen, carbonyl or

- C(=N-cyano) - Yis S(O, wherein nis O, 1 or 2; or carbonyl; and Zis
car bonyl , C(O)O C(ONR- or S(O" whereih-nis 0, 1 or 2; -12- 5 R6, RS,
R9, R10 and Rl1 are each i ndependent |y détected fromthe group consisting
of hydrogen or (Cl-C6)al kyl optionally substituted by deuterium hydroxy,
am no, trifluoromet hyI (C1- C6) acyl oxy, (C1-C6)acyl am no,

(C1- C6) al kyl am no, JB @%%I % am no, cyano, anof Co6) al kyl ,
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hydr ogen,or Cefaliy0) Lkt yacytamino,  (Ci-Colacylamino(Ci-Ce)alkyl,  (C-Cq)alioxy(Ci-
Cs)acylamino, amino(C4-Ceg)acyl, amino{C,-Cg)acyl(C4-Cg)alkyl, (C+-Celalkylamino(C-
Celacyl, {(Ci-Colalkyl);amino(Cq-Cslacyl, RR™N-CO-0-, R"®R®N-CO-(C+-Cs)alkyl,
R™C(O)NH, R™OC(O)NH, R'NHC(O)NH, (C1-Co)alkyl-S(O)m, (Ci-Co)alkyl-S(0)u-
20 (CiColalkyl, RR"NS(O)n, R"R'NS(O)n «(Ci-Coalkyl, RSO}, R"N,
RS(0)mR™N(Ci-Co)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, arhino, halo, hydoxy, -nitro, carboxy, (Cx=Cealkenyl, (Co~
25 Cglalkynyl, trifluoromethyl, trifluoromethoxy, (Ci-Celalkyl, (C4+-Celalkoxy, (Cs-
Cio)cycloalkyl wherein the alkyt, alkoxy or cycloalkyl groups are optionally substittued
by one to three groups selected from halo, hydroxy, carboxy, amino (C-Cg)alkylthio,
(Cy-Celalkylaming, ((C4-Cslalkyl)amino, (Cs-Co)heteroaryl, (C.-Co)heterocycloalkyl,
(Cs-Co)oycloalkyl or (Ce-Cro)aryl; or R®* and R® are each independently (Cs-
30 . Cqo)oycloalkyl, (Cs~Cio)cycloalkoxy, (Ci-Cglalkylamino, ((Cs-Cg)alkyi).amino, (Ce-
Cro)arylamino,  (Ci-Cglalkylthio,  (Cs-Cio)aryithio,  (Ci-Ce)alkylsulfinyl, (Ce-
Ciolaryisulfinyi, (C1~Cs)élkylsulfonyl. (Ce-Cho)arylsulfonyl, (C-Cg)acy!, (C4-Cs)alkoxy-
CO-NH-, {Ci-Cg)alkyamino-CO-, (Cs-Co)heteroaryl, (Cs-Co)heterocyclioalkyl or (Ce-
Cro)aryl wherein the heteroaryl, heterocycloalkyi and aryl groups are optionally
35 substituted by one io three halo, (C,-Cglalkyl, (Ci-Celalkyl-CO-NH-, (C4-Cg)alkoxy-
- CO-NH-, (C1~Ce)alkyi—CO-NH—(C,-Cg)alkyi, (C+-Cg)alkoxy-CO-NH-{C;-Cglalkyl, (Cy-
Ce)alkoxy-CO-NH-(C-Cg)alkoxy, carboxy, carboxy(C4-Cg)alkyl, carboxy(C-Cs)alkoxy,
benzyloxycarbonyl{C-Ce)alkoxy, (Ci-Ce)alkoxycarbonyl(Cs-Co)alkoxy, (Ce-Cio)aryl,




R2 and R3 are each independently selected fromthe group consisting of
hydr ogen, deuterium am no, halo, hydoxy, -nitro, carboxy, (C2-C6)alkenyl,
(C2- 25 C6)al kynyl, trifluoronethyl, trifluoronethoxy, (Cl-C6)alkyl,
(C1-Co6) al koxy, (C3 Clo)cycl oal kyl wherein the al kyl, al koxy or cycl oal kyl
groups are optionally substittued by one to three groups selected from
hal o, hydroxy, carboxy, am no (Cl-C6)al kylthio, (Cl-C6)alkylam no,
((Cl1-C6) al kyl ) 2ami no, (C6-C) het eroaryl ,-18€2- C) het er ocycl oal kyl ,
(C3-(:g)cycloal kyl or (C6-Clo)aryl; or R2 and R3 are each |ndependently (C3
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present inven SO re ar maceut conposition for 20
treating or preventing chronic heﬁt IF\;zng liver, kidney, pancreas,
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- or the pharmaceutically acceptable salt thereof; wherein
25 R’ is a group of the formula

RS
R* (cﬂ )
\N/ 2/y

L
whereinyis 0, 1 or 2;
_ R* is selected from the group consisting of hydrogen, (Ci-Co)alkyl, (Ci-
Ce)alkylsulfonyl, (C»-Csalkenyl, (C,-Ce)alkynyl wherein the atkyl, alkenyl and aikynyl
© 30 groups are optionally substituted by deuterium, hydroxy, amino, triflucromethyl, (C,-
C4)alk<-3xy;'(61-cs)acyloxy, (C1lcg)a!kylamino, {(C+-Ce)alkyl).amino, cyano, nitro, (Cx~



uterus, joints, bone marrow, |inb, cornea and skin transplant rejection in
a manmal, including a human, conprising an anount of a conpound of the
formula RL INN Ra N NH or the pharmaceutically acceptable salt thereof;
wherein 25 R is a group of the formula RS R, N CHy whereiny is 0, 1
or 2; R4 is selected fromthe group consisting of hydrogen, (Cl-C6)alkyl,
(C1- ©6)al kyl sul fonyl, (C2-C6)al kenyl, (C2-C5)al kynyl wherein the al kyl,

al kenyl and al kynyl .30 groups are opti ﬁally substituted by deuterium

hydr oxy, am no, trifluoronmethyl, (ClL C4)al koxy, (Cl-C6)acyl oxy,
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( Cl1- 06) al ky B)a'gPXVeS gpgaﬁw%’f""?heaiﬂtﬂp r%)acyi, ammo(C1-Ce)acyl(CrCs)alkyl (Cs- |
r . Co)alkylamino(C+-Ce)acyl, ((Ci-Celalkyl).amino(C1-Ce)acyl, R*R™N-CO-0-, R“R"N-
- COACrCoaliyl, (Cr-Colalky-S(O)n,  R™RNS(O)n,  R*R'NS(O)m - (C1-Colalkyl,
20 R™S(0)n R™N, R™S(0),R®N(C;-Cs)alky! wherein m is 0, 1 or 2 and R* and R are
each independently selected from hydrogen or (Cy-Cg)alkyl; or a group of the formula

. R1
. y X), (CR R! ) /C 3\
>§\ (CRSRT)a/ \ ( I\II d\(Y)
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_wherein ais0,1,2,3or4;

b, ¢, e, f and g are each independently 0 or 1;
25 dis0,1,2 0r3; )

Xis $(0), wherein nis 0, 1 or 2; oxygen, carbonyl or ~C{=N-cyano)-;

" - Yis 8(O), wherein n is 0, 1 or 2; or carbonyl; and
-Zis carbonyl; C(0)O-, C(O)NR- or S(0), whereinnis 0, 1 or 2;
, R®, R', R®, R%, R™ and R" are each independently selected from the group
30  consisting of hydrogen or (Cs-Ce)alkyl optionally substituted by deuterium, hydroxy,
amino, trifiuoromethyl, (C,-Co)acyloxy, (Cy-Cg)acylamino, (Ci-Ce)alkylamino, ((C;-



R (XYe (CRR®" N~Rtz (CR6R7 "~(Y) f (209 R6 c Il wherein ais 0, 1,
2,30r4; b, c, e, f and g are each independently O or 1;, 25 dis 0, 1, 2,
or 3; Xis S(O) wherein n is 0, 1 or 2; oxygen, carbonyl or -C(=Ncyan)-
Yis S(O whereinnis 0, 1 or 2; or carbonyl; and Z is carbonyl, C(O O,
C(ONR or S(On wherein nis 0, 1 or 2; RG, R7, R, R R70 and R' are each
I ndependently selected fromthe group 30 consi stl ng of hydrogen or
(Cl-06) al kyl optionally substituted by t®aterium hydroxy, am no,
trifluoronethyl, (Cl-Ce)acyl oxy, (Cl-Ce)acylam no, (Cl-0C6)alkylamno, ((d
-15- 5 C9)al kyI )2am' no, cyano, cyano(Cl-Co)al kyl,
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06) al kyl , haFFﬁ&ﬂ'manB?a((QﬁCa)a’Ky z a(nm @)lm(&lwca)qlw.f GQ&MWGN (Cs-
trifl t ) ) ]
”(Cluggglggy(:i% m%lé@c% l@iﬁ &faﬁ%ﬁ%i@qﬁ%)alﬂl(w EC1 Cs&ﬁylamlpo hydroxy(01
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C6 | | R1
R1)5§%M S %}é@a KMJJ?C%EEEG%!EW( %trﬁ@ ngélk |O ﬁlﬁ& dnid AP fifluoromethyl(Cy-
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hydr ogeriiSor %Mf@i’@@ﬂlmiﬁ@m(@n@e)ﬂaﬂa% Ped\':ﬁ:q QdeBeR:lﬁé‘lﬁDy{CsQ wevbd from -
tcgrebg;;”p ( gzwg&@mg FPOCIYINH IR™NHERSIN! (E1-CREKPS(DIE! fo-CHaRNSONM-t MO,
T T (Cr-Coalky, R“SR NS(O)n  RPR'NS(O)n, (Cr-Colalkyl, R™®S(O)n R™N,
RS(0).R¥N(C+Cy)alkyl wherein m-is 0, 1 or 2 and R and R are each
independently selected from hydrogen or (C4-Cg)alkyl;
20 - R® and R® are each independently selected from the group consisting of
hydrogen, - deuterium, amino, halo, hydoxy, nitro, carboxy, (Cx-Cslatkenyi, (CQ-
Ce)alkynyl, frifluoromethyi, trifluoromethoxy, (C,-Celalkyl, (Cy-Celalkoxy, (Cs-
Cio)cycloalkyl wherein the alky!, alkoxy or cycloalky! groups are optionally substittued
. by one to three groups selected from halo, hydroxy, carboxy, amino (C4-Cg)alkyithio,
25 . (Ci-Cslalkylamino, ({(Ci-Ce)alkyl)samino, (Cs-Cgheteroaryl, {Co-Cg)heterocycloalkyl,
" (CsCo)cycloalkyl or (Ce-Cro)aryl; or R® and R® are each independently (Cs-
Cio)eycloalkyl, (Ca-Cyp)cycioalkoxy, (Cq-Celalkylamino, ((Ci-Ce)alkyl);amino, (Ce-
Crplarylamino,  (C+-Cglalkylthio,  (Ce-Cio)aryithio,  (Ci-Cs)alkylsulfinyl,  (Ce- )
Crojarylsulfinyl, (CsCs)alkylsulfonyl, (Cs-Cyo)arylsulfonyl, (C,-Cgacyl, (C4-Cs)alkoxy-
. 30 CO-NH-, (Cs-Cg)alkyamino-CO-, (Cs-Cg)heteroaryl, (Ca-Cy)heterocycloalkyl or (Ce-
Cio)aryl wherein the heteroaryl, heterocycloalkyl and aryi groups are optionally
substituted by one fo three halo, (Ci-Cs)alkyl, (C4-Ce)alkyl-CO-NH-, (C4-Ci)alkoxy-
CO-NH-, (C-Cslalkyl-CO-NH-(C-Cglalkyl, (C4-Cs)alkoxy-CO-NH-(C-Cglalkyl, (Cs~
Cs)alkoxy-CO-NH-(C,-Cs)alkoxy, carboxy, cérboxy(C1-Ce)alkyl, carboxy({C4-Cg)alkoxy,
.35 benzyloxycarbonyl(C,-Cg)alkoxy, (C;-Cs)alkoxycarbonyl(Ci-Cs)alkoxy, (Cs-Cro)aryl,
amino, amino(C4-Cg)alkyl, (C+-Cg)alkoxycarbonylamino, (Ce-Cip)aryl(Cq-
Cg)alkoxycarbonyiamino, (C+~Cg)alkylamino, ((C4-Cs)alkyl).amino, C+
Cs)alkylamino(Cq-Ce)alkyl, ({C+-Ce)alkyl)zamino(Cq-Ce)alkyl, hydroxy, - (Ci-Cs)alkoxy,



C6) al kynyl, trifluoronethyl, trifluoronethoxy, (Cl-C6)alkyl, (Cl-0C6)alkoxy,
(C3- Clo)cycl oal kyl wherein the al kyl, al koxy or cycl oal kyl groups are
optionally substittued by one to three groups selected from hal o, hydroxy,
carboxy, am no (Cl-C6)al kylthio, 25 (G -C6)al kyl am no,

((C1-C5)al kyl)2am no, (C5-C9)heteroaryl, ((:2-C9)heterocycloal kyl,

(C3-C9) cycl oal kyl or (C6-Clo)aryl; or R2 and R3 are each |ndependently
((:3- Clo)cycloal kyl, (C3-Clo) cycl oal koi@r (C1- Co6) al kyl am no,

((C1-C6)al kyl)2am no, (C5- Clo)arylam no, (Cl-C5)alkylthio,

(C5-Clo)aryl thio, (Cl-0C6)alkylsulfinyl, (C6 Clo) aryl sul finyl,

(C1-Co6) al kyl sul fonyl, (C5- Clo) aryl sulfon (C1-C6)acyl, (C1-C6 oxy 30
CO- NH- | @cwa:@pm,kyca o CaGs)aliyés - )(Faéaléwaarwnyl(cﬂh WP%{B%)?X' 1kyl or
(C6- Clo) art.l) mpr ei QC b@amgﬁpegqu hqbg_rcg l_g@Lm{l anq;yaﬁdl gr@gps are

optionally to three hal o

(Cl- C5) al kyps)@@temwcloglm, . 6pEINQRP-NES. Nt (Cr SN0 G0N, (Cr

5 s e o eSS v
car boxy( Cl- Bbbal k&zycs)stw@;@%wi-@b%Wﬂa Qe)?&wi)zammo-co'NH“(Q
(Cl-C6) g bkoa)lgﬂ(ym@%%&,j;@@?r%é@m éC‘é 19ikR) A6XEoh &Getéf’@aﬂﬂbmmo CO-NH- (Cr-

am no(Cl1-C6) d car bony am no lo)aryl
- C6) al koxycaﬂb)@ﬂﬁyi,am no, ((@4@)%1 ifamlno, Ulf?’l’ﬂ%‘ﬁ?no (Er-

) al kyl am @%ﬁgﬁﬁg@!amo(c i M@é&))@%l o L @1@1 hjeisuitbugiing, -

(G C6) al kox ). al koxycar bonyl
(C1-Ce) al ko(@m@mmmfewlampm&d)alkﬂo ce)é K€ 9"%@31 ammo
(C1-C5)al ky ) | k! bel {
(L. Co) al ky PR Eblony RARRS G (R CRlreibadr S (CETeRH,
( Co- Clo)ar yBﬁ?ﬁtIMGHG{DCNIdlSOR{%OKM dioes @a¢ PIPR ﬁrrnapeebya"wﬁcceptable carrier. :
(C1-:C5) al kyI am n Cl 10
Cs) Al kyl s (1 - CIRT RS PRAERE F Y et o bt g e rbichig
(C5- C9) het eaaaeyar mmmcg@ﬂwrsqschost @@pas%h)Nerma@@ram@y pngiydingra, human,
- (C1-C3) al ky | )
(Co- Gy ar v ‘) ]gé?%%cﬂ-ﬁrh%%n&é%lg?lgﬁq ¥f aﬁ]&ﬂ%bﬂﬁ%ﬁ@ﬂﬁtﬁé forhula
(Co- Clo) aryl sul fonyl am no(Cl- C5) a Ryl , R@Cl C5) al kyl sul f onyl am no, (C1-
C6) al kyl sul f onyl am no( C1- Co) al kyl , (C5- C9) heteroaryl or (Cz-(:
9) het erocycl oal kyl, 15 effecti di sorders or condltlons and a
pharmaceutical ly acceptabl e carfji er %sentl invention further relates
to a nmethod of treating or prev | cute or chronic graft versus host ,
di sease (GvHD) in a mammal, incl uhll ng human, conprising adm nistering to
said mammal an anount of a conpound of the fornmula R Rz

20 - or the pharmaceutically accepiabie salt thereof; wherein

R'is a group of the formula |
RS
R* cH

|

A

whereinyis 0, 10or 2;
R* is selected from the group consisting of hydrogen (C+-Ce)alkyl, (Cs-
25 Cgalkylsulfonyl, {C,-Ces)alkenyl, {CCs)alkynyl wherein the alkyi, alkenyl and atkynyl
groups are optionally substituted by deuterium, hydroxy, amino, trifluoromethyl, (C,-
Cyalkoxy, (Ci-Cglacyloxy, (Cq-Ce)alkylamino, ((Cq-Ce)alkyl)zamino, cyano, nitro, (Cz-
Cgalkenyl, (C-Cs)alkynyl or (C-Ce)acylamino; or R* is {Cs-Cro)cycloalkyi wherein the
cycloalkyl group is optionally substituted by deuterium, hydroxy, amino,
30 trifluoromethyl, (Ci-Colacyloxy, (Cy-Ce)acylamino, (Ci-Cs)alkylamino, ((C,-




E cLJ3] N NH 20 or the pharnmaceutically acceptable salt thereof;
Is a group of the formula RS RcN~, (CH2)y | whereiny is 0, 1

wherein R

or 2; R4 is selected fromthe group consisting of hydrogen,

(C1- Co6) al kyl ,

(C1- 25 Ch)alkylsulfonyl, (Cz-Co)al kenyl, (Cz-C5)al kynyl wherein the al kyl,

al kenyl and al kynyl groups are optionally substituted by deuterium
hydr oxy, amno, trifluoronethyl, (Cl- 4)al koxy, (Cl-C6)acyl oxy,

(Cr o) al kyl

am no, ((Cl-C5)alkyl)zam no,-1éyano, nitro, (Cz- Co)al kenyl,

(Cz-Co)al kynyl or (Cl-C6)acylam no; or. R4 is (C3-Clo)cycloal kyl wherein the
group is optionally substituted by deuterium hydroxy, am no, 30
trifluoronethyl, (Cl-C6)acyl oxy, (Cl-C5)acylam no, (Cl-C6)alkylamno,

cycl oal kyl

........ 5 - Ce)alkyl)gammo -cyane,- cyano(Cy=-Cyalky.- tnﬂqm'osletba()(@h R)y)la)lqhmitm nlt(p@no
cyano( Cl- C5)Ca$ or(hﬂ a'églréf(il@t hyl (C1-C5)al kyl, nitro, nitro(C - C5)alkyl

or (Cl-C5)ac

C5) het erocycl oaI kyl wherein the

((d

het er ocyci oal kyl Rgrladﬁscaibstewnycloslkbbwhemremeoyefemycloalkyl\wom pussY becyano,
am no, deut %[lbé{ﬁﬁtetli'

Rlbstiliel Y e iVl i, o, RUBISE HyaldRy AC CThah) 20V

(.C1- Co) al kyI(GﬁCa'Peﬂ(@@% habﬁ@@aﬁﬂi@bI(Qk"CeXaﬂmml)o,anMM%—Csxa&ll Gy &6k no,

?rglng(S)Cécyl oxy% t%?iaﬁ‘ﬁpéﬁﬂoﬁl tro é%bgﬁ%%lc%) ﬁlj%%%a{g%f%naﬁ{yl

(Cl- CB) al ky

“'ni tro(Cl- CSpmlrkq(CrC‘s)ﬁ!kﬂL bwromcwlela'@s{Ci-ﬁe)failﬂoHY(@ﬁr&s)ﬁWY( (T +Colpayl(Cy-

C1, C5) acVl
(c:5) al kéiﬁ( clslElyh &8 an%gﬁ n(? ?mg %(1%8@)@ ‘J'W' n%“‘m((cé”lcﬁ&'ﬁy' IRPMEEWL ey
(G- 15 C5) Mﬂwtmthwmcsw%cyoqr%mwa@ﬁmal K@ Galacyiaofro(Ceeylatyl, , (Ci-

 RL5RL6N- co o
RL5R16NS( O) r1®

mis 0, 18 oCsRikylahiiRyS:-Balcyy §CaGs)alkyl)samino(Cs-Celacyl, R¥R™N-CO-0-, R

20

25

CO-(C-Cealkyl, (Ci-Co)alkyl-S(O)n; R'R'NS(O)m, RR™NS(O)rn (C1-Ce)alkyl
R'S(0)n RN, R™®*S(0)aR'®N(C-Cs)alky! wherein m is 0, 1 or 2 and R" and R* are
each independenﬂy selected from hydrogen or (C4-Cg)alkyl; or a group of the formula

Rﬂ
(CR°R™), J >\
N &

X0

o (CR‘*‘R’)a/ N ",’

RB
C

whereinais 0,1, 2, 3 or 4;

b, ¢, e, f and g are each independently O or 1;

dis0,1,2,0r3;

Xis S(0), wherein nis 0, 1 or 2; oxygen, carbonyl or -C(=N-cyano)-;

Y is S(O), wherein niis 0, 1 or 2; or carbonyl; and

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

R®, R’, R®, R, R™ and R" are each independently selected from the group

- consisting of hydrogen or (C-Cg)alkyl optionally substituted by deuterium, hydroxy,

30

amino, trifluoromethyl, (C4Cs)acyloxy, (Ci-Cglacylamino, (Ci-Ce)alkytamino, ((Cs-
Cs)alkyl)zamino, cyano, cyano(C-Ce)alkyl, trifluoromethyl(Cy-Cg)alkyl, nitro, nitro(C,-
Ce)alkyl or (C1-Ce)acylamino; o

R is carboxy, cyano, amino, oxo, deuferium, hydroxy, trifluoromethyl, (C,-

Cs)alk-yl, tnﬂuoromethyl(Ci-Ca)alky{ (C1-Cs)aikox_y, halo, {(Cs-Cslacyl, (Ci-

UGS Sl P B B G RO IO %m f



each independently sel ected from hydrogen or (Cl-C6)al kyl; or a group of
the formula Rli (X) (CRRIO) NR 1z (CReR )/ ~(N(Y) f (209 \R8 c Il 20
wherein ais 0, 1, 2, 3 or 4; b, ¢, e, f and g are each i ndependently 0 or
1; dis 0, 1, 2, or 3; Xis S(O" whereinnis 0, 1 or 2; oxygen, carbonyl
or -C(=N-cyano)-; Yis S(O, whereinnis 0, 1 or 2; or carbonyl; and 25 Z
Is carbonyl, C(OO, C(ONR or S(O" wherein nis 0, 1 or 2; R6, R, R8,
R, R10 and R' are each independently sefl8cted fromthe group consisting of
hydrogen or (Cl-C5)al kyl optionally substituted by deuterium hydroxy,

am no, trifluoronethyl, (Cl-C6)acyloxy, (Cl-C5)acylam no,

(G - Co)al kyl am no, ((C| C5) al kyl') 2am no, cyano, cyano(Cl-C5)al kyl,

trifluor m&)&ll(ytalmm) @Cich)allyi)s awinon |anﬂf€£((@fce}3(kym¥a-ps)ﬁlk0w-CO'NH (Cr-

LiT by oret AN iamnsEss IoEenHREy, f260 ARG, CRiIgRRhS! hiBael B0
2%' ﬁo( (C ? CGCG)EEWI (@elCe)a!@xy&@)aékyky|(6wca)@cy!9>e¢@f—06))awﬁy hit2, anyano(C:-

(Cr C6) al keny %&W?ﬂ'{%y %’5&% mh%gx‘%ﬂ.@r’ %@Qm%gxigﬁkyl,

. ( C1- CB) al koxXosatbys, C6)(5§|1'|C}6)30Y1@®dn®6) d@yﬁ@}»ﬁ?ﬂﬁ]ﬂ"’@ﬁ)ﬁ@&@kﬂ ni (Cele)alyery(it€1-

tCr6 |) ? : Eglr omﬁ%&gﬁ%{fﬂ@éwﬁscf &6)%@(%5"9@)% E{%’Ar\{(gcrb'e)fah&P (EBY MM amino(C,-
(C, - C6) acy| &ajacy( @91@6))@"‘9‘1321301"@@:*@3@% KBERBECO0 R ERINAGOH(61-Co)alkyl,

o) aoyl . (( ELOBR TGO 4 %&éﬁog* [l SO RGOS
RL5R16N- CO (Q&C()aikylal kfp'tf RNSIO, O) RIER'BISION, O) (G4-CoRIBNHCRTS(D)m R16N

RISRIENS( O ¥ COTRE Mo BuRberm e o, {8 A ARorE P her i n
mis 0, 18 oind2pendeniy Selactdd RO fwdeomcm(C{I_-Bs)Blkwependent ly selected from

hydrogen or (Cl1- ﬁﬁ)éﬂdkﬁh ;arg?ea@ﬁ'qnﬁeﬂ&&t@@e&éﬁj%ﬁpwac)ﬁps&;ngfé{iﬁéj of rom

the group consi s
, hydrogen, deutenum amino, halo, hydoxy, nitro, carboxy, (Cx-Cs)alkenyl, (Co-

Celalkynyl, trifluoromethyl, -trifluoromethoxy, {(Ci-Celalkyl, (Ci-Cs)atkoxy, {Cs-
Cro)eycloalkyl wherein the alkyl, alkoxy or cycloalkyl groups are optionally substittued

20 by one to three groups selected from'halo, hydroxy, carboxy, amino (C;-Cg)alkylthio,
(C-Ce)alkylamino, ((Cq-Cg)alkyl);amino, (Cs-Co)heteroaryl, (C,-Cs)heterocycloalkyl,
(Cs-Co)cycloalkyl or (CeCplaryl; or R* and R® are each independently (Cs-
Cio)eycloalkyl, (Ca-Cig)ecycloalkoxy, (Ci-Ceglalkylamino, ((C:-Cg)alkyl}:amino, (Ce-
Cio)arylamino,  (Ci-Cglalkylthio, (Cs-Ciolarylthio,  (CiCslalkylsuifinyl, (Ce-

25 Cyp)arylsulfinyt, (C1-Cﬁ)alky!sulfonyl, {Cs-Cio)arylsuifonyl, (C1-C5)acy1, (C4-Ce)alkoxy~
CO-NH-, (C4-Cglalkyamino-CO-, (Cs-Co)heteroaryl, (C-Cg)heterocycloalkyl or (Ce-
Cuw)aryl wherein the heteroaryl, heterocycloalkyl and aryl groups are optionally
substituted by one to three halo, (Ci-Cs)alkyl, {C~Cg)alkyl-CO-NH-, (C4-Cs)alkoxy-
CO-NH-, (Cy-Cg)alkyl-CO-NH-(C-Cg)atkyl, (C;-Cs)alkoxy-CO-NH-(C4-Cglalky!, (Cs-

30 Cgalkoxy-CO-NH-{C-Cs)atkoxy, carboxy, carboxy(C4-Cg)alkyl, carboxy{C,-Cg)alkoxy,
benzyloxycarbonyl(Cs-Cglalkoxy, (Cs-Cglalkoxycarbonyl{(C,-Cg)alkoxy, (Ce-Cio)arvl,
amino, amino(C,-Cg)alkyl, (C4-Cs)alkoxycarbonylamiino, (Cs-Cyp)aryl{Cy-~
Cg)alkoxycarbonylamino, (C4~Cg)alkylamino, ((C1-Ce)alkyl),amino, {Cs-
Cs)alkylamino(C1-Cg)alkyl, ((Cs-Ce)alkyl);amino(C4-Ce)alkyl, hydroxy, (CiCs)alkoxy,

36 carboxy, carboxy(Ci-Celalkyl, (Cq-Cs)alkoxycarbonyl, (Cs-Cg)alkoxycarbonyi(Cq-
~ Cglalkyl, (C1-Ce)alkoxy-CO-NH-, (C1-Cg)alkyl-CO-NH-, cyano, (Cs-

- Co)heterocydloatkyl, amino-CO-NH-, (C4-Ce)alkylamino-CO-NH-, ((Cs-
Co)alkyl),amino-CO-NH-, (Cs-Cro)arylamino-CO:NH-; (Cs-Co)heteroarylamino-CO-



Co6) al kyl, (C6-C, o)aryl am no-CO NHIC, -

hydr ogen, deuterium am no, halo, hydoxy, nitro, carboxy, (C2-C6)alkenyl,
(C2- ©6)al kynyl, trifluoronethyl, trifluoronethoxy, (Cl-C6)alkyl,

(C1-Co6) al koxy, (C3- Clo)cycloal kyl wherein the al kyl, al koxy or cycl oal kyl
groups are optionally substittued 20 by one to three groups selected from
hal o, hydroxy, carboxy, am no (Cl-C6)al kylthio, (C1-C6)alkylam no,
((C1-6) al kyl ) 2am no, (Cs-Co)heteroaryl, (C2-Cg)heterocycioal kyl,
(C3-C9)cycl oal kyl or (C6-Clo)aryl; or RA%Nnd R3 are each independently (C3-
Clo) cycl oal kyl, (C3-Clo)cycl oal koxy, (Cl-C6)al kyl am no,

((C1-cCo)al kyl ) 2am no, (C6- Clo)arylam no, (Cl-C6)alkylthio,
(C6-Clo)arylthio, (Cl-C6)alkylsulfinyl, (C6 25 Clo)arylsulfinyl,

( C1- C6) al &y N4, f onf§ds-CelaigiaBliog-aI0-NsHCH shjdlkyl,( CLUCeCalalyl)a0@e-COr-HHK Gy -

or (G5, C1o) EPYPNIETA AR G MBI RIRR. s cietamp e IAGIORRIRLER,

are optional Cyalkgubst i t ut edChgsetkgistionyhr ee [{Ei-Eq)alkplsuliyantind,, (Cs-

(G &) 3l ool oty s, eyt (GSorpRpemne, 5o

C6) al koxy- CAONE-8ylstiyraddmirg(C€aldiaky, car ExGakyladioaylkyéno, (Cs-

cariony 6 EA LB SO g

~am no( Cl- C6) al kyleffeciiteicteatihgsuyobar txanditionni no, ( C6- Clo) aryl ( Cl-

oy al ky! A no( C1- ) BagH Wl SAGE o es ol & ol el ot i

:( Cl1- C8) al koxellulds(hepatoopys, peacieatiy baa-oels, altdny lcelly, Geudbied tardiac anjooytes),

S BRI 17 RhioHi REDARE)S HERRN, SDHne aamigisipi o

( C1- C6) alsy tsaid mamB@i alamo(iiGif-a c@d)pmiukg lof fherformul€O- NH- |

(C6-Clo) aryl am no- CO=NH-, (C5-C9)heteroaryl am no-CO -19- 5 NH,

(C1- Co) al kyl am no- CO- NH ( C1- C6) al Kyl , ’O’-CG)aI kyl ) 2am no- CO- NH ( C,

) al kyl ,

(C5-(:9) heteroaryl am no- CO- NH ( §"- ankyl , 4(Cl- F6) al kyl sul fonyl

(C1- C6) al kyl sul fonyl ani no, (C1- |£6) aljkyl Ronyl ami no( C1- C8) al kyl ,
(CrC16) aryl sul fonyl, (C6-Cl6)ary | am no,

( C6- C16) aryl sul f onyl ami no( Cl- C6) al kyl , KC1- C6)al kyl sul fonyl amino, (C, 10

C6) al kyl sul f onyl am no( C1- al kyl ,. (C5-C9) het eroaryl or
(€Z- 9) het er® nmpe,uﬂcgfs%%ceﬁl?{%'eiﬁaﬂm%?fi WEeith a condition. The

present inventi oR'iglaghRip dfehefopmul0 @ net hod of treating or preventing
cel lul ar (hepatocytes, pancreatic beta-cells; stemcells, neural and

cardi ac nyocytes) transplant rejection in a mmal , including a human,
conprising adm nistering to 4 e
R~ (CH),

AN
20 whereinyis0,1or2;

R* is selected from the group consisting of hydrogen, (Ci-Celalkyl, (Cs-
Ce)alkylsulfonyl, {Co-Cs)alkenyl, (C-Cs)alkynyl wherein the alkyl, alkenyl and alkynyl
~ groups are optionally substifuted by deuterium, hydroxy, amino, triflucromethyl, (Cy-
Cualkoxy, (C-Cg)acyloxy, (C4-Cs)alkylamino, ((C4-Cg)alkyl).amino, cyano, nitro,' (Co-
25  Celalkenyl, (Co-Cs)alkynyl or (Cs-Cs)acylamino; or R* is (C3-Cro)cycloalkyl wherein the
cycloalkyl group is optionally substituted by deuterium,  hydroxy, amino,
trifluoromethyl, (CCslacyloxy, (Ci-Ce)acylamino, (Cs-Celalkylamino,  ((Cq-
" Cglalkyl).;amino, cyano, cyano(Cs-Ce)alkyl, trifluoromethyl(C;-Cs)alkyl, nitro, nitro(C4-

Ce)alkyl or (C4-Cgs)acylamino;
- .80 - Ris (C-Co)heterocycloalkyl wherein the heterocycloalkyl groups must be
substituted by one to five carboxy, cyano, ami-né, déﬁtéi’ium. hydroxy, (C}-Ca)élky'!,



15 said mammal an anmount of a conpound of the fornula RLRZ \'\ RB ~NN
or the pharnmaceutically acceptable salt thereof; wherein Rl is a group of
the formula R R .4CH2)y 20 whereiny is 0, 1 or 2; R4 is selected from

t he group consisting of hydrogen, (Cl-C6)alkyl, (Cl- C6)alkyl sul fonyl,
(C2-Co6) al kenyl , (Cz-C6)al kynyl wherein the al kyl, al kenyl and al kynyl
groups are optionally substituted by deuyterium hydroxy, am no,
trifluoronmethyl, (Cl- Ca)al koxy, (Cl-C6 %tyloxy, (C1- Co6) al kyl am no,
((C1-C6)al'kyl)2am no, cyano, nitro, (C2 25 C6)al kenyl, (C2-C6)al kynyl or
(Cl-C6)acyl am no; or R4 is (C3-Cl6)cycloal kyl wherein the cycloal kyl group

t | | tut ed by_deut d t hyl ,
(C1705) aby1 s CoRRaveh e (Gchaely i e coR, (G o no
cyano, cyan@mﬂaH OJQCk)IéikylaHﬂof-d:ODrmsbhﬂké L&mymym(ctwa)amyiambp

Che het or ocaeIY kéﬁaéyaﬂ‘:ﬁﬂgﬁaﬁ@é@k&@s@r&%ﬁ% ol (G Sodieadtic,y.

%in?:a | am ln@ afkQM triitFd, ltughflwck(m Hélo@ﬁlmjaw ,mtrcRC, -Coalike] tAf)ordrsetiyl, hal 0,
-(Cb)acC am no,
- (C1-C)al Ky fﬁ'gwfr?ﬁwé@(cdyc@_ﬂ'%) épk'gq%ﬂc&af(ﬂtﬂ%) ?SR)?FP&? ‘“E(’:@fa‘%%@ky fri no,
- am .no( Cyo Corgla Ikbky(ctnm‘)'ae M fab; %iﬂolm Ca)é@vl %lﬁbq@%ﬂa@ﬂd{m@hikw , (Cr~
Cl- Co6 | fl 154516
(S o)y el ol Ea%sgc LS o S M S R
trifl uororrecmtc{ lé’?al(by s@)),.acmi‘sﬂﬁ Ol RR™NS(O)n, (C1-Ce,)a!kyl

E’:lgllng(G )Cic&%gggg&(m f;)/)@g“i &%1 @églk%%@réﬁﬁ Ctél'lcc? P ﬁ'@ and R are

' Cs) al kyl am gadHGhd 6M| ,se(e(cfeh“@ﬁhwmég @ammcﬁeﬁkﬁssra bup G7HRBIGMUED O,
RL5R16N- CO (Cl-Cb)al kyl', (G C6)al kyl-S(Om RISRIENS( O m R1I5RIENS(O m
(Cl-Co)al kyl, R15S(O m R76N, Rt5S(0O nR76N(Cl-C3)al kylRWherein mis 0, 1 or-
2 and R15 and R16 are each |ndependently sel ected f{om ydrogen1pr

(Cl-Cs)al kyl ;. or_a grou/f« }neQ)rrrul (CRR™)
1 G PR

(CR“R7 |

RB
c

Z

16

whereinais 0, 1, 2, 3or4;

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

dis0,1,2,0r3;

Xis 8(0), wherein n is 0, 1 or 2; oxygen, carbonyl or —C(=N-cyano)-;
20 Y is S(0), wherein nis 0, 1 or 2; or carbonyl; and

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

R% R, R®, R®, R"™ and R"" are each independently selected from the group
consisting of hydrogen or {C,-Ce)alkyl optionally substituted by deuterium, hydroxy,
amino, triflucromethyl, (Ci-Cg)acyloxy, (C-Ce)acylamino, (Cy-Cs)alkylamino, ((Ci-

25  Cg)alkyl).amino, cyano, cyano(Cs-Cs)alkyl, trifluoromethyl(C-Cs)alkyl, nitro, nitro{C4~
Cg)alkyl or (C-Cg)acylamino;, '
: R s carboxy, cyano, amino, oxo, deuterium, hydroxy, trifluoromethyl, (Cs~
Celalkyl, triftuoromethyl(Cs-Cg)atkyl, (Cs-Cglalkoxy, halo, (Ci-Celacyl, (Cs-
Ce)alkylaming, ({(Cs-Ce)alkyl). amino, amino(C+-Cg)alkyl, (C4-Cg)alkoxy-CO-NH, (Cq~

30 Cglalkylamino-CQ-, (C-Cglalkenyl, (C2-Cs) alkynyl, {C-Cg)alkylamino, hydroxy(C
Colalkyl, (Ci-Colalkoxy(Ci-Cglalkyl, (Ci-Cs)acyloxy(Cy-Ce)alkyl, niiro, cyano{Cs-
Cs)alkyi, Halo(C1»C;)aikyl, nitro{C+-Ce)alkyl, trifluoromethyl, - triflucromethyl{(Cs-



(X) (CWRlo) N/R12 (CR6R7)a MBf (Z)g R 11 15 wherein ais 0, 1, 2, 3 or
4, b, ¢, e, f and g are each independently O or 1; dis O, 1, 2, or 3; X
is S(O6 wherein nis 0, 1 or 2; oxygen, carbonyl or -C(=N-cyano)-; 20 Y
is S(O6 wherein.n.is 0, 1 or 2; or carbonyl; and Z is carbonyl, C(O O,
C(ONR or S(O, whereinnis 0, 1 or 2; R, R7, R, R R0 and R17 are
each i ndependently selected fromthe group consisting of hydrogen or
(Cl-(::6)al kyl optionally substituted by2ideuterium hydroxy, am no,
trifluoronethyl, (Cl-C6)acyloxy, (Cl-C6)acylam no, (Cl-Cs)alkylamno, ((Cl
25 C6) al kyl ) 2am no, cyano, cyano(Cl-C6)al kyl, trifluoronethyl (Cl-C6)al kyl,
nitro, nitro(Cl- C6)al kyl or (Cl-C6)acylam no; R12 is carboxy, cyano,

am no, oxd, Geakyri ulf-Geyatylaayino,t r i (O tasyiatind(C-CealkylCo) 4CkEh)atkoxy(Cs-

GB) al Kyl am gt ARGyl R MCLE L )RR Cp IRl (1 Eklic-
( Cl- Cs) al koxGe)@H, NKC~Cealkglath)cdClPhlanyin & TRFN-COER-, CBY R he £0H(C {GaIaliGe,)
(CLY Gy al Koty (RN RO EroN RGN MLy S Ol (G Gl O
06) al kyl, haﬁé«r@)ﬁll&h) alRR INS(Q)r.0( GLRENG(G! , (CrCHalgr onBITBIO), R™N,
(CL- 08) alyT oy SRS =L Bochbla g 8 G0 &Y GeFhd s e, R are each
- ami no( C1- C6)iadapendentiyrselecied@@nabydrogiin @5CaiGe)aikyl; ( C1- C6) al kyl ami no( G -
LI, (L0 o B IS Rt SRR T g o o
(G - Co) al kylhys(agem dedierin) arkinb, H6I0) rhydoky, - Airpaldarioxy RIGRCHARERYIM(Co-
wherei n 1 Seopooh ifororitial fibndhody CoRD Ratirbohe) dreo
f r om hy dtSogého)oyclgaliiyl @bpreirkipe alkyl atiwly BEcylaligbgloupndrepupidaalyl substituedt ed
i om P o B 5h g oA B R o JEL B RV
“tri fl uor onet{GelyaliyRnies) €CChalkyizanBa), a{GseCo)hetérBaryl, (Co-Cg)heterocycloalkyl,
' (Cs-Co)eycloalkyt or (Ce-Cyo)aryl; or R? and R® are each independently (Cs-
Cuojoycloalkyl, (Cs-Cio)cycloalkoxy, (Ci-Celalkylamino, ((Cq-Celalkyl):amino, (Ce-
20 Ciarylamino, (Ci-Celalkylthio, (Ce-Ci)arylthio, (C-Celalkylsulfinyl, (Ce-
Cio)arylsulfinyl, (Cf-Ce)aIkylsulfony.i, (Ce-Cro)arylsulfonyl, (C1-Cslacyt, (C1-Cg)atkoxy-
CO-NH-, (C-Cs)alkyamino-CO-, (Cs-Co)heteroaryl, {(Co-Colheterocycloalkyl or (Ce-
Cio)aryl wherein the heteroaryl, heterocycloaikyl and aryl groups are optionally
substituted by one to three halo, (C-Ce)alkyl, (Ci-Ce)alkyl-CO-NH-, (C,-Cgalkoxy-

. 26 CO-NH-, (C-Cglalkyl-CO-NH-(C-Celalkyl, (C4-Cs)alkoxy-CO-NH-{C,-Cg)alkyl, (C;-
Ce)alkoxy-CO-NH-(Cs-Cg)alkoxy, carboxy, carboxy(Cs-Cs)alkyl, carboxy(C.-Cs)atkoxy,
benzyloxycarbonyl(Cy-Cg)alkoxy, (Ci-Cs)alkoxycarbonyl(C,-Colalkoxy, {Ce-Cro)aryl,
amino, amino{C4-Cs)atkyl, (C+-Ce)alkoxycarbonylamino, {Cs-Cro)arvl(Cy-
Cg)alkoxycarbonylamino, (C4+-Ce)alkylamino, ((C4-Ce)alkyl)amino, (Cs-

30 GCelalkylamino(Cy-Ce)alkyl, ((Ci-Ce)alkyl),;amino{Cy-Ce)alkyl, hydroxy, (C;-Ce)alkoxy,
carboxy, carboxy(Cy-Celalkyl, (Ci-Ce)alkoxycarbonyl, (Ci-Ce)alkoxycarbonyl(Cs-
Csalkyl, (C4-Cs)alkoxy-CO-NH-, (C1-Ce)alkyl-CO-NH-, cyano, (Cs-
Co)heterocycloalkyl, amino-CO-NH-, (C+-Ce)alkylamino-CO-NH-, ((Cy-

 Gelalkyl);amino-CO-NH-, (Cg-Cro)arylamino-CO-NH-, (Cs-Cg)heteroarylamino-CO-

35 NH-,  (C-Cgalkylamino-CO-NH-(C;-Cglalkyl,  {{Ci-Ce)alkyl);amino-CO-NH-(Cs-
Ce)alkyl, {Cs-Cio)arylamino-CO-NH-(Cs-Ce)alkyl, {Cs-Co)heteroarylamino-CO-NH-(C:-
Celalkyl, (C+-Coe)atkylsuifonyl, (C1-Ce)alkytsulfonylamino, (Cr~
Cs)élkylsulfonylamino(&-Ca)alkyl, (Ce-Cro)arylsulfonyl, - (Cs-Cro)aryisilfonylamino, -



15 C o) cycl oal kyl wherein the al kyl, al koxy or cycl oal kyl groups are
optionally substittued by one to three groups selected from hal o, hydroxy,
carboxy, am no (Cl-C6)al kylthio, (Cl-C6)alkylam no, ((Cl-C6)alkyl)2an no,
(C5-C9) heteroaryl, (CzZ-C9)heterocycloal kyl, (C3-C9)cycloal kyl or
(C6-C16)aryl; or R and R3 are each independently (Cs- .Clo)cycl oal kyl,
(C3- Clo)cycloalkoxy, (C1-Co6) al kyl am no, ((Cl-C6)al kyl)2am no, (C6 20

Clo) aryl am no, (Cl-C6)al kylthio, (C6-Clgparylthio, (Cl-C6)alkylsulfinyl
(C6- Clo)arylsulfinyl, (Cl-0C6)alkylsulfonyi, (C6-Clo)arylsulfonyl,
(C1-C6)acyl, (Ci-0Co6)al koxy- CO-NH, (C -C5)al kyam no-CO,

(C5-Cg) heteroaryl, ((:2-C9)heterocycloal kyl or (C6- Clo)aryl wherein the

het eroary , bﬁb% é}ﬁylg#dp@iam.l-.o@;td;a g group(&@s)salmmlfanmmmc subst {€ut ed by
one to three an K pxy 25

CO NH-, (Gi e spegtmy@w ée)?“q& he e(’%ﬁ'w'c%)(grﬁ’a)?g%%ﬁ % Cs) al kyl |
(C1- CB)al koxy- C@ﬁé&ﬁv&@itr@ﬁr@ LKy conditiboxy, car boxy(Cl ce6)al kyl, -

car boxy( Cl- C6) al koxy, benzyloxyca tc)] lf(l [169 i

(C1- C6) al koxycar bonyl (C1- (: 6)al 009,

i no( C1- 08) al Kylmne féilowfi) ks SadpmyilRtbizdhe @@a@mmwe(@mmunds

C6) al koxycar bonyl ani am. no, a 30
Ce) al kyl mtlmprﬁﬁ'ﬁm{/?éﬂ'oft (‘é%'e ;@?W%‘Eﬁ%ﬂﬁ%{%ﬁe&cﬁ %Hi%?rﬂ ﬁ'% ‘F‘{’j@f‘

( C1- CB) al koxyphemea bR diSQIsBRINNARTolicR) 4k kigfined aslatipal koxycar bonyl

(G - C6) al koxycar bonyl (C1- C6)al kyl, (C1-C6)al koxy-CO NH-,
(C1-Co6) al kyl -CO- NH, cyano, (C5- Ca)heterocycloalkyl am no- CO&NH-

(G -C6)al kyl am no-CO-NH, ((Cl- C6)al kyl)2am no- CONH-

(C6- Clo) aryl am no- CO- NH, (C5-C9) het eroaryl am no-CO 35 NH,

(C1- C6) al kyl am no- CO- NH- ( C1- C6) al kyl, ((C1-C6)al kyl)2am no- CO- NH- ( C1-
Co6) al kyl , (C6-Clo) aryl am no- CO- NH- ( C1- C6) al kyl , ‘

(C5-Cqg) het eroaryl am no-CO NH (C1- C6)al kyl, (G -C6)al kyl sul fonyl,

(G -06)al kyl sul fonyl am no, - (G - C6) al kyl sul fonyl am no(C1-(: 6) al kyl,
(C6-Clo)arylsul foriyl, (C5-Clo)arylsolfonylamno, -22- 5
(C6-C16) aryi sul fonyl am no( C1l- C6) al kyl, (C1-C6)al kyl sul fonyl am no, (Cr

Co6) al kyl sul f onyl am no( Cl1- C6) al kyl", (C5 C9) het eroaryl or _
(CZ-C9) het erocycl oal kyl; - effective in treating such a condition. Detail ed
Description of the Invention The follow ng reaction Schenes illustrate the
preparation of the conpounds 10 of the present invention. Unless otherw se
indicated R2, R3, Rand R6 in the reaction Schenmes and the discussion that
foll ow are defined as above. -23-
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NR-25- 5 SCHEMES C R2 NI R3 XVII NH C R NR3 XVI NNR ~2 NR4R5
R RB3xv N, R 13 NRARS R2Z R31 NH-26- z 5 SCHEME 2 CIl y NXX NNR
E ~1 NRARS Y

-24-

5 PREPARATION B
Ci

't:|\ XX

N | D>—r XXIi
N N

\

R

Ci R?
N( N XV
-~
N~ TN




N~ XXIV NR ~2 NRMAR5 R2 N XXI'lIl 13N R NRARS R CR3 XV N R -27- 5
SCHEME 3 C RR NR3 XVII NH 1 NNMMRS R2 N~ R3 NH 10 -28- 5 1In
reaction 1 of Preparation A, the 4-chloropyrrol o[ 2, 3-d]pyrim di ne conpound
of formula XXI, wherein Ris hydrogen or a protecting group such as
benzenesul fonyl or benzyl, is converted to the

4-chl oro-5-hal opyrrol o[ 2, 3-d] pyri m di ne conpound of fornula XX, wherein Y
is chloro, bronop or |odo, by reacting XX&5w th N chiorosuccini m de,

N- br onosucci ni m de or N-i odosuccinim de. The reaction mxture 10 is heated
to reflux, in chloroform for a time period between about 1 hour to about 3
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hours, preferably about 1 hour. Alternatively, in reaction | of Preparation
A, the 4- chloropyrrolo[2,3-d]pyrimdine of fornmula XXI, wherein Ris
hydrogen, is converted to the corresponding
4-chloro-5-nitropyrrol o[ 2,3-d] pyrimdine of formula XX, wherein Y is
nitro, by reacting XXI with nitric acid in sulfuric acid at a tenperature
bet ween 15 about -10C to about 10C, preferably about 0C, for a tinme period
bet ween about 5 minutes to about 15 ni4futes, preferably about 10 ni nutes.
The compound of formula XXI, wherein Y is nitro, is converted to the
correspondi ng 4-chloro-5- am nopyrrol o[ 2,3-d] pyrimdine of the fornmula XX
wherein Y is amno, by reacting XXI under a variety of conditions known to
one skilsed in the art such as pal | 2SCHEMEZ hydrogenol ysis or
tin(l1V)ychloride and hydrochloric acid. In reaction 2 of Preparation A the
4- chl or o- 5- hal opyrrol o[ 2, 3-d] pyri mi di ne conpound of fornmula XX, wherein R
is hydrogen, is converted to t corregpondi ng .conpound of forrmula XX,
wherein R2 is (Cl-C6)al kyl or by treating XX with N-butyllithium
at a tenperature of about - %% eacting the dianion 25 internediate so
formed with an al kyl halide o lide at a X¥nperature between about
-78C to roomtenperature, pr W room tenperature. Alternatively, the
di anion so forned is reacted h nohecul ar oxygen to formthe
correspondi ng 4- chloro-5-hydroxipyr | o[ 2, 3-d] pyri m di ne conmpound of

formula XI X, wherein R2 is hydrqxy. The conpound of formula XX, wherein Y
is bromne or iodine and R is 30 tbenzenesul fonate, is converted to the
compound of forrmula XIX, whereinYR2 is (C6- Cl2)aryl or vinyl, by treating
XX with N-butyllithium at atenﬁ gature of about -78C, followed by the
addition of zinc chloride, at ﬁ%pewature of about -78C. The
correspondi ng organo zinc inter
aryliodide or vinyl iodide

di aye so forned is then reacted with
sence of a catalytic quantity of
pal | adi um The reaction mi xt isystirred at XXlYenper at ure between
about 50C to about 80C, prefe y out 70C, for a time period between
about 1 hour to about 3 hours, prefeltably about I . hour. -29- 5 In
reaction 3 of Preparation A, the conﬁgund of formula XIX is converted to
t he correspondi ng conpound of fordula XVI by treating XIX with

N-butyllithium Tithiumdiisopropylam ne or sodium hydride, at a
t enperature of ‘about -78C, in the presence of a polar aprotic solvent,
such as tetrahydrofuran. The anio intermediate so formed is further

reacted with (a) al kyl halide orNEéR%xﬁhallde at a

NL/ | A\ XX
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N~ N
R
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10 tenperature between about -78C to roomtenperature, preferably -78 C,
when R3 is alkyl or benzyl; (b) an al dehyde or ketone, at a tenperature
bet ween about -78C to roomtenperature, preferably -78C, when R3 is

al koxy; and (c), zinc chloride, at a tenperature between about -78C to
roomtenperature, preferably -78C, and the correspondi ng organozi nc
internmediate so forned is then reacted with aryliodide or 15 vinyl iodide
in the presence of a catalytic quantity28f palladium The resulting
reaction mxture is stirred at a tenperature between about 50C to about
80C, preferably about 70C, for a tine period between about 1 hour to about
3 hours, preferably about 1 hour. Alternatively, the anion so forned is
reacted with nol ecular oxygen to form3QHERES espondi ng

4- chl or 0- 6- hydr oxypyrrol o[ 2, 3-d] pyri m dine 20 conpound of fornula XV,
wherein R3 is hydroxy. In reaction | of Preparation B, the

4-chl oropyrrol o 2, 3-d] pyri mi di ne conmpound of forrmula XXl is converted to

t he correspondi ng conmpound of forrmula XXl I, according to the procedure
descri bed above in reaction 3 of Preparation A In reaction 2 of
Preparation B, the conpound of fornula XXI'l is converted to 25 the

correspondi ng conpound of fornula , ording to the procedures

descri bed above in reactions 1 a 2 oﬂ?%reparation A In reaction | of
Schenme 1, the 4-chloropyrrol o[ 2, 3{d] pyrifm di ne conpound of formula XVII is
converted to the correspondlngpf f formula XVI, wherein R is
benzenesul f onyl - or benzyl eati p@%h beﬁﬁgwesulfonyl chl ori de,
30 benzyl chl ori de or benzylbro ide | EF presence of a base, such as
sodi um hydride or potassium car ate,™Nand a polar aprotic solvent, such
as di net hyi formam de or tetrahydrofurahit The reaction mxture is stirred
at a tenperature between about 0C - to about 70C, preferably about 30C, for
a time period between about 1 hour tq about 3 hours, preferably about 2
hours. 35 In reaction 2 of Schene 1, |[the 4- chloropyrrolo[2 3- d]pyrlnldlne
compound of formula XVI is converted o the correspondi ng

4-am nopyrrol o[ 2, 3-d] pyrimdi ne congound of fornmula XV by coupling XVl
with an am ne of the fornula HNR4ARG. {The -30- 5 reaction is carried out in
an al cohol solvent, such as tert-butganol, nethanol or ethanol, or other
hi gh boiling organic solvents, such is di met hyi formam de, triethyl am ne,
1, 4-di oxane or 1, 2-dichloroethane, at a tenperature. between about 60Cto
about 120C, preferably about 80C. Typical reaction tinmes are between

4545
NR'R® 2
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about 2 hours to about 48 hours, preferably about 16 hours. Wien R5 is a
nitrogen 10 contai ning heterocycl oal kyl group, each nitrogen nust be
protected by a protecting group, such a benzyl. Renoval of the R5
protecting 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 pyrrolo[2,3-d]pyrimdine ring. Renoval of the R5 protecting
group, when benzyl, is carried out in a-al cohol solvent, such as ethanol,
15 in the present -of hydrogen and.a catal yst, such as pall adi um hydr oxi de
on carbon. The R5 nitrogen containing hetrocycl oal kyl group so forned may
be further reacted wth a variety of different el ectrophiles of formnula

| I. For %irea forlmeenetion ebbrepaption Asthe gfchiasepiiraip[2,8-dpirimidige campgulitht es,

carbanmt e 81dnfidh B er sl 1I8RoRA B 4 BRACAMy oM Suchi g Bantideb R ©f the

het er oal kyl “group i n'a sol'vent ceton 2
di et hyl f or orabérasl, i$ mnvm‘teprtesthaebcmmfﬁ-mwr rolofiz B-ddpyrigidine epopowst 8ksi um

car bonat e, e 2

peri od bet@}é‘gﬁ[aa %éf%k’of ;A%?&Bou?&% 'gﬁéds?) aggweg%tnﬂ‘%e and suII?onam de
formati on, crécbresmaonpﬂmdeeﬁi-lm*bmbmuoumrwde lor Nsiedbsugsininaige c Ahe reatdion amidugsul f ony|
chlorid | t i r in a
ol vent 10ucf eeledipirgfien It bilplorTat s drhé B bethidt SBOR DR Bo0P 1 2
pyri di ne atheurbi m'eferaiﬂyqabommhms f Altermativelpeinpeadtion 1 bePraperatiabduthel4- hour s
to about 24 hours r. | ng a
carboxylic ?@PW‘B’@QﬁF’H |"8aq E@fm“érg% wlh%%{rﬁﬁ %bg% %ﬁé |sOPé’ngE- -ﬁéﬂd °

calr bodi-i m dmﬁsawd@sp@ncung aﬂﬂlomslmytkc@mraomnagﬂwamﬂmt d:fyfonramliadﬂfc iwhieda 2n|‘rh a

sol vent such .as neth at anmbient te ures. for

‘hour's. For &IK{®. @Or? ity rY'"g\eT“g'E?t?%I'ﬂ pyl ”8facfcggﬁﬁ%ﬁmff “érﬁck??j“%

a, (3-ungat Uél%lﬁm@tﬂtd%ouﬁm"@ Prd%r’ébl taBBut 0°ES TR Tstima@psried batheenabots are
reacted with the R5 nltrogeno

er ogal kyl gro in a solvent such as

net hanol - th\\‘FﬁSeFﬂ apghi dp JnitHies p{ﬁfergbly, Fhoub i gﬂ“ﬂgﬁ CATPBOHN dlﬁfshours
. to about 18phaiuaSXX( \Klﬁérean'Y”%t hitd, T@coAlsedb® ©8 IcoREsuNdingy 4-chives-54 Ng
al dehydes with the het eroal kyl group in the presence of a reduch’aﬂgxﬁ ent,

35 -such as @ampgyrrre,lyrar?oﬂ@mﬁw«em@e formigla 2@, wWhigtein X i AMiNe, Ry fedg
anbi.ent eufHSh%fraé %\ﬁet? ghiugﬁs ﬁkﬁs\m% Rl BigRRROHe 37 JWeHTs pAllagkAyt 18
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hour s. In reac , renoval of the protecting group
fromtheo cdmmobﬁlsfwﬁlﬁﬂ\/)ﬂhmdeﬁﬁ@hﬁqfﬁch@ﬂcsa%nzenesuI fonyl, to give the

corresponding  cRoAgh o of %%Jra;o% Al %éﬁ%hlo?@ﬁ%od%rofo[@@-h]@ﬁnﬁ%é’“ th an

al kal i base, suc roxi de or potassi um hydroxide, "in an
al cohol sol wmounﬂﬁﬁomwlmﬁhwhgneimfi {s hydrogen, is converted to the corresponding

compound. of formula XIX; wherein R? is (C-Ce)alkyl or benzyl, by treating XX with
N-butyliithium, at a temperature of about -78°C, and reacting the “dianion

25 intermediate so formed with an alkylhalide or benzylhalide at a temperature between
about -78°C to room temperature, preferably room temperature. Alternatively, the
dianion so formed is reacted with molecular oxygen to form the corresponding 4-
ch!oro-5-hydfoxypyrroio[2,3—d1pyrimidine compound of formula XIX, wherein R? is
hydroxy. The compound of formula XX, wherein Y is bromine or iodine and R is

' 30 benzenesulfonate, is converted to the compound of formuta XIX, wherein R is (Ce-
Cig)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

35 is stirred at a temperature between about 50°C to abouf 80°C, preferably about
70°C, for a time period befween about 1 hour to about 3 hours, preferably about 1

- haur.



et hanol, or m xed solvents, such as al cohol/tetrahydrofuran or

al cohol /water. The 10 reaction is carried out at roomtenperature for a
time period between about 15 mnminutes to about 1 hour, preferably 30

m nut es. Renoval of the protecting group fromthe conpound of fornula XV,
wherein Ris benzyl, is conducted by treating XV wth sodiumin ammoni a at
a tenperature of about -78C for a tine period between about 15 mnutes to
about 1 hour. 15 In reaction |I of Scheffe 2, the

4-chl oropyrrol o 2, 3-dj pyri m di ne compound of forrmula XX is converted to

t he correspondi ng 4-am nopyrrol o 2, 3-d] pyri m di ne corrpound of formula
XXI'V, according. to the procedure des ri bed abov ee;g&i.on 2 fg{lntScheme
1. In refiction 2"6193 t Preparation A, %0"39‘?1‘51" P PR PIX & PPN ne
20 conpoundigf cdrRisPihdingtoMpolii 'of ifdmitld XWresyz easting kmaﬁ:m Redtydlithismbr ori ne

or iodine, is converted to the correspondin a | by
reacting  ithivmglilsaprogylaming eosasiin h&‘éﬁp"{? a&\ﬁgﬁ npq%éred?fﬁbouﬁ T % H%%t ic
sol vent, Suﬁﬂé ﬁc%t ro@had%aawa%@r sélléhtar@ch | asttb&aﬁycﬁémrme ofhe am:;bnid: yt ic

quantlty of adi um a tenperature t abou
100C, pr ef eﬂ&ﬂ“ﬁ'd*ﬁiﬁoﬁ@ CFU@d 'ﬁcfﬂrt%@rt"ﬁﬁ%te‘iW‘%@S@:ﬁgﬁﬁlﬂ%é’ﬁ%ﬁw&é‘ ' s to

about .4, hoiéhﬁ)eréiﬁl%fﬁétﬂ'@éﬁ/ as&ﬂu’?at’&tohe&h&enﬁabbatwel wal@rably\w@rc RahemR3

al kynyl, int resence of a catalytic quantl er [(;]é)D 9go(ge and
pal I adi um (e)alkyéﬁab@nzryb|(b)ra%@!d§mfﬂe Ofé@tqmeaéfﬂu?%wﬂ E‘W %&E

tenper at ur ey, f,gh t@n&,bra%ureegsée?é}a&?tmenwﬁmw isLalRexy; aha (@bt cHiorley a6a
preferably about 3 hours: al kenes or st rene @2 i nyl or
styrenyl, itempesatae b‘?@@é’h@éobﬁ §Q:éﬂ£9%ﬂﬁ|t%ma‘ﬁfé‘ Pt e fa% ?801 G‘Hét

di net hyl f or & 8nd1ﬁ%%g’al?l%zi% mtél‘?ﬁerd?é@é( db Fbrwictis tﬁbn @eédﬁ@ﬁﬁl@bﬁﬂll@dtb@'@ﬂeen

about 80C to about referably about 100C, for |rre11%er|od bet ween
about 21ﬁouYIBY'tIQdidﬁd!]tthﬂSpfﬁéﬁﬂ@ obyaesatalylin quaniity @f Eﬁl’aﬂ'Hm‘s Prresulipg i on 3

of Schene 2, %Jr;d af& & JUbfpdratdrb betweem \ublie 804 td bbout3§0°C
correspondl ng co oun ormul a XV according to the Cts‘Erocag descri bed

above in rea'@farebly:ab@ﬂt Wé?pafpaa.tmﬁ periacdzbetween abogh dt MOHE: 3, the

gomound of rHt}ﬂz%b&ﬂ){H hou. FMBHEAAY the ahibR seTorRAPBIGIAIE] RRTRRAHII
CCO e pr oce

formula 1, ure describ above in reaction.?2

Scheme 1. Toxygeo rrrt@urﬁ@l!‘n ofhet heoriespensling i reblere- éﬁyﬂwpw[%éalwrﬁﬂﬂdlﬂat ure
are cap%l ecompound of formula XVI, wherein R® is hydroxy.
In reaction 1 of Preparation B, the 4—chloropyrrolo[2,3-d]pynm|drne compound
of formula XXi is converted to-the corresponding compound of formula XX,
according to the procedure described above in reaction 3 of Preparation A
In reaction 2 of Preparation B, the compound of formula XXII is converted to
25  the corresponding compound of formula XV, according fo the procedures described
above in reactions 1 and 2 of Preparation A.
In reaction 1 of Scheme 1, the 4-chloropyrrolo[2,3-d]pyrimidine compound of
formuta XVIl is converted to the corresponding compound of formula XVI, wherein R
is benzenesulfonyl or benzyl, by treating XVH with benzenesulfonyl chloride,
30 benzylchloride or benzylbromide in the presence of a base, such as sodium hydride
or potassium carbonate, and a polar aprotic solvent, such as dimethyiformamide 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.
35 in reaction 2 of Scheme 1, the 4-chloropyrroloj2, 3-d)pyrimidine compound of
formula XVI is converted to the correspondlng 4-aminopyitolo[2,3-d]pyrimidine
compound of formula XV by coupling XVI w:th an amme of the formula HNR'RS. The



of formng a wide variety of different salts with various inorganic and
organic acids. 10 Although such salts nust be pharmaceutically acceptable
for adm nistration to animals, it is often desirable in practice to
initially isolate the conmpound of the present invention fromthe reaction
m xture as a pharmaceutically unacceptable salt and then sinply convert
the latter back to the free base conpound by treatnent wth an al kaline
reagent and subsequently convert the | at8er free base to a 15
pharmaceutically acceptable acid addition salt. The acid addition salts of
t he base conpounds of this invention are readily prepared by treating the
base conpound wth a substantially equival ent anount of the chosen m neral
or organi & acé¢attiom ircardegueotiih anl alestol eVentnsuchias fershiithadl] enddligihiof

sol vent | & ho SHBEoTed” Wik Ron BEP erane, Sofie b Hidebdrmemidse; o
salt can al smelﬂwlapnieei pj%mmwdefmroinzaimﬁruethme cdt 4 hemperature bﬁﬂ@émamt
organt ¢ aci o0 2B BtetColeiiaty ApUCRUST HBkalTeRRP AR bebare | &
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between about 24 hours to about 72 hours. For amide and suifonamide formation,

electrophiles of formula 1, such as acylchlorides and sulfony! chiorides, are reacted

with the R® nitrogen of the heteroalkyl group in a solvent such as methylene chloride

25 in the presence of a base such as pyridine at ambient temperatures for a time period

between about 12 hours to about 24 hours. Amide formation may also be carried out

by reacting a carboxylic acid with the heteroalkyl group in the presence of a

carbodiimide such as 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide in a solvent

such as methylene chloride at ambient temperatures for 12-24 hours. For alkyl

30 formation, electrophiles of formula II, such as a.,p-unsaturated amides, acids, nitriles,

esters, and a-halo amides, are reacted with the R® nitrbgen of the heteroalkyl group

in a solvent such as methanol at ambient temperatures for a time period between

about 12 hours to about 18 hours. Alky! formation may also be carried out by

reacting aldehydes with the heteroalky! group in the presence of a reducing agent,

35 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.
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nore pharnmaceutically acceptable carriers. Thus, the active conpounds of
the invention may be formul ated for oral, buccal, intranasal, 10 parenteral
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or in aformsuitable for admnistration by inhalation or insufflation. The
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,sterile pyiogerd Tree wa use:
XXIV with (a) arylboromc acid, when R? is aryl, in an aprotic solvent, such

may be in poyggs :Er%%é d, ’ror ﬁu%e&ﬁegwrtldu?& cmnt}mur?d 3k el aex&?lplbglreeactln%

tetrahydrofuran or dioxane, in the presence of a catalytic quantity of palladium (0) at
a temperature between about 50°C to about 100°C,'preferab!y about 70°C, for a time
25 period between about 2 hours to about 48 hours, preferably about 12 hours; (b)
alkynes, when R? is alkynyl, in the presence of a catalytic quantity of copper (1)
todide and palladium (0), and a polar solvent, such as dimethyiformamide, 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
30 presence of a catalytic quantity of palladium in dimethytformamide, dioxane or
tefrahydrofuran, at a teniperature 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 XXHI is converted to the
35 corresponding compound of formula XV, according to the procedure described
above in reaction 3 of Preparation A.
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conpounds of the invention may al so be fornulated in rectal conpositions
such as suppositories or retention enenas, etc., containing conventional
supposi t ory. bases. such as cocoa butter or other glycerides. r'. For

I ntranasal admi nistration or adm nistration by inhalation, the active
conpounds of the invention are conveniently delivered in the formof a
solution or 10 suspension froma punp $2ray container that is squeezed or
punped by the patient or as an aerosol spray presentation froma

pressuri zed container or a nebulizer, with the use of a suitable

propellant, e.g., dichlorodifluoronethane, trichiorofluoronethane,
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agent s, ageethanahi thonwaréfnlcéwmperation of the solvent, the desired solid salt is readily

20 obtained. The desired acid salt can also be precipitated from a solution of the free

base in an organic solvent by adding to the solution an appropriate mineral or
organic acid.
Those compounds of the present invention that are acidic in nafure, are
capa'ble of forming base salts with various pharmacologically acceptable cations.
26 Exampies of such salts include the alkali metal or alkaline-earth metal salts and
particularly, the sodium and potassium salts. These salts are all prepared by
conventional techniques. The chemical bases which are used as reagents to prepaie
the pharmaceutically acceptabie base salts of this invention are those which form nion-
toxic base salts with the acidic compounds of the present invention. Such non-toxic
30 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
35 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 ln the same manner as before in etther case, stoichiometric quantltles of



but are not Iimted to cyclosporin A (e.g. Sandi mune(r) or Neoral (r),
rapanycin, FK 35 506 (tacrolimnmus), |eflunom de, deoxyspergualin,
nycophenol ate (e.g. Cellcept(r), azathioprine (e.g. Inmuran(r)), daclizumab
(e.g. Zenapax(l)).,.-OKT3 (e.g. Othocolone(r)), AtGam aspirin,
acet am nophen, ibuprofen, naproxen, piroxicam and antiinfimrmatory
steroids (e.g. prednisol one or dexanet hasone); and such agents may
be-admini stered -35- 5 as part of the s@Re or separate dosage forns, via
the sane or different routes of adm nistration, and on the sanme or |
different adm nistration schedul es according to standard pharnaceuti cal
practice. FK506 &Jacrollnus) is given orally at 0.10-0.15 / kg body
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at ro0Myy  pe coated by methods well known in the art. Liquid preparations for oral

administration may take the form of, for example, solutions, syrups or suspensions,

. or they may be presented as a dry product for constitution with Water or other

suitable vehicle before use. . Such liquid preparations may be prepared by

. conventional means with pharmaceutically acceptable additives such as suspending

25 agents (e.g. sorbitol syrup, methyl cellulose or hydrogenated edible fats);

emulsifying agents (e.g., lecithin or acacia); non-aqueous vehicles (e.g., almond oil,

oily esters or ethyl alcohol); and preservat‘ives (e.q., methyl or propyl p-
hydroxybenzoates or sorbic acid).

For buccal administration, the composition may take the form of tablets or

30 lozenges formulated in conventional manner.

The active compounds of the invention may be formulated for parenteral
administration by injectlon, including using conventional catheterization techniques or
infusion. Formulations for injection may be presented in unit dosage form, £.9., in

~ampules or in multi-dose containers, with an added preservativa.‘ The compositions
35 may take such forms as suspensions, solutions or emulsions in olly or aqueous
vehicles, and may contain formulating agents such as suspending, stabilizing and/or
dispersing agents. Alternafively, the aclive ingredient may be in powder form for
reconstitution with a suitable vehicle, €.9., sterilé pyrogen-free water, before use:



tenperature and the plates is washed three nore tines. The | evel of
phosphorylated 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). 35 Inhibition of Human IL-2 Dependent T-Cell Bl ast
Proliferation This screen neasures the inhibitory effect of conpounds on

I L-2 dependent T-Cell blast proliferation in vitro. Since signaling
through the IL-2 receptor requires -36--38-JAK-3, cell active inhibitors of
JAK-3 should inhibit IL-2 dependent T-Cell blast proliferation. The cells
for this assay are isolated fromfresh human bl ood. After separation of

t he nononucl ear cells using Accuspin System Hi st opaque-1077 (Sigma #
A7054), Brimary HiRedctive compounds: of dbg dveationy maygalep ke fxmulatedin iggtalg 10
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illustrate ©h Uﬁ@%p@d@ﬂﬁbﬂ'%‘f tq Hlae @Yﬁm&?naﬁlﬂbfhum?@ for the freatment of the
: conditions referred to above (e.g., rheumatoid arthritis) is 0.1 to 1000 mg of the

active ingredient per unit dose which could be administered, for example, 1 to 4
times per day.

25 Aerosol formulations for treatment of the conditions referred to above (e.g.,
asthma) in the average adult human are preferably arranged so that each metered
dose or “puff’ of aerosol contains 20 pg to 1000 pg of the compound of the invention.
The overall daily dose with an aerosot 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

30 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
mammilian immune system or with antiinflammatory agents, agents which may include
but are not limited fo cyclosporin A (e.g. Sandimmune® or Neoral®, rapamycin, FK-

35 506 (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 antiinfimmatory
steroids (e.g. prednisolone or dexamethasone); and such agents may be administered”
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present invention but it is not limted to the details thereof. Mlting
points are wuncorrected. NVR data are reported in parts per mllion (S) and
are referenced to the deuteriumlock signal fromthe sanple sol vent
(deut eriochl oroformunless otherw se specified). Comercial reagents were
utilized without further. purification. 35 THE refers to tetrahydrofuran.
DMF refers to N, N-dinethylformam de. Low Resolution Mass Spectra (LRVE)
were recorded on either a Hew ett Packar@® 5989(r), utilizing chenical
i oni zation (anmonium, or a Fisons (or Mcro Mass) Atnospheric Pressure
Chem cal 1onization (APClI) platformwhich uses a 50150 -37- 5 m xture of
acetonitrile/watﬁr with 0.1%formc acid as the ionizing ag#ent. Room or
erent

anbi ent t 8np@¥ A0 thesame qreparales dosageaiopns Yia the same or d routes of
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To a stirred t§6 ‘Eﬁ’lpaﬂmiﬂ“e'iﬂcﬁﬁ?ﬁ’ihceil met hyl - pi peri di n- 3-one (2 3 grams, 11.5

mol ), prepar ed bpkbbe: (TRidNPAS) Qfgn}éhrésﬂl{yéﬂd\w-@ﬁ@ I'Fqﬂb%odﬁwe he tevaiyedr on,
nme

and Gieco et al., Journal of ri can emcal

26, 5519 197%
. Society, LO7hauBgwithym f(siéést)ourq %’ﬂwqr@a'eusp?@s !?%‘ﬁ@%%!’ sy Tagrolws, ent ) |

both ref ¢0enﬁ@%mé@;g ncorporated by reference in their entirety, dissolved
in 23 nmL of 2 ng | anine in tetrahydrofuran was added 1.4 nL (23 mmol)
n ofi &y {Sepdiginang: efekor igirayengus formlatien, o5 ¢ foR 16

hours at rooganytmroaﬁsm&) islfilverC &lafy ut § At od?v%é?émdweﬂﬁ'lﬁ fodts Hithimssg 23

mol ) was added and the new m xture stirre room 20 tenperature in a

seal ed t ube RYHs pasipperative,\Rospisynonitoradfy %%@Y“JR‘FPW&‘S gausftigERls. upon

-addition of 1 N S'PEB oty d éﬁtéd:,@n(ﬁé) fGrulatéd Sof %@ﬁélh@@ d@lﬁ#rm tfen

extracted 3 X m. with e t he conbi ned et er layers dried over sodium
sul fate ?Na@gﬂj@)js et JSB%%ﬁPr@P%Qj aof porgingne skilli i V‘&cﬁ'@ aframalesgof1suchyr ans

(69% of t heformaubﬁonmmqaﬁh@m Uhitthidisies Patdhts 3.586212 keb ésMﬂ}m 4bg Met hod

B -Benzyl %{2 plper|d|n3vl-rrethV| (7H-pyrro | or2,3-dl pvri m di n-4-
1-ani ne A soﬁ’u??S A@d2.4923% opyrrol of 2, 3-dj pyri mi di ne (2.4 grams, 15.9
mol ) , The ability of the compounds of formula I or their pharmaceutically

acceptable salts to inhibit Janus Kinase 3 and, consequently, demonstrate their
20 effectiveness for treating disorders or conditions characterized by Janus Kinase 3 is
shown by the following in vitro assay tests.

Biological Assay
JAKS (JH1:GST) Enzymatic Assay
The JAK3 kinase assay utilizes a protein expressed in baculovirus-infected
25 SF9 cells (a fusion protein of GST and the catalytic domain of human JAK3) purified
by affinity chromatography on giutathione-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 pg/m! overnight at 37°C. The morning after
coating, the plates are washed three times and JAKS is added to the wells containing
30 100 yl 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
fyrosine in a given well is quantitated by standard ELISA assay utilizing an anti-
phosphotyrosine antibody (ICN PY20, cat. #69-151-1).
35 ' Inhibition of Human IL-2 Dependent T-Cell Blast Proliferation
This screen measures the inhibitory effect of compounds on IL-2 dependent

T-Cell blast prolrferatlon in wtro Since signaling through the IL-2 receptor requires



prepared by the nethod of Davoll, J. Am Chem Soc., 82, 131 (1960), which
Is 30 incorporated by reference in its entirety, and the product from

Met hod A (1.7 grams, 7.95 mmol) dissolved in 2 equivalents of triethylam ne
was heated-in a sealed tube at 100 C for 3 days. Follow ng cooling to room
tenperature and concentrati on under reduced pressure, the residue was
purified by flash chromatography (silica; 3% nethanol in dichloronethane)
affording 1.3 grans (50% of the titléaébnpound as a 35 colorless oil.
LRVS: 336.1 (M+l). -38- 5 Method C

Met hyl 44- et hyl - pi peridin-3-yi)-(7H pyrroloi 2. 3-dl pyri mdin-4-yi)-amne To
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grans of 1

‘| adi um hydr oxi de on, cay bo 5 rand th
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2-26 were preparffl RaAidrehRd: cBRPLASE LG thathisiedRi deperidenETaGel e 1.
proliferation, IL-2 dependent cells are washed 3 fimes, reSl‘Jspended in media and

20 then plated (50,000 cel|slweilld.1mi) in a Flat-bottom 96-well microfiter plate (Faicon
# 353075). From a10 mM stock of tesf compound in DMSO, serial 2-fold dilutions of
compound are added in triplicate wells starting at 10 uM. After one hour, 10 Units/ml
of IL-2 is added 1o 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-

25 027A), and incubated an additional 18 hours. Cuiture plates are then harvested with
a 96-well plate harvester and the amount of 3H-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.

30 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 (8) and are referenced to
the deuterium lock signal from the sample solvent (deuteriochloroform unless
otherwise specified). Commercial reagents were utilized without further. purification.

35 THF refers to tetrahydrofuran. DMF refers to N,N-dimethylformamide. Low
Resolution Mass Spectra (LRMS) were recorded on either a Hewlett Packard
5080®, utilizing chemical ionization (ammonium), or a Fisons (or Micro _MaSs)

-~ Atmospheric Pressure Chemical fonization (APCI) platform which uses a 50/50



30 Exanple 2
f 1- (2Am no- et hanesul fonvl ) - 4- et hyl - pi peri di n-3-yl | -net hyl - (7H pyrrol of 2. 3-
dl pyrimdin-4-vll-am ne

[ 1- (2- Ami no- et hanesul fonyl ) - 4- net hyl - pi peri di n-3-yl]-net hyl -am ne. LRMS:
353. 35 -39- Exanple 3

(1- Et hanesul f onvl - 4- net hyl - pi peri di n- 3- Vi?f nmet hyl - (7H pvrrol oi 2

3-dl pvrimdin- 4-yi)-amne I

(1- Et hanesul f onyl - 4- et hyl - pi pe(di n-3-yl)-nmethyl-am ne. LRMS: 338. Exanple
4 10 (- (Butane-|-sul fonv0-4-nethyl-piperidin-3-vll-nmethyl-(7H pvrroloi2 3-
dl pvrimdin-

(17 But ank- 1P SR PSontohetpinr M %formis. 37 25 Lo {Arizine 7ent RoE™ %o,
Exanpl e 5 ambient temperature refers o 20-25°C.

4- Met hyl - 3-i met hvl - (7H- pvrrol of 2. 3-dI per| m d| Ny 4-vl)-am nol - pi per)di ne- 1-
15 carboxylic acid |sobutvl ester ——E-—

4- Met hyl - 3- et hyl
346. Exanple 6 N-(2-(4-Mthy met {I-§7I—I-EvrroT0|2

3-dl pvri m di n- 4- vO- ami nol - pi peri d| nd onvl)-ethyl)-propi onam de
N-[ 2- (4- Mpt hyl - 3- met hyl ami no- pi peri di ne-pethgifnyf -ethyl]-propi onam de.
LRVS:  4009. Exarrple 7 (2-(4-Methyl 3- |rret YT - (.

3-dl pyri m di n-4-vO am nol -i3ripenzyfrine ,
met hyl ester
a sftirred solution of 1 ben ?th%! ﬁ endmh3 g:? (23 rams 11.5 5y

[ 2- (4- Met hyl - 3rretcf'|y | am no- pi per i di ne- carb mca
met hyl  est enmoREparet1 by the msthods ONO(lQrwAm Panga,i tTﬁilIahQCﬂanﬂﬁrol 0i 2

3-dlpvrim digsg éYQ?C?'QnPQi‘n&bF&H dj é‘l of Sﬁr?‘l%;rfléaﬁ %:ﬁerﬁ \%b ERAPUDYT fresde

N-[ 2- (4- Met hyl - am no- r'per onyl I SObUTyram de.
- 15 (1985) (modn" led using 5% methanol as a co-solvent), both references are

incorporated by reference in their entirety, dissolved in 23 mL of 2 M methylamine in
tetrahydrofuran was added 1.4 mlL (23 mmol} of acetic acid and the resuiting mixture
stirred in a sealed tube. for 16 hours at room temperature. Triacetoxy sodium
borohydride (4.9 grams, 23 mmol) was added and the new mixture stirred at room
20 temperature in a sealed fube for 24 h, at which time, the reaction was quenched
upon addition of 1 N sodium hydroxide (50 mL). The reaction mixture was then
exiracted 3 x 80 mL with ether, the combined ether layers dried over sodium sulfate
(Na;S0,) and concentrated to dryness in vacuo affording 1.7 grams (68%) of the title
compound as a white solid. LRMS: 219.1 (M+1). )

25 Method B
(1-Benzyl-4-methyl-piperidin-3-yi)-methyl<(7H-pyrrolo[2,3-dlpyrimidin-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., §2, 131 (1960), which is

30 incorporated by reference in ifs 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. Foliowing cooling to room temperature and conceniration under
reduced pressure, the residue was purified by flash chromatography (sifica; 3%
methanol in dichforomethane) affording 1.3 grams (50%) of the title compound as a

35 colorless oil. LRMS: 336.1 (M+1). |



LRVS: 423. Exanple 9

(1- Met hanesul fonvl - pi peri di n-3-v0-net hyl - (7H pvrrol oi 2 3-dl pvri m di n-4-vi) -
35 am ne (1- Met hanesul fonyl -pi peridin-3-yl)-methyl-amne. LRVS: 310. -40- 5
Exanmple 10 -« —-ceiemen o

(1- Et hanesul fonyl - pi peri di n-3-vl)-nmethyl - (7H pyrrol or2. 3-dl pyrimdin-4-vl)-
amne (1-Ethanesul fonyl-piperidin-3-yl)-methyl-amne. LRVS: 324. Exanple
11 10 Methyl-rl-(propane-|-sul fonvl) - pi p¥ridin-3

vi 1- (7H pyrrol or2, 3-dl pyri m di n-4-vD- am ne

(1- Propyl sul fonyl - pi peridin-3-yl)-nethyl-amne. LRVS: 338. Exanple 12 rl

- (But ane- 1-sul fonvl) - pi peridin-3-vil-methyl-(7H pyrrol or2. 3-dl pyri mdin-4-v
|)- 15 anPne (1-Butyl suifonyl- p| per| di h nmet hyl -am ne. LRVS: 352.
Exanpl e 13 P ;

2, 2- Di net hyl -
- piperidin-I- sulTQ)tﬁlﬁlgrO@lQﬁfrb}nMeﬂ]gd(B]@(ﬁ deang 2.19 mmcl) dissolved in 15 mlL of

2- D met hyl g hﬁgﬁg&a@ %3% g rﬁftc?yi WHY8roRhIBRE 'S8 Gind -6l 62BN arfbluly! 1 -

pi onam de.
4- Met hyl -degassadniwairogerv pur@eo (v, e deaulion mitire was tearaddet 05 geanmsdoin-

2,
pro
3-(
1-vyi}- 3-0x0-4Ho | 0
3. (4 et 91 - SRR ok on o (974 waer), (i onfhe et e,
Exanpl e 15 shaken (Parr—Shaker) under a 50 psi atmosphere of hydrogen at room temperature

(4-Methylg,34 ﬁ% e @Y Wtérgb ?ée%tt@rb&{)g%%;%qsgéoﬂce%@téd ﬁ)’ﬁrpﬁéss Rh P&odi n- 1-

3-
i) 3-oxo0-propé car am c_ acl
3- (4- Met hylarg- s higsidie npurifiask hiydiflash - shrymatographyr ¢silical - 5%r iaethanohcind

ert- 30 butylyfshéthand)Merdidd 6:48553AR! Bo%k§ of the title compound. LRMS: 246.1
15 (M#1),

(
v
il
t

Method D
1-{4-Methyl-3-[methyl-{7H-pyrrolof2 3-dipyrimidin-4-yl}-amino]-piperidin-
' 1-yl}-ethanone

To a stirred solution of the product from Method C (0.03 grams, 0.114 mmol)
20 dissolved in 5 mL of 10:1 dichloromethane/pyridine was added (0.018 grams, 0.228
mmol) of acetylchloride 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 NaHCOj3, dried over sodium sulfate and concentrated to dryness in vacuo.
26 - The residue was purified by. preparafive thin layer chromatography (PTLC) (silica;
4% methanol in dichloromethane) affording 0.005 mg (15%) of the titfle compound as
a colorless oif. LRMS: 288.1 (M+1).
The fitle compounds for examples 2-26 were prepared by a method
analogous to that described in Exampie 1.

30 Example 2

[1-{2-Amino-ethanesulfonyl)-4-methyl-piperidin-3-yli-methyl-(7H-pyrrolof2,3-
dipyrimidin-4-yl)-amine |
[1-(2-Amino-ethanesulfonyl}-4-methyl-piperidin-3-yi}-methyl-amine.  LRMS:

353.
35



Met hvl -r 4- et hyl -1 - (propane- 1-sul fonvl ) - pi peridin-3-ell-(7H pvrrol or2, 3-
dlpyri m di n-4-vp-am ne

Met hyl -[ 4-met hyl - | - (propane-| -sul fonyl)-pi peridin-3-yl]-am ne. LRMS: 352.
35 -41- 5 Exanple 17

3- Am no- 1-{4-net hyl - 3-fi nethvl - (7H pyrrol of 2. 3-dl pvri m di n-4 vl )-am nol -

pi peridi n-1-yl }-propan-1-one

3- Ami-no- 1- (4- met hyl - 3- net hyl am no- pi peri-@9n-1- yl)-propan-1-one. LRVS: 317.
10 Exanple 18

2- Met hoxy- 1- {4- et hyl - 3-fi net hyl 47H pyrrol of 2. 3-dl pvri m di n-4-yi |l -am nol

pi peri di n 1-yl }-ethanone

2- Met hoxy® 1- (4- et hyl - 3- net hyl ani no- pE.{Si!EEIE&l 1-yl)-ethanone. LRVS: 318.
Exanple 19 1 1-Ethanesulfonyl-4-methyl-
2- D met hyl am™no- 1=
am nol - pi peri din-1-vl)-ethanone ﬁl_xl_)-_a_r_n_in_

250 MeLhyl ani o 1g(é‘th§ﬁ‘és'&¥fbnﬁ ARV AR B ASh i g RS agone.  LRVE:
(3-(4-Methyl -3-finet th (7H pyrrol of2_E__M| m d| n- 4- eI) am nol -
piperidly?]l VI} . be i

[3-(4- Met ‘ o1 :
tert- butyI est er. LRI\/S 417. Exd min.z I?arﬁ',na
Trifluoro-|-(4- v yrr [ 2, | pvri m din-

i nol - B?pce)n dl( n- ﬁR?uﬁpg—ﬂ ?ft? gL—g-(mel_hﬁ !pe?'ldlcl‘)l-S-y moclat yl-ammedLRMS ¥6g
3,3,3-Trifluoro-I-(4-nethyl-3-net hyl ama{mgﬁlajerldln 1-yl)-propan-1 -one.
Exanple 22 N .

244- Met hvi - 3- f FRES RELTIVA DBt Gl ‘ =Yi-3
pi per i di g 1-vi ) - 2- 0x0- et hyl ) - A3 Cacid i butyl ester h

N[ 2-(4- I\/Ethyl 3nethy|amno prper1 |n- %/ - -ehI] acet am de. LRME:
4-Methyl-3-methylamino-piperidine- carboxyhc acid isobutyl ester. LRMS:

346.
Example 6
N-(2-{A-Methyl-3-Imethyl-(7TH-pyrrolo[2,3-dIpyrimidin-4-yl}-amino]-piperidine-1-
20 _ sulfonyl}-ethyl)-propionamide
N-[2-(4-Methyl-3-methylamino-piperidine-1-sulfonyl)-ethyl}-propionamide.
LRMS: 409. -
Example 7
{2-{4-Methyl-3-Imethyl-(7H-pyrrolo[2,3-d[pyrimidin-4-yi)-aminol-piperidine-1-
25 sulfonyl}-ethyl)-carbamic acid methyl ester

[2—(4-Methyl~3-methy!amino-piperidine-1-sulfony!)-ethyl]—carbamic acid methyl
ester. LRMS: 411.

Example 8
N-(2~{4-Methyl-3-fmethyl-(7H-pyrrolof2 3-dlpyrimidin-4-yl)-amino]-piperidine-1-
30 sulfonyl}-ethyl)-isobutyramide |
N-[2-(4-Methy!-3-methylamino-piperidine-1-sulfonyl)-ethyij-isobutyramide.
LRMS: 423.
Example 9 -
(1-Methanesulfonyl-piperidin-3-yl)-methyl-{7H-pyrrolof2 3-dlpyrimidin-4-yl)-

35 amine

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



345. Exanple 23

3- Et hoxv- 1- (4-net hyl - 3-finethvl - (7H pyrrol of 2, 3-dl pvri m di n-4-el)-am nol -
35 piperidin-1-vi)-propan-1-one

3- Et hoxy- 1- (4- et hyl - 3- met hyl am no- pi pe(di n-1-yl)-propan-1-one. LRMS: 346.
-42- 5 Exanple 24

4- Met hyl -3-finethvi-(7H pvrrol or2. 3-di

rimdin-4-vl)-am nol -piperidine-1-

pVv.
carboxylic acid nethylam de 4-Methyl - 3%kt hyl am no- pi peri di ne- 1- car boxylic
acid nethylam de. LRVS: 303. 10 Exanple 25
4- Met hyl -3-[met hyl - (7H-pvrrol of 2 3-di pvri m di n-4-vD-am nol - pi peri di ne- 1~
carboxylic acid diethylam de
4- Met hyl 23-met hyl ami ri o- pi peri di ne- 1EX8MBA0 i ¢ acid diet hyl ani de. LRVS:

345. 15 Exanpl@-Eihanddiit
i no- et hanesul fonv

-y
pyrrol ol 2. 3-di pyri m di n-4-vl)-an ne

amine

Met hyl - [ 4- net hyl §?—ﬁti¥aﬂé§&#ﬁf§yﬁﬁb&ﬁi@é@ﬁﬂﬁ&H&lféhﬂﬁé.) tRMRes34li n- 3-yl ) - ami ne.

LRVMS: 367. 20 -4
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(1-Propylsulfonyi-piperidin-3-yi}-methyt-amine. LRMS: 338.
Example 12
[1-(Butane-1-sulfonyl)-piperidin-3-yil-methyl-{7H-pyrrolof2.3-djpyrimidin-4-yl)-

amine
(1-Butylsuifonyl-piperidin-3-yi)-methyl-amine. LRMS: 352,
Example 13
2,2-Dimethyl-N-(2-{4-miethyl-3-[methyl-{7H-pyrrolo[2 3-d]pyrimidin-4-yi)-amino]-
piperidine-]-sulfonyl}-ethyl)-propionamide :
2,2-Dimethyl-N-[2~(4-methyl-3-methylamino-piperidine-1-sulfonyl)-ethyl]-
prapionamide. LRMS: 437.

Example 14
3-{4-Methyl-3-Imethyi-(7H-pyrrolo]2,3-d]pyrimidin-4-yl)amino]-piperidin- ‘
1-yi}-3-oxo-prapionitrile
3-(4-Methyl-3-methylamino-piperidin-1-yi)-3-oxo-propionifrile. LRMS: 313.
. ' Example 15
{3-{4-Methyl-3-methy!-(7H- imidi ino}-piperidin-1-yi}-
3-oxo-propyl)-carbamic acid tert-butyl ester
[3-(4-Methyt-3-methylamino-piperidin-1-yl}-3-oxo-propyl}-carbamic acid tert-
butyl ester. LRMS: 417.

Example 16
Methyl-j4-methyl-1-{propane-1-sulfonyl)-piperidin-3-y{]-(7H-pyrroto[2,.3-
dipyrimidin-4-yf)-amine
Methyl-[4-methyl-1-{propane-1-sulfonyl)-piperidin-3-yiJ-amine. LRMS: 352.




R is a group of the formula RS 4 R-,N(CH2)y ~ ~nr whereiny is 0, 1 or
2; R4 is selected fromthe group consisting of hydrogen, (Cl-C6)alkyl, (Cil-
15 C5) al kyl sul fonyl, (C2-C6)al kenyl, (CrC6)al kynyl wherein the al kyl,

al kenyl and al kynyl groups are optionally substituted by deuterium

hydr oxy, am no, trifluoronethyl, (Cl- C4)al koxy, (Cl-C6)acyl oxy,

(C1-Co6) al kyl am no, ((Cl-C6)al kyl)2am no,, cyano, nitro, (C2- C6)al kenyl,
(C2-Co6) al kynyl or (Cl-C6)acyl am no; or i s (C3-Clo) cycl oal kyl wherein the
cycl oal kyl group is optionally substituted by deuterium hydroxy, am no, 20
trifluoronethyl, (Cl-C6)acyloxy, (Cl-C6)acylam no, (Cl-C6)alkylamno, ((Cl-
C6) al kyl ) 2am no, cyano, cyano(Cl-C6) al kyl I f1 uoronet hyl (C1-C6) al kyl
nitro, nitro(Cl- Co6)al kyl or (Cl- %)géﬁé&!ﬁ—ﬁ) RS is (C2-C9) heterocydoal Kyi
wher ei n- t he heBeXmieed 28 nkath B ifA- five

car boxy, cyano, am no, ) al koxy,
hal o, (Cl-C6)acyl, ~Tyhi-propen-leene| ky| . ( Cl- C6) al koxy

CO- NH, (C1-Cs)al n .
(C1-Co6) al kyl am nlgymgﬂr%nﬁg% Cv,{é M‘f'&hﬁg g%e)gfli%‘i%? Eyl . LRMS:

( C1- C6) al koRJfCl1- C5) al kyl, (Cl- cs) acyl oxy(Cl- C8)al kyl, nitro,

cyano( ClygC6) al kyl, hal o(Cl C6) al kyl , gRid, fé(ﬁ;l C5) al kyl, trifluoronethyl,
trifluoromethyl Cl Co6) al kyl , (Cl CG)

(Cl1-.C6) acyl a ‘ irid-toethyi

am no( Cl- C6) acyl, am no(Cl (03] ag%!&@n‘g_é@@m‘]n iCl-
Co6) al kyl am no( C1l- C5) acyl, ((C1- -C6) acyl, R75R16N-CO O,
R 6R16N- -  -44- 25%@@(()61—(43$r)®hlytﬁl-methﬂarrm)-mb¢a}dm-$<y(»a’atnaﬂaméRLRNH: G318, -
R15R16NS(O m (Cl-Ce) al kyl, 15 18 15 '1:.6 15! i@ RS(OmRN, R S(OnR

2 and R16 are each

N(C, - CB)al kyl wherein mis O, 1 or
i ndependént | y ZBimethgthrhinoq -{4s Fdd

for mul a { Rll X's lo SIN Ve mo]-p_lgendug pvl}-ethano

2-Dimethylamino-1-(4-methyl-3-methylamino-piperidin-1-yl)-ethanone.
LRMS: 331.

e

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

[3-(4-Methyl-3-methylamino-piperidin-1-y1)-3-oxo-propyl]-carbamic acid tert-
butyl ester. LRMS: 417.

Example 21
25 3.3,3-Trifluoro-1-{4-methyi-3-[methyl-(7H-pyrrolof2.3-d]pyrimidin-4-yi)-

aminol-piperidin-1-yl}-propan-1-one
3,3,3-Trifluoro-1-(4-methyl-3-methylamino-piperidin-1-yl)-propan-1-one.

Example 22
N-(2-{4-Methyl-3-Jmethyl<(7H-pyrrolol2, 3-dipyrimidin-4-yl)-amino]-
30 piperidin~1-yl}-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-methyl-(7H-pyrralo[2,3-dipyrimidin-4-yl}-aminol~
35 piperidin-i-yl}-propan-1-one
3-Ethoxy-1-(4-methyl-3-methylamino-piperidin-1-yl)-propan-1-one. LRMS:
Come e 346 - - .




-al kynyl, (Cl-CB) al kyI am no,

“(Cl-Ce)al kyl -S(O m (Cl-CB)al #

Rc Il wherein aisO, 1,2,30r4; 10 b, ¢, e, f and g are each independently
Oor 1;, dis 0, 1, 2, or 3; Xis S(O, whereinnis 0, 1 or 2; oxygen,
carbonyl or -C(=N-cyan)-; Y is S(OB whereinnis 0, 1 or 2; or carbonyl;
and Z is carhonyl, C(OO, CCONR or S(O" wherein nis 0, 1 or 2; 15 Re,
R, R8, RO, RIO and R 1 are each independently selected fromthe group
consi sting of hydrogen or (Cl-C6)al kyl optionally substituted by deuterium
hydroxy, am no, trifluoronethyl, (Cil- d;;-acyl oxy, (Cl-C6)acyl am no,

(C1-Co) al kyl am no, ((Cl- CB)al kyl)2am no, cyano, cyano(Cl-C6)al kyl,
trifluoronethyl (Cl-C6)al kyl, nitro, nitro(Cl- C5)al kyl or (Cl-C6)acylam no;
20 R12 is carboxy, cyano, am no, oxo, deuterium hydroxy, trifluoronet hyI
(C1- CB)%l kyl, trlfluoromathyl(Cl CB)a.E_xgmpls@-ce)m koxy, hal o,

(C1- 6) acyl , (014@ K ( 23 Vi )<7 i nol.
(C1-Co) al koxy- CO-NH,

EMMMM
Cl1- C6) al koxy(C c Cl 25
E:B) al ki/l ha?/f)(%ﬁ’@@ Fkﬁhﬁg‘ gg%'@aiﬁ¥%?’%% Ay | ‘?@#é‘ﬁ‘ﬁ‘(fr LH:
trifl uoromﬁ%l (C1- Co)al kyl, (Cl-C6)acylam no,
(C1- C6) gpyl am no(Cl- C6) al kyl, (Cl-CB) - CB) acyl am no,
am no(C T&CB) acyl am no( Cl CG) acyl (C1- (Cl CG) al kyI am no( Cl-
C6) acyl , A-Mlekinl athlt(CH-iialofd, 3-dpi i
R15R16N- CO- ( C1- C6) al kyi ,

' it ide RL5R16NS( O) m
R15R16NS( O) m (cm-mml-:k-yﬁethmﬁﬁb@mrﬂikﬁm-carw @d@b@tﬁ@m&al KHmgvher ei n
mis 0, 1 2 and R15 and R 6 are each independently selected from
hydr ogen or PCl c6)al kyl; - ----- ----- R -- -45 5 R2 and

R3 are wach i ndependently sel ected frmﬂ%egaoup consisting of hydrogen,
deuterium am no nltroI carboxy, (C2-C6)al kenyl, {C2-

- C5) al kynyl ot f Ies LA : aylaminaorathanesulfonyiypipecidin (8 al koxy,
(C3- ti , gyrrolo[2,3-g]gy; imidin-4-yl)-amine

Methyl-{4-methyl-1-(2-methylamino-ethanesulfonyl)-piperidin-3-yl]-amine.
LRMS: 367.
20 ‘



Clo) cycl oal kyl wherein the al kyl, al koxy or cycl oal kyl groups are
optionally substittued by one to three groups selected from hal o, hydroxy,
carboxy, am no (Cl-C6)al kylthio, 10 (Cl-GC6)al kyl am no,

((C1-C6)al kyl)2am no, (C5-C9)heteroaryl, (C2-(:g)heterocycloalkyl,

((33-C9) cycl oal kyl or (C6-Clo)aryl; or R2 and R3 are each independently
(C3- Clo)cycloal kyl, (C3-Clo)cycl oal ko%3 (C1-Co6) al kyl am no,

((Cl-Cv)al kyl)2am no, (C(- Cl6)arylamn (C1-Co6) al kyl thio,
(C6-Clo)arylthio, (Cl-C6)alkylsulfinyl, (C6- C16)arylsulfinyl,

(C1- C6) al kyl sul fonyl, (C6-Clo)aryl sul fonyl (Cl (36)acyl, (Cl-C6)al koxy 15
CO NH-, %Cl- C6) al kyam no- CO-, (C5-Cg) het ﬁ E@E (C2- Cg) het erocycl oal kyl or
(C6- Clo)aryl wherein the heteroaryl, ycI oal kyl and aryl groups are
optional |y substit ut&%d!b{owﬂﬁréaﬁng oF p%vbﬁtlr@ chtdple Réaredriydplant rejection in
(C1-Co)al ky] - W}\I @g'g'l | koxy-

( C1- C6) al ky? "I RE: NEARE )R ‘!{9?“ ceefneegéﬁmer@ama(@am%maﬁmouom-

C6) al koxy - GaF-a\Nteridlnb@y tHddansulacar boxy, car boxy(Cl- C6) al kyl ,

car boxy( Cl- C6) al koxy, 20 benzyl ox ¢ar bonyl ( C1- C6) al koxy,

(Cl- ©6) al koxycar bonyl ( C1- C6) al koxR, (C&*Clo)aryl, am no,

am no( Cl- C6) al kyl, (C1-C6)al koxycarbonyl am no, (06 Clo) aryl (C1-

C6) al koxycar bonyl am no, (Cl-C6) (Cl1-¢6) al kyl ) 2am no, (C1

Co) al kyl am no( C1- C6) al kyl, ((ClHC6) I no( C1- C6) al kyl , hydr oxy,

(C1- C6) al koxy, carboxy, carbox pal kyl, (Cl-C 6)al koxycar bonyl

(C1- Co6) al koxycar bonyl (C1 25 C6) al Kyl , HC1-C6) al koxy- CO NH-,

(C1-C6)al kyl -CO- NH, cyano, (Co- )heterocycl oal kyl , am no- CO- NH,

(Cl1- C5) 3 ky‘?"éh‘i’ H'aar@ecmwca"s( @@fpta@b%) Salidherpol MhATRINTO. NH- |

(C6-Clg) aryl am ng"i&@dNip oflthe sdrhlizet er oar yl ami no- CO- NH- |

(C1-Co) al kyl am no- CO (Cl Co) al kyl, ((C1- CG%aI kyl ) 2am no CO NH (C1-

Co6) al kyl, (C6-Clo)aryl am no- CONH-(Cl C6) al kg

(C5-Cg) het eroaryl am no- CO- NH ( C1 3(31 C6) al kyf, (Cl-C6)al kyl sul fonyl,

(C1- C6) al kyl sul fonyl ami no, (Cl- CR<al kyL$QH gnyl am no( C1- C6) al kyi ,

(C6-C16) aryl sul fonyl (C6- Clo) aryl sul onyl a fo,

(C6- Clo) aryl sul fonyl am no( Cl1- C6) al kyl, (Cl C6) al kyl sul f onyl am no, (Cl-

Co6) al kyl sul f onyl am no( C1- C6) al kyl ; ( :9) heteroaryl or

(C2-C9) ha%f%?éfﬁk?@bk‘% effective I n treati ng such a condition. 35 2. A
nmet hod of treatl 19, or priéventing chronic lung transplant rejection in a
mammal ;- i-ncl udi MY ia $alected foonphé sjrogp aonsisting ef |hygrdgens¢Cng)anuyal(@cn

amount of - EHRIRAINT L Mikditl, T8L-B.JafkSiy Rherdh hd s S, alkenyl and alkyny!
groups are optionally substituted by deuterium, hydroxy, amino, friflucromethyl, (C4-
C.)alkoxy, (C+-Ce)acyloxy, (Cs-Celatkylamino, ((C~Ce)alkyl);amino, cyano, nitro, (Co-
Ce)alkenyl, (C.-Cq)atkynyl or (C4~Ces)acylamine; or R*is (C3-Cio)eycloalky! wherein the
cycloalkyl group is optionally substituted by deuterium, hydroxy, amino,
20 trifluoromethyl, (C,-Celacyloxy, = (Ci-Celacylamino, (Cy-Cglatkylamino,  ((Ci-
Ce)atkyl),;amino, cyano, cyano(C,-Cg)alkyl, trifluoromethyl(Cy-Cs)alkyl, nitro, nitro(C-
Ce)alkyl or (C4-Cs)acylamino;
R® is (Cs-Co)heteracycloalkyl wherein the heterocycloalkyl groups must be
substituted by one to five carboxy, cyano, amino, deuterium, hydroxy, (Ci-Cs)alkyi,
25  (C4-Cglalkoxy, halo, (C4-Ce)acyl, (Ci-Co)alkytamino, amino(C-Cg)alkyl, (C-Cs)alkoxy-
CO-NH, (C~Cg)alkylamino-CO-, (Cx-Cg)atkenyl, {C2-Cs) alkynyl, (C:-Ce)alkylamino,
amino(C;-Cs)alkyi, hydroxy(Cy-Ce)alkyl, (C1-Ca)alkoxy(C1-Cs)alkyl, (Cy-Cg)acyloxy(C;-
Ge)alkyl, nitro, cyano(Cy-Cg)alkyl, halo(C4-Cs)alkyl, nitro(C,-Ce)atkyl, triftuoromethyl,
trifluoromethyl(C4-Ce)alkyl, (Ci-Ce)acylamino, (Ci-Colacylamino(Cy-Celalkyl, (Ci-
e 30 Ce)ez_llgoxy{@ﬁ@gmyiamino, amino(Cs-Celacyl, amino(C-Cglacyl(Ci-Cealkyl, (Cq-

Ce)alkylamino(C-Cs)acyl, {(C:-Ce)alkyl).amino(C-Cs)acyl, R®°R"®N-CO-0-, R"R"N-- - -



N N H or the pharmaceutically acceptable salt thereof; wherein RL is a
group of the formula RS R, N~, (CHOY 4/ whereinyis 0, 1 or 2; 10 R4 is
sel ected fromthe group consisting of hydrogen, (Cl-C6)alkyl, {Cl-

C6) al kyl sul fonyl, (C2-C6)al kenyl, (C2-C6)al kynyl wherein the al kyl, alkenyl
and al kynyl groups are optionally substituted by deuterium hydroxy,
amno, trifluoronethyl, (Cl- C4)al koxy_44§C1 06) acyl oxy, (Cl-C6)al kyl am no,
((C1-C6)al kyl') 2ami no, cyano, nitro, (G C6)al kenyl, (CrC6)alkynyl or
(Cl-C6)acyl ami no; or R4 is (C3-C10)cycl oal kyl where| n the 15 cycl oal kyl
group is optionally substitut ed by deuterium hydsroxy, am no,

05) al ky! § 2P Grooelt. Cr LBl Epa yR. Mo o5 Sl 'c*fy R
nitro, RI trﬂfﬂo)m%%IW%(maR mr;ﬁmamemnm iR, rllsor2and R and R are

C2-C0 20
Coratitut e iseRBndinay SaRERd T Rydlaat S ELIRBIKSE or B oRbifPor B torifla 20

(C1-Ce)al kyl, (Cl-0B)al koxy, halo, (Cl-C6)acyl, (Cl/GP nal kyI am no,
am no( Cl- C6) aI kyl, (Cl-C6)al koxy- CO NH, (C1- CG) aI ky[ ajni

(Cr C6) al kenyl , (cc- C6) aI k r(xj (Cl1- cs)@@g c%m no, (c1 SRS kyl |
hydr oxy( Cl- 06) w ) aI al oxy( Cl-
CB)al kyl, nitrd, c(mﬁat)m CG)a aI o( Cl- C5) éY)ky| nltro 1- 06) al kyl |
trifluoromethyl, 25 trifluoronet h 1- C6) al kyl, (Cl-C6)acyl am ho,

(C1- C6) acyl am no(Cl C6) al kyl , (Cl- al koxy( C1- Q0) acyl am no,

am no( Cl- C6) acyl, am no(Cl- 06) acyl (C1-C6) al kyl, (Ci1-

Co6) al kyl am no( C1- C6) acyl, ((Cl-C6)al kyl)2am no( Cl- C6) acyl, R16R18N-CO O,
RL5R16N- CO-(Cl-C6)al kyl, (CrC6)alkyl-S(Om RL5RI6NS(O m R75RE6NS(O) m
(CrCos)al kyl, RI5S(Om R16N R158( O) nR16N( C1- C6) al kyl wherein mis 0, 1 or
2 and R15 and Riheieid EBleﬂeacﬁﬁwdbpendently sel ected from hydrogen or

(C1- CG)gﬁkyl 0Ny, & Ar P4y éygret&%h rﬁferﬁldlll@en’dﬂa d?h,l,()() ‘(CRQR10) /R12 (CRR7 N (y

f (Z)
dis0, 1,2, 0r3;

X is 8(0), wherein nis 0, 1 or 2; oxygen, carbonyl or ~C(=N-cyano)-;
Y is S(0), wherein nis 0, 1 or 2; or carbonyl; and
Z is carbonyl, C(Q)O-, C(O)NR- or S(O), whereinnis G, 1 or 2;

15 R®, R, R%, R®, R" and R"" are each independently selected from the group
consisting of hydrogen or {C-Cg)alkyl optionally substituted by deuterium, hydroxy,
amino, triflucromethyl, (Cq-Cglacyloxy, (Ci-Cslacylamino, (Ci-Celalkylamino, {(Cq-
Ch)alkyl).amino, cyano, cyano(C-Cealkyl, trifluoromethyl(C,-Ce)alkyl, nitro, nifro(Cy-
Ce)alkyl or (C4-Co)acylamino; '

20 R' is carboxy, cyano, amino, oxo, deuterium, hydroxy, trifluoromethyl, (Cs-
Celalkyl, trifluoromethyl(C-Cglalkyl, (Ci-Ce)alkoxy, halo, (Ci-Celacyl, (Ci-
Ce)alkylamino, ((C¢-Cealkyl); amino, amino(Cy-Cg)alkyl, (C:-Cs)alkoxy-CO-NH, (C4-
Ceo)alkylamino-CO-, (Cs-Cs)alkenyl, (C»-Cqs) alkynyl, (C;-Co)alkylamino, hydroxy(Cr
Colalkyl, (Cs-Ce)atkaxy(Ci-Celalkyl, (Ci-Cs)acyloxy(Cs-Ce)alkyl, nitro, cyano(Cq-

25 Coalkyl, halo(Cs-Cealkyl, nitro(Cs-Cslalkyl, trifluoromethyl, trifluoromethyl(Cq-

| Colalkyl, (Ci-Coacylamino,  (Ci-Celacylamino{C-Celalkyl,  (Ci-Cealkoxy{Cs~
Ce)acylamino, amino(Cy-Cg)acyl, amino(C4-Ca)acyl(C4-Cs)alkyl, (C+-Cg)alkylamino(C,-

- Celacyl, {(C4-Cs)alkyl).amino(C-Calacyl, RR™N-CO-0-, RPR™N-CO-(Cs-Ce)alkyl,
R™®C(O)NH, ROC(ONH, R®NHC(O)NH, (C-Ce)alkyl-S(O)m, (C1-Ce)alkyl-8(O)n

30 (Ci-Coalkyl, RR®NSO), RP"RPNS(O)n (CrCoalkyl, R¥S(0)n RN,

_ R¥S(0)nR"N(Cr-Ce)alkyl wherein m is 0, 1 or 2 and R and R" are each

independently selected from hydragen or (C1-Ca)alkyl;



R3c 5it whereinais 0, 1, 2, 3 or 4, b, ¢, e, f and g are each

I ndependently O or 1; dis O, 1, 2, or 3; Xis S(O, whereinnis 0, 1 or
2; oxygen, carbonyl or -C(=N-cyano)-; 10 Y is S(O" wherein nis 0, 1 or
2; or carbonyl; and Z is carbonyl, C(OO, C(ONR or S(O, whereinn is 0,
1 or 2, R, R; R3, R R70 and Rl11l are each independently selected fromthe
group consisting of hydrogen or (Cl- 'ﬂ%l kyl optionally substituted by
deuterium hydroxy, amno, trifluorone (C1- C6) acyl oxy,

(C1-C6) acyl am no, (Cl-C6)al kylam no, ((Cr CG) al kyl ) 2am no, cyano,
cyano(Cl-C6)al kyl, trifluoronet hyI (C1-C6)al kyl, nitro, nitro(Cl- C6)al kyl

' C1- C(} | 2 2 deut
hydroxy, 31111 uorbrathit, ecash R Eg PR, Ree e e 2RO il sty of
(C1- C5) al korhydrageho deo@tmﬁa@mmb 161yl oy (CloReY (02

(Gl %)l ket dflorangtiyy st @%Wgﬁﬁ G a0k on Gy

(C1- 08) al koms)ejammwmtem thei aligh atleyy oxpycebigbgralipy hre dibt{bhﬁﬁy supstitRiedl-

e

(C1- C(G)Cfiﬂ}ég;(@\ @@)é@fa@ﬁl)?gf%"cﬁ)@ﬂi%z@ﬁiﬁ k(@é-lﬂi? o "ﬂ% FOCYCIO(alkYLZS
am no c N a

C6) acyl ((: é@% *’?ZQm(?@gréf‘B)gc% I%t 6‘4(9 C@ gpeﬂgéﬂ% % 3
RISRL6N- CO (Cr)eyeigathyky |(C.-CRIEG/CloaNdkY l@léiﬂinoRl (SIHC(JQ) iddkamino,

(R%ng?\lgl(l 8/ lr%géﬁl;&%wgkyg; %%'é ¢ S( O) %@E‘gﬂ%;kym‘ﬁé%’?s&zgﬁy Kc‘iﬂher ein
mis OIC Hayizull (GRCs)atkyBuorgR (0,-Ck Batfrg t{(CY-Ca C{CACHaRBXy-
the orouls cHEREE K ErataNG ST, (et B RN oA CrO MRB G OR, Gt ro,
car Pﬁﬁg’roﬁmcﬁmmmh théCReteIGQ | hatanok Yciéeil(k)ﬁ larer arg@tdivlips are optionally
tCrllo) cycl oal I?Vﬁ%'}”ﬁé O’I‘%E’ E%/ﬁds‘llhg aK%&@a@a KQ/' éﬁ%‘!wﬁoé‘{%ué@f&)@'ﬁ“y‘
optioenal |y QbsH-t ((l;l‘eoe)alkyFCO -NH~(Ci-Cglatkyl, (C4-Ce)alkoxy-CO-NH-(C-Cg)alkyl, {Cy-

| Ce)atkoxy-CO-NH-(C-Ce)alkoxy, carboxy, carboxy(Ci-Ca)alkyl, carboxy(Cy-Ce)alkoxy,

20  benzyloxycarbonyl(C-Celatkoxy, (Ci-Cg)alkoxycarbonyi(Ci-Cglalkoxy, (Ce-Cio)aryl,
aming, amino(C,-Cg)alkyl, (C1-Ce)alkoxycarbonylamino, {Cs-Cro)aryl(Cy-
Cs)alkoxycarbonylamino, (C4-Cealkylamino, ({C4-Cg)alkyl)zamino, | (Cs-
CsJalkylamino(C;-Cg)atky!, {((C1-Ce)alkyl).amino(Cq-Ce)alkyl, hydroxy, (C1-C6)alkoxy,
~carboxy, carboxy(C-Ce)alkyl, (Ci-Ce)alkoxycarbonyl, (C-Ce)atkoxycarbonyl(C;-

25 Cglalkyl, {C+-Cs)alkoxy-CO-NH-, (C-Cs)alkyl-CO-NH-, cyano, (Cs-
Co)heterocycloalkyl, amino-CO-NH-, (C1-Cg)alkylamino-CO-NH-, {(C~
Ce)alkyl)oamino-CO-NH-, (Ce-Cyo)arylamino-CO-NH-, (Cs-Co)heteroarylamino-CO-

NH-, (C1-Cs)alkylamino-CO-NH-(C-Ce)alkyl,  ((C-Cs)alkyl).amino-CO-NH-(C;-
Ce)alkyl, (Ce-Cio)arylamino-CO-NH-(C4-Ce)alkyl, (Cs-Co)heteroarylamino-CO-NH-(Cy- _‘

30 Cglalkyl, | {C-Cg)alkylsulfonyl, (C4-Cg)alkylsulfonylamino, (Cy-
Ce)alkylsulfonylamino(Cs-Cgalkyi, (Ce-Cio)arylsutfonyl, (Ce-Cqo)aryisuifonylamino,
(Cs-Cyo)arylsulfonylamino(C,-Cg)alkyl, (C4-Cglalkylsulfonylamino, (Cs-

Ce)alkylsulfonylamino{C,-Cs)alkyl, (Cs-Co)heteroaryl or {Co-Colheterocycloalkyl;
effective in treating such a condition.
35 2. A method of treating or preventing chronic lung fransplant rejection in a
mammal, including a human, comprising admmtstenng to said mammal an amount of
a compound of the formula



by one to three groups selected from hal o, hydroxy, carboxy, am no
(C1l-C3)al kylthio, (Cl-GC5)alkylam no, ((Cl-C5)alkyl)2am no,

(C5-Cg) heteroaryl, (C2-C9)heterocycloal kyl, (Cs-C9)cycloal kyl or
(C5-Clo)aryl; or R2 and R3 are each independently (C3- Clo)cycl oal kyl,
(C3-Clo) cycl oal koxy, (G -C5)al kyl am no, ((Cl-C5)al kyl)2am no, (C6 10
Clo)aryl am no, (Cl-C5)al kylthio, (C5-Clo)arylthio, (Cl-C6)alkylsulfinyl,
(C5- Clo)arylsulfinyl, (Cl-C5)alkylsul faqgel, (Co-Clo)aryl sul fonyl,
(C1l-C5)acyl, (Ci1-C5)al koxy- CO NH, (Cl-C6)al kyam no-CO-,

(C5-C9) het'eroaryl, (C2-Cg)heterocycloal kyl or (Cg- Clg)aryl wherein the
het eroaryl, heterocycl oal kyl and aryl groups are optionally substituted by
one to three hal o, (Cl-GC6)alkyl, (|§1- CSBRQI kyl -CO-NH, (Cl-GC5)al koxy 15

CO NH, (Cl-Co)al kyl-CO NH (C1-C5) @l kyl'* (C1-C5) al koxy- CO- NH ( C1l- C5) al kyl
(Cl- Co6)al koxy- CO NH- ( Cl1- C5) al kax carljoxy, carboxy(Cl-C5)al kyl,

car boxy( Cl- C5) al koxy, benzyl ox Cl ) al kkoxy,

(Cl1- Cg) al koxycar bonyl ( C1- C5) al koly, lo)aryl, am no,

am no( Cl- C5) al kyl, (Cl1-C5)al koxycaNbony¥am no, (C5-Clo)aryl (Cil-

C5) al koxy®ar bonyl am no, (Cl-C5)al kyl am ho, ((C1l-C6)al kyl)2am no, (Cl1 20
C5) al kyl am ngihd pharhidickiftically béckpianlddittharédfwhetdind - ) al kyl, hydroxy,
(C1-C5) al koxy, cayboxy, carboxy(Cl-(C5)al kyl', (C1-C5)al koxycarbonyl,

( Cl1- C5) al koxycar Hdri§R@draup elthafeinula ( C1- c6) al koxy- CO- NH-, .

(C1-C5) al kyl -CO-NH, cyano, (C5- Cg)het erocycljﬁgal kyl, am no- CO- NH,
(C1-Co) al kyl ami no-CO-NH, ((Cl- C5)al kyl) 2aniito- CO NH-,
(C5-Clo) aryl am no- CO-NH, (C5-Cg) heder oar 1\no- CO 25 NH-,

( C1- C5) al kyl ami no- CO-NH ( C1- C5) al kyt ™ /CX- )al kyl ) 2ami no- CO- NH- ( C1-

C5) al kyl, (C5-Clo)aryl am no- CO NH ( C1- §5) al kyl ,

(C5-C9) het eroar yl am no-"CO- NH (CLl- C5) allkyl , (Cl-C5)al kyl sul fonyl,

(C1-Co) al kyl sul fonylami no, (CL C5)alkyl sul fonyl am no(Cl-C5) al kyl,

(Cg- Clo) ar ylwhdréiomi$ 0, 1 Gy2,Clo) aryl sul fonyl ami no, (Cg-Clo arylsul fon | am no

%) 2;5 k;: ullf o%y?/a%?i %o%%%gég)qg%rﬂw’gl g%L',E’ ?ﬁ%ﬁﬁgﬂ?gf gﬁgr%rogéﬂ, (Ci-Celalkyl, {C4-

- (C2- 09) het er@gaiedsiiionyl; (CeCd)aleny,dCoiColaliyayli whersin dhe alkyloatkenyland akyny

T ! T e YR TR BB ook b3S °
anount of & dakpyu (@ -Cadyimxyf (C,rTd)alkydBinoRICRE)alkyl).ar8no, dyeho, nitro, (Co-
Celalkenyl, (Co-Ce)alkynyl or (C-Cg)acylamine; or R*is (C5-Cyo)cycloalkyl wherein the
15 cycloalkyl group is optionally substituted by deuterium,  hydroxy, amino,
frifluoromethvt, (C1-Ce)acleXy, (Ci-Ce)acylamino, {Cs-Ce)alkylamino,  ((Cs-
Cs)alkyl);amino, cyano, cyano(C;-Cslalkyl, trifluoromethyl{C;-Cg)alkyl, nitro, nitro(C,-

Cs)alkyl or (C4-Cg)acylamino;

R® is (Co-Co)heterocycloalkyl wherein the heterocycloalkyl groups must be
20 substituted by one to five carboxy, cyano, amino, deuterium, hydroxy, (C-Ce)alkyl,
(C1-Ce)alkoxj, halo, {C4-Cg)acyl, (C+-Cg)alkylamino, amino{C4-Ce)alkyl, (C4-Cg)alkoxy-
CO-NH, (Ci-Cg)alkylamino-CO-, {C»-Cglalkenyl, {C-Cg) alkynyl, {(C-Cg)alkylamino,
amino({C+-Cs)alkyl, hydroxy(C;-Cs)alkyl, (C1-Cs)alkoxy(Cs-Cg)alkyl, {C:-Cs)acyloxy(C.-
Cgalkyl, nitro, cyano(Cy-Ce)alkyl, halo(C,-Cg)alkyl, nitro(C-Cs)alkyl, trifluoromethyl,
25  trifluoromethyl{(C,~Cglalkyl, (Ci-Ce)acylamino, (C;-Cgacylamino{C-Cglalky!, (Cq-
Cs)alkoxy(Cs-Cg)acylamino, amino(Ci-Cslacyl, amino(C:-Cglacyl(Cy-Cglalkyl, (Cy-
Ce)alkylamino{Cs-Ce)acyl, ((Ci-Cs)alkyl)zamino{Cs-Ce)acyl, R™R"*N-CO-0-, R*R'®N-
CO-(C+-Colalkyl, (Ci-Ce)alkyl-S{O)m, RR™NS(O)n, RPRNS(O)n (Ci-Co)atkyl,
R'S(0)n RN, R™S(0)R"*N(C,-Ce)alkyl wherein m is 0, 1 or 2 and R"® and R are
30 eachindependently selected from hydrogen or (C,-Ce)alkyl; or a group of the formula




5 or the pharmaceutically acceptable salt thereof; wherein R is a group
of the formula RS Re, ,(CH2)y whereiny is 0, 1 or 2; 10 R4 is selected
fromthe group consisting of hydrogen, (Cl-(:6)alkyl, (Cl-

Cs) al kyl sul fonyl, (C2-C6)al kenyl, (Cz-Ce)al kynyl wherein the al kyl, alkenyl
and al kynyl groups are optionally substituted by deuterium hydroxy,

am no, trifluoronmethyl, (Cl- C4)alkoxy, ;Cl-CB)aconxy, (C1- Co) al kyl am no,
((C1-Ce)al kyl ) 2am no, cyano, nitro, (C24 T6) al kenyl , (C2-C6)al kynyl or
(Cl-C6)acylam no; or R4 is (C3-Cle)cycl oal kyl wherein the 15 cycl oal kyl
group is optionally substituted by deuterium hydroxy, am no,
trifluoronethyl, (Cl-C6)acyloxy, (Cl-C(i)acylam no, (C1-C6)alkylam no,
((Cl- Ce)al kyl)2ami no, cyano, cyano(Cl-C6)al kyl, R"

trifluoronethyl (Cl-C6)al kyl, nitro, nitro(Cl- C6)alk 1 ]o (C1- Ce)acyl am no;

R5 is (C2-C9)heterocycl yyﬂx)mgre\{)ei n therPre®erocycl dallkyl grao nmust be

20 substituted By one t Ive ca Y cyano, ypo, deufferizim hydroxy,

(Cl-Ce)al kyl, (Cl{@B¥Fakkoxy, hald, [({i-C6)acyl, (‘Cl-Cs)al kylanino,

am no( Cl- C6) al kyl, (C1l-C6)al koxy- H, (Cl-C(Il)al kyl am no-CO,

(C2- C6) al kenyl, (C2-C6) al kynyl, ( €6) al kyl am no, am no(Cl-C6) al kyl,

hydr oxy( Cl- C6) al kyl , (Cl-C6)al koxy(Cl-C6)al kyl, (C1-C(;)acyl oxy(Cl-

Ce)al kyl, nitro, cyano(Cl-C6)al kyl, hal o(Cl-C6)al kyl, nitro(Cl-C6)alkyl,

trifluorgmethyl, 25 trifluoromethyl (Cl-C6)al kyl, (Cl-C8)acylamndb,

(C1- C6) acyl am no( €1- al kyl Cl.. Ce)al koxy(C1-C6)acyl am no,

ani no( Cl- C6) acyl ?V%Sﬁﬁ%{ﬁﬁc%)éew-( Cl- 06) al kyl, (Cl-

C6) al kyl am no( ClbC,ax ¥ hnd § @fe eddh)inddpanii@atlylhar(1C1- C6) acyl , RL6R16N- CO- O,

R15R16N- CO-(Ci R%% 'lcﬁg F’(?%Cl_ C6) al kyl -S(O m RI5RI6NS(O)m R 5R16NS(O m

(C1- C6) al kyl ? i N, R16S(O nR18N(Cl-C6) al kyl wherein mis 0, 1 or

2 and R15 -and Ri X iaS€0), herchran is 0,ndeiz wsgren, yarbehyd ot ed(=N-oyanbyr ogen or

]SC(lZ)CG )Q% i(q(lli?GV\;) ;Ya%%?ﬂﬁ%hg}feir% nles &Q{M;%r caSrgor%l;/an%X)t (CRORL0)d N /R12 (V)
Lo 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 {C-Cg)alky! optionally substituted by deuterium, hydroxy,

. amino, trifluoromethyl, (C4-Cslacyloxy, (C-Cs)acylamino, (Cy-Cslalkylamino, ((C~
- 15 ‘Cglalkyl).amino, cyano, cyano(CCs)alkyl, trifluoromethyl(C4-Cg)alkyl, nitro, nitro(Cy-~
Cslalkyl or (C4-Cg)acylamino;
R is carboxy, cyano, amino, oxo, deuterium, hydroxy, trifluoromethyl, (Ci-
Celalkyl, triflucromethyl(C,-Cglalkyl, (C-Cglalkoxy, halo, (C-Celacyl, (C~
| Ce)alkylamino, ((Cy-Ce)alkyl): amino, amino{C-Ce)alky!, {Cs-Cglalkoxy-CO-NH, (Cy-
20  Cgalkylamino-CO-, {Cx-Cg)atkenyl, (C»-Cs) alkynyl, {C;-Cg)alkylamino, hydroxy(C-
Colalkyl, (Cy-Ce)alkoxy(C-Cglalkyl, (Ci-Cs)acyloxy(Ci-Ce)alky!, nitro, cyano(Cq-
'Ca)alkyl, halo{C-Cg)alkyl, nitro(C,-Cg)alkyl, trifluoromethyl, trifluoromethyl(C,~
Celalkyl, (Ci-Celacylamino,  (Cs-Cglacylamino(C,-Celalkyl,  (C4-Ce)aikoxy(Cy~
Cs)acylamino, amino(C-Cg)acyl, amino(C,-Cglacyl(C-Ce)alkyl, (C-Cs)alkylamino(C,-
25 Cgacyl, ((C1-Cs)alkyl):amino(C;-Colacyl, R®R"®N-CO-0-, RR'®*N-CO-(C;-Cs)alkyl,
RC(O)NH, R™OC(O)NH, RNHC(OINH, (C;-Co)alkyl-S(O)s (C1-Co)alkyl-S(O)m-
(C-Colalkyl, RR™NS(O)n. RPR™NS(O)n, (Ci-Coalkyl, R¥S(O)n R"N,
R"S(0)mR™®N(C,-Co)alkyl wherein m is 0, 1 or 2 and R™ and R™ are each
independently selected from hydrogen or (C-Cg)altkyl;
30 R? and R® are each independently selected from the group consisting of
_h_)_/fjrogen, deuterium, amino, halo, hydoxy, nitro, carboxy, (Cz-Cgalkenyl, (Co
CB)a!kyﬁyi; ‘ta:iﬂ‘uoroﬁiethyl,' “t.rifluoromethoxy, (C+-Colalkyl, (Cs-Celalkoxy, (Cs-



511 whereinais 0, 1, 2,30r4; b, c, e, f and g are each independently O
or 1; dis 0, 1, 2, or 3; Xis S(OO0O whereinnis 0, 1 or 2; oxygen,
carbonyl or -C(=N-cyano)-; 10 Yis S(O6 wherein nis 0, 1 or 2; or
carbonyl; and Z is carbonyl, C(OO, C(ONR or S(O6 wherein nis 0, 1 or
2; R R7, R38, R9, R10 and R11 are each independently selected fromthe
group consisting of hydrogen or (Cl-C6)al kyl optionally substituted by
deuterium hydroxy, amino, trifluoronetdyl, (Cl-C6)acyl oxy,

(C, -C6)acyl am no, (Cr7-C6)al kylam no, ((Cl 15 C6)al ky) 2am no, cyano,
cyano(Cl-CB)al kyi, trifluoromethyl (Cl-C6)alkyl, nitro, nitro(C7- C6)al kyl
or (C -(:B)acylam no; R12 is carboxy, cyano, am no, oxo, deuterium

hydroxy, grig¢), él@ﬂlﬁj‘dhﬂemuﬁ Weal@ﬁ)aﬂkd%ﬂor ?élbélkﬂgfﬁﬁtéﬂébgﬁ%}fgg%@%@éﬁﬁued

C5) al kyl am no

Cl-Ca) al k | k
ém' no, )Zmﬁ ecﬁthra%amuqsoae@% rREMAEBYRigXY.(Retbay. aming (Eyl 3 y&st):l@o

CCes) al k | l
(CL- by al k:‘& @)Ba]g;‘g@ gﬁacw %awt@”ﬁ?ﬂ’a"“ﬂ %%F%"ﬁ‘%"???ﬁ%“@“{
06) al kyl , 1%%3’ kW % awtlotd}alal{% tﬁfer |aq6h oiRdepgndently (Co-

~trifluor OWEthMjcﬁlél‘éalk}ﬂ?ﬁ) %JQ{ Yeyd mmo ((C1-Cs)alkyl)gamlno (Ce-
.(C1-Cp) ac no y gC1- I )aI kox Cl
am no( C11 %6?@‘@ afaﬁ'?f’no( 35l Y!SHO( C1- (ésﬁq){'ylﬂm,( c1 C@%@\@W%ﬁﬁmo( d€s25
- C5 | 1 - :
ngsg%l\pc(c;%n- wﬁﬁy‘ )(mm5 ol NH 508(% H Rfcg\'l acyl K Cr-Celalkoxy

(C7- Ce) al kyl© m( (év)a& Bineys S(@srﬁ f(eéqfo Qefto %@M@Q@fb)%(cv
RL6RLE6NS( O) ra,(,)@aan Getetbikyine RERRIR %&%yclom(ﬁsé@ rﬂ?qui s Grbabtichamher ei n

mis 0, 1 and R15 and R76 are each i ndependen ect ed from

hydr ogen or SH ltggddmgne tadhrre halgy (ReCalalkved W%)@H‘é’bé@dﬂﬁt-l( 1$@laOX¥Ed from
tC gfbg)r(;um( CCG@JNH-I mgriﬁznzbmm -d@)uikgr | - o) f@gwgf_cba;hn‘(chngﬁw @tro,

trifluoronst GO cooboa R (Cr- ey, Loy Gy Spislhoayicy |
wherein the b@hkwb ca:lbbﬁmcma)au@ltyoatmyd:ﬁ)ﬂk&&%rbaﬁﬁ(@m)m@lﬁ Ygéeu@{'%}ahﬁlt ued

by one to three groups sel ect
(Cl- Cs) al ky @RS,  (3NMINeiSrfeldiivhni ndCrlelat WW%HZQ% no, (Cs-C1o)aW|(C1-
(C5-C9) het er@yé]yd cér%ﬁﬁhst er O?Gfﬁbé)ﬁlkﬁlﬁ}mno ((: 3((@9&;%5@,,5)2@% Or (Cy-
(C6- Clo) aryI R3 ndepend
Ce)a{kylamlno(C1-Cs)alkyi ((C1~Ca)alkyl)zamlno(CrCs};ikyl hydroxy, (C-Cs)atkoxy,
- carboxy, carboxy(Cs+-Cslalkyl, (Cs-Ce)alkoxycarbonyl, (C;-Cs)alkoxycarbonyl(C,-
Ce)alkyl, (Cs-Celalkoxy-CO-NH-, = (C;-Cglalkyl-CO-NH-, cyano, (Cs-
Co)heterocycloalkyl, amino-CO-NH-, (C4-Cg)alkylamino-CO-NH-, {(Cy-
Cs)alkyl);amino-CO-NH-, - (Ce-Cg)arylamino-CO-NH-, (Cg-Cg)heterbarylamino-CO-
25 NH-, (C4-Cg)alkylamino-CO-NH-(C+-Cs)alkyl, ((C1-Cs)a!kyl)gamino-CO-NH-(C{-
Celalkyl, (Co-Cyo)arylamino-CO-NH-(Cy-Co)alkyl, (Cs-Co)heteroarylamino-CO-NH-(Cs-
Ce)alkyl, (C+-Ce)alkylsuifonyl, (C1-Ce)alkylsulforiylamino, (Cy-
Ce)alkyisulfonylamino(C,-Cglalkyl, (Ce-Cig)arylsulfonyl, (Ce-Cyo)aryisulfonylamino,
(Cs-Cio)arylsulfonylamino(C,-Cs)atkyl, (C4-Cg)alkyisulfonylamino, (Co-
30 Cglalkylsulfonylamino(Cq-Celalkyl, (Cs-Co)heteroary! or (C»-Cg)heterocycloatkyl;
effective in treating such a condition.
3. A method of treating or preventing chronic liver fransplant rejection in
a mammal, including a human, comprising administering to said mammal an amount
of a compound of the formula



C10) cycl oal kyl, (C3-Clo)cycl oal koxy, (C1-C5)alkyl am no,
((C1l-GCs)al kyl)2am no, (Cs 10 Clo)arylam no, (Cl-Cs)alkylthio,
(Co-Clo)arylthio, (Cl-C6)alkylsulfinyl, (Cs- Clo)arYlsulfinYf,
(C1- C6) al kYl sul fonYl, (Cs-Clo)arylsulfon yf, (CrCs)acYl. (C, -Cs)al koxy-
CO- NH, (C1-GCs)al kyam no-CO, (C5-C9)heteroaryl, (Cz-C9)heterocycloal kyl or.
(C5- Clo)aryl wherein-the heteroaryl, heterocycloal kyl and aryl groups are
optionally " substituted by one to three-#@l o, (Cl-C5)alkyl,
(Cl- Co) al kyl -CO-NH, (Cl-C5)al koxy 15 CO NH,
(C1-Cs)al kyl -CO-NH (C1-Cs) al kyl, (C1-Ce)al koxy-CO- NH (C1-C6) al kyl, (C1-
Cs) al koxy- CO- NH- ( C1- C6) al koxy, carboxy, carboxy(Cl-C6)al kyl,
car boxy( Cl- C6) al koxy, benzyl oxycagfony|eCl- C5) al koxy,
(C1- C6) al koxycar bonyl ( C1- C6) al koxy,| (C53Clo)aryl, am no,
am no( Cl- C6) al kyl, (Cl-C5)al koxy am no, (C5-Clo)aryl (Cl-

)

Cs) al koxycar bonyl am' no, (C, -GCs)akik Cl- CB) al kyl ) 2am no, (C1 20
Ce) al kyl am no( C1-Cs)al kyl, ((C1- ) 2am no( Cl1- C6) al kyl, hydroxy,
(Cl1- Co) al koxy, carboxy, carboxy(CN CB)H kyl, (Cl-C6)al koxycar bonyl,

( Cl1- 06) al Roxycar bonyl (C1- C6)al kyl, (C1:C6)al koxy- CO NH-,

(Cl1- C5) al ky! exi@e WHarmausatically Ecteptible Sat we@ey ¢hrpdiky! , anmi no- CO NH-,

- (C1-Co6) al kyl am no: CONI—I—u &:&1 CG@aI kyl ) 2am no- CO- NH
(Cs-Clo)aryl am no P eroaryl am no- CO 25 NH,

(C1-GCs) al kyl am no- CONH—(Cl C6) al kyl, ((C1-C5xhal kyl)2am no- CO- NH- ( C1-
C6) al kyl, (Cs-Clo)arylam no- CO NH ( C1- C5) alby‘%z,a

(Cs- C9) het er oaryl am no- CO- NH ( C1- al ky 1- C6) al kyl sul fonyl ,

(C1- C5) al kyl sul fonyl am no, (Cl- Cs)al &P yl am no( C1- C6) al kyl ,
(C5-Clo)aryl sul fonyl, (Cs-Clo)arylsul f(TnyI am no,

(Cs-Clo) aryl sul fonyl ai ni no( C1- Cs) al kyLJuk C1- Cs)al kyl sul fonyl am no, (Cl 30
Cs) al kyl sul-f onyl am no( Cl- C5) al kyl, (C5 C9) het eroaryl or

( C2- C9) het er$esreinyds Ryl or 2ef fecti ve | n treating such a condition.

mamal el udi no o piaeaac o ing WAl poheRifY of IRRREIR G- Curis ?Qh

amount of a %@’B&H\f&nﬂf (@d’l@s)ﬁlﬁﬁwl(@z %E)BUWIWF wereinl thé Bliid, atieenyltaad alkyny!
Pgﬂm Tac eut i cgblips aﬁqﬁ%ﬁabfs@@ﬁthtehfb?'&%ieﬁuwﬂWyﬂ}d}y, mito, kifudrofediP &I the

Cs)alkoxy, (C+-Ce)acyloxy, (Ci-Ce)alkylamino, ((C+-Ce)alkyl),amino, cyano, nifro, (Co-

Ce)alkenyl, (C2-Cg)alkynyl or (C4-Cs)acylamino; or R? is (Cs~Cyp)cycloalkyl wherein the

15  cycloalkyl group is optionaily substituted by deuterium,  hydroxy, amino,

trifluoromethyl,  (Ci-Ce)acyloxy, (Ci-Cglacylamino, (Ci-Ce)atkylamino, ((Cy-

Co)alkyl),amino, cyano, cyano(Cy-Ce)alkyl, triflucromethyl(C-Cg)alkyl, nitro, nitro(C-

Cs)alkyl or (C;-Cs)acylamino;

R® is (Ca-Co)heterocycloalkyl wherein the heterocycloalkyl groups must be

20  substituted by one fo five carboxy, cyano, amino, deuterium, hydroxy, (C1-Cg)alkyl,

(C1-Ce)alkoxy, halo, (Ci-Cs)acyl, (C+-Ce)alkylamino, amino(C4-Cg)alkyl, {C,-Cs)alkoxy-

CO-NH, (Cy-Ce)alkylamino-CO-, (Co-Cs)alkenyl, (C-Cs) alkynyl, {C4-Cglalkylamino,

amino(C,-Ce)alkyl, hydroxy(C-Cs)alkyl, (C1-Ce)alkoxy(C-Ce)alkyl, (Ci-Ce)acyloxy(Cq-

: Celalkyl, nitro, cyano(Cs-Cg)alkyl, halo(Cs-Ce)alkyl, nitro(C,-Cs)alkyl, trifluoromethyl,

25 ftrifluoromethyl(C,-Cs)atkyl, (C4-Cslacylamino, (C+-Cg)acylamino(C-Cglalkyl, (C,-

Ce)alkoxy(C4-Cs)acylamino, amino(C;-Cs)acyl, amino(C4-Ce)acyl(Cs-Coalkyl, (Cy~

Ce)alkylamino(C1-Cg)acyl, ((C+-Cs)alkyl),:amino(Cs-Cs)acyl, R*R'*N-C0O-0-, R'R*N-

CO-(Cr-Colakkyl, (Ci-Celalkyl-S(Q)n, RR™NS(O)n, RR™NS(O)n (Ci-Cs)alkyl,

R"*S(0)n RN, R'*S(0)nR"N(C-Co)alkyl wherein m is 0, 1 or 2 and R™ and R are

.80 each independently selected from hydrogen or (C+-Cealkyl; or a group of the formula



5 R4~N,-(CH2)y whereiny is O, 1 or 2; 10 R4 is selected fromthe group
consi sting of hydrogen, (Cl-C6)alkyl, (Cl- C6)al kyl sul fonyl, (CrcC6)al kenyi,
(CZ- C6) al kynyl wherein the al kyl, aIkenyI and al kynyl groups are
optionally substituted by deuterium hydroxy, am no, trifluoronethyl, (Cil-
C4) al koxy, (Ci1-C6)acyl oxy, (Ci-Co6)al kylam no, ((Cl-C6)alkyl)2am no, cyano,
nitro, (C2- C6)al kenyl, (CC6)alkynyl or (Cl-C6)acylamno; or R4 is
(C3-Gi 6)cydoal kyl wherein the 15 cycl oatS®| group is optionally substituted
by deuterium hydroxy, am no, trifluoronethyl, (Cl-C6)acyloxy,
(C1-C6) acyl am no, (Cl-C6)al kyl am no, ((Cl- ©6)al Kyi)2am no, cyano,
cyano(Cl-C6) al kyl, trifluoronethyl (Cl-C6)alkyl, n|tro nitro(Cl- C6)al kyl

or (Cl-C6)acylamno; R5 is (C2-C9)heterocycloal kyl Fn t he

het er ocycl oal kyl groups nust be 20 substituted by on fojfive ca;boxy,
cyano, am no, deuterlun1 (Cl- g t@ﬁhy? (C1- koxy, REl o,
(CL-0B) acyl , (CRC CG)aIk 1-06) a ‘fw x- CO- NH,
(C1- C6)a|ky|an1no ¢QR[¥0;2 CB)aIke (C2- C6) a ?nyl (Cl alkylan1no
am no( Cl- C6) al kyl, hydroxy(G - C6)a (C1- C6)a|koxy(C1 Co6) al kyl ,

(C1- C6) acyl oxy(C1l- Co6)al kyl, nitro, no(Cl C6) al kyl, hal o( Cl1- CXI)aIkyI,

nitro(Cl-C6)al kyl, trifluoronethyl, 25 trifluoronet hyI (C1-Co) al kyl,
(C1-C6) acyl am no, (Cl-C6)acyl am no( Cl- C6) ai kyl, (C1-
C6) al koxyg C1- C6) acyl ami no, ani no(Cl-C6)acyl, am no(Cl-C6)acyl (CLECE)al kyl,

(C1- Co)al kyl am nq( Cl- %}@ %% 1- C6) al kyI ) 2am no( C1- C6) acyl , )
R75R16N- CO- O, )\ {@13 al kyl, (g -Cs)alkyl-S(Om R15R16NS( O m
RI5R16NS( O) m (Cr(%);aé Iﬂghdgd?ééﬁélﬂnﬂbﬁﬂrﬁlwnﬂﬁ&@ nmR 6N( Cl- C6) al kyi wherein m

is 0, 1or 2 and R15 and R16 are ....3-0- each i ndependent|ly sel ected from
hydrogen or (Cl- €358 ky4:Of8t a group of the formula -53 R N Re / (X) u-~

(CRsRlo)~ f(Z (G ei$D)(WHeréiNnas 9, 1 ar & dxygén, tarbonpadreigr=R- dyéncg 1, 2, 3or
10 Y is S(O), wherein n is 0, 1 or 2; or carbonyl; and
Z is carbonyl; C(0)0O-, C(O)NR- or S(0), wherein nis 0, 1 or 2;
R%, RY, R%, R®, R" and R" are each independently selected from the group
- consisting of hydrogen or (C-Cg)alky! optionally substituted by deuterlum, hydroxy,
amino, trifluoromethyl, {C-Cgacyloxy, (Ci-Ce)acylamino, (C.-Cglalkylamino, ((Cs-
15 Cglalkyl);amino, cyano, cyano(C;-Cg)alkyl, trifluoromethyl(C4-Cs)alkyl, nitro, nitro(Cs-
Ce)alkyl or (C4-Cs)acylamino;
R is carboxy, cyano, amino, oxo, deuterium, hydroxy, trifiucromethyl, (Cq-
Celalkyl, ftrifluoromethyl(C-Cgalkyl, (Ci-Celalkoxy, halo, (Cy-Cglacyl, {(Cs-
Cgalkylamino, ((C~Ce)alkyl), amino, amino{C,-Cg)alkyl, (C:-Ce)atkoxy-CO-NH, (Cs-
20 Cgalkylamino-CO-, (Cs-Ceg)alkenyl, (C-Ceg) alkynyl, (Cs-Cg)alkylamino, hydroxy(C,-
Celalkyl, (C1-Cs)alkoxy(C1-C6)alky!, (C~Cg)acyloxy(C-Cglalkyl, nitro, cyano(C~
Celalkyl, halo(Cy-Cglalkyl, nitro(Cs-Cglalkyl, trifluoromethyl, trifluoromethyl(C,-
- Cglalkyl,  {C{-Cg)acylamino,  (C;-Colacylamino(C,-Celalkyl,  (Ci-Ce)alkoxy(Cs-
Celacylamino, amino(C-Cs)acyl, amino(C-Cs)acyl{C4-Cs)alkyl, (C4~Ce)alkylamino(C;-
25 Cglacyl, ((Cs-Cealkyl):amino(C-Colacyl, RR™N-CO-0-, R*®R"™N-CO-(C+-Cq)alkyl,
R'°C(O)NH, R™OC(O)NH, R™NHC{O)NH, (Ci-Cs)alky}-S(O)m (Ci-Ce)alkyl-S(O)m~
(C-Coalkyl, RR™NS(O)n, R"RUNS(O)n (Ci-Colalkyl, 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 (C-Cs)alkyl;
30 R? and R® are each independently selected from the group consisting of
hydrogen, deuterium, amino, halo, hydoxy, nitro carboxy, (C-Ce)alkenyi, (Cs-
Cg)alkynyl, {rifluoromethyl, - tnﬂuoromethoxy, (01-Ce)a!kyl (C-Colalkoxy, (Ca



b, ¢, e, f and g are each independently 0 or 1; dis 0, 1, 2, or 3; Xis
S(O, wherein nis 0, 1 or 2; oxygen, carbonyl or-C(=N-cyano)-; 10 Y is
S(O, wherein nis 0, 1 or 2; or carbonyl; and Z is carbonyl, C(OO,
C(ONR or S(OO0O, wherein nis 0, 1 or 2; Rs, R1I0 and R11 are each

I ndependently selected fromthe group consisting of hydrogen or

(C1-Co6) al kyl optionally substituted by deuterium hydroxy, am no,
trifluoromethyl, (Cl-C6)acyloxy, (Cl-C6)#&dylam no, (Cl-C6)alkylam no, ((Cl
15 C6) al kyl ) 2am no, cyan, cyano(Cl-C6)al kyl, trifluoronethyl (Cl-C6)al kyl,
nitro, nitro(Cl- C6)al kyl or (Cl-C6)acylam no; R12 is carboxy, cyano,

am no, oxo, deuterium hydroxy, trifluoronethyl, (Cl- C6)alkyl,

trifl uoroffet Keioatiy) whangin the Glkyioskakkaxgycldalidybgro(Rd aliptiondlly s(iBitittued

C6) al kyl am ] ] - | kyl_, . .
(1 5) ar Koxy G PP S seieEis o Al Ridrdor B3Bul amins, r-Coatariy
al kynyl , ( C1{Cs$arlkylrainon d(CrOgdalsp)adino, @Exdlhptsroaryl, (CColheterocycloalkyl,
5 afTr “Tafereach e GOy ¥ b insd
trifl uororrFt Ryd)eychoalkyb ) I fo)cy¢IGIIk@) a(GrtGalindamino, ((Ci-Cealkyl).amino, (Ce-
Cl-Co) a am = a \ = a 1. CO L N0, .
(5 no( )01%6) ?&%’?’%’rﬁé%@g&ag‘%"%@i- @%ﬁ%ﬁ‘f‘“’( 2 ?é%@%'gﬁ'ﬂ?ﬂo( Cos
06) acyl , (—(c@w&yﬁuuﬁm rSaidKBLHCHYI A (Gd-CroRIBRIBNYICERS:)acyl, (C:-Celalkoxy-
(C1- Co)al Kyl Sor Oy (U PG gt oGttt o
RL6R16NS( O) n>(elarylcehareity the ResBsanyimRiShLycidRlySEBY n&tyb i dlips Caeabjstidnawer ei n
is o0 1 | ' |
hydr ogen OE S8l by ol s el R L R b BB I e 11 om
t he groupd coROHNH:, N &k)alkyi-8OEHC,-Telatieyt, i (Gy-Ca)allmay-COaNBI-(CPCIRRY, (Gt O,
b , - I |, ' hyl,,
Cr1 11 o onet Roakon M EORRONE LMY, ol R Petooien Gk Ky
wherein the Qﬁﬂw&oxy@mycws)alyoxyoaK&yCa)Qkomrlmngl(@pcg)amw, Y (S4BRIat ued
010, L, O BRI o e o e
E g gsi) ;1et elr%éa'!foxmmnmmhwt er o¢@eLelalkigiaino, C3- C@O:&szs)btks?llbzaﬁﬂﬂoi;' |Ork(c|1"
- Clo). : : e ndependent : 0) CyC :
(G- Cloy 2 1 SellorSiirB - Caifis (G NP R Pt oy,
carboxy, carboxy(C-Ce)alkyl, (C;-Cs)alkoxycarbonyl, (C+-C)alkoxycarbonyl{C4-
Ce)alkyl, {C-Cg)alkoxy-CO-NH-, (C4-Cg)alkyl-CO-NH-, cyano, (Cs-
Co)heterocycloalkyl, amino-CO-NH-, {C4-Ce)alkylamino-CO-NH-, {(Cq-
Ce)alkyl),amino-CO-NH-, (Ce-Cyo)arylamino-CO-NH-, (Cs-Co)heteroarylamino-CO-
25 NH-,  (Ci-Cslalkylamino-CO-NH-(C-Cg)alkyl, ((C4-Ce)alkyl)zamino-CO-NH-(C;-
Ce)alkyt, (Ce-Cro)arylamino-CO-NH-(C-Ce)alkyl, (Cs-Co)heteroarylamino-CO-NH-(C;-

Cg)alkyl, (C1+-Ce)alkylsulfonyl, (C4-Cealkyisulfonylamino, (Cy-
Ce)alkylsulfonylarmino(C-Ce)aikyl, (Ce-Cio)arylsutfonyl, (Ce-Cro)arylsulfonytamino,
(Cs-Cyo)arylsulfonylamino(C,-Cg)alkyl, (C4-Cg)alkylsutfonylamino, (Cs-

30 Gslalkylsuifonylamino(C-Celalkyl, (Cs-Cg)heteroéryi or (CxCglheterocycloalkyl,
effective in treating such a condition.
4, A method of treating or preventing chronic kidney transplant rejection
in a mammal, including a human, comprising administering fo said marmmal an
amount of a compound of the formula



fi 10 C,o)arylamno, (C -C6)alkylthio, ((:6-C o)arylthio,

(C1-Co)al kylsul finyl, (C5- C,o)arylsulfinyl, (Cl-CB)alkylsulfonyl,
(C6-Clo) aryl sul fonyl, (Cl-CB)acyl, (Cl-C6)al koxy- CO NH,

(C, -C6)al kyam no-CO, (C5-C9)heteroaryl, (C2-C9)heterocycloal kyl or (C6-
Clo) aryl wherein the heteroaryl, heterocycl oal kyl and aryl groups are
optionally substituted by one to three halo, (Cl-C6)alkyl,

(C1-C6)al kyl -CO-NH, (Cl-0C6)al koxy 15 @2-NH 1

(C1- C6) al kyl - CO- NH ( Cl1- Ce) al kyl, (Cl-Co)al koxy-CO NH (C1-C6)al kyl, (Ci1-
Co) al koxy- CO- NH ( C, - C5) al koxy, carboxy, carboxy(C, -C6)al kyl,

car boxy(C, - C6) al koxy, benryl oxycarbonyl (C, - C6) al koxy,

(C, -C5) al koxycar bonyl ( C1- C6) al koxw (Cgz2Clo)aryl; am no,

am no(C, -C6)al kyl, (C,-Ce)al koxycarbon{i am no, (C6-Clo)aryl (Cil-

Ce) al koxycar bonyl am no, (Cl-C6)a ) ((C1-Cs)al kyl)2am no, (Ct 20
CB) al kyl am no( C1- C6) al kyl, ((C'%Ce) i no( €1- (ZB) al kyl, hydroxy,
(C -C6)al koxy, carboxy, carboxy(Cl- , (Cl-C(;)al koxycar bonyl ,

(C, - C6) al koxycar bonyl (CLl- C6)al kyN" ( C6) al koxy- CO- NH-,

(C, -0C6)akkyl -CO-NH, cyano, (C5- C9)heterocycloal kyl, am no-CO NH-,

(C1- Co).al kyl_api nQ- : 5 EpeinO- NH-

(Ce-Clo) aryPgm‘*ﬂ”g@%ﬁ%@?&'@&%@é e'?éélfg‘lgie;ﬂ%am no- CO 25 NH-,

(C, - CB) al kyl ani n&' @G preupoithefoyaiay| | ((C, - CB) al kyl ) 2ani no- CO- NH (C, -
Ce) al kyl, (Co-C, 0)aryl am no- CO- NH ( C1- CB) al ks A
(C5-C9) het eroaryl am no- CO-NH ( C1- C6) al kyl ,}{?1- Co6) al kyl sul f onyl ,

(C1- C6) al kyl sul fonyl am no, (C1- &l kyl s yl am no( Cl1- C6) al kyl ,

(Ce- Clo) aryl sutfonyl, (CB-Clo)aryl Gl\frqn?@&grbb,

(CB- Clo) aryl sul fonyl am no(C, - Ce) al kyl, l(Cl- Ce) al kyl sul fonyl am no, (Cl1 30
CB) al kyl sui f onyl am no( C1- CB) al kyl, (CR4¢9) heteroaryl or

(C2-Cg) het erocycl oal kyl; effective in treating such a condition. 5. A _
“net hod of t pgpiding i®0, Peredienting chronic pancreas transplant rejection in

Srount 0 a conpdhing - SeRL TgF ot srods ST pEhAbE S SOaRITC: an
phar maceut i a)diyiasoe)! @hiG)aianyl, (@eEoskynyndesin theralkylsalkeryl 809 Ap¥ine
formila groups are optionally substituted by deuterium, hydroxy, amino, trifluoromethyl, (Cs-
C,)alkoxy, (C1¥CS)ac:_y[oxy, {C1-Ce)alkylamino, ((C4-Cs)alkyl),amino, cyano, nitro, (Cx-
Co)alkenyl, (CCe)alkynyl or (C4-Cg)acylamino; or R*is (Cs-Cyo)cycloalkyl wherein the
15 cycloalkyl- group is opfionally substituted by deuterium, . hydroxy, amino,
trifluoromethyl, - (Ci-Celacyloxy, {C+-Ce)acylamino,  (C-Ce)alkylamino, ((C+-
Cs)alkyl).amino, cyano, cyanb(C1-Ca)aIkyl, trifluoromethyl(C-Cs)alkyl, nitro, nitro(Cs-
Ce)alkyl or (C+-Cg)acylamino;
R® is (C,-Co)heterocycloalkyl wherein the heterocycloalkyl groups must be
20 subsfituted by one to five carboxy, cyano, amino, deuterium, hydroxy, (C+-Cgalkyl,
(C+-Ce)alkoxy, halo, (C+-Cs)acyl, (C-Ce)alkylamino, amino(C4-Cg)alkyl, (C1-Ce)alkoxy-
CO-NH, (Cy-Celalkylamino-CO-, (Cx-Cs)alkenyl, (Cz-Cs) alkynyl, (C4-Cs)alkylamino,
amino(C-Ce)alkyl, hydroxy(C:-Ce)alkyl, (C1-Cg)alkoxy(Cy-Cs)alkyl, (C4-Cg)acyloxy(Cs-
Ce)alkyl, nitro, cyano(C-Ce)alkyl, halo(C+-Cslalkyl, nitro(C4-Cs)alkyl, trifluoromethyl,
25 trifluoromethyl(Ci-Ce)alkyl, (Cs-Ce)acylamino, (C4-Ce)acylamino(Cs-Celalkyl, (G-
Ce)a!koxy(C1;Ce)acylamino, amino(Cs-Cs)acyl, amino(C-Ce)acyl(Cy-Ce)alkyl, (Cs-
Ce)alkylamino(C-Ce)acyl, ((C+-Co)alkyl)amino(Ci-Co)acyl, RPR'*N-CO-O-, RPR'*N-
CO-(C+-Co)alkyl, (Ci-Ce)alky+-S(O)m, RR'NS(O)m, RPR™NS(O)n (Cy-Ce)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
30 each independently selected from hydrogen or g_qrca)alkyl; or a group of the‘formula




R5 R-N-,(CHOY whereiny is O, 1 or 2; 10 R4 is selected fromthe group
consi sting of hydrogen, (Cl-C6)alkyl, (Cl- C6)al kyl sul fonyl,

(C2-Co6) al kenyl, (C2-C6)al kynyl wherein the al kyl, al kenyl and al kynyl
groups are optlonally substituted by deuterium hydroxy, am no,
trifluoromethyl, (Cl- C4)al koxy, (C, -08)acyloxy, (CrC(i)alkylamnno,
((C,-C6)a|kyI)Zanino, cyan, nitro, (CZ- ©6)al kenyl, (C2-C6)al kynyl or
(Cl-Cg)acylam no; or Ris (C3-Clo)cycl edd-kyl wherein the 15 cycl oal kyl
group is optionally substituted by deuterium hydroxy, am no,
trifluoronethyl, (Cl-C6)acyloxy, (Cl-C6)acylam no, (Cl-C6)alkylam no, ((Cr
C6) al kyl ) 2am no, cyan, cyano(Cl-(6) al kyl, trlfluoronethyI(Cl Co6) al kyl ,

nitro, nitro(Cl- C6)al kyl or (C1- C6) acyl am no; S

(C2- C9) het erocycl oal kyl wherein the heterocycl oal kyl o ps nust 20

substituted by one to five c(xy oxy, cya@sﬁﬂrg no, de um h oxy,
)a

(C1-C6) al kyl, Co) al am no,
am no( Cl1- C6) al I:’ﬁ%(qFfRT)QG) al koxy- H, (Cl- CéY%I kyl am no- 890
(Cz-Co) al kenyl, (C2-C6) al kynyl, ) al kyl am no, am no(Cl- CG) al kyl ,
hydr oxy( C1- C6) al kyl, (C1-C6) al koxy 2C6) al kyl , (Cl1-C6)acyl oxy(G -

C6) al kyl, nitro, cyano(Cl Co6) al kyl , haI o( C1- 06) al kyi, nitro(Cl-Co6)al kyl,
trifluoronmethyl, 25 trifluoromnet hyI (C1-Co6) al kyl, (C1-C6)acyl am no,

(C1- C6) agyl am no( Cl- C6) al kyI (C1- C6)al koxy(C1-C6)acyl am no, il

am no( C1l-C6) acyl , am no(Cl- acyl (C1-Ce)al kyl, (Cr

C6) al kyl ani no(ClWhﬁ)‘-‘M'ﬁO ('(%1 eifal kyl ) 2am no(Cl- (: 6) acyl, R75R76N-CO O,
R15R18N- CO- ( Cl- QQ)@IM f& &dhahddfendédtly orfa5R1I6NS( O m  RISRI6NS(O) m
(oroe)al kyl, RIBS(Gm 9.0.8F RI5S( O MRIGN( Cr 06) al kyl wherein mis 0, 1 or 2
and R15 and Rl afl &0, 2 @a%h i ndependent|y sel ected from hydrogen or (CL_

Co) al kyl ; or 2 9)’(%19(03“ whBfid msrwl1aorz66x@emsrb6@ﬁ%8rﬂctﬂ:w~&yaaoﬁl2 (CRSR7 N

m O RcC wherein a is b, c, e, d g are each
, ndepend%nt | y 0 )5,45 $(0), whereinn is 0, 1or2 or carbonyl and

~ Zis carbonyl, C{(Q)O-, C(ONR- or S{0), 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-Cg)alkyl opfionally substituted by deuterium, hydroxy,
amino, ftrifluoromethyl, (C-Ce)acyloxy, (Ci-Ce)acylamino, (Ci-Ce)alkylamino, ((Cq~

15 Ce)alkyl):amino, cyano, cyano(C-Ce)alkyl, trifluoromethy}{C-Cg)alkyl, nitro, nitro(C,-
Cg)alkyl or (C4-Cg)acylamino;
R" is carboxy, cyano, amino,-oxo, deuterium, hydroxy, trifluoromethyl, (Cq-
Cgalkyl, trifluoromethyl(C,-Cslalkyl, {Cy-Celalkoxy, halo, (C+-Celacyl, (Cy-
. Cg)alkylamino, ((C+-Ce)alkyl), amino, amino(C,-Ce)alkyl, (C+-Ce)alkoxy-CO-NH, (Ci-
20  Cgalkylamino-CO-, (CxCsalkenyl, (CCs) alkynyi, (C+-Cg)alkytamino, hydroxy(Cq-
Celalkyl, (Ci-Cs)alkoxy(Cy-Cslalkyl, (C-Ce)acyloxy(Ci-Ce)alky!, nitro, cyano(Cq-
Colalkyl, halo(Ci-Celatkyl, nitro(Ci-Ce)alkyl, trifluoromethyl, trifluoromethyl(Ci-
Celalkyl, (Ci-Cglacylamino, (C-Cs)acylamino{Ci-Celalkyl,  (Ci-Cglalkoxy(Cq-
Cs)acylamino, amino(C;-Cg)acyl, amino{C-Cgs)acyl(Cs-Cg)alkyl, (Ci-Cs)alkylamino{C;-
25 Cgacyl, ((Ci+Coalkyl),amino(Ci-Ce)acyl, RR®N-CO-0-, R¥R"N-CO-~(Cs-Cg)alkyl,
RY¥C(O)NH, R™¥OC(O)NH, R™NHC(O)NH, (C,-Cs)alkyl-S(O)n, (C1-Co)alkyl-S(O)m-
(CColalkyl, RPR®NS(O)n, R™RP®NS(O)n (Ci-Colalkyl, R™S(O)n RN,
R™S(0)R™N(C-Cg)alikyl wherein m is 0, 1 or 2 and R" and R" are each
independently selected from hydrogen or (C~Cg)alkyl;
30 é and R® are each independently selected from the group consisting of
hydrogen, deuterium, amino, halo, hydoxy, nitro, carboxy, (Cx-Cs)alkenyl, (Co-
Ces)alkynyl, tnﬂuoromethyl, tnﬂuoromethoxy. (Ci-Co)alkyl, (Ci-Csalkoxy, {Cs- T



dis 0, 1, 2, or 3; Xis S(O6 wherein nis 0, 1 or 2; oxygen, carbonyl or
-C(=N-cyan)-; 10 Yis S(OS whereinnis O, 1 or 2; or carbonyl; and Zis
carbonyl, C(OO, C(ONR or S(O, wherein nis 0, 1 or 2; R6, R, R3, R9,
R10 and R' are each independently selected fromthe group consisting of
hydrogen or (C1-C6)al kyl optionally substituted by deuterium hydroxy,

am no, trifluoronethyl, (Cl-C6)acyloxy, (Cl-C6)acylam no, ' :

(C1- C6) al kyl ami no, ((Cl1 15 C6)al kyl ) 2am-84, cyano, cyano(C -(C6)al kyl ,
trifluoronethyl (Cl-C6)al kyl, nitro, nitro(Cl- C6)al kyl or (Cl-C6)acylam no;
R 2 is carboxy, cyano, am no, oxo, deuterium hydroxy, trifluoronethyl,
(C1- C5)alkyl, trifluoromethyl (Cl-C6)alkyl, (Cl-C6)al koxy, hal o,

(C1- C6) acyl , Chédeycloglkyewterkiarthaalkyl, GRbxyGor) @iclkoglikyiraupsnare optibriily Sdbstined Kyl

Syt - ( o Bl M e drotBs RORBONCAThARE iyt CArbok et {e.-Coiayiti,
(Cl- IcE) ial kﬁx@me)ﬂsylahml ,((Qms)ﬂﬁyl&imimmlc%&)ﬁ@mdffrl ,(Cﬂ%mﬁtﬁwaﬁﬂkﬁl-
T uor oot IOF pRae e, (ESLBE O i e e S dehdonty (5
(Cl- C?)C:ilcyl afhaeyeloaikgs) é(ﬂs@b)cyvéf@fk@g)lamﬁ;ﬁ&ﬁi@llami%)le(ﬁyfl-@e{)élﬁf!)zamrg,( (Ca-2 c
am no - no = s - : ¥,

o6) acyl . | (c??‘&’fgﬁﬁ?r ) 2%’4“%%‘%% )ac@?&ﬁfé’#@@w c@@a&%ﬁm‘“’ &
R15R16N- CO- ( Clpyardpulfimy,| (C-G)AK sDihYl, FISCEIaRidHonL SOHCHENHC-Co)alkoxy-

risRL6NS( O P CHCTRARERIRE D R telps] Jrtamigen oGt e o 1

Ln ijs 0; 1 orCalayldwiRarsinatie Iﬂ'efermrgladmd?ocycIMWIﬁﬁddrﬁrw ggﬁipelcéredoﬁtfoﬁﬁﬂyd f
rogen or T : e t sel ected from
t%e g?oup co%ls%]sg@?%\jgﬁ%ﬁ'e -ﬁ%’%d@?’ @@%ﬁ%&‘ﬁ?ﬂﬁgﬂ}éﬁgﬂ @%y‘@@ OX¥itro,
far foy, 1% CtZCOFﬁ"ét K@m),alwlecol-ma(gql@nm kt(Ci-CE)IBikaEUgHr(nge)alkyL (|C1~ kvl
rifluorone . - al koxy, -57- cycl oal ky
wherein the ggé%?&%k@@ﬁ%@?}ﬁ%&?%’%‘%&&%%(Caf%%%i%m&@@m't ued
% | 022) Lo, ! Ihbm_zylgm?ﬂmngmeca)aﬂois_n omcheé)alkog»gdmrgml(cgeen@mm ETg-Og)aryl;
- al ky . - m no - a am no,
(C5- Co) et orSAS1 | (300G Ay ! Gl AROSESATDEN oal (GrCHRYICr
EEZS s-C ?og ar y: ¢e)dko>ﬁlﬁamun§d§iainarle eqch_Cis)antyllamg{l&gts I wf€$§)g@%%’ %S' l%l,-, |
-Clo)gyc X 5 ' 0 Cl- m no,
" Clo)aryl z%% n§3£1{§%‘mr&8§(§??<ﬁﬁ%ﬁn E(E‘%M&%F‘m#ﬂ ,'k%oz'y‘&’fyal(f?m&@lﬂho#hyl ,
(Cs- carboxy, carboxy(Cs-Celalkyl, (C-Celalkoxycarbonyl, {C.-Cg)alkoxycarbonyl(C4-
Celakyl,  (Ci-Cg)alkoxy-CO-NH-, (C4-Cs)alkyl-CO-NH-, cyano, (Cs-
Co)heterocycloalkyl, _amino-CO-NH-, (C+-Cg)alkylamino-CO-NH-, ((Cy-
_ Ce)alkyl);amino-CO-NH-, (Cg-Cyo)arylamino-CO-NH-, (Cs-Co)heteroarylamino-CO-
26 NH-,  (Cy-GCelalkylamino-CO-NR-(C-Ce)alkyl,  ((C1-Ce)alkyl)amino-CO-NH-(C;-
Ce)alkyl, (Cs-Cro)arylamino-CO-NH-(C4-Cs)alkyl, (Cs-Co)heteroarylamino-CO-NH-(C;-

Ce)alkyl, (C+-Cs)alkylsulfonyl, (C4-Cs)alkyisulfonylamino, (Cys-
Celalkylsulfonylamino(C+-Cglalkyl, (Ce-Cio)arylsulfonyl, (Cs-C1o)aryisutfonylamino,
(Cs-Cro)aryisulfonylamino(C,-Cg)alkyl, (C4-Ce)alkylsulfonylamino, (Cy-

30  Cglalkylsulfonylamino(C;-Ce)alkyl, {Cs-Co)heteroaryl or (C,-Co)heterocycioalkyl;
effective in treating such a condition.
5. A method of treafing 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



Clo)aryl sul finyl, (Cl-C6)alkylsulfonyl, (Cs-Clo)arylsulfonyl, (Cl-Cs)acyl,
(C1-Cs)al koxy- CO-NH, (Cl-Co6)al kyam no-CO, (C5-Cg)heteroaryl,

(C2- C9) het erocycl oal kyl or (C6- Clo)aryl wherein the heteroaryl,

het er ocycl oal kyl and aryl groups are optionally substituted by one to
three halo, (C -Cs)alkyl, (C -Cs)al kyl-CONH, (C-Cs)al koxy 15 CO NH,
(C1-Co)al kyl -CO-NH (G -Cs) al kyl, (Ci1-Cs)al koxy-CO NH (Cl1-C6)al kyl, (C, -
C6) al koxy- CO- NH ( C, - C6) al koxy, - car boxy.gscar boxy(C, - C6) al kyl ,

car baxy( Cl- C) al koxy, benzyl oxycarbonyl ( Cl- C6) al koxy,

(C1- Co6) al koxycar bonyl (G - C6) al koxy, (Cs-Clo)aryl, am no,

am no(C, -Cs)al kyl, (Cl-Cs)al koxycarbonyl am no, (C6-Clo)aryl (G -

C6) al koxycar bonyl am no, (Cl-C6)al kyl am no, ((Cl-Cs)al kyl)2am no, A 20
C6) al kyl am no( C1-Cs) al kyl, ((CLl-Cs)al ky}) 2am no(C, -Cs) al kyl, hydroxy,
(C1- C6) al koxy, carboxy, carbox | kyl, (Cl-C5)al koxycar bonyl,
(C1- Cs) al koxycar bonyl (C, - Cs) al , Bkoxyt CO NH-,

(C1-C6)al kyl -CO NH, cyano, (C5-! (32)lheterocycloal kyl, am no-CO NH-,
(Cl- Cs) al kyl ani no-CO-NH, ((Gi - al ky¥) 2ani no- CO- NH- |

(C5-Clo) &yl am no-CO- NH; (C5-C9) hetero‘éryl am no- CO 25 NH-,

(C -C5)al kyl agd ng- r I | ) 2am no- CO-NH (G -
Cs) al kyl , (é%aar ?P%‘&%ﬁ’ﬁg’%ﬁﬁﬁ%aﬁ(é@%?@?’é}%@ (:;

9) het er oar yl ani ndR'¢oagFeupaH thedgrmuky| | ( C1- C6) al kyl sul f onyl ,

(C1- C6) al kyl sul fonyl am no, (Cl1- C6)al kyl sul fofasl am no(C, - Cs) al kyl,
(C6-Clo) aryl sul fonyl, (Cs-C, o)arylsul fonyl ani'nto,
(Cs-C,0)aryl sul fonyl am no(C, - Cs) al @tl . ( %gal kyl sul fonyl am no, (Cl1 30
C6) al kyl sul f onyl am no({ - C6) al kyl , ‘@sﬁ@ q yoaryl or

(C2-(:9)heterocycloal kyl; effective i treating such a condition. 6. A

met hod of treating or preventing chronjlg,small-intestine transplant
rejection in a manmmal , including a hunan, conprising adm nistering to said
manmael  an agfusih yod 01 oopound of the formula -58- RLR2 NR3 1 NHS5 or

]E gsmﬂ) lh:r&a ceuti C-Eﬂ"j % 895&BS q‘?o'n? : tﬁgléroﬁﬁ]eéoﬂgﬁgt'ind‘/‘b‘?rlﬁ}dpogeﬁ,l (b%—C?)a@(W‘{&-Of the
Cs)alkylsulfonyl, (C>-Cs)alkenyl, (Cz-Ce)alkynyl wherein the alkyl, alkenyl and alkynyl
groups are optionally substituted by deuterium, hydroxy, amino, trifluoromethyl, (Cq-
Cy)alkoxy, (C.-Ce)acyloxy, (Ci-Ce)alkylamino, ((C+-Ce)alkyi);amino, cyano, nitro, (C»-
Co)alkenyl, (Co-Cs)alkynyi or (C4-Cs)acylamino; or R* is (Cs-Cro)cycloalkyl wherein the

15 cycloalkyl group is optionally substituted by deuterium, hydroxy, amino,
trifluoromethyl,  (C-Ce)acyloxy, (Ci-Ceacylamino,  (C-Ce)alkylamino, ((Cy-
Ce)alkyl);amino, cyano, cyano(Ci-Ce)alkyl, trifluoromethyl(Cs-Ce)alkyl, nitro, nitro(Cr
Cs)alkyl or (C4-Cs)acylamino;

R® is (Co-Co)heterocycloalkyl wherein the heterocycloalkyl groups must be

20  substituted by one to five carboxy, cyano, amino, deuterium, hydroxy, (C4-Cp)atkyl,
(01-Ca)alkoxy, halo, (C1~Ce)acyl; (C+-Co)alkylamino, amino(C4-Cg)alkyl, (C1-Ce)alkoxy-
CO-NH, (C+-Cg)alkylamino-CO-, (Cx-Cs)alkenyl, (Co-Ce) alkynyl, (C:-Ce)alkylamino,
amino(C4-Ce)alkyl, hydroxy(C-Cs)alkyl, (C+-Ce)alkoxy(C1-Ce)alkyl, (Ci-Cs)acyloxy(Cs-
Ce)alkyl, nitro, cyano(C;-Cglalkyl, haio(Cq-Cg)alkyI, nitro(C-Ce)alkyl, trifluoromethyl,

25  trifluoromethyl(C+-Ce)alkyl, (Cs-Ce)acylamino, (C4-Ce)acylamino(C,-Celalkyl, (Ct-
Ce)alkoxy(Cy-Cs)acylamino, amino(C4-Cgacyl, amino(C4-Cs)acyl(C1-Celalkyl, (C-
Co)alkylamino(Ci-Cs)acyl, ((C+-Cs)alkyl),amino(Cr-Co)acyl, R¥R™N-CO-O-, RPR'N-
CO-(C-Colalkyl, (Ci-Ce)alkyl-S(O)m, R'R™NS(O)ms R'R™NS(O)n (Ci-Colalkyl,
R¥S(0)n RN, R™®S(0)nR"™N(C1-Ca)alkyl wherein m is 0, 1 or 2 and R and R™ are

30 each independently selected from hydrogen or (C-Ce)alkyl; or a group o_f th_e'folfmula



4 RAN, -(CH2)y whereiny is 0, 1 or 2; 10 R4 is selected fromthe group
consi sting of hydrogen, (Cl-C6)alkyl, (Cl- C6)al kyl sul fonyl,
(C2-C6) al kenyl, (C2-C6)al kynyl wherein the al kyl, al kenyl and al kynyl
groups are optionally substituted by deuterium hydroxy, amn no,
trifluoronethyl, (Cl- 4)al koxy, (Cil- Cﬁ)acyloxy, (C1- Co6) al kyl am no,

((C1- C6)a|ky|)2an1no cyano, nitro, (CZ- (:6)alkenyl, (C2-C6)alkynyl or
(C1l-C6)acylam no; or R4 is (C3- ClG)cycF%%lkyl wherein the 15 cycl oal ky
group is optiagnally substituted by deuterium hydroxy, am no,
trifluoronethyl, r (Cl-C6)acyl oxy, (Cl-C6)acylam no, (Cl-GC6)alkylam no,
((C1- Co)al kyl)2am no, cyano, cyano(Cl-C6)al kyl,

trifluoromethyl (Cl-C6)alkyl, nitro, nitro(Cl- CB)aIk R (C1- C6) acyl ami no;*
R5 is (C2- C9)heterocyc|oa|ky| wherein the heterocycl a kyl grou % must be
20 SUbStItUtEdjéé one to f KK) arboxy, gmahg% am no, er|u ydroxy,

(C, -Co6)al kyl, 166)a CG)ac mno
am no( Cr C6) al kyl , (QﬁfR )aI koxy (Cl-(,6)a °ky| am no-
(C2- Co) al kenyl , (CZ C6). al kynyl, )aI kyl am no, am no(Cl- CG) al kyl ,
hydr oxy( C1- C6) al kyl , (C1- C6) al kox C6) al kyl, (Cl-C6)acyl oxy(Cl-

C5)al kyl, nitro, cyano(Cl Co) al kyI hal o( Cl1- 06) al kyl, nitro(Cl-Co6)al kyl,
trifluoronmethyl, 25 trifluoromnet hyI (C1-Co6)al kyl, (C1-C6)acyl am no,

(Cl- C6) agyl am no(C1- C6) al kyl, (Cl- ©C6) al koxy(Cl- C6)acyl anino, M

am no( C1- C6) acyl am no Cl C%sa (Cce)al kyl, (C1-

C6) al kyl am no( Cl ( 1 sal kyl ) 2ami no( Cl- C6) acyl, RLSR16N-CO O,

RL5Rt 6N-  CO- ( CL- QSA@I ka’ﬂld bf¥ &Rhahdepen@érlly oRE5RINS(O)m  R75RL6NS(O) m
(CrGCs)al kyl, RlSS( N, R15S(O) nR16N(Cr C6) al kyl wherein mis 0, 1 or 2

and R15 and R16 ﬁl‘seO'Sb ear | ndependent|y sel ected from hydrogen or
(Cl1- C6) ai kyl ; orxas mg(%;émh@felﬁﬁﬁsdqrcﬁﬁﬂ ; dxygen, carbeny!or—G&E\Rd:yan(J)Q n, ~\

(CReRlO) N /Rlz Y:s S(O), w%erenms& 1or)£30r caRgonyl and

Zis carbonyl, C(0)O-, C(O)NR- or S{0O), whereinnis 0, 1 or 2;

R®, R, R®, R%, R"® and R"" are each independently sefected from the group
consisting of hydrogen or (C+-Cs)alkyl opticnally substituted by deuterium, hydroxy,
amino, frifluoromethyl, (Ci-Ce)acyloxy, (Ci-Ce)acylamino, (Cq-Ce)alkylamino, {(C-

- 15  Cgalkyl),amino, cyano, cyano(Ci-Ce)alkyl, trifluoromethyl{C4-Ce)alkyl, nitro, nitro{Cq~
Ce)alkyl or (C4-Cs)acylamino,

R' is carboxy, cyano, amino, oxo, deuferium, hydroxy, trifluoromethyl, (C+-
Celalkyl, triflucromethyi(C-Ce)alkyl, (Cs-Cs)alkoxy, halo, {C-Colacyl, (Cy-
Ce)alkylamino, ({C-Ce)alkyl); amino, amino(C;-Ce)alkyl, (C4-Ce)alkoxy-CO-NH, (C;-

20 Cgalkylamino-CO-, (Cx-Cg)alkenyl, (C2-Ce) alikynyl, (Ci-Cg)alkylamino, hydroxy(Cq-

Celalityl, (Cy-Ce)atkoxy(Cr-Celalkyl, (Ci-Cs)acyloxy(Cr-Ce)alkyl, nifro, cyano(Cq-

Coalkyl, halo(C-Cslalkyi, nitro(C-Ce)atkyl, trifluoromethyl, trifluoromethyl{C+-

Colalkyl,  (Ci-Cs)acylamino,  (Ci-Cglacylamino(Cq-Celalkyl,  (C+-Ce)alkoxy(Cy-

Ce)acylamino, amino(C-Ce)acyl, amino(Cy-Cs)acyl(C4-Cs)alkyl, (C4-Ce)alkylamino(Cy-

25  Ceacyl, ((Ci-Colalkyl);amino(C;-Coacyl, RPR'N-CO-0-, R¥R"™N-CO-(C-Co)alkyl,

RC(O)NH, R™OC(O)NH, R™NHC(O)NH, (Cy-Co)alkyl-S(O)n, (Ci-Co)alkyl-S(O)m-

(Cr-Colalkyl, RPRNS(O)n RPRNS(O)n (Ci-Coalkyl, R“S(O)n RN,

R%S(0)uR'®N(Cs-Co)alkyl wherein m is 0, 1 or 2 and R" and R" are each
independently selected from hydragen or (C-Cs)alkyi;

30 . R? and R® are each independently selected from the group consisting of

_hydrogen, deuterium, amino, halo, hydoxy, nitro, carboxy, (Cx-Cg)alkenyl, (Co-

Colalkynyl, trifiuoromethyl, trifluoromethoxy, (Ci-Cefalkyl, (Cr-Ce)alkoxy, * (Cs~



wherein ais 0, 1, 2, 3 or 4, b, c, e, f and g are each independently 0 dr
1, dis 0, 1, 2, or 32 Xis S(O, wherein nis 0, 1 or 2; oxygen, carbonyl
or -C(=N-cyano)-; 10 Yis S(O6 wherein nis 0, 1 or 2; or carbonyl; and Z
is carbonyl, C(OO, C(ONR or S(O, whereinnis 0, 1 or 2; R, R, Re,
R9, R10 and Rl11 are each ‘i ndependently selected fromthe group consisting
of hydrogen or (Cl-C6)al kyl optionally substituted by deuterium hydroxy,
am no, trifluoronethyl, (Cl-C6)acyloxy,-5¢Cl-C6)acylam no,

(C1- C6) al kyl ami no, ((Cl 15 C6)al kyl ) 2ami no, cyano; cyano(Cl-C6)al kyl ,
trifluoromethyl (Cl-C6)alkyl, nitro, nitro(Cl- (::6)alkyl or

(Cl-C6) acyl am no; R12 is carboxy, cyano, amno, oxo, deuterium hydroxy,

':1 r : fl uoz: aretdiyey cléémylc\l\ﬁﬁl)em gl alkyt, rallo‘okjuorqrmidﬂwl Ql@ﬂpﬁl)eedlpltlphaﬂy(sll_bsﬂﬁl)eél koxy,
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E 2: |1 f Icg? ; grretctyx)lggcﬂaalk;@)(eg Ka(d)cyc(oﬁikﬂ%g @cvcaaikwammo ((CrCs)alkY')zamino (Ce-

ami no( C11 %6?(?@ Dﬁa'gﬁ?'no(gy%"gy%] (Cl?%?xﬁ%{gho @%Wiﬁw no( &5

%)5%;%:“_ CE'}( ?LCl @ilﬂﬁyl N(CD; yalkiyISkifdry), 6(C>¢4C10)WO W C(OﬂH%)acyl (C4-Ce)alkoxy-

(Cl- 06) al kylC é)a&mnfé@s?& ﬁﬁt‘%f %%Nr (F'E'ﬁ‘m %%‘é‘g’m mrﬁ;
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groupg sel ectggﬂ?romﬂﬁg (Uﬂ,scgélﬁc(})@'p (@ar )S)KOM . )g{réé)é Hahfe,-

(C. - CB) al kyl3HiNfo, (Q@"O%‘e)@fﬂ )2an(1%n5p a("é:ve%k %&B%ryl 0)aryCy

- (CZ-C9) het er@&éﬂé&@bmbnwarﬁﬁa ©) o Coakdaira ( CB{Ci-O9alkyl).amino, R2 dfid R3
c.- ?;2;3 2@;?@5’5 ﬁggﬁ%%@,-ﬁglg?k% é;&iﬁ?lwbk ipalCEJaIR). 8%, R enaikoxy,
carboxy, carboxy(C-Cealkyl, {Ci-Ce)alkoxycarbonyl, (C1-Cs)alkoxycarbonyl{Cs-
Ce)alkyl, (C4-Co)alkoxy-CO-NH-, - (C4-Cgalkyl-CO-NH-, cyano, (Cs-
Co)heterocycloalkyl, amino-CO-NH-, (C4-Cs)alkylamino-CO-NH-, {(Cy-
Cs)alkyl);amino-CO-NH-, (CE-C@)aryiamino—CO-NH—, (CsCo)heteroarylamino-CO-
25 NH-, (CiCo)alkylamino-CO-NH-{Cy-Celalkyl,  {(C-Co)alkyl);amino-CO-NH-(Cs-
Co)alkyl, (Ce-Cro)arylamino-CO-NH-(C1-Ce)alkyl, {Cs-Co)heteroarytamino-CO-NH-(Cy-

Cs)alkyl, (C,-Ce)alkylsulfonyl, (C4-Cs)alkylsulfonylamino, {Cq-
Co)alkylsulfonylamino(C-Cgalkyl, - (Cs-Cio)arylsulfonyl, (Ce-Cio)arylsulfonylamino,
(Ce-Cio)arylsulfonytamino(C,-Ce)alkyl, (C4-Cs)alkylsulfonylamino, {Cs-

30 Cglalkylsulfonylamino(C-Cs)alkyl, (Cs-Co)heteroaryl or (Cz-Cg)heterocycloalkyi
effective in treating such a condition.
6. A method of treating or preventing chronic small-intestine transplant
rejection in a marmmal, including a human, comprising administering to said mammal

an amount of a compound of the formula



lo C o)arylam no, (C -C6)al kylthio, (C5-C o)arylthio, (C, -C6)alkylsulfinyl,
(C6-' C,o)arylsulfinyl, (C, -0C6)alkylsulfonyl, (C6-C, o)arylsulfonyl,
(C, -C6)acyl, (C, -Co6)al koxy- CONH, (C, -C6)al kyam no-CO,
(C5-C9) het eroaryl, (C2-C9)heterocycloal kyl or (C6- C,o0)aryl wherein the
het eroaryl, heterocycl oal kyl and aryl groups are optionally i substituted
by one to three halo, (C -C6)al kyl, (C -C6)alkyl-CONH, (C -C6)al koxy- 15
CO NH, (C -Co6)al kyl -CO NH(C, -Co) al kyl-s8- C, - C6) al koxy- CO- NH ( C, - C6) al kyl,
(C, - ©C6)al koxy-CO NH(C, - C6) al koxy, carboxy, carboxy(Cl-C6)al kyl,
carboxy(C, - (:6)al koxy, benzyl oxycarbonyl (C, - C6) al koxy,
(C, - Co6) al koxycar bonyl (C, - C6) al koxy, (C6-C, o)aryl, am no,
am no(C, -C6)al kyl, (C, -0C6)al koxycp{r‘bogﬁﬁam no, (C6-C,o)aryl (C, -
C6) al koxycar bonyl am no, (Cl-C6)al Ryl amiino, ((C, -C6)al kyl)2am no, (C, 20
C6) al kyl am no( C1- C6) al kyl, ((C,,; | ksl ) 2am no(C, - C5) al kyl, hydr oxy,
(C, -Co)al koxy, carboxy, carbo 3 (Cl-C6)al koxycarbonyl ,

(C, -Co6) al koxycar bonyl (C, - C6) al C6) al koxy- CO- NH-,

(C, -Co)al kyl -CO-NH, cyano, (Co- )heEFr ocycl oal kyl , am no- CO NH,
(C, -C6)askyl am no-CO- NH, ((C - ©6)al kyl)2am no- CO- NH-,
(C6-C, 0)ar %ﬂﬁb@:ﬁaﬁ%dé!hho é%@%ﬁr&&m%m&ra‘mw@nw 25 NH-,
(C, -C5)al kyl am ngz; CO- CG)aIkyI ((C,-C6)al kyl)2am no- CO NH ( C, -
CB) al kyl, (06-C B)i &rcwfaﬁf'? pbthedomelz C - 05) al ky!
(C5-C9) heteroaryl am no-CO- NH (C, - ©6)al kyl, Ef C6) al kyl sul fonyl,
(C, -Co6)al kyl sul fonyl am no, (C - C6) aI kyl sul yl am no( C, -'C6) aI kyI
(CG6-C, 9)aryl sul fonyl, (C6- CQ)aryI | f on J@
(C6-C, 9)aryl sul fonyl am no(C, - C6) al k (’y aI kyl sul fonyl am no, (C, 30
C6) al kyl sul fonyl am no(C, - C6) al kyl, rC9) het er oaryl or _
(CZ- C9) het erocycl oal kyl ; effecti ve iolyreating such a condition. 7. A
nmet hod of treating or preventing chronic uterus transplant rejection in a
mamal , i ncthieilgyiamdlmﬁ conpri si ng adninistering to said manmal an

anount % a corrpﬁu SQ{ec%glaefrEﬁr mél For%\]/a?% %fﬁyd}bgéd\' MVCES)EMW %C' he

phar maceutical |y acee e salt t

formul a .Ca)alkylsulfonyl (C-Ce)alkenyl, (Cz-Ce)alkynyl wherein the alkyi alkeny! an alkynyi
" groups are optionally substituted by deuterium, hydroxy, amino, trifluoromethyl, (Cs~
C.)alkoxy, (C+-Ce)acyloxy, (C4-Ce)alkylamino, {(C+-Cs)alkyl)zamino, cyano, nitro, (Cz-
Ce)alkenyl, (C2-Ce)alkyny! or (C4-Ce)acylamino; or R* is (Cs-Cio)cycloalkyl wherein the
15 cycloalkyl group is optionally substituted by deuterium,  hydroxy, amino,
trifluoromethyl,,  (C,-Ce)acyloxy, (Cs-Celacylamino,  (Cr-Cgalkylamino, ((Cs-
Cs)alkyl),amino, cyano, cyaho(&-ce)a!kyl, trifluoromethyl(C4-Ce)alkyl, nitro, nitro{C,-

Ca)alkyl or (C4-Ceg)acylamino;
°is (Cg-Cg)heterocycloalkyI wherein the heterocycloalkyl groups must be
20 substituted by one to five carboxy, cyano, amino, deuterium, hydroxy, (C4-Ce)alkyl,
{C+-Ce)alkoxy, halo, {Ci-Ce)acyl, (C1-Ce)alkylamino, amino{C+-Cs)alkyl, (C+-Ce)alkoxy-
CO-NH, (Cs-Ce)alkylamino-CO-, (Co-Cgalkenyl, (C-Ce) alkynyl, (C4-Ce)alkylamino,
amino(C.-Cealkyl, hydroxy(C1-Ce)alkyl, (Cs-Ce)alkoxy(Cs-Cealkkyl, (Cr-Cs)acyloxy(Cq-
Cs)alkyl, nitro, cyano(C-Cglalkyl, halo(C-Ge)alkyl, nitro(C4-Ce)atkyl, friffuoromethyt,
25 trifluoromethyl(C-Celalkyl, (Ci-Ceacylamino, (Ci-Ce)acylamino(C-Celalkyl, (Cy-
- Cs)alkoxy(C-Ce)acylamino, amino(Cy-Cglacyl, amino(Cs-Cs)acyl(Ci-Celalkyl, (Cs-
Ce)alkylamino(C-Ca)acyl, ((C+-Co)alkyl);amino(Ci-Co)acyl, R®R'*N-CO-0-, R*R"N-
CO-(C4-Celaikyl, (Ci-Co)atkyl-S(O)n, R®R'*NS(O)n, RRNS(O)n (Ci-Co)alkyl,
R™S(0)r R™N, R™S(0),R"°N(C1-Ce)alkyl wherein m is 0, 1 or 2 and R™ and R™ are
30 each independently §el9cted from hydrogen or (C+~Ce)alkyl; or a group of the formula




5 R/ ,, N(CH2)y whereinyis O, 1 or 2; 10 R4 is selected fromthe
group consisting of hydrogen, (Cl-C6)alkyl, (Cl- C6)al kyl sul fonyl,

(CzZ- C6) al kenyl, (C2-C6)al kynyl wherein the al kyl, al kenyl and al kynyl
groups are optionally substituted by deuterium hydroxy, am no,
trifluoronethyl, (Cl- C4)al koxy, (CrC6)acyloxy, (Cl-C6)alkylam no,
((CL1l-Ce)al kyl)2am no, cyano, nitro, (C2- C6)al kenyl, (C2-C6)al kynyl or
(C -CB8)acylanmno; or R4 is (C3-C, 6)cyctd®al kyl wherein the 15 cycl oal kyl
group is optionally substituted by deuterium hydroxy, am no,
trifluoronethyl, (Cl-C6)acyl oxy, (Cl-Ce)acylam no, (Cl-C6)alkylamno, ((Cl-
Co6) al kyl ) 2am no, cyano, cyano(Cl-C6)al kyl, trifluoronethyl (Cl-C6)al kyl,
nitro, nitro(Cl- C6)al kyl or (Cl-C6)acylam no; R6 is/R!
(C2-C9) het erocycl oal kyl wherein the heterocycl oal kyl{ droups nust, be 20

substituted by qne to five &8 boxy, cy 9 I no, de I um r oxy,
(CL.08) al kyl . SECL- C8) abioxy. ot "j@f&')’*f& & zéléam’ no.
am no( Cl- C6) al ky ,(CBWJ)QCG) al koxy- NH, (Cl-Ce)at kyl am no- :
(C2-Co6) al kenyl , (C2-C6) al kynyl, -4C6) al kyl am no, am no(Cl-C6) al kyl
hydr oxy( Cl1- C6) al kyi, (C1-C6)al kox C6) al kyl, (Cl-C6)acyl oxy(Cl-

~oB)al kyl, nitro, cyano(Cl-C8)al kyl, hal o(Cl-C8)al kyl, nitro(Cl-C6)al kyl ,
trifluoronmethyl, 25 trifluoromethyl (Cl-C6)al kyl, (C, -Ce)acylam no, )
(Cl- C6) agyl am no( Cl-C6)al kyl, (Cl- C6)al koxy(Cl-C6)acyl ami no, !
?E)- Qf’ﬁﬁaﬂif@f@%%ﬁ% glt%%?% zca:|1k§/:|6 3 g!aﬁw'ylnb( ngl 06) acyl . RISR76N-CO- O,
Rt SR76N- . CO- ( CL-18) &lflenti g e{r@baéﬁf)rﬂbgéﬂdeﬁ(l BF 1;RISR16NS(O)m R15R16NS(O) m
(CrCe)al kyl, RlS,EéOLr%R% N R15S( O nR16N(C, - C6) al kyl wherein mis 0, 1 or
2 and R15 and R f ®'@ach i ndependent|y sel ected from hydrogen or
(C1- C6) alt kyl ; orx s HOYUheRéintrie Of P6RRY dkygen, carbonylor—C(=N-cy@&b)R / N
R QARlO)iO N R l?(li% S(&%R\%g%ih nl\{go,( % )092; of carb%nyl; and

~Zis carbonyl, C{O)C-, C(O)NR- or S{0O), whereinnis 0, 1 or 2;

R%, R’, R%, R®,'R" and R are each independently selected from the group
consisting of hydrogen or (C+-Cg)alky! optionally substituted by deuterium, hydroxy,
amino, frifluoromethyt, (C;-Cglacyloxy, (C-Cs)acylamino, (Cq-Cg)alkylamino, ((Cq-

15 Gglalkyl)zamino, cyano, cyano(C-Cs)alkyl, trifluoromethyl{(C4-Cs)alkyl, nitro, nitro(C,-
' Ce)alkyl or (C4-Ce)acylamino;

R' is carboxy, cyano, amino, oxo, deuterium, hydroxy, trifluoromethyl, (Cy-
Celalkyl,  trifluoromethyl(C,-Cslalkyl, (Ci-Gglalkoxy, halo, (C-Cglacyl, (Cs-
Cg)alkylamino, {(C4-Cg)alkyl), amino, amino(C-Cg)alkyl, {C4-Cg)atkoxy-CO-NH, (C4-

20  Cglalkylamino-CO-, (C,-Cglalkenyl, (C-Cs) alkynyl, (C-Ce)alkylamino, hydroxy(C,-
Ceo)alkyl, (C-Cglalkoxy(C+-Celalkyl, (Ci-Celacyloxy(Cy-Celalkyi, nitro, cyano(C;-
Ce)alkyl, halo(Cy~Ce)alkyl, nitro(Ci-Cg)alkyl, trifluoromethyl, trifluoromethyl(C,-
Co)alkyl, (Cy-Celacylamino,  (Cy-Cslacylamino(C,-Cglalkyl, (Cs-Celalkoxy(C,-
Cs)acylamino, amino(C,-Cg)acyl, amino(C4-Ce)acyl(C-Cs)alkyl, (C4-Cg)alkylamino(C;-

25  Cglacyl, ((Ci-Ce)alkyl)amino(Ci-Cs)acyl, RR"™N-CO-0-, RR"N-CO-(C(-Cq)alkyi,
R¥C(O)NH, R™POC(ONH, R®NHC(OINH, (Ci-Co)alkyl-S(O)m, (C1-Co)alkyl-S(O)n-
(C-Co)alkyl, RYR™NS(0)n, RPR™NS(0)n (Ci-Colalkyl, R™S(0)r R™N,
R*S(0)aR"°N(Ci-Co)alky! wherein m is 0, 1 or 2 and R™ and R™ are each
independently selected from hydrogen or (C4+-Cglalkyl;

30 R? and R® are each independently selected from the group consisting of
hydrogen, deuterium, amino, halo, hydoxy, nitro, carboxy, (gg-pq)ailgenyl, (C

T " Cealkynyl, trifluoromethyl, triﬂuororriethoxy, ((.'51-(".:6-)a-|k-yl, (C1-Cg)atkoxy, (Cs~



Il 5. whereinais 0, 1, 2, 3 or 4, b, c, e, f and g are each

I ndependently O or 1; dis O, 1, 2, or 3; Xis S(O, whereinnis 0, 1 or
2; oxygen, carbonyl or -C(=N-cyano)-; 10 Y is S(O, wherein nis 0, 1 or
2; or carbonyl; and Z is carbonyl, C(OO, C(ONR or S(O" whereinn is 0,
1 or 2, R6, R7, Re, RO; RO and R' are each independently selected fromthe
group consisting of hydrogen or (Cl-C6)al kyl optionally substituted by
deuterium hydroxy, amno, trifluoro hyl, (Cl-C6)acyl oxy,

(C1-Ce)acyl am no, (Cl-C6)al kylam no, ((Cl 15 C6)al kyl ) 2am no, cyano,

cyano( C1- C6) al kyl , trl fI uor omret hyI (C1-C6)al kyl, nitro, nitro(Cl- C6)al kyl

or (Cl-C6)acyl am no; car boxy, cyano, am no, 0xo, deu}erl u ydr oxy,

trifl uor%néiw??yc{oﬁﬂWlWth@)rhﬁhﬁﬂ{kYLtar“?W GBPWWQ(OGES optiopplly ubsttiea| koxy .
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25) oy |C1 X agwgnwyusfgham agt e debimh ok a"’}:'ylky&f-‘-@ﬁ)gf%@ 2
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hydr ogen or en ently sel ected from

‘the grofp &bkt ( d@’ky'f@‘aﬂ'@‘é@n"cdé‘&ﬂer (GrrCe)alkPoCOMIEC-feakyly (Crit r o,
.carboxy, ( @Gyfh C-J(e i a!k&@% @érﬁb@b{ Earbbfqlr(bl —%aﬁ@?%ﬁbbbxy(cq-ce)alkox%?)

trifluoronet ox

Clo) cycl oalbﬁplylw&arépwi &eaalktw, @1&&%@%@9@%@1@)&@%p@sﬁe)aryl
optional Iy saiRst i U ldiGfo(C,-CaJalkyl, . (Ci-Colalkoxycarbonylamino,  (Ca-Cro)arylCr-
: Cs)alkoxycarbonylamino, (C+-Cs)atkylamino, ((C4-Cg)alkyl);amino, (Cs-

20 Cealkkylamino(C4-Ce)alkyl, {(C+-Cs)alkyl);amino{Cs-Cg)alkyl, hydroxy, (Ci-Ce)alkoxy,
cérboxy, carboxy{CCe)alkyl, ' (Ci-Cs)alkoxycarbonyl, (C,-Cg)alkoxycarbonyl(Cy-

Ce)alkyl, {C-Ce)alkoxy-CO-NH-, (C+-Cg)alkyl-CO-NH-, cyano, {Cs-
Csa)heterocycioalkyl, amino-CO-NH-, {C+-Ce)alkylamino-CO-NH-, {(Cy-
Ce)alkyl)samino-CO-NH-, - (Cs-Cio)arylamino-CO-NH-, (Cs-Cg)heteroarylamino-CO-
25 NH-  (Ci-Co)alkylamino-CO-NH-(C-Celalkyl,  ((C+-Cs)alkyl);amina-CO-NH-(Cy-
Ce)alkyl, (Ce-Cio)arylamino-CO-NH-(C4-Ce)alkyl, (Cs-Co)heteroarylamino-CO-NH-(C-

Ce)alkyl, (C1-Ce)alkylsulfonyt, (C4-Ce)alkylsuiforylamino, (C+
Ce)alkylsulfonylamino(C-Cs)alkyl, (Ce-Cio)arylsulfonyl, (Ce-Cio)aryisuifonylamino,
{Cs-Cyg)arylsulfonylamino(C,-Cg)alkyi, (C4-Cg)alkylsuifonylamino, (Cs-

30 Ce)alkylsuifonylamino(Cy-Cg)alkyl, (Cs-Ce)heteroaryl or (C,-Co)heterocycloalkyl;
effective in treating such a condition. . '
7. A method of treating or preventing chronic uterus fransplant rejection
in a mammal, including a human, comprising administeting to said mammal an
amount of a compound of the formula



by one to three groups selected from hal o, hydroxy, carboxy, am no
(Ci1-Co)al kylthio, (Cl-0C6)alkylam no, ((Cl-C6)alkyl)2am no,
(C5-C9) heteroaryl, (C2-C9)heterocycloal kyl, (C3-C9)cycloal kyl or
(C6-Clo)aryl; or R2 and R3 are each independently (C3- C, o0)cycloal kyl,
(C3-C,0)cycl oal koxy, (G -GCs)al kylam no, ((C, -0C6)al kyl)zam no, (C6 10
Clo)arylam no, (Cl-(:6)alkylthio, (C6-Clo)arylthio, (Cl-C6)alkylsulfinyl,
(C6- Clo)arylsulfinyl, (Cl-0C6)alkylsulfetis, (C6-Clo)arylsulfonyl,
(C1-C6)acyl, (Ci-Co6)al koxy- CO NH, (Cl-C6)al kyam no-CO,
(C5-C9) heteroaryl, (C2-C9)heterocycloal kyl or (C6- Clo)aryl wherein the
het eroaryl, heterocycl oal kyl and aryl groups are optionally substituted by
one to three hal o, (C1-C6)al kyl, (R1- CGhaI kyl - CO-NH, (Cl-C6)al koxy 15
CO NH, (C1-08)al kyl - CO- NH- ( C1- CG) | kyl 'yt (C1-C6) al koxy CO NH (C1-C6) al kyl ,
(C1- Co)al koxy- CO- NH ( Cl- C6) al k
‘car boxy( Cl- C6) al koxy, benzyl ox +6) al koxy,
(C1- C6) al koxycar bonyi (Cl- C6) al k lo)aryl, amno,
am no( Cl- C6) al kyl, (C1-Co6)al koxycaNbonyNam no, (C6-Clo)aryl(Cl-
C6) al koxyfbar bonyl am' no, (Cl-C6)al kyl am no ((C1-C6)al kyl)2am no, (Cl 20
(Cg)lalclégll ﬁ? rm(tﬁﬁplﬁﬁ)raickytlcall)(éc@ép@ﬁ)eaéa{mg%rélamhg(e(@a%&;ﬂl Ikil : hyd[),oxyl,
al koxy, c al ky - al koxycar bonyl ,

(C1- Co6) al koxycarhb n';g/%%ﬁu') %é%%ﬁé/"f‘é (C1- C6) al koxy- CO- NH,
(C1-Co6) al kyl -CO- NH cyano, (C5- C9)heterocycl oabkyl , am no- CO- NH,
(C1-Co6) al kyl am no-CO- NH, ((C1- CG)aIkyI)Za 0- CO- NH-,
(C6- Clo) aryl am no- CO-NH, (C5-C9) h roar (%no- CO 25 NH,
. (C1-Co) al kyI ani no- CO-NH ( Cr C6) al ky ¥ kyl ) 2am no- CO- NH- ( C1-
- C6) al kyl, "(C6-Clo) aryl am no- CONH—(Cl (i:6) al kyl ,
(C5-C9) heteroaryl am no- CO- NH (Cl- C6) allky! , (Cl Co6) al kyl sul f onyl ,

(C1- Co6) al kyl sul fonyl am no (C1- Co6)al kyl sul fonyl am no(C, - (a6) al kyl
( C6- Clo) ar yl"é'lﬂr?‘ﬁbfﬁ Clo) aryl sul fonyl am no,
(C6- Clo)sar vl sulfcmy;g I gﬁg)a n &1 30
Co6) al kyl sul f o am ngégcﬁ&égg@ﬁﬁ)tﬁé I@H)CSD (C(::gﬁﬁ gg%ﬁﬂégéﬁ &Ta@)agw Q
( Cz- C9) het el GEINIUPRY (C2-Gs f@@tﬂp \6%2 Pﬂaw'ésétv\rhe@l@ ﬂlﬁrﬁlbylc@ihmy! Bodh alkgnyl A

net hod of tfg@@lpsrt@‘e%rptréﬁaﬂiy%[lbéﬂﬂﬁe& 'B?%hferbﬂi 'ﬁﬁréro&y aé?ﬁi% thgi'r&hgﬁ‘lnngfr ?@hl noa

mammal , i ncl udin human, n‘grrsrn adm ni stering
amount  of &4 Qs)acv'ﬁéy.f rfralatikylesaino, R(Crs@s)allwl}aammmcyano nitro, (Ce-

Cealkenyl, (C2-Ce)alkynyl or (C4-Csacylamino; or R* is {C3-Cro)cycloalkyl wherein the

16 cycloalkyl group is optionally substituted by deuterium, hydroxy, amino,

trifluoromethyl,  (Cy-Cg)acyloxy,  (Ci-Cglacylamino,  (C-Cs)alkylamino, {(Cs-

Cs)alkyl),amino, cyano, cyano{C-Cg)alkyl, triffuoromethyl(C,-Cs)alkyl, nitro, nitro(C4-
Cs)alkyl or (C4-Cg)acylamino;

R’ is (Cx-Colheterocycloalkyl wherein the heterocycloalky! groups' must be

20 substituted by one to five carboxy, cyano, amino, deuterium, hydroxy, (C+-Co)alkyi,

(C+-Ce)alkoxy, halo, (Ci-Cg)acyl, (C+-Cealkylamino, amino(C;-Cs)alkyl, (C4-Celalkoxy-

CO-NH, (Ci-Ce)alkylamino-CO-, (Co-Cs)alkenyl, (CCs) alkynyl, (C4-Cg)alkylamino,

amino(C;-Ce)alkyl, hydroxy(C-Ce)alkyl, (C4-Cs)alkoxy(C1-Cs)alkyl, (C4-Co)acyloxy(C,-

Ce)alkyl, nitro, cyano{C4~Cs)alkyl, halo(C4-Ce)alkyl, nitro(C4-Cg)alkyl, trifluoromethyi,

25  trifluoromethy)(Cs-Cglalkyl, (C-Cs)acylamino, (C-Cglacylamino(Cy-Cealkyl, (Cs~

Ce)alkoxy(Cs-Ceacylamino, amino(C;-Cs)acyl, amino(C~Cs)acyl(Cs-Co)alkyl, (Ci-

Cs)alkylamino(C-Cs)acyl, ((Cs-Ce)alkyl):amino(C-Ce)acyl, R'°R"®N-CO-0-, R¥R™N-

CO-(Ci-Colalkyl, (Cy-Co)alkyh-S(O)mn, RR™NS(O)m, RR™NS(O)n (C1-Co)alkyl,

R™S(0)m R™N, R"S(0)nR"N(C1-Cs)alkyl wherein m is 0, 1 or 2 and R" and R are

.. 30 each i_nd_e_ngrld_fant!y selgg:te}i from hydrogen or (C4-Cg)alkyl; or a group of the formula

oxy, carboxy(Cl-C6)al kyl,




NN H 5 or the pharmaceutically acceptable salt thereof; wherein R is a
group of the formula RS R~, N, (CH2)y whereiny is 0, 1 or 2; 10 R4 is
selected fromthe group consisting of hydrogen, (Cl-C6)alkyl, (Cl-

C5) al kyl sul fonyl, (C2-C6)al kenyl, (C2-C6)al kynyl wherein the al kyl, alkenyl
and al kynyl groups are optionally substituted by deuterium hydroxy,

am no, trifluoronmethyl, (Cl- C4)al koxy, (C, -C6)acyloxy, (Cl-C6)alkylam no,
((C1-C6) al kyl)2am no, . cyano, nitro, (C2-g&6)al kenyl, (C2-C6)al kynyl or
(Cl-C6)acylam no; or R4 is (C3-Clo)cycl oal kyl wherein the 15 cycl oal kyl
group is optionally substituted by deuterium hydroxy, am no,
trifluoronethyl, (Cl-C6)acyloxy, (Cl-C6)acylam no, (Cl-C6)alkylam no, ((C1l-
Co6) al kyl ) 2am no, cyano, cyano(Cl-C6)al kyl, trlfluorone (C1- C6) al kyl

nitro, nitro(C - Co6)al kyl or (Cl-C6)acylam no; R5 |s
(C2-Cs) het erocycl oal kyl wher qip t he: hetergcyc,lnoal Ky igu s nust ,:pe 20
substituted by to five-car 0 bydr oxy,

(Cl-C5)al kyl, (C@ReRE koxy, hal N ce) acyl ’(Y101 ce | R@am no,

am no( Cl- C6) al kyl, (C1l-Co)al koxy- , (Cl1-C6)al kyl ani no- CO-,

(C2- Co) al kenyl , (C2 C6) al kynyl, ( ) al kyl am no, am no(Cl- C6) al kyl ,
hydr oxy( C1- C6) al kyl , (Cl1-C6) al koxy(Cl ©6) al kyl, (Cl-C6)acyl oxy(Cr

C6) al kyl, nitro, cyano(Cl Co6) al kyl , hal o( Cl1- CG) al kyl, nitro(CLl-C6)al kyl,
trifluoropgethyl, 25 trifl uororrethyl (C1-C6)al kyl, (Cl1-C6)acyl am ng
(C1-Co) ac%/TIeam' no( Cl- C6) al kyl, (Cl- C6)al koxy(Cl-C6)acyl am no,

- am no( Cl- C6) acyl , whereing(i€D; €63,8004;C, - C6) al kyl , (Cl-

C0) gl am oSl 29 Bk 4 KRS TRCL T aen | FISRION 0.0
(Cl-CB) al kyl, RIGB@MIn2REESN, R 6S( 0 nmRt 6N( Cl- C6) al kyl wherein mis 0, 1 or
2 and R and RO oA R AT Bl SRS Sk SRR O )
- 10 .. Yis 8(0), wherein nis 0, 1 or 2; or carbonyl; and
Z is carbonyl, C(0)O-, C(O)NR- or S(0), wherein n is 0, 1 or 2;

: R®, R, R%, R%, R" and R" are each indepenidently selected from the group
consisting of hydrogen or (Cy-Cg)alky! optionally substituted by deuterium, hydroxy,
amino, frifluoromethyl, (Cs-Cg)acyloxy, (Cs-Cs)acylamino, (C1-Ce)alkylamino, ((Cy-

15 Gelalkyl);amino, cyano, cyano{C:-Cs)alkyl, trifluicromethyl(C,-Cs)atkyl, nitro, nitro(C;-
Ce)alkyl or (C-Cg)acylamino;

R* is carboxy, cyano, amino, oxo, deuterium, hydroxy, trifluoromethyl, (G-
Celalkyl, trifluoromethyl(C-Celalkyl,  (Ci-Cg)alkoxy, halo, (Ci-Cs)acyl, (Ci-
Ce)alkylamino, ((C+-Cs)alkyl), amino, amino(Cs-Cs)alkyl, (C;-Ce)alkoxy-CO-NH, (Ci-

20  Cglalkylamino-CO-, (Cx-Cslalkenyl, (C»Ce) alkynyl, {C4-Cglaliylamino, hydroxy(C4-
Celalkyl, (Ci-Cyalkoxy(Ci-Celalkyl, (Ci-Co)acyloxy(Ci-Celalkyl, nitro, cyano(C-
Celalkyl, halo(Cs-Celalkyl, nitro(C+-Cg)alkyl, triflucromethyi, trifluoromethyl(C4-
Gelalkyl,  (Ci-Celacylamino,  (Ci-Colacylamino(Ci-Cs)alkyl,  (Cs-Cgalkoxy(Ci-
Cs)acylamino, amino(C1-Ce)acyl amino(C4-Ce)acyl(C-Cg)alkyl, (Cs-Ce)alkylamino(C;-

25 Cglacyl, ((C-Coalkyl);amino(C,-Cs)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)n (C1-Co)alkyl-S(O)yr-
(C-Colalkyl, RR“NS(O)n, R™RNS(O)y (Ci-Coalkyl, R™®S©O)n R™N,
R"S(0)R"N(Cy-Cs)alkyl wherein m is 0, 1 or 2 and R® and R™ are each
independently selected from hydrogen or (C-Cs)alkyl:

- 30 R? and R® are each independently selected from the group consisting of
hydrogen, deuterium, amino, halo, hydoxy, mtro, carboxy, (Cz-Ce)aIkenyl (Cz~

Celalkynyl, ftrifluoromethyl, trlﬂuoromethoxy, (C4-Cg)alkyl, (01-Cs)alkoxy, (Ca-



(CRR7)/ Ople ~(Y ¢ s, 511 whereinais O, 1, 2, 3 or 4, b, c, e, f and

g are each independently O or 1; dis O, 1, 2, or 3; Xis S(O, wherein n
is 0, 1 or 2; oxygen, carbonyl or -C(=N cyano)- 10 Yis S(O, wherein n
is O, 1 or 2; or carbonyl; and Z is carbonyl, C(O)O C(ONR- or S(O,
wherein n S0, "16r 2 R R, Re, R RLO0 and R are each I ndependent |y
sel ected fromthe group consi sting of hydrogen or (Cl-C6)al kyl optionally
substituted by deuterium hydroxy, amhg@_, trifluoronethyl, (Cl-C6)acyl oxy,
(C1-C6) acyl am no, (Cl-C6)al kyl am no, 15 ©6) al kyl ) 2am no, cyano,
cyano(C, - C6)al kyl, trifluoromethyl (Cl-C6)alkyl, nitro, nitro(Cl- C6)alkyl
or (Cl-C6)acylamno; Rte is carboxy, cyano, am no, oxo, deuterium hydroxy,

trifluor ge iRyl oot Elkby 61 SERERY! drlpsGib apliykally 6GHeiBidR! koxy,
hal jerfoalyLyhetefl i alkoyk Jé’pé(gcilcg LKyl )
ani (rjlo(Cl cscgmo%gko E(%r,eagccgamlamgedcﬁ@nw lo lwr% & ém;ﬁﬂamﬁ&g ~Glkylthio,

Cr 06) al k al B
(9 000! kentt coffaiing] (D haidrn ) "‘5%‘ ’W@a NG
CB) al kyl, hdCeCtydEaik korl (CerCraaryicior , ﬁ"?fP%RB’r &Pfiﬁpﬁbﬁ’ '
trifl UOVO”Et %ﬁ’éc kyg _é}’ ey % %) Q?Y(be%lkﬂé}mno ((C,—Cs)alkyl)gamlno (Ce-
\f

fa%ng(G éi%%gy@l&émmi?(@iﬁ@&?b{ 01(&5-2 C%“O fgi%%)é%v@w‘no( & 25
LR SRl KB BRI oSN, 2B Goacy, (GrCoion
(R % ng?\l g|( gIC(SNB)- g;}(g-gﬁﬁlkymé;%g 9 (%Eié @)gjte(‘@mc@%pk)ppfe Qi%ﬁgm

1 Q Qh 8 M, pligiallwher ei n

mis 0, 1 r'e each” in ependentl sel? §g I%rom
hydr ogen or s@ﬁ‘étrtlﬂéd dlykone tahree haled (RECaRKYle etiChatndrfe §1' PEEREd from

e 1M L 8 B EOSBEI ER ool uom?ﬂmw oo
trifluor onemgamxy(m—wesgcame)aikowmar@@wawbw C-Egalkyls canhoyy(Gy-Lolalke8Y: ky |
by one o ¢ HFEE GERBSRIL SEHEKON; ol IR BTOBRK TN VIO B ued
(C, - 06) al kyldmiih@,  amino(Cs-Cgalkyl, (C1-Cs)a!koxycarbonyiam|no, (Co-Go)aryl(Cs-
Co)alkoxycarbonylamino, - (C4-Cg)alkylamino, {(C+-Cg)atkyl).amino, (Co-

20 Cg)alkylamino(Cs-Cs)alkyl, ((C+-Ce)alkyl)zamino{Cq-Ce)alkyl, hydroxy, (Cs-Ce)alkoxy,
carboxy, carboxy(Cs-Ce)alkyl, (C+-Cs)alkoxycarbonyl, (C4-Cg)alkoxycarbonyl(C4-
Ce)alkyl, (C1-Ce)alkoxy-CO-NH-, (C4-Ce)alkyl-CO-NH-, cyano, (Cs-

‘ Cg)heterocyéloalkyl, amino-CO-NH-, (C4-Ce)alkylamino-CO-NH-, {(Cy-
Cglalkyl);amino-CO-NH-, {C4-C1o)arytamino-CO-NH-, (Cs-Co)heteroarylamino-CO-

25 NH-  {Ci-Ce)alkylamino-CO-NH-(C,-Ce)alkyl, ((C+-Ce)alkyl);amino-CO-NH-(C4-

Co)alkyl, {Ce-Cro)arylamino-CO-NH-(C+-Celalkyl, (Cs-Co)heteroarylamino-CO-NH-(C4-

Ce)alkyl, (C4-Ce)alkylsuifonyl, (C+-Ce)alkylsuifonylamino, (Cs-
Cg)alkylsulfonylamino(&-'Ce)alkyl, (Cg-Cio)arylsulfonyl, (Ce-Cro)arylsulfonylamino,
{Cs-Cro)arylsulfonylamino{Cs-Cs)alkyl, (C+~Ce)alkyisulfonylamino, (Co-

30 Celalkylsulfonylamino(C:-Cg)alkyl, (Cs-Co)heteroaryl or (C2-Co)heterocycloalkyl;
effective in treating such a condition.
8. A method of treating or preventing chronic joints transplant rejection in
a mamma!, including a human, comprising administering to said mammal an amount

of a compound of the formula



(C, -Co6)al kyl am no, ((C, -Co6)alkyl)2am no, (C6-C9)heteroaryl,
(C2-C9) het erocycl oal kyl, ((D3-C9)cycl oal kyl or (Ce-Co)aryl; or R2 and R3
are each independently (C3- C,o0)cycloal kyl, (C3-G o)cycl oal koxy,

(G -Co)al kyl am no, ((C, -Co6)al kyl)2amno, (C6 } 10 C, 9)aryl am no,

(G -Co)alkylthio, (C6-C,o)arylthio, (C, -C6)al kylsulfinyl, (C6-

C o)arylsulfinyl, (C -C6)alkylsulfonyl, (C5-Clo)arylsulfonyl, (C, -C6)acyl,
(C, - Ce) al koxy- CO NH, (C, -C6)al kyam nd4€0O-, (C5-Cs) heteroaryl,

(C2-C9) het erocycl oal kyl or (C6- C,o)aryl wherein the heteroaryl,

het er ocycl oal kyl and aryl groups are optionally substituted by one to
three halo, (C -C6)al kyl, (C-C6)al kyl-CO NH, (C, -Co)al koxy 15 CO NH,

(C, -C6)al kyl -CO NH (C, - C6) al kyl, tl-Cﬁé)aI koxy- CO-NH (C, - C6) al kyl, (C, -

C6) al koxy- CO- NH ( C1- C6) al koxy, car boxy(C, - C6) al kyl,

car boxy( Cl- C6) al koxy, benzylo
(C, - Co6) al koxycar bonyl (C, - C5) al kipxy, - ,
am no(C, -C6)al kyl, (C,-Ce)al kox ﬂ am no, (C6-C,o)aryl(C, -

Ce) al koxgcar bonyl am no,. (C, - C6)alRyl anqno, ((C, -C6)al kyl)2am no, (C, 20

C6) al kyl am no( Cl- C6) al kyl, ((C, -C6)al kyl)2am no(C, -C6)al kyl, hydroxy,

(C, - C6) al koonthe pleamizoryticatinataepiable saliShererly whetem - C6) al koxycar bonyl ,

(Ci - CB) al koxycar | (C, - (C, - C6) al koxy- CO- NH-, '

(C1-Co6) al kyl - CO'?Iﬁg% %&Japngﬁﬁ% - ) het er ocycl oal kyl , am no- CO- NH-,
(C, - 06)al kyl ani no-CO-NH, ((Cr (C6-C10) aryl ggPno- CO- NH-,

(C5-C9) heteroaryl am no-CO- 25 NH, (C, -C6)akyl am no- CO-NH-(C, - C6) al kyl,
((G -cCo6)al kyl') 2am no- CO- NH- (C, - Cﬂ%l\kyl CH.,)

(C6-Cio)aryl am no- CO- NH (G - C6) al kyl N/ -CQ%Heteroaryl am no-CO NH(C, - C6
alk 1, y (C -Ce)al kyl sul fonyl, (C, -Co6)jal kyl sul fonyl am no, (C, -

Ce) al kyl sul fonyl am no(C, - C6) al kyl, ( ,0)aryl sul fonyl,

(C6-C,0)aryl sul fonylam ng, (Ce-C, o)aryl sul fonyl am no(CLl-C6) al kyl

(C, - 06) al kyWRYIPNYI$PahPhd; Pi 30 ©6)al kyl sul f onyl ani no( C1- C6) al kyl , ,
(CB- (: Oxdpet er oarmyt is0kekidRahether group | combisiing of diydendeny {Ci-Cslalight {hg such

fr anopl ant CoalueufoEH. foe-Comkanb (CxtboBaBl Ry aeh e AL Heericfa AR
adni ni st er i GRupParAbFioRBIRIbstiRfecRPdatertin, hydmxpoamthop triflbenianyiu(Ca- - 67- R
e RsONN CJ)alkoxy, (C1-Ce)acyloxy, (Ci-Ce)alkylamino, ((C4-Cs)alkyl):amino, cyano, nifro, (Cx-
Cs)alkenyl, (Co-Ce)alkynyl or (C+-Ce)acylamino; or R* is (Ca-Cro)cycloalkyl wherein the
15 cycloalkyl group is optionally substituted by deuterium,  hydroxy, amino,
trifluoromethyl,  (Cs-Celacyloxy, (Ci-Ce)acylamino,  (Cqi-Cejalkylamino,  {(C+-
Ce)alkylamino, cyano, cyano(Ci-Ce)alkyl, trifluoromethyl(Cs-Celalkyl, nitro, nitro(Cq-
Cs)alkyt or (C1-Cﬁ)acy!émino;
R® is {Cx-Co)heterocycloalkyl wherein the heterocycloalkyl groups must be
20 substituted by one to five carboxy, cyano, amino, deuterium, hydroxy, (C:-Ce)alkyl,
(C+-Co)alkoxy, halo, (C4-Cs)acyl, (C1-Cs)alkylamino, amino(C;-Ce)alkyl, (C1-Cs)alkoxy-
CO-NH, (C,-Cg)alkylamino-CO-, {C»-Cg)alkenyl, (Cz-Cs) alkynyl, (Cs-Cealkylamino,
amino(C-Ce)alkyl, hydroxy(G-Ce)alky!, (C1-Cs)alkoxy(C4-Cs)alkyl, (C1-Ce)acyloxy(Cq~
: Ce)alkyl, nitro, cyano(C-Ce)alkyl, halo(C+~Cg)alkyl, nitro(Cs-Celalkyl, triftuoromethyl,
25 trifluoromethyl(C-Ce)alkyl, (C;-Ce)acylamino, (Ci-Ca)acyIamino(C1—Ca)alkyl. (C~ ¢
Coalkoxy(Cs-Ce)acylamino, amino(Ci-Cgacyl, amino(C,-Ce)acyl(C+-Ce)alkyl, (Cq-
Co)alkylamino(Cs-Ce)acyl, ((C+-Celalkyl);amino(Ci-Ce)acyl, RUR"™N-CO-0-, R"R"N-
CO-(C-Celalkyl, (Ci+Co)alkyl-S(0)n, R°R™NS(O)n, RRPNS(O)n (Cr-Cealkyt,
R*S(0)n RN, R*S(0)mRN(Cs-Co)alkyl wherein m is 0, 1 or 2 and R and R™® are
30 each independently selected from hydregen or {C4-Cs)alkyl; or a group of the formula




H or the pharmaceutically acceptable salt thereof; wherein Rl is a group
of the formula R R, ,(CH)y | -IWV whereiny is 0, 1 or 2; 10 R4 is
selected fromthe group consisting of hydrogen, (Cl-C6)alkyl, (Cl-

C6) al kyl sul fonyl, (CrCe)al kenyl, (CrC6)al kynyl wherein the al kyl, al kenyl
and al kynyl groups are optionally substituted by deuterium hydroxy,

am no, trifluoronmethyl, (Cl- C4)al koxy, (Cl-C6)acyloxy, (Cl-GC5)alkylam no,
((C1-Ce)al kyl) 2anmi no, cyan, nitro, (O -€8)alkenyl, (C2-C6)al kynyl or
(Cl-C6)acylam no; or R4 is (C3-Cl10)cycl oal kyl Werein the 15 cycl oal kyl
group is optionally substituted by deuterium hydroxy, am no,
trifluoronethyl, (Cl-C6)acyloxy, (Cl-C6)acylam no, (Cl-C6)alkylam no, ((C1-
ti C6)al kyi)2am no, cyano, cyano(Cl-C6)alkyl, trifluor hyl (C1- C6) al kyl ,
nitro, nitro(Cl- C6)al kyl or 1 Ce)acylamno; R6 is ) het er ocklcl oal kyI

wherein the hetergcycl oalelét;g, ups mnust @gﬁ) 20 substi d by to five
car boxy, cyano, E«% eri ubo\h 1P v

0

% a

Q—Q%

) al koxy,
hal o, (C1-C6)acyl, (in ) al kyI am

f
m no(Cl I kyI (C1¥%6) al koxy-
CO NH, (C1-Co)al kyI am no- CO-, kenyl , (02 C6) al kynyl ,

(C1- C6) al kyl am no, am no(C1- C6) al k chydroxy(Cl C6) al kyl ,

(C1-Co6) al koxy(C1l-C6) al kyl, (Ci1-C6) acyl oxy(Cl- C6)al kyl, nitro,

cyano( Cl- C6) al kyl, hal o(Cl- Co)al kyl, nitro(Cl-C(l)al kyI , trifluoronethyl,

25 trifl ugronet hyl (Cl-C6)al kyl, (Cl-Ce)acyl am no, [t

(C1- C6) acyl am no( CB al @/ Cl C6) al koxy(Cl - Ce) acyl am no,

am no( Cl- C5) acyl , (1:6? M 4cl- 08) al kyl, (Cl-

C6) al kyl am no( C1- 569, &c¥/dnd ¢ afeleden)imidppha U‘@(1Cl- C6) acyl , R15R16N- CO O,
R15R16N- CO- ( Cl- O@Ea%k%lz (C1-C5) al kyl -S(O m RI5RI8NS(O) m R75R16NS(O) m
(Cr(:e)alkyl, R R'eN R15S( O nR 6N( C1- Ce) al kyl wherein mis 0, 1 or.

2 and R16 and Rlast@!;)waa@mmmdpnw@eawg\énsgérsaﬁwdrimm-&%%? en or
(Cl 6) alld(yl or ? Qé&ﬂpwﬁerem n ISfO 1 or|2 or carbc-)r;y-l -a_nEi- o (CRR ©)

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

R%, R’, R%, R, R" and R'" are each independently selected from the group
consisting of hydrogen or {C-Cg)alkyl optionally substifuted by deuterium, hydroxy,
amino, - trifluoromethyl, (C4-Ce)acyioxy, (C1-Ce)aw!gmino. (C+-Ce)alkytamino, ((C,-

15 Cglalkyl),amino, cyano, cyano{C,-Ce)alkyl, triﬂuorométhyl(c1—cs)aikyl, nitro, nitro(C,-
Celalky! or (C4-Cg)acylamino;

R™ is carbaxy, cyano, amino, oxo, deuterium, hydroxy, triflucromethyl, (Ci-

Celalkyl, trifluoromethyl(C-Cs)alkyl, (Ci-Ce)alkoxy, halo, (Cy-Ceacyl, (Ci-

- Gelalkylamino, ((C-Ce)alkyl), amine, amino(C,-Cg)alkyl, (Cy-Cg)alkoxy-CO-NH, (Cy-

20  Celalkylamino-CO-, (C,-Cglalkenyl, (C.-Cq) alkynyl, (C-Ce)alkylamino, hydroxy(C;-

Celalkyl, (C+-Cg)alkaxy(C-Ce)alkyl, ((.‘-1-Cs)acyloxy(CrCe)alkyi; nitro, cyano(C;-

Celalkyl, halo(Ci-Cealkyl, nitro{Cy-Cg)alkyl, trifluoromethyl, trifluoromethyi(C,-

Ceslakkyl, (C4~Cs)acylamino, (Ci-Ce)acylamino(Ci-Cglalkyl,  (Cy-Cg)alkoxy(Cq-

Cs)acylamino, amino(C,-Cg)acyl, amino(Cq-Cg)acyl(Cy-Cg)alkyl, (C1-Ce)alkylamina(Cy-

25  Celacyl, ((Ci-Ce)alkyl);amino(Cs-Celacyl, RR'N-CO-0-, R®R'®N-CO~(C;-Co)alkyl,

R™C(O)NH, ROC(O)NH, RNHC(O)NH, (C4-C)alkyl-S(O)y, (C1-Co)alkyl-S(O)p-

(Cr-Gelalkyl, RR®NS(O)n, RUR™NS(O), (C:i-Colalkyl, R®S(0), RN,

R™S(0)xR"N(C;-Cs)alkyl wherein m is 0, 1 or 2 and R' and R™ are each
independently selected from hydrogen or {C-Cs)atkyl;

30 R® and R® are each independently selected from the group consisting of

hydrogen deuterium, amino, halo, hydoxy, nitro, carboxy, (Cz-Cs)alkenyl (Co-

Ce)alkynyl, tnﬂuoromethyl tnfluoromethoxy, (C1-Cs)alkyl (C1-Cs)alkoxy, (Ca-



(CRBR )/ ~(1)e (e IRSTr c 511 whereinais 0, 1, 2, 3 or 4; b, c, e,
f and g are each independently O or 1; dis 0, 1, 2, or 3; Xis SO,
wherein nis 0, 1 or 2; oxygen, carbonyl or -C(=N-cyano)-; 10 Y is SO,
wherein nis 0, 1 or 2; or carbonyl; and Z is carbonyl, C(O O, C(ONR or
S(O, wherein nis 0, 1 or 2; Rs, R7, Rs; RO, Rl and R' are each

I ndependently selected fromthe group consisting of hydrogen or

(C1-C6)al kyl optionally substituted by d@®rt eri um hydr oxy, ani no,
trifluoronethyl, (Cl-C6)acyloxy, (Cl-C6)acylam no, (Cl-C6)alkylamno, ((Cl
15 ©6)al kyl') 2am no, cyano cyano(CI -C6) al kyl, trifluoronethyl (Cl-C6)alkyl,

nitro, nit ro&@&? EM l%(acyl am no: R12 is car bO)élij cyano

am no, oxd yelo W!%%Wd&!%zalkvlra oXYRTSelenhsyl groups.are gmtian wubshttued
trifluoromet bybb&lo %é@bkwbs sélgéte@ﬁbﬁd ﬂfélémydhﬁ&ocarﬁ% Qﬂrﬁsc(m-.csfa%lthlo ,
C5) al kyl am n Cé)s gp am no, am Cé C6) a |
(1708} al Kox Nw'aw@p 1 1@)%{*%%&'?%&0 Jhefereants fGi-ohgterocyceale)

al kynyl, (Cl %%i@l n’t‘i W' are each independently
(C1-Co) aI kox a Cl- acyl ox}és Co6).al ky nitro, cyano él-
C5)al kyl, ha v%foéli‘)’ K%Cm)ﬁw? . i W‘af@'ﬁ‘i’:f KG%r%BﬁJkWﬁmmo (Cs
trifluorgget m{,be(rﬂémnr@) al(k:}ébs)aﬁ(gtm@) @}h (C1-Cs)alkylsulfnyl (Co-

Cl- C6 | a C k

AR AR ST L 3éﬂlfviwpmmc%%i/awlfonxm?%%@3%|@ﬂ%w@wz5

C5) acyl ((CQOQ@I)ia' Lo FAganmidd @EC(Y hetgﬁaﬁﬁ 6(!"3&1%?%@1'00)’!\?[0&1!@1 or (Ce
f/ro

R15R16N-CO 1- Kyl R 5C( ONH
(Cl- c8) al kyl(g Eta;'wvh%éin & apt@warﬁ( qﬁ)ﬂ@ antyaryl ga'oymems( optignatly

RL5R 6NS( O) n@tfb@ﬂitu%) B hﬁb to%@(l@ldn alkyR](@$t96 A OG- @@sﬁﬂloxvher ein

mis 0, 1 are each

hydr ogen"i)r ?@1”'(':6)(541@)9“%@%7&9110@3'@‘( e (@agﬁalkﬁgtélﬁ\érﬁékgﬁ&i%bd&d from
carbaxy. (63 C%‘*%*Wgﬁq"“"‘gégg’gm o ol O R oo ekl
trifluoronet oxyqat Q'B’ﬁ( 1+ Qs)ﬂ'ko’()’m( dﬁ'K@WarbOﬂﬂ(@SCs)@SOXYB G olptyloal kyl
wherei n the ghicg! . abMECAC)aNR! 0al {o)lc SHKpSarBbRIaRhb ONal {L-EBRAdC I ued
‘ Ce)alkoxycarbonylamino, (C+-Ce)alkylamino, ({(C4-Cg)alkyl);amino, (Cq-
20  Cglalkylamino(Cy-Celalkyl, ((Ci-Cg)alkyl):amino(C4-Ce)alkyl, hydroxy, (C,-Ce)atkoxy,
carboxXy, carboxy(C-Csalkyl, (Cs-Cs)alkoxycarbonyl, {C:-Ce)alkoxycarbonyl(Cq-
Co)alkyl, (C+-Co)alkoxy-CO-NH-, (C4-Cs)alkyl-CO-NH-, cyano, (Cs
Cslheterocycloalkyl, - amino-CO-NH-, (Cs-Cg)alkylamino-CO-NH-, {(Cs-
Ce)alkyt),amino-CO-NH-, {Cg-Cyo)arylamino-CO-NH-, (CsCo)heteroarylamino-CO-
25 NH-, (C4-Ce)alkylamino-CO-NH-(C-Cglalkyl,  {{C+Cg)alkyl)samino-CO-NH-(C,-
Ce)alkyl, (Cs-Cio)arylamino-CO-NH-(C4-Cs)alkyl, (Cs-Co)heteroarylamino-CO-NH-(C;-

Ce)alkyl, (C4-Cg)alkylsuifonyl, (C+-Cg)alkylsulfonylamino, (Cy-
Ce)alkyisulfonylamino(C-Ce)alky!, (Ces-Cyolarylsulfonyl, (C¢-Cqo)arylsulfonylamino,
(03-01o)arylsulfonylamino(CrCs)alkYI, (C1-Celalkylsulfonylamino, - (Cq-

30 Cglalkylsulfonylamino(C-Cg)alkyl, (Cs-Co)heteroaryl or (Co~Cy)heterocycloalkyl;
effective in treafing 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, am no

(Ci1-Co)al kylthio, (Cl-C6)alkylam no, ((C, -(36)alkyl)2am no,

(C5-C9) heteroaryl, (CzZ-QC9)heterocycloal kyl, (C3-C9)cycloal kyl or

(C6-C,0)aryl; or R2 and R3 are each independently (C3- C10)cycl oal kyl,

(C3-C10) cycl oal koxy, (C,-0C6)al kyl am no, ((Cl-C6)al kyl)2am no, (C6 10

C 0O)arylamno, (C -C6)alkylthio, (C6-C 0)arylthio, (C, -C6)alkylsulfinyl,

(C6- ClO0)arylsulfinyl, (Cl-C6)alkylsulfofiyt, (C6-C, 0)arylsul fonyl, '

(C -C6)acyl, (C, -0C6)al koxy- CONH, (C, -C6)al kyam no-CO, (CrC9)heteroaryl,

(CZ- ) het erocycl oal kyl or (C6- C,0)aryl wherein the heteroaryl,

het erocycl oal kyl and aryl groups are optionally substituted by one to

three halo, (C, -06)alkyl, (C, -C6)aRlyl - NH, (Cl-Q0)al koxy 15 CO NH,

(C, -06)al kyl -CO NH (C, -C6) al kyl, ( ?j}lkoxy-CONH-(C,-CG)aI kyl, (C, -

C6) al koxy- CO- NH- ( C1- C6) al koxy, cg ar boxy(C, - C6) al kyl

car boxy(C, - C6) al koxy, benzyl oxyfiar bohyl r5%) al Koxy:

(C, -Co6) al koxycar bonyl (C, - C6) al ko ,0)aryl, am no,

am no(C, - £6)al kyl, (C1-C6)al koxycaNoony m no, (C6-C,o)aryl (C, -

C6) al koxycar bonyl am no, (Cl-C6)al kyl am no, ((C, -C6)al kyl)2am no, (Cl1 20

C6) al kyl ami nertee pgnmadeytically 6Cep@iiabaiythpefiwhesdn - C6) al kyl , hydr oxy,

(C, -Co6)al koxy, car - C6) al kyl, (C1-CB6)al koxycarbonyl,

(C, - Co6) al koxycar b%n%ﬁ%?yﬁ%@gf%y . (Cl-C6) al koxy- CO NH,

(C -Co)al kyl -CO-NH, cyano, (C5- (C9)het erocch@aI kyl, am no- CO- NH,

(C, -0C6)al kyl am no-CO NH, ((C - C6)al kyl)2aprno- CO- NH,

(C6- Cl10) aryl armi no- CO-NH, (C5-C9) hﬂ‘b{oa/r,)(mqiyo- CO 25 NH,

( Cl1- C6) al kyl ani no- CO-NH- ( C, - C8) al kyl , “NC - C63l kyl )-2ani no- CO- NH- ( G, -

C6) al kyl, (C6-C, o)arylam no-CO NH(C, -d6) al kyl,

(Cs-C9) het eroaryl am no-CO- NH (C, - C6) alkyl , (C, -C6)al kyl sul fonyl,

(C, -06)al kyl sul f.onyl anj no, (C, - C6)al kyl sul fonyl am no( C1- C6) al kyl ,

(C6- C, 0) ar yl@ﬁﬁr%'gl’{ﬁ a'rq( BB2ic10) ar yl sul f onyl ani no,

(C6- C, 0)tr yl sul f dfyisaseiacted, frémh) Bk Katoup (c@nsﬁﬁ)galdsmyiakdgfeﬁpxbﬁ@g)%ﬁkyi, (€, 30
or

(5 0o) het er GRISTRPRY G- kit e Caeliid mnegsia de alivic slkanliaod. alao! A
‘et hod of  t rgeaupsrage aptipnaily anbiitgted HydbuterluniThyBFoRp SEhRBL tri!i’iﬁbx%ﬁ%tq@)?‘, (bﬂ- a
R Wt e S CR T R AR S
Ce)alkenyl, (Cx-Ce)alkyny! or (C4-Ce)acylamino; or R* is (C3-Cyp)cycloalkyl wherein the
15 cycloalkyt group is optionally substituted by deuterium, hydroxy, amino,
trifluoromethyl, (C~Ce)acyloxy, (C-Ce)acylamino, (Ci-Ce)alkylamino,  ((C:-
Celalkyl).amino, cyano, cyano(Cy-Cs)alkyl, trifluoromethyl(C4-Cs)alkyl, nitro, nitro(C,-

Ce)alky! or (C;-Cs)acylamino; _
R® is (Co-Co)heterocycloalkyl wherein the heterocycloalky! groups must be
20 substituted by one to five carboxy, cyano, amino, deuterium, hydroxy, (C-Cg)alkyl,
{C+-Celalkoxy, halo, (C;-Ce)acyl, (C-Ce)alkylamino, amino(C4-Ce)alkyl, (C4-Cs)alkoxy-
CO-NH, (C1fcs)alky!amino-00-, (Cx-Colalkenyl, (C-Cs) alkynyl, (C;-Co)alkylamino,
amino(C4+-Cg)alkyl, hydroxy(C,-Cs)alkyl, (C4-Ce)alkoxy(C+-Cs)alkyl, (C1~Ce)acyloxy(Ci-
_ Ce)alkyl, nitro, cyano(C,-Cg)alkyl, halo(C-Cs)alkyi, nitro{C4-Ce)alkyl, trifluoromethyl,
.25 trifluoromethyl{C,-Cs)alkyl, (Cr-Ce)acylamino, (Cs-Cs)acylamino(Cq-Cs)alkyl, {(Ci-
Ce)alkoxy(Cy-Cg)acytamino, amino(Cs-Cs)acyl, amino{Cy-Cg)acyl(C1-Ce)alkyl, (Cy-
Ce)alkylamino(Cy-Ce)acyl, ((C:-Ce)alkyl),amino(Cs-Co)acyl, R¥R™N-CO-0-, RR™N-
CO-(Cr-Celalkyl, (Cr-Colalkyl-S(O)n, RR'NS(O)n, RR™NS(O)n (Ci-Co)alkyl,
RY*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
_.30 _each independently selected from hydrogen or (C-Cs)alkyl; or a group of the formula




5 N H or the pharmaceutically acceptable salt thereof; wherein Rl is a
group of the formula RS R,, N ,(CH2)y W whereiny is O, 1 or 2; 10 R4
is selected fromthe group consisting of hydrogen, (Cl-C6)alkyl, (Cil-

C6) al kyl sul-fonyl_.. (C2- C6) al kenyl, (C2-C6)al kynyl wherein the al kyl, al kenyl
and al kynyl groups are optionally substituted by deuterium hydroxy,

am no, trifluoronmethyl, (Cl- C4)alkoxy, 8(Cl- C6) acyl oxy, (Ci1-C6)al kyl am no,
((C1-Ce)al kyl ) 2am no, cyano, nitro, (Cr6 “C6) al kenyl , (CrC6)al kynyl or-
(Cl-C6)acylam no; or R4 is (C3-Cl19)cycl oal kyl wherein the 15 cycl oal kyl
group is optionally substituted by deuterium hydroxy, am no,

trifluoronethyl, (Cl-C6)acyloxy, (Cl-C6)acylam no, (Cl-(6)alkylam no, ((Cil-

Co6) al kyl ) 2am no, cyano, cyano(Cl-C6)al kyl, trifluoro | (C1- C6) al kyl,

nitro, nitro(Cl- C6)al kyl or §01- Ce)acylamno; R5 is 12

(C2- C9) het er ocyc| oal kyi {&lq_t he het eRR/Y, oal kyl S 9»3'5 be 20
% N ?hydroxy,

. substituted by e tq five carbo n&yano, ammgy) euterf
(Cl-06) al kyl, (CHCEBRaEL koxy, hal d,'y (IC1- C6) acyl, (C1- C6)al kyl®ami no,

am no( Cl- C6) al kyl, (C1-C6)al koxy- qb H, (Cl-C6)al kyl am no-CO-,
(C2-Ce)al kenyl, (CrC8) al kynyl, (Ci-@d)al kylam no, am no(Cl-C6)al kyl,
hydr oxy( Cl- C6) al kyl , (Cl-C6)al koxy(Cl-C5)al kyl, (Cl-C6)acyl oxy(Cl- -
C6) al kyl, nitro, cyano(Cl-C6)al kyl, hal o(Cl-C6)al kyl, nitro(Cl-C6)alkyl,
trifluorgmethyl, 25 trifluoronethyl (Cl-C6)al kyl, (Cl-C6)acylam o,
(C1- C6) acyl am no(C1- (6) al kyl Cl;. C6) al koxy(Cl-C6)acyl am no,
ani no( Cl- C6) acyl ‘?“'?%'ﬁ{"rf}o‘fséﬁc%)é\%&‘?-( Cl- 06) al kyl, (Cl-
C6) al kyl am no( Clb,@5 patand g afeGiachGhddpenddriigdiord( C1- C6) acyl , RI5R16N- CO- O,
R15R16N- CO- ( Cl_pé!@é?l k%‘l :ﬁéq -Ce)al kyl -S(O m RI15RI6NS(O)m RI15RIBNS(O) m
(C1- C6) al kyl ’C1)) % N, R15S(OrR16N(Cl-C6)al kyl wherein mis O, 1 or
2 and R16 and RI1X igs)3@hedirhn isdepa®l exydeyn, sebargd er-Ci=dheyapd)-pgen or

Egll? glg) ?ékill ; OrY?s g(&wlhg;eir% RCIES 6,%?9; %réa?%o@[; ag'\é) (CROR10) N/R12 (Y)e f
Z is carbonyl, C{(O)0-, 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;-Cg)alkyl optionally substituted by deuterium, hydroxy,
amino, triflucromethyl, (CCs)acyloxy, (Cs-Cs)acylamino, (Cy-Ce)alkylamino, ((Ci-

15  Ce)alkyl):amino, cyano, cyano(Cy-Ce)alkyl, trifluoromethyl(C,-Ce)alkyl, nitro, nitro(Cs-
Cs)alkyl or (C~-Cg)acylamino;

R* is carboxy, cyano, amino, oxo, deuterium, hydroxy, trifluoromethyl, (C+-
Colalkyl, ftrifluoromethyl{C+-Colalkyl, (Cy-Cealkoxy, halo, (Ci-Celacyl, (Cq-
Ce)alkylamino, ((Ci-Ce)alkyl), amino, amino{Ci-Cg)alkyl, (C+-Ce)atkoxy-CO-NH, (Cs-

20 Cglalkylamino-CO-, (Cx-Celalkenyl, (Co-Ce) alkynyl, (C-Ce)alkylamino, hydroxy(C.-
Co)alkyl, (Ci-Ce)atkoxy(Ci-Celalkyl, (Ci-Cs)acyloxy(Cs-Ce)alkyl, nitro, cyano(Cq-
Coalkyl, halo(Cs-Celalkyl, nitro(C4-Celalkyl, trifluoromethy!, trifluoromethyl(Cs-
Co)alkyl, (C-Colacylamino,  (Cq-Celacylamino(C,-Celalkyl,  (Ci-Ce)alkoxy(Cs-
Ce)acylamino, amino(C;-Cs)acyl, amino{C4-Cs)acyl(C-Cs)alkyl, {C4-Ce)alkylamino(Cy~

25  Cgacyl, ({(Cs-Cslalkyl);amino(Cs-Colacyl, RPR"N-CO-0-, R™R'"N-CO-C;-Csalkyl,
R™®C(OINH, R'"OC(O)NH, R™NHC(O)NH, (C;-Colalkyl-S(O)n, (Ci-Co)alkyl-S(O)e-
(CrColalkyl, R¥R™NS(O)n. RRNS(O)n (Cr-Colalkyl, R™S(O)n R™N,
R¥®S(0)nR'*N(C-Co)alkyl wherein m is 0, 1 or 2 and R* and R™ are each
independently selected from hydrogen or (C-Cs)alkyl;

30 R? and R® are each independently selected from the group consisting of

' hyd_rogen. deuterium, amino, halo, hydoxy, nitro, carboxy, (C--Cs)alkenyl, (Co-
Coalkynyl, triflucromethyl, ~trifiuoromethoxy, (Cr-Co)alkyl, (Cr-Co)alkoxy, ~'(Cs-



RB (29 c¢c5I11 whereinais 0, 1, 2, 3 or 4, b, c, e, f and g are each

I ndependently O or 1; dis O, 1, 2, or 3; Xis S(O, whereinnis 0, 1 or
2; oxygen, carbonyl or-C(=N-cyano)-; 10 Y is S(O, wherein nis 0, 1 or 2;
or carbonyl; and Z is carbonyl, C(OO, C(ONR or S(O, wherein nis 0, 1
or 2, R, R, R R Rl and R' are each independently selected fromthe
group consi stl ng of hydrogen or (Cl-C6)alkyl optionally substituted by
deuterium hydroxy, amino, trifluorome®fyl, (Cl-C6)acyloxy,

(C1- C6) acyl am no, (Cl-C6)al kyl am no, ((Cl- 15 CB)ai kyl)2am no, cyano,
cyano(C, - (:B)alkyl, trifluoronethyl (C -C6)alkyl, nitro, nitro(C, - C6)a| kyl
or (Cl-Co6)acylam no; R12 is carbox yano, am no, 0x0, deuteri dr oxy,
trifl uor divet@ulcyclgatky! wheigin togialkyl, rﬁﬁ@%@? ‘é\fﬁé‘ﬂ‘m Q@EP%&%WQEW‘E‘HW@%W&)%I koxy,
hal o, (Cl- ng,a@élt tf? Al halo gh 2arﬁi'ﬁb 0,-Cg)alkylthio,

am no(C, - ° rgé Co) al keox?/ CONHa @Ld&g) C5) al am go‘ 4

( C2- C6) al ker(fah-cs)(athlam)o,a(ﬁyﬁy)ﬁ kypamins) @DW@@M hi)/fc‘a'%s) Effcy%%“a‘i‘ kyl |
(C1- C6) al kox tg gc@e)ﬁlg}fyéw (bg;bm ficé{rl qqu@,ﬁé ﬁg’)ﬁjek)ébch NinBESendelBNQCLEL-

Co6) al kyl , Co) al k trifluoronethyl
trifluor onet%)cymaikms)(ﬁﬁ-(%w)cycp@@m) é@y%ﬁ%ﬂémmo (& Cayaikyartino, (Ce-

(5 PR R Ak ot e -
C8) acyl , ((@m)@adss;lﬂayll.)( afeAlkylen w} m)ﬁ'yénf s)acyl, (C1-Gelalkoxy-
0N D (S e LG Bl R o Cr
R15R1L6NS( 0) rﬁ@@ﬂl cdestinythe h‘@s@@ of mhetemqycloaticy spng MGN@BES @?a‘?lﬁ'&‘!‘a Bher ei n
mis 0, 1 t@i‘ﬂ@g 'ﬁﬁo.fé‘ gﬁ% @rhﬁloei‘éhcs)bm?ﬁQ@ﬁé@)@ikWC@erhﬁct(ﬁﬁid

hydrogen or each 1’ ndependent | eI ect ed from

the grouts cdBRiNH- G- 6§)a|kﬂ;@@ﬂ‘!j'éﬁc -goatkyy i ((rCaakey-CRNG-(C » (Rt r o,
e 11 uor oot ORI (NG Con kB PaN, %*5{9’@*@%{(‘;]'@‘ Hpoy(C fgfék%éé’rom »
wherein the lmnkwltbxycwblmylgcﬁﬁa dkexyo a(Gaybe)afkayparbanyd &a)@h@m y Mt ued
amino, amino(C;-Cg)alkyl, (C-Cg)alkoxycarbonylamino, {Ce-C1a)aryi(Cy~
Ce)alkoxycarbonylamino, (C4-Cs)alkylamino, ({C4-Cg)alkyl);amino, (Cq-
20  Ce)alkylamino(C-Ce)alky!, ({C4-Ce)alkyl).amino(C,-Celalkyl, hydroxy, (Cs-Ce)alkoxy,
carboxy, carboxy(CCglalkyl, (Ci-Cg)alkoxycarbonyl, (Ci-Ce)alkoxycarbonyl(C,-
Ce)alkyl, {C-Ce)alkoxy-CO-NH-, (C-Ce)alkyl-CO-NH-, cyano, (Cs-
Co)heterocycloalkyl, amino-CO-NH-, {C+-Cs)alkylamino-CO-NH-, {(Cs-
: Cs)alkyl);amino-CO-NH-, (Ce-Cyo)arylamino-CO-NH-,  (Cs-Co)heteroarylamino-CO-
25 NH-,  (C4-Ce)alkylamino-CO-NH-(C-Cslalkyl,  ((C4-Ce)alkyl),amino-CO-NH~-(Cy-
Ce)alkyl, (Ce-Cyo)arylamino-CO-NH-{C4-Cg)alkyl, (Cs-Co)heteroarylamino-CO-NH-(C-

Ce)alkyl, (C4-Cs)alkylsulfonyl, (C-Ce)alkylsulfonylamino, (Cy-
Cy)alkylsulfonylamino(C-Ce)alkyl, (Ces-Cig)arylsulfonyl, (Cs-C1o)arylsulfonyiamino,
(Cs-Cro)arylsulfonylamino(C-Ce)alkyl, (C4-Cs)alkylsulfonylamino, (Cs-

30  Cealkylsulfonylamino(C:-Ce)alkyl, (Cs-Co)heteroaryl or (Co-Co)heterocycloalkyl;
effective in treating such a condition. _
10. A method of freating or preventing chronic limb transplant rejection in
a mammal, including a human, comprising administering to said mammal an amount
ofa compdund of the formula



by one to three groups selected from hal o, hydroxy, carboxy, am no
(Ci1-Co)al kylthio, (Cl-0C6)alkylam no, ((Cl-C6)alkyl)2am no,

(C5-C9) heteroaryl, (C2-C9)heterocycloal kyl, (C3-C9)cycloal kyl or
(C6-C,0)aryl; or R2 and R3 are each independently (C3- Clo)cycl oal kyl,
(C3-Clo) cycl oal koxy, (Ci1-C5)al kylam no, ((Cl-C6)al kyl)2am no, (C6 10
Clo) aryl am no, (Cl-C6)al kylthio, (C6-Clo)arylthio, (Cl-C6)alkylsulfinyl,
(C6- Clo)arylsulfinyl, (Cl-C5)alkylsulfdfyl, (C6-Clo)arylsulfonyl,
(C1l-C5)acyl, (Ci1-Co6)al koxy- CO NH, (Cl-C6)al kyam no-CO-,

(C5-C9) heteroaryl, (C2-C9)heterocycloal kyl or (Cs- C,o0)aryl wherein the
het eroaryl, heterocycloal kyl and aryl groups are optionally substituted by
one to three halo, (Cl-C6)alkyl, (R1-Cgaalkyl-CO N+, (Cl-C6)al koxy 15
CO NH, (Cl-C6)al kyl-CO NH(C1- CG) | kyl'y (Cl1-Co6)al koxy CO NH (C, -Co) al kyl,
(C1l- Co)al koxy-CO NH ( Cl-C6) al k oxy, carboxy(Cl-C6) aI kyl ,

car boxy( Cl- C6) al koxy, benzyl ox F R&6) al koxy

(C1- C6) al koxycar bonyl (Cl- C6) al k b Clo)aryl, = am no,

ani no( C1- C6) al kyl, (Cl-C6)al koxycaﬁ1 bonwjam no, (C6-Clo)aryl (Cl-

06) al koxytar bonyl ami no, (Cl1- 08)al kyl am no, ((C1-08)al kyl)2anino, (Cl 20
C6) al kyl am rw (e pliiyracéutically ddCeptablpalak fher@afpwhereldl - C6) al kyl , hydr oxy,
(C1- Co) al koxy, r.b car, -C6) al kyl, (C1-C6)al koxycar bonyl ,

( C1- C8) al koxycar &%ﬂ?%ﬁ@ ‘?‘A’E‘%ﬁ'@‘ﬁl’ ( C1- C8) al koxy- CO- NH-,

(C1-Co) al kyl -CO- NH, cyano, (C5- (C9)het erocyq:l(@al kyl, am no- CO- NH,
(C1-Co6) al kyl am no-CO- NH, ((C1- CG)aI kyl) 2apa no- CONH-

(C6-Clo)aryl am no-CO-NH, (CS-C9)h {oargﬂgc@?no CO 25 NH-,

(C1- C6) al kyl am no- CO- NH-(Cl C6) al kyl 4l kyl ) 2ani no- CO- NH- ( C1-
C6) al kyl, (C6- Clo) aryl am no- CO- N+ ( C1- {6) al kyl ,

(Cs-C9) het er oar yl anmi no- CO- NH ( Cl- Cb) I (Cl C6) al kyl sul fonyl,

(C1- Co6) al kyl sul fonyl am (C1- Co6)al kyl sul f onyl am no( Cl1- C6) al kyI

( C6- Cl0) ar y|vdiareiB yys O 4(@!'62’010) aryl sul f onyl ami no,

. (C6-Clo)gy yl sul fQJ{WisaQélé&é&?Jfroﬁ@hﬁé b @Sﬁsiﬁﬁigabkyiyawgéﬁmd:@m)aay| (€L 30

(25 (35) hot GRIpMIAM (G- CAMah (GeCHARIM TR 2irs A elspl end plomy
met.hod of trg?@ﬁﬂMleptuaﬁeﬂw%nbstnaee Iy QRutRri0aT, Ih?drokj’( adifiiRb aifludromettlyl, ¢0- i n a
et of "o eSS acesy oRnseiplg i, (S -Enaliin oRiss sy B, (BF | s
- Cealkenyl, (Cx-Cs)alkynyl or (Cs- Ce)acylamlno, or R*is (Cs-C1o)cycloalkyl wherein the
15 . cycloalkyl group is optionally substituted by deuterium, hydroxy, amino,
trifluoromethyl,  (Ci-Cslacyioxy, (Ci-Cslacylamine, (Ci-Celalkylamino,  ((Cs-
Cs)alkyl),amino, cyano, cyano(C-Cg)alkyl, trifluoromethyl(C-Cs)alkyl, nifro, nitro(Cy-
Cs)alkyl or (C4-Cs)acylamino; |
R is (Cz-Cg)heterocycloalky} wherein the heterocycloalkyl groups must be

20 substituted by one to five carboxy, cyano, amino, deuterium, hydroxy, (C-Ce)alkyl,
(C-Cg)alkoxy, halo, {C-Ce)acyl, (Cs-Ces)alkylamino, amino(Cy-Ce)alkyl, {C+-Cs)alkoxy-
CO-NH, (C-Cslalkylamino-CO-, {Cx-Cs)alkenyl, (C,-Cs) alkynyl, {Cs-Cs)alkylamino,
amino(C,-Ce)alkyl, hydroxy(C-Cs)alkyl, (C-Ces)alkoxy(C-Cs)alkyl, (C-Ce)acyloxy(Cs-

. Celalkyl, nitro, cyano(Cq-Ce)alkyl, halo(Cs-Cg)alkyl, nitro(C-Ce)alkyl, trifluoromethyl,

25 trifluoromethyl(C-Ce)alkyl, (Cs-Ce)acylamino, (C4-Ce)acylamino(C-Cglalkyl, (Cq-
Ce)alkoxy(C;-Cg)acylamino, amino(C,-Cg)acyl, amino{C-Ce)acyl(C-Ce)alkyl, (Cy-
Ce)alkylamino(Ci-Cs)acyl, ((C+-Co)alkyl):amino(C-Cs)acyl, R¥R*N-C0O-0-, R*R*N-
CO-(C-Colalkyl, (C1-Co)alkyl-S(O)my RR™NS(O)n, R™R'°NS(O), (Cs-Co)alkyl,
R™®S(0),, R™N, R"S(0)R*N(C;-Ce)alkyl wherein m is 0, 1 or 2 and R" and R™ are

30 each independently selected from hydrogen or -(C1-_Cs)_glkyl; or a group of the _f_grn_m_la




NN H 5 or the pharmaceutically acceptable salt thereof; wherein R is a
group of the formula RS RN -(CH2)y | whereiny is O, 1 or 2; 10 R4 is
selected fromthe group consisting of hydrogen, (Cl-C6)alkyl, (Cl-

C6) al kyl sul fonyl, (C2-C6)al kenyl, (CrC6)al kynyl wherein the al kyl, al kenyl
and al kynyl groups are optionally substituted by deuterium hydroxy,

am no, trifluoronmethyl, (Cl- C4)alkoxy, 7(@1 C6) acyl oxy, (Ci1-C6)al kyl am no,
((C1-C6)al kyl)2am no, cyano, nitro, (CzZ- (:6)al kenyl, (C2-C6)al kynyl or
(C1-C6)acyl am no; or R4 is (C3-Clo)cycloal kyl wherein the 15 cycl oaI kyl
group is optionally substituted by deuterium hydroxy, am no,
trifluoronethyl, (Cl1-C6)acyloxy, (Cl-C6)acylam no, (Cl- )aI kyl am no, ((C1l-
Co6) al kyl ) 2am no, cyano, cyano(GCi-C6)al kyl, trifluoro I y (C1- Co6) al kyl ,
nitro, nitro(Cl- C6)al kyl or >QCl CG)acyI amng, R5 is | R'2
(Cr(::9) heterocﬁoal kyl r(e)P‘%h («S}%Byd aI kylXgr ,ma’t be 20
substituted by (é% ijge car box ano, eut eri m(Z)aydroxy
(C1-C6)al kyl, (C1- I'koxy, hal o 1- C6) acyl (Cl- Co6) al kyl am no,

am no( Cl-C6) al kyl, (Cl-(:6) aI koxy- NH, (Cl- CG) al kyl am no- CO-,

(C2- Co) al kenyl , (CrOe) al kynyl, (Cl- al kyl am no, am no(Cl-C6) al kyl,
hydr oxy( Cl- C6) al kyl , (Cl-C6)al koxy{( Cl-Co) al kyl, (Cl-C6)acyl oxy(Cl-

C6) al kyl, nitro, cyano(Cl-C6)al kyl, hal o(Cl-Ce)al kyl, nitro(Cl-Cq)alkyl,
trifluoromethyl, 25 trifluoronethyl (Cl-C6)al kyl, (Cl-C6)acyl anino,

(C1- Co) acyl am no(WHer&i)aAk by, 2, 8Gk4; C6) al koxy( C1- C6) acyl ami no,

&32?&5%36%3%'1 amﬁgffﬂg‘gl irefae%yngm 06)3 % @c(lcéé) acyl, R15R16N-CO O,
R15R18N- CO(Cl Gesa, kYD, orBCL- C6) al kyl - S(O) m RI5SRE6NS(O),, RI5RI6NS(O) m
O R SR B e Ta oy o ebiosyorSOE GBS0 L O 2
(C1-C6) atkyl ; or. vaisgs@yPwhdrefnfiis Dot BERforcafodiit; atd (X) (CWRL0) N f R12
.- Zis carbonyl, C(O)O-, C(ONR- or $(O), whereinn is 0, 1 or 2;
 R% R, R%, RY, R"-and R" are each independently selected from the group
consiéting of hydrogen or (C-Cg)alkyl optionally substituted by deuterium, hydroxy,
. amino, frifluoromethyl, (C-Cg)acyloxy, (Ci-Cs)acylamino, (Ci-Ce)_alkylamino, {(Cs-
15 Cg)alkyl);amino, cyano, cyano(C,-Cg)alkyl, trifluoromethyl(C,-Cg)alkyl, nitro, nitro(C4-
Ce)alkyl or (Cs-Ceg)acylamino;
R is carboxy, cyano, amino, oxo, deuterium, hydroxy, trifluoromethyl, (Cs-
Cs)_alkyi, trifluoromethyl(C-Cglalkyl, (C4-Cglalkoxy, halo, (Ci-Cglacyl, (Cs-
Ce)alkylamino, ({C;-Cs)alkyl), amino, amino(Cs-Cgalkyl, {(C4-Ce)alkoxy-CO-NH, (Cy-
20 Cglalkylamino-CO-, (Cx-Cslalkenyl, (C~Cs) alkynyl, (Ci-Ce)alkylamino, hydroxy(Cq-
Celalkyl, (C4-Cg)alkoxy(Ci-Cylalkyl, (Cs-Cglacyloxy(Cq-Cglalkyl, nitro, cyano(Ci-
Ce)alkyl, halo{Cs-Cglalkyl, nitro(Ci-Ce)alkyl, trifluoromethyl, trifluoromethyl(C-
Colalkyl, (Ci-Celacylamino, (Cq-Cglacylamino(C,-Cglalkyl,  (C4-Cglalkoxy(Cq-
Ce)acylamino, amino{C,-Cg)acyl, amino(C-Cg)acyl(C,-Cs)alkyl, (C+-Cg)alkylamino(C,-
95 Cgacyl, ((Ci-Coalkylzamino(Ci-Colacyl, RPR™®N-CO-0-, R®RN-CO-(C;-Co)alkyl,
R™®C(O)NH, R™®OC(O)NH, R®NHC(O)NH, (C1-Co)alkyl-S(O)n, (C1-Cs)alkyl-S(O)y-
(C-Coalkyl, RPR™NS(O)n, RPR®NS(O)n (CiCoaliyl, R¥S(O) R™N,
R'*S(0)mR"N(Cs-Cs)alkyl wherein m is 0, 1 or 2 and R"™ and R'™ are each
independently selected from hydrogen or (C+-Cg)alkyl;
30 R? and R® are each independently selected from the group consisting of
hydrogen, deuterium, amino, halo, hydoxy, nitro, carboxy, (C-Cslalkenyl, (C--
- Celalkynyl, triflucromethyl, ftrifluoromethoxy, (Ci-Cglalkyl, (C-Cslalkoxy,” (Ca-




(CROW, (YY) (9 Rc 511 whereinais 0, 1, 2, 3 or 4, b, c, e, f and g
are each independently O or 1; dis 0, 1, 2, or 3; Xis S(O" wherein nis
0, 1 or 2; oxygen, carbonyl or -C(=N-cyano)-; .10. Yis S(O" whereinnis
O, 1 or 2; or carbonyl; and Z is carbonyl, C(OO, C(ONR or S(OO wherein
nis O, 1or 2; RG, R7, R, R Rl10 and R' are each independently sel ected
fromthe group consisting of hydrogen or (Cl-C6)al kyl optionally
substituted by deuterium hydroxy, ami+@ trifluoronethyl, (Cl-C6)acyl oxy,
(C1-C6) acyl am no, (Cl-C6)al kylam no, ((Cl 15 C6)al kyl ) 2am no, cyano,
cyano(Cl-C6)al kyl, trifluoromethyl (Cl-C6)alkyl, nitro, nitro(Cl- C6)al kyl

or (Cl-C6)acylam no; R12 is carboxy, cyano, am no, oxo, deuterium hydroxy,

L r : fl U(()E: clﬂTetCh,y)IcyTloéa]Kyl wBejeir thglglkyl, raliéaxy or ?ymaﬂsml goupsalediiphally(sobsiiBied! koxy,
al o, - a =1- , .
am no( C1- C6) I%t,b t‘%@%%@gﬂ?@@%ﬂa fo( @ﬂfgﬁ-%@&%@@ Kgi-%!,kylthio.
E g %g a: Ilzer{gZIE-QBXa@!aﬁﬁl)o,a((Eygj)aIKVOa@miiﬁﬁ) wsr@d)mt?miyl.hm@)wmcymméiyl ,
- al ko c ; c - -
6) al kyl | hgﬁa%f%@éﬁéﬁ ,‘%‘ﬁ%@ﬁ%%ﬁél ,Est Blex ach Q%%q%gp?ﬁﬁﬁr”?&-
E E: ilf Icg?r orrFtny)k:Ycﬂnalksﬂ;Gg(é:L-bjd)cycloﬁﬂsegg é@zcaaikmlamincc;é ) ((C1-C3)a_lkyl)zamino, (Ce
- - a p X =
am no( ci’tbycefa(?&)%&a%ﬂ]gﬁo( @y‘l&"}'%ﬁ cﬁéﬁ?h"ﬁ@ﬁ‘,"”( qﬁc%ﬁ%@éﬁw ho( &5
%%g%:\i C(O( @n)@ﬁ.ﬂe‘sﬂlﬂrgl; I)(G&%é)%l!lk&@lﬁdﬁ), AOHC o) RYBRIEGN, T T)acyl, (Ci-Ce)alkoxy-
(C1- 06) al ky %@m?b(é)?&?%%%@'s?&"ﬁﬁ%% éﬁ%%%%ﬁ@'o%‘cﬁf |
R1_5R18NS(1 O) rG:()amd Cﬁiﬁ')egcglhylhe ﬁ?té@é@);nh&b&lﬂyploﬂkﬂ%@ ramaglpmils @) aipitighallyher ei n
mis O, or. an [LE eac e eghe -
hydr ogen or S{‘%ﬁt%@g?gfykwez gosg‘r%%gﬁd?%egrawgzgﬁ&%%&‘f%%ﬁ?ﬂ ﬁ?‘%@%@‘g ed from
t hebgr ouﬁ( chmI\B-l-i 0+-Cf)alkiyCD- e (C-Coalidr | (m@-Caaﬁ{qm-Cﬁdﬂm(ChgzdaB&yh (@i-tro,
car boxy, 5 a 5 a Flhu y
trifluoromet @%}’W@*&S‘éﬁﬁ'@c@?@&aFi‘té’%?kb(‘g%)%@Qg %DMB} ((::{7)8 ,kgéY’kyl
wher ei n t he behkyldxycatblooyl{C,eC)alladyp a{GeyTs)ajkayparbeng(Git)alieady) y(Gaubeaiv.t ued
O O Ly i 0" O inS @, LS O TR, oy SH B AariRE. Ve TARNC -
. Geg)alkoxycarbonylamino, (C-Cg)alkylamino, ((C4-Cg)alkyl),aminao, (Cy-
.20  Cg)alkylamino(Cy-Ce)alkyl, ((C+-Cs)alkyl);amino(Cy-Celalkyl, hydroxy, (C;-Cs)alkoxy,
carboxy, carboxy(C-Cs)alkyl, (Cs-Ce)alkoxycarbonyl, (Ci-Cs)alkoxycarbonyl(Cs-
Cq)alkyl, (C+-Ce)alkoxy-CO-NH-, (C4~Cg)alkyl-CO-NH-, cyano, (Cs-
Cy)heterocycloalkyl, amino-CO-NH-, (C4-Ce)atkylamino-CO-NH-, {(Cs-
Ce)alkyl);amino-CO-NH-, (Cg-Cy)arylamino-CO-NH-, (Cg-Co)heteroarylamino-CO-
' 25 NH-, (C+-Cs)alkylamino-CO-NH-(C4-Cg)alkyl, ({C4-Cs)alkyl),amino-CO-NH~(C;-
Ce)alkyl, (Ce-Cyo)arylamino-CO-NH-(C+-Cg)alkyl, (Cs-Co)heteroarylamino-CO-NH-(C;-

Ce)alkyl, (Cs-Cslalkylsulfonyl, (C+-Ce)alkylsulfonylamino, (Cs-
Celalkylsulfonylamino(C-Cglalkyl, (Cs-Cig)arylsulfonyl, (Ce-Ci)arylsulfonytamino,
(Ce-C1p)arylsulfonylamino(C,-Ce)alkyl, (C1-Cs)alkylsuifonylamino, (Cs-

30 Cgalkylsulfonylamino(C4-Cs)alkyl, (Cs-Co)heteroaryl or (Co-Co)heterocycloalkyl;
effective in treating such a condition.
11. 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



(C1-Co) al kyl am no, ((Cl-C6)al kyl)2am no, (C5-C9)heteroaryl,
(C2-C9) het erocycl oal kyl, (C3-C9)cycl oal kyl or (Ce-Clo)aryl; or R2 and R3
are each i ndependently (C3- Clo)cycloal kyl, (C3-C10)cycl oal koxy,

(C1- C6) al kyl.am.ng,..((C1-C6)al kyl )2am no, (C6 10 C10)aryl am no,

(C1-C6)al kylthio, (C6-Cl0)arylthio, (Cl-C6)alkylsulfinyl, (C6-

Cl0) aryl sul finyl, (Ci1-C6)alkylsulfonyl, (C6-C10)arylsulfonyl, (Cl-C6)acyl,
(C1-C6) al koxy- CO-NH, (Cl-C6)al kyam ngzg20-, (C5-C9) het eroaryl

(C2-C9) heterocycl oal kyl or (C6- ClO)aryl wherein the heteroaryl,

het er ocycl oal kyl and aryl groups are optionally substituted by one to
three hal o, (Cl-C6)al kyl, (Cl-C6)al kyl-CO NH, (Cl-C6)al koxy 15 CO NH,
(C1- Co6) al kyl - CO- NH ( C1- C6) al kyl Cl-CE?aIkoxy-CI}hw+(C1-CB)alkyI, (C1- fi
C6) al koxy- CO- NH ( C1- C6) al koxy, canboxy)* car boxy(Cl- C6) al kyl ,

car boxy( Cl- C6) al koxy, benzyIOﬁE\ bo

| (C1-C6) al koxy,
C

(C1- Co6) al koxycar bonyl (C1- (: 6) al'Roxy; )-aryll, am no,

am no( Cl- C6) al kyl, (Cl-C6)al koxlY¥carkbaony¥am no, (C6-Clo)aryl (Cl-

C6) al koxycar bonyl am no, (Cl-C6)al Nyl awﬁ‘uo, ((C1-C6)al kyl)2am no, (Cl 20
C6) al kyl gm no( C1- C6) al kyl, ((Cl-C6)al kyl)2am no(C1-C6)al kyl, hydroxy,
(C1-Co) al ko ; Siethalderlwhedid - C6) al koxycar bonyl ,
(Cl1- C6) al ko%?&@%ﬁﬁ%’i@%{ﬁ%ﬁ/&? ( C'Ll- C6) al koxy- CO- NH-

( Cl1- 08) al kyl - CO- Riis a grptip 6f thedermui®) het er ocycl oal kyl, ani no- CO- NH-,
(C1-Co) al kyl ami no-CO-NH, ((Cl- C6)al kyl) 2amjyso- CO- NH-,

(C6-Cl0)aryl ami no-CO- NH, (C5-(:9)heteroary I no- CO 25 NH-,

(C1- C6) al kyl am no- CO- NH- ( C1- C6) al kx4, ((?gﬁGj al kyl ) 2am no- CO- NH ( C1-
C6) al kyl, (C6-C10)aryl am no- CO- NH K@y, _

(C5-C9) het eroaryl am no- CO- NH- (C1- C6) af kyl , (C1-C6)al kyl sul fonyl,
(C1-Co) al kyl sul fonyl am no, (Cl- C6)al sul f onyl am no( C1- C6) al kyl
(Ce-Cl10) aryl sul fonyl, (C6-CL10)aryl sul fonylam no,

( C6- Clo) ar y wthetdionid Grtior@ C1- C6) al kyl , ( Cl- C6)al kyl sul fonyl ami no, (Cr 30

- 0B)a kyl gl fonyl g igfﬁ%?e%fegdf}@hﬁfvee ety Qgﬂé?:ﬂfngr&ah%drogén, (Cr-Cojalioyl, (Cr-

(CrQ9) he110erocycl ‘ntreating such a condition, &fyl? A
met hod of t KRRAKyR@IfeNYI,(CeTe)ulkienyl, (B Caalkynyk whersimieliatht alkanyband gymh  a

Tt of SR A BRI b GeHEALE gl dui apibamons, o
-+ Cy)alkoxy, (Cs-Ce)acyloxy, (CCe)alkylamino, ((C+-Cs)alkyl);amino, cyano, nitro, {Co-
Ce)alkenyl, (C2-Co)alkynyl or (C+-Cs)acylamino; or R* is (Cs-Cyo)cycloalkyl wherein the
15 cycloalkyl group is optionally substituted by deuterium,  hydroxy, amino,
triﬂuororﬁethyl. {C-Ceacyloxy, (Cq-Cslacylamino, (Cy-Cg)alkylamino,  ((Cy-
Ce)alikyl),amino, cyano, cyano(Cs-Ce)alkyl, trifluoromethyl(C4-Cs)alkyl, nitro, nitro(C4-
Ce)alkyl or (C1-Cg)acylamino;

R is (CxCo)heterocycioalkyl wherein the heterocycloalkyl groups must be

20 substituted by one to five carboxy, cyano, amino, deuterium, hydroxy, {C+-Ce)alkyl,
{C4-Cy)alkoxy, halo, (C-Ce)acyl, {C1-Ce)alkylamino, amino(C-Cg)alkyl, (C1-Cs)alkoxy-
 CO-NH, (C;-Cg)alkylamino-CO-, (C,-Celalkenyl, (CzCe) alkynyl, {C,-Cg)alkylamino,
‘amino(CrCe)alkyl, hydroxy(C+-Ce)alkyl, (C-Ce)alkoxy(C1-Ce)alkyl, {(C-Cs)acyloxy(Cs-
Co)alkyl, nitro, cyano(Cs-Ce)alkyl, halo{Cs-Ce)alkyl, nitro(C1—C6)aIkyl, trifluoromethyl,

25 - trifluoromethyl{(C-Ce)alkyl, {Cs-Cg)acylamino, (C+-Cs)acylamino(Cy-Ce)alkyt, (Ci-
Cs)alkoxy(C+-Ce)acylamino, amino(C-Ce)acyl, gmino(c1-Cs)acyI(CrCs)alkyl, (Cs-
Co)alkylamino(C-Ce)acyl, ((C1-Ce)alkyl};amino(Cs-Ce)acyl, RPR™®N-C0-0-, R®R"N-
CO-C-Colalkyl, (Ci-Ce)alkyl-S(O)n, RR™NS(O)m, RR'NS(O)n (Ci-Colalkyl,
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

| 30 each independently selected from hydrogen or (C+-Ce)alkyl; or a group of the formuia



or the pharmaceutically acceptable salt thereof; wherein R is a group of
the formula 5 R RAN -(CH2)y -~~ v whereiny is O, 1 or 2; 10 R4 is

sel ected fromthe group consisting of hydrogen, (Cl-C6)alkyl, (Cl-

Cs) al kyl sul fonyl, (C2-C5)al kenyl, (C2-Cs)al kynyl wherein the al kyl, alkenyl
and al kynyl groups are optionally substituted by deuterium hydroxy,

am no, trifluoronmethyl, (Cl- C4)al koxy, (Cl-Cs)acyloxy, (Cl-C6)alkylam no,
((C1-C6)al kyl)2am no, cyano, nitro, (C2<74cs)al kenyl, (C2-Cs)al kynyl or -
(Cl-C6)acylam no; or R4 is (C3-Cla)cycl oal kyl wherein the 15 cycl oal kyl
group is optionally substituted by deuterium hydroxy, am no,
trifluoronethyl, (Cl-C6)acyloxy, (Cl-C6)acylam no, (Cl-C6)alkylam no, ((Cil-
Co6) al kyl ) 2am no, cyano, cyano(Cl-C5)al kyl, trifl uoronmginl (Cl- C6) al kyl ,
nitro, nitro(Cl- C6)al kyl or (Cl-Cs)acylamno; R5 is{ |

(C2- ) het erocycl oal kyl whered)n the het e{gﬁ@km)oal kyl s mustRBe 20
substituted by ‘9%(13 to fi carb , no, am"hQ(Y) eri jﬁgroxy,
(Cl-06)al kyl, [ CL{E®RIfkoxy, hal o@p 1- C5) acyl , V0€1- CB) al kyani no,

H,

am no( Cl- C6) al kyl, (Ci- 56) al koxy- (CL- C5) al kyl am no- CO-,

(C2-Co6) al kenyl, (C2-C5) al kynyl, ( ) al kyl am no, am no(Cl-C6) al kyl,
hydr oxy( Cl- C6) al kyl, (Cl-Cs)al koxy(Cl-C6)al kyl, (Cl-C6)acyl oxy(Cl-

C6) al kyl, nitro, cyano(Cl-C6)al kyl, hal o(Cl-CB)al kyl, nitro(Cl-0C6)alkyl,
trifluor thyl, 25 trifluoronethyl (Cl-C6)al kyl, (Cl-Cs)dcylam nb,

(C1- C6) acyl am no( C1-C5) al kyl , éCl- C6) al koxy( C1l- C6) acyl am no,

am no( Cl- C8) acy| Wwhgfimaix9.-1c=) 4@y C1- C6) al kyl , (Cl1-

06) al kyl ani no( C1 ; hisp§Cl- C5 |, R5R SN-CO O,
R %?z GKI- agon ?(01 &C)éé?a’ﬁébd g(acé% %sgfﬁla%‘lﬂ%(% mwel-ﬁSRlG?\lg?é) m RL5RL6NS(O m

(Cl- Cs) al kyl, - R&SPA.A R&évl\l R15S(O) nR16N( C1- Cs) al kyl wherein mis 0, 1 or
(s o EstoRnasnpiogserdass e sakgrias omudopoey
10. , Y is S(0), wherein n is 0, 1 or 2; or carbonyl; and
. © Zis carbonyl, C(Q)0O-, C(OINR- 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, (Ci-Cg)acyloxy, (Ci-Cs)acylamino, (C:-Ce)alkylamino, {(Cq-
- 16 Cglalkyl);amino, cyano, cyano(Cy-Ce)alkyl, trifiuoromethyl(C+-Ce)alkyl, nitro, nitro(C-
Ce)alkyl or (C;-Ce)acylamino;
R" is carboxy, cyano, amino, oxo, deuterium, hydroxy, trifluoromethyl, (C4-
Celalkyl, trifluoromethyl(C-Cs)alkyl, (Cs-Celalkkoxy, halo, (Csq-Celacyl, (Cs-
Cs)alkylamino, ((C-Ce)alkyl): amino, amino(Cs-Ce)alkyl, (C4-Cs)atkoxy-CO-NH, (C-
20 Cglalkylamino-CO-, (Co-Cilalkenyl, (CCs) alkynyl, {C4-Cs)alkylamino, hydroxy(C-
Colalkyl, (Cq-Co)alkoxy(Cy-Colalkyl, (C:-Ce)acyloxy(Ci-Ce)alkyl, nitro, cyano(Cq-
Colalkyl, halo(Cs-Ce)alkyl, nitro(C-Cealkyl, trifluoromethyl, trifluoromethyl(C;-
Colalkyl, (Ci-Ceacylamino,  (Ci-Ce)acytamino(Ci-Cglalkyl,  (Cs-Ce)atkoxy(Cq~
Ce)acylamino, amino(C-Cg)acyl, amino{C4-Cs)acyl(C-Cs)alkyl, {(C1-Cs)alkylamino(C,-
25 Cglacyl, ((C1-Cs)alkyl):amino(Cs-Ce)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, (Ci-Co)alkyl-S(O)m, (C1-Co)alkyl-S(O)m-
(Cr-Colalkyl, R™RNS(O)n, RR®NS(O)n (Ci-Co)alkyl, RS(O)n R™N,
R™S(0),R"N(C-Ce)alkyl wherein m is 0, 1 or 2 and R* and R" are each
independently selected from hydrogen or (C4-Cg)alkyl;
30 R? and R® are each independently selected from the group consisting of

Csalkynyl, friflucromethyl, trifluoromethoxy, (Ci-Ce)alkyl, (Ci-Celalkoxy, (Cs-



(CRSR(Y) (s I I whereinais O, 1, 2, 3 or 4, b, ¢, e, f and g are each
I ndependently O or 1; dis O, 1, 2, or 3; Xis S(O, whereinnis 0, 1 or
2; oxygen, carbonyl or -C(=N-cyano)-; 10 Y is S(O, wherein nis 0, 1 or
2; or carbonyl; and Z is carbonyl, C(OO, C(ONR or S(O, whereinn is 0,
1 or 2, Rs, R7, R3, R Rl10 and R' are each independently selected fromthe
group $ consisting of hydrogen or (Cl-Cs)al kyl optionally substituted by
deuterium hydroxy, amno, trifluoromeféyl, (Cl-Cs)acyl oxy,

(C1-C6) acyl am no, (Cl-C6)al kylam no, ((Cl 15 C6)al kyl ) 2am no, cyano,

cyano(Cl-C6)al kyl, trifluoronethyl (Cl-Cs)al kyl, nitro, nitro(Cl- C6)al kyl

or (Cl-Co5)acylamno; R 12 is carboxy, cyano, am no, oxo, deuterium

hydr oxy, 5t r iChd)eyeloatket wiydrein(tidd alkgs alkbky or, cycloalkd/uroapeedre pliGialC8)kdtikyed

(C1- Co) al koyy, - | : al kyl am n . Cl, )2

G o, am by €20 T fups bub? cBBKep 1o S Y. B8, ek (G oo
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- al ko F : - ac - ALt n -
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t ri f1 uor omeChytycloalkylCs {GilGiylcycléditex@s) (ByColatkytamino, ({(C-Cs)alkyl};amino, (Ce-

(C1-C6) gagyl am - C5) ghk - Cs) X - CB)acwlam :

armi no( Cﬁﬁmﬁﬁé}?@%ﬁﬁ'no?éiﬂ@ak&@ﬂ( C1YC& ‘&%b@%',o’ ( Cf-éﬁs&f)g(ﬁk@ﬁ'gwi'no(@f 25

%)5%%:% C(o( Cilv)ﬁ@l‘ﬁ?lﬁkw.l cheme')afbﬂﬁﬂfoﬁﬁl\l )@&Cm)éﬂgﬁﬂfbﬁNH W w‘-(%)agl, (Srce)alkoxy-

(C1-06) al ky PO el e Py ety Losbancaibitey grCr

Rl_&'angNS(1 O By)aeylCaheateky lthe REEBCHDYIN rﬁtﬁﬁcyqld%ﬂévsd (a@):lnajfﬁt | M@ips(tﬁbeabkt%dna%er ein

mis 0, o] an e gac e rom
hydr ogen or glﬂ%ﬁ@ Q; %Qgr}gfgg%ﬁ%{ﬂ’dwﬂéﬁlweg‘SWﬁ@@6%‘?1'@2{31 ﬁéf&gﬁg"@&éd from

t .hrebgrr or.lﬁ( CcCAsNHEY, i (@-Galjalky(hm-tslgse(ﬁ:n](}é)alkyal r i(mcsmmcmﬁu—llecmmw,, Qg tro,

car boxy, - : - al kyn tri K t

e 11 uor oree NN RN FRpHER 2o b C i, ooy rCapiony, .

R ﬁ@;@oﬁj!ﬁmr@'l(ﬁabk)tﬁlkoxmde'r(eix-Ea)‘afkefﬁiaﬁ]dnyl(al-ﬁgaﬂmw. :(@&CQHMW

groups are gptional |y.sulst.i e 0 re r QuUps cte rom

" hal o, hydroals'!m(:ar b8§f§ﬂ°@ﬁ¢ﬂ8“‘?‘¢1- C%?ﬁ%@i‘?’%%{bmya%lnch ?8' 1°)tar3ﬁ|( ¥

g Cs)alkoxycarbonylamino, (C-Cg)alkylamino, ((C4-Cs)alkyl),amino, (Cs-

20  GCglalkylamino(C4-Cs)alkyl, ((Ci-Ce)alkyl);amino(C4-Cslalkyl, hydroxy, (Ci-Ce)alkoxy,
carboxy, carboxy(Ci-Cglalkyl, (Ci-Csalkoxycarbonyl, (C4-Cglalkoxycarbonyl(Cq-
Ce)alkyl, (C1+-Cs)alkoxy-CO-NH-, (C+~Ce)alkyl-CO-NH-, cyano, (Cs

 Cg)heterocycloalkyl, aming-CO-NH-, (C4-Ce)alkylamino-CO-NH-, {(Cy-
Ce)alkyl);amino-CO-NH-, (Cs-Cyp)arylamino-CO-NH-, (Cs-Cg)heteroarylamino-CO-

26 NH-,  (Cy-Cglalkylamino-CO-NH-(Cy-Cglalkyl,  ((C4-Cs)alkyl).amino-CO-NH-(C;-

Ce)alkyl, (Ce-Cig)arylamino-CO-NH~(C-Cilatkyl, (Cs-Co)heteroarylamino-CO-NH-(C;-

Cs)alkyl, (C+-Ce)alkyisulfonyl, (C+-Ce)alkylsulfonylamino, (Cq-
: Ce)alkylsulfonylamino{C4-Cglalkyl, (Cs-Cio)aryisulfonyl, (Ce-Cio)arylsulfonylamino,
{Cs-Cao)arylsulfonylamino{C,-Cs)alkyl, (C+-Cs)alkylsulfonylamino, (Cy-

30  Ggaikylsulfonylamino(C+-Cg)alkyl, (Cs-Cg)heteroaryl or (C2-Co)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 mammai an amount
of a compound of the formula



(G -Co)ai kyl am no, ((G -Co6)al kyl)2am no, (CS-C9)heteroaryl,
(C2-C9) het erocycl oal kyl, (C3-C9)cycloal kyl or (C6-C,0)aryl; or R2 and R3
are each i ndependently (C3- C, o0)cycloal kyl, (C3-Clo)cycl oal koxy,
(C, -Co6)al kyl am no, ((Cl-C6)alkyl)2am no, (Ce 10 Clo)aryl am no,
(C1-C6)al kylthib, (C6-Clo)arylthio, (C, - C6)a| kyl sul finyl, (C6-
C o)arylsulfinyl, (C, -C6)alkylsulfonyl C6-C,0)aryl sul fonyl, (C, -C6)acyl,
(C, -Co6)al koxy- CONH, (C -C6)al kyam o= (C5-C9) het er oaryl ,
(C2- C9) het erocycl oal kyl or (C6- Cio)aryl wher ein the heteroaryl,
het erocycl oal Kyl and aryl groups are optionally substituted by one to
three halo, (C -C6)alkyl, (Cl-0C6)alkyl-CO NH, (C1l-C6)alkoxy 15 CO NH,
(G -C6)al kyl -CO NH (C, - CG)aI kyl , (R:l 4l koxy- CO-NH(C, - Co) al kyl, (C, -
C6) al koxy- CO- NH ( C, - C6) al koxy, car boxy( G - C6) al kyl,
car boxy(C, - C6) al koxy, benzyl oxyca (C1- )aI *(oxy,
(C, - C6) al koxycar bonyl (Ci - C6) al kdky, Raryl ami no,
am no(C, -C6) al kyl, (C,-C5)al koxy amno (CG C o)aryl (G -
C6) al koxycar bonyl arri no, (Cl-C6)alKkyl amtho, ((Cl-C6)al kyl)2am no, (Cl1 20
C6) al kyl am nogC C6) al kyl, (( C6) al kyl') 2am no( G - C6) al kyl, hydroxy,
(C, - C6) al ko@yth e@ﬁ\"ﬁé@“"@@r%ﬁ%@eﬁeﬁil ®3ff Whergin. 0g) al koxycar bony!
(C, - ©6) al koxycar ipgnyh gfoup Flfoklia ( C - C6) al koxy- CO- NH-,
(C1-C6)al kyl -CO-NH, cyano, (C6- C9)heterocycloal kyl, am no- CO NH,
(C1- C6) al kyl am no- CONH- ((G - ©p)alkyl )2amm§) CONH-
. (C6-C,0)aryl am no- CO- NH, (Co- C9)he ero I,e(mno CO 25 NH-,

(C, -Co6)al kyl'am no- CONH-(O CG)aIkR (,d/ @IkyI)Zamno CO NH (C, -
Co6) al kyl , (C6- Oo)arylamno CONH—(C- ) al kyl”,
(C5-09) heteroaryl am no-CO- NH- (G - Cb) al kyl , (C C6) al kyl sul fonyl |
(G -Co6)al kyl sul fonyl am' no, (C, - C6) al"k'WsuI fonyl am no(C, - (::6)al kyl,
(C6-C, 0) aryk',\ﬁ;l\all,%| 2}% .Clo) aryl sul fonyl am no,
(Ce-C,0)arylsu o a{m no(GCi - Ce)al kyl, (G -C6)al kyl sul fonyl am no, (C, 30
C6) al kyl1€ul f onyl tacf(edact@fsfr@hkﬂie g('ﬂit& Congistingr ofuhydirogen, (C,-Ca)alkyl (Cs-

C2-(:9) het A
rethod bf 1 CARRRYIAMANC, CAEKEREL ICFOARE Refith Bl SRAY) hd Bt
‘bet a-cel | s, gmmatelop'sqnaﬂwulastmauﬂ by dediesivronpdipre Simine, atnﬂt@remeﬁwbj(@et i on

amount ”f;‘?m?@a‘@%%h@al@%ﬁx?“fﬁ&@%a‘*ﬁ*%(é‘@%kﬁkg{aw chéhe’ ifd, L™

Co)alkenyl, (Co-Cs)alkynyl or {C1-Ce)acylamino; or R* is (Cs-Cio)cycloalkyl wherein the
15 cycloalkyl group is optionally subsfituted by deuterium, hydroxy, amino,

W

trifluoromethyl, (Ci-Celacyloxy, (Ci-Cs)acylamino, (Ci-Celalkylamino, {((Cs-
Ce)alkyl).amino, cyano, cyano{C,-Cslalkyl, friffuoromethyl{C,-Cslalkyl, nitro, nifro(C4-
Ce)alkyl ot (C4~Cs)acylamino;
R® is (Ca-Co)heterocycloalky! wherein the heterocycloalkyl groups must be
20 substituted by one to five carboxy, cyano, amino, deuterium, hydroxy, (C,-Ce)alkyl,
{C+-Cg)alkoxy, halo, (C4-Cslacyl, (C-Ce)alkylamino, amina(C4-Cg)alkyl, (C1-Cs)alkoxy-
CO-NH, {C,-Cg)alkylamino-CO-, (C.-Cslalkenyl, (C»-Cs) alkynyl, (C4-Ce)alkylamino,
amino(C,-Cslalkyl, hydroxy(Cr-Cs)alkyl, (Ci-Cs)alkoxy(C+-Cs)alkyl, (C1-Ce)acyloxy(Cy~
Ce)alkyl, nitro, cyano(Ci-Ce)alkyl, halo(C-Cs)alkyl, nitro(C4-Ce)alkyl, trifluoromethyl,
25 trifluoromethyl(C,-Cslalkyl, (Cs-Cslacylamino, (C4~Cs)acylamino(C4-Ceglalkyl, (Ci-
' Coalkoxy(C+-Co)acylamino, amino(C:-Ge)acyl, amino(Cs-Ceacyl(C+-Cealkyl, (Ci-
Cs)alkylamino(C:-Ce)acyl, ((Ci-Cs)alkyl).amino(C+Celacyl; R¥RN-CO-0-, R®R™N-
CO-(C-Cglalkyl, (Ci-Cs)alkyl-S(O)n, RPR™NS(O)n, RR™®NS(Q); (Ci-Co)alicyl,
R"™S(0)m RN, R¥S(0)nR"N(C-Co)alkyl wherein m is 0, 1 or 2 and R and R" are
80 each andependenﬂy selected from hydrogen or (C1~Ca)alkyl ora group of the formula



N H5 or the pharmaceutically acceptable salt thereof; wherein Rl is a
group of the formula 5 RAN ,(CH2)y | whereiny is O, 1 or 2; 10 R4 is

sel ected fromthe group consisting of hydrogen, (Cl-C6)alkyi, (Cl- ‘
Ce) al kyl sul fonyl, (Cz-C6)al kenyl, (CrCB)al kynyl wherein the al kyl, al kenyl
and al kynyl groups are optionally substituted by deuterium hydroxy,

am no, trifluoronmethyl, (Cl- C4)al koxy, (Cl-C6)acyloxy, (Cl-CB)alkylam no,
((C1-Ce)al kyl)2am no, cyano, nitro, (Cr-77¢:6)al kenyl, (CrC6)al kynyl or
(Cl-C6)acylam no; or R4 is (C3-Clo)cycl oal kyl wherein the 15 cycl oal kyl
group is optionally substituted by deuterium hydroxy, am no,
trifluoronethyl, (Cl-C6)acyloxy, (Cl-CB)acylam no, (Cl-C6)alkylam no, ((Cil-
Ce) al kyl ) 2am no, cyano, cyano(Cl-C6)al kyl, trifl uorongtgiW (Cl- C6) al kyl ,
nitro, nitro(Cl- C6)al kyl or (Cl-CB)acylamno; R6 is

(C2- (Dg) het er ocycl oal kyl wheQgin the het@*r\@ﬁylil oal kyl R%pbe 20
substituted by e to fi carbo no, (Y) teri ydr oxy,
(C1-06)al kyl,  (Cr{cBfRijkoxy, hal of N ¢1-C6)acyl, ' (€1- Ce)al kﬁam no,

am no( Cl- C6) al kyl, (C1-Co6)al koxy- oMH, (Cl- CB) al kyl am no- CO-,

(C2-Co6) al kenyl, (CrC6) al kynyl, (Clv al kyl am no, am no(Cl- C6) al kyl ,
hydr oxy( Cl- C6) al kyl , (Cl-C6) al koxy(Cl1-C6)al kyl, (Cl-C6)acyl oxy(Cl-
C6) al kyl, nitro, cyano(Cl-C6)al kyl, hal o(Cl-C6)al kyl, nitro(Cl-C6)alkyl,
trifluor thyl, 25trif|uororrethyI(C1 C6) al kyl, (Cl-C6)acyl am nd,

(C1- C6) acyl am no(Cl Ce) al ky g - 06) al koxy(d -C6) acyl am no,

ani no( Cl- C5) acy| Wf@ﬁ?‘ﬁ@(’@@ 136?) Qf 4 (Cl C6) al kyI (Cl1-

Ce) al ky] am no( Cl1- @%égq)gnd dérgje-a@@}rﬁg{gﬂcbeagrb gCL- C6) acyl, RI5RL6N-CO-O-,
R75R1BN- - CO-(Ci , C6) al kyl -S(O m R16R16NS(O) m RI5R 6NS(O) m

(Cl-Ce)al kyl, RIS ﬂn?F@ré‘N R15S( O) nRi 6N( C1- C6) al kyl wherein mis 0, 1 or
2 and R15 and Ri6( féfﬁcﬁ%h@r@ﬁm ls@d%eng@ggéu &%&?t (ENIC%N&EOQGH or

(C1-Co6).al kyl; or group of f or mul R10) " Nf /R12
(CR6V\)a N (Y) (z)\gls S(O), wherelnnlso 1 or 2; or carbonyl; and
Z is carbonyl, C(O)O-, C{O)NR- or S(O), whereinnis 0, 1 o 2;
R% R, R®, R% R" and R" are each independently selected from the group
. consisting of hydrogen or (C;-Cg)alkyl optionally substituted by deuterium, hydroxy,
amino, trifluoromethyl, (Ci-Cglacyloxy, (Cs-Cs)acylamino, (Cq-Cs)alkylamino, ((Cs-
15  Cg)alkyl);amino, cyano, cyano{C:-Cg)alkyl, trifluoromethyl(C4-Cg)alkyl, nitro, nitro{C;-
Cs)alkyl or {(C4-Cg)acylamino;
R'" is carboxy, cyano, amino, oxo, deuterium, hydroxy, triflucromethyl, (C;-
Colalkyl, trifluoromethyl(Ci-Cglalkyl, (Cy-Cg)alkoxy, halo, (Ci-Celacyl, (Ct-
_ Ce)alkylamino, ((C-Cg)alkyl), amino, amino(C;-Cs)alkyl, (C4~Ce)alkoxy-CO-NH, (Ci-
20 GCg)alkylamino-CO-, (Co-Cglalkenyl, (Co-Ce} alkynyl, (Cy-Ce)alkylamino, hydroxy(Cq-
Colalkyl, (Cy-Csalkoxy(C4-Cg)alkyl, (C1—(_36)acyioxy(C1-Ce)aIkyI, nitro, cyano(Cs-
Celalkyl, halo{C~Celalkyl, nitro(C-Cg)alkyl, trifluoromethyl, trifluoromethyl(C;-
Cglalkyl, (Ci-Cs)acylamino, (C-Ce)acylamino(Ci-Cglalkyl,  (Cq-Ces)alkoxy(Cs-
~ Cg)acylamino, amino(C,-Cglacyl, amino(C,—Ce)acyl(CfCa)aikyl, (C4-Ce)alkylamino(C;-
25 Cglacyl, ((C-Co)alkyl).amino(Ci-Ce)acyl, R¥R™N-CO-0O-, R"™R'"N-CO-(C-Cs)alkyl,
 R™C(O)NH, R'®OC(OJNH, R™NHC(O)NH, (Ci-Ce)alkyl-S(O)m (C1-Co)alkyl-S(O)n
(C+-Colalkyl, R™R®NS(O)y, RR™NS(O)n (Ci-Colalkyl, R™S(0)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 (C;-Cg)alkyl; '
30 R? and R® are each independently selected from the group consisting of
hydrogen, deuterium, amino, halo, hydoxy, nitro, carboxy, (Cx-Ce)alkenyl, (Cs-
Ce)alkynyl, trifluoromethyl, trifluoromethoxy, (Ci-Cglatkyl, (Ci-Celalkoxy, (Cs-



(-6 Rc 511 whereinais 0, 1, 2, 3 or 4, b, c, e, f and g are each

I ndependently O or 1; dis O, 1, 2, or 3; Xis S(O, whereinnis 0, 1 or
2; oxygen, carbonyl or -C(=N-cyano)-; 10 Y is S(O" wherein nis 0, 1 or
2; or carbonyl; and Z is carbonyl, C(OO, C(ONR or S(O, whereinn is 0,
1 or 2, R, R, R6, RO, RID and R' are each independently selected fromthe
group consisting of hydrogen or (C -(:6)alkyl optionally substituted by
deuterium hydroxy, amno, trifluorome¥aéyl, (Cl-C6)acyloxy,

(G -C6)acyl am no, (Cl-C6)al kylam no, ((Cl 15 C6)al kyl )2am no, cyano,

cyano( Cl- C6) al kyl, trifluoromethyl (Cl-C6)alkyl, nitro, nitro(Cl- C6)alkyl

or (Cl-C6)acylam no; R12 is carboxy, cyano, am no, oxo, deuterium hydroxy,

trifluor metmy)byclc(aw wm)aml tha lalkyt, rikokyior cyeisaligl qraapsae siptignally sabsitispal koxy |
hal o, ( Cl

al -
am no( G - |q( Itb ﬂif&lig Isﬁﬁf%wpﬁl{)(@fﬁ )% JIQ) %Fﬁ'% g@ %Ikylthlo’
Egz %g a: Il:erlﬂ-ﬂs}é@a@')o aﬂ(@ycy)hmymzﬁmar@a)(ﬂa@)mm;m@il H%Qn)tge(c@gcydgajlql kyl
al ko y c y n
~Cs)al kyl, 2%%&%@& (€ “%%’% 3'1082 %ﬁ& Ig:‘at“;”?f daohy ghn(je({p%n?%
trifluor orretmwadﬁia{ky( ;((B;)-aloqublpamo(cycl((cmaalyylamnno ((C1—Ce)alkyl)gamlno (Cﬁ—

(C1-Co6) ac Cl C6) kQx C6),ac
am no( C %6%?6) g no?@i%‘@%h ClT‘lt\f(J )"g%fo é% _gé%%ﬂff I no Cfal 25
C6) aC)él C(o( ©1u)@f§f]sallfhyll JCat)alkyidny), dﬁyﬂw)mﬁﬂi‘m @Or-Os)acyl, (01-Cs)alk0XY-
RL5R 6N- N ]
(G - 06) al ky @P@G ?é é@f"ﬁﬂ%‘)"%‘% P T&@ﬁm%%’“&?%@%‘%@ﬁ%ﬁﬁb‘%
R15R18NS( 0) G )6yt Giesdifythe IRISSAEE), nhéleidyclodiiol (o) Al Qg @&) sptignaligher ei n
mis 0, 1 d R15 an 16 C e I
hydr ogen or s("gf‘t 4 Ve %O{?Fﬁe §ﬁ'@’ gg Q?’%ﬁ‘gaiﬁ eﬂgﬂgedn%gﬁjtlr )%{':(t d from
t hebgr oun; C QGNL-| (@—Oi)alk%m%(&l—?@alkﬁrl MCMW-CMI-G}(CWdaIKyI, (@i-tro,
car boxy, a t )
trifluor orre %%P @X'Ba@%?ﬁ"@ Waf’?{é&y(b f’@?ﬁ 5%‘1°°§V(‘818f’8§}‘81‘%a| kyl

wherein the b@htqyd;xycabhmocms)mmdypa(mws)ajkmpabm%&)aﬂwa y(Cetthe)aivl, t ued

amino, amino(C-Ce)alkyl, - (Ci-Cs)alkoxycarbonylamino, - (Ce-Cao)aryl(Cs-
Cg)alkoxycarbonylamino, (C1-Ce)alkylamlno, ((C4-Cg)alkyt)zamino, {Cy-

20  Cglalkylamino(C-Ce)alkyl, ((Ci-Ce)alkyl).amino(Cs-Ce)alkyl, hydroxy, (Ci-Ce)alkoxy,

carboxy, carboxy(C-Cslalkyl, (C1-Co)alkoxycarbonyl,  (C4-Cs)atkoxycarbonyl(Cq-

- Cglalkyl, (C+-Colalkoxy-CO-NH-, - (C4Csalkyl-CO-NH-, cyano, (Cs
Co)heterocycloalkyl, amino-CO-NH-, (C+-Co)alkylamino-CO-NH-, ((Cy-
Cs)alkyl),amino-CO-NH-, (Cs-Cio)arylamino-CO-NH-, (Cg-Cg)heteroarylamino-CO-

25 NH-, (C;-Cs)alkylamino-CO-NH-(Cs-Cglalkyl, ((C+~Ce)alkyl),amino-CO-NH-(C4-

Celalkyl, (Cs-Cip)arylamino-CO-NH-~(C4-Cg)alkyl, (Cs-Co)heteroarylamino-CO-NH-(C-

Ce)alkyl, (C~Cg)alkylsulfonyl, (C4-Cs)alkylsulfonylamino, (Cq-
Co)alkylsulfonylamino(C-Ce)alkyl, (Ce-Cro)arylsuifonyl, (Ce-Cro)aryisuifonylamino,
(Cs-Cro)arylsulfonylamino(C4-Ce)alkyl, (C4-Ce)alkylsulfonylamino, (Cy-

30 Cg)alkylsulfonylamino(Cs-Ce)alkyl, (Cs-Cg)heteroaryl or (C»-Co)heterocycloalkyl;
effective in treating such a condition,
13. A method of treating or praventing cellular (hepatocytes, pancreatic.
beta-cells, stem cells, neural and. cardiac myocytes) transplant rejection in a
mammal, including a human, comprising administering fo said mammal an amount of

35 acompound of the formula



by one to three groups selected from hal o, hydroxy, carboxy, am no
(C1-C5)al kylthio, (Cl-GC5)alkylam no, ((Cl-C3)alkyl)2am no,

(C5-Cg) heteroaryl, (CzZ-C9)heterocycloal kyl, (C3-Cg)cycloal kyl or
(Cs-C,0)aryl; or R2 and R3 are each independently (C3- Cl19 cycl oal ky1l,
C3-C19)cycl oal ko ( xy, (C, -GCs)al kylam no, ((C,-Cs)alkyl)Zam no, (Cs- 10
Cl9)aryl am no, (Cl-C5)al kylthio, (C5-Clo)arylthio, (Cl-C6)alkylsulfinyl,
(C5- Clo)arylsulfinyl, (Cl-C5)alkylsulfosgl, (C5-Clo)arylsulfonyl,
(Cl-C5)acyl, (Ci1-C5)al koxy- CO NH, (Cl-C5)al kyam no-CO-, .

(C5-Cg) heteroaryl, (C2-C9)heterocycloal kyl or (C5-: Cl9)aryl wherein the
het eroaryl, heterocycl oal kyl and aryl groups are optionally substituted by
one to three halo, (Cl-C5)alkyl, (@* CS)F@] kyl -CO-NH, (Cl-GC5)al koxy 15
CO NH, (Cl-Co)al kyl-CO NH (C1-C5) 4} kyl it (C1-C5) al koxy- CO- NH ( C1l- C5) al kyl
(Cl- Cs)al koxy-CO NH ( Cl- C5) al ko Xy, carboxy(Cl-C5)al kyl,

car boxy( Cl- C6) al koxy, benzyl oxy 1-[@3) al Hoxy,

(C1l- C5) al koxycar bonyl ( C1- C5) al koxy, lo)aryl, am no,

am no( Cl1- C6) al kyl, (Cl-C6)al koxycambonyliani no, (C5-Clo)aryl (C1-

06) al koxy®ar bonyl am no, (Cl-C5)al kyl ani no, ((Cl-C5)al kyl)2am no, (CLl 20
C5) al kyl am nof fié-phanaddeytically @edepgtabia skl thedai vak&id - Co) al kyl, hydroxy,

(C1- C6) al koxy, C%ﬁ box%g C%ﬁ&%ﬁéyﬁ C5) al kyl, (Cl-C5)al koxycar bonyl

( C1- C5) al koxycar bbn{fig ¢PuP | TRAAUIA (C1- Ce) ai koxy- CO- NH-,

(C1l-Co)al kyl -CO-NH, cyano, (C5- Cg)heterocyc | kyl, am no- CO- NH,
(C1-C(j)al kyl am no-CO- NH, ((Cl- Q9)al kyl) 2a 0- CO- NH-,

(C5-C19) aryl am no-CO-NH, (C5-Cg) h%@roaéy Iy10- CO- 25 NH-,

(C1- C5) al kyl ami'no- CO- NH- ( Cl1- Cs) al kyl', i\ &’;’al kyi ) 2am no- CO- NH- ( Cl1-

C5) al kyl, (C5-Clo)aryl am no- CO- NH ( C1- Q5) al kyl , '

(C5-Cg) het eroaryl am no- CO-NH (C1l- C5) allkyl, (Cl-C5)al kyl sul fonyl,

(C1-C6) al kyl sul fonyl am no, (Cl- C5)al kyl sul fonyl am no(C1-C5) al kyl,

( C3- Cl0) ar y| Wagredjs 0, { @52c10) ar yI sul f onyl ani no,

Sl 0! e epeiagy e Y T A A, 6

C5) al kyl sul f onyl am no( C1- ‘
( C2- C9) het er’crgkyigdioryl (C-Ealsenvl. € -iGr)atlityapt wiragein tbé atkyl; aiichingl aml. aliiyl A
et Bgdcgﬁggggﬁ?g]& 518 ishally 'sundiBted By GahétiR RN, SRirdChffibEhedy 48, e

Vet hyl - [ 4- w&wgwgf -(@:r%@ﬁym, gurGdaliyylamisiop {i-Gealkghaning, Ziyepy, niod, a2, 3- 35
2 Mot hyl - (Rt TERC allomyl o (CosCrlagyiaming: or R s (G Coleyrlanli whersinhge. 1.
. car boxyl-‘ﬁ5c Syclgalipdt [9yPupesiseroptionally  substituted by deuterium, hydroxy, amino,
~ friflucromethyl, - (Ci-Colacyloxy, (Ci-Cg)acylamino,  (Ci-Ce)alkylamino, {(Cy-
Ce)alkyl)samino, cyano, cyano(Ci-Cg)alkyl, trifluoromethyl(C4-Cg)alkyl, nitro, nitro(Cy-
Ce)alkyl or {C+-Cg)acylamino;
R is {C-Co)heterocycloalkyl wherein the heterocycloatky! groups must be

20 subsfituted by one to five carboxy, cyano, amino, deuterium, hydroxy, {C,-Ce)alkyl,
(C4-Ce)alkoxy, halo, (C4-Cg)acyl, (C1-Cs)alkylamino, amino(C4-Ce)alkyl, (Ci-Cg)atkoxy-
CO-NH, (C;-Cg)alkylamino-CO-, (C,-Ce)aikenyl, (C2Cs) alkynyl, (C4-Cg)alkylamino,
amino(Cy-Cg)alkyl, hydroxy(C,-Ce)alkyl, (C1-Cealkoxy(Cq-Ce)alkyl, (C-Cs)acyloxy(Ci-
Cs)alkyl, nitro, cyano(C;-Cs)alkyl, halo(C;-Ce)alkyl, nitro{C~Cg)alkyl, trifluoromethyl,

25 triﬂuoromethyl(C1-Cs)alkyi, (C+-GCglacylamino, (Cy-Cg)acylamina(Cq-Celalkyl, (Cq~
Cslalkoxy(C-Ce)acylamino, amino(C-Cs)acyl, amino(C+-Cs)acyl(C+-Cq)alkyl, (Ci-
Co)alkylamino(C-C)acyl, ((C1-Csalkyl);amino(Cs-Coacyl, R¥R'®N-CO-0-, RER™N- -
CO-(C-Colalkyl, (Ci-Colalkyl-S(O)n, R™R™NS(O)m, R™R™NS(O)n (Cr-Co)alkyl,
R™S(0)m RN, R**S(0)R™N(C;-Ce)alkyl wherein m is 0, 1 or 2 and R* and R are

.. 30 _each independently selected from hydrogen or (C+-Cg)alkyl; or a group of the formula




-82- 5 '
3,3,3-Trifluoro-1-{4-nethyl-3-[nmethyl-(7H pyrrol o[ 2, 3-d] py(m di n-4-yi)-amn
o]- piperidin-l-yl}-propan-I -one; 4-Methyl-3-[nethyl-(7H pyrrol o[ 2, 3-d]
pyri m di n-4-yl)-amno]-piperidin-1 - carboxylic acid di nethyl am de;
({4-Methyl -3-[net hyl - (7H pyrrol o[ 2, 3-d] pyri m di n-4-yi)-am no] - pi peridi ne- |

- [ 10 carbonyl}-am no)-acetic acid ethyl ester;

3-{4-Met hyl - 3-[ met hyl - (7H pyrrol of 2, 3- dFByr|n1d|n 4-yi)-am no) - pi peridin-1-
yl }- 3-oxo-propionitrile;

3,3,3-Trifluoro-1-{4-nethyl-3- [nethyl-(S-nethyI 7H-pyrrol o[ 2, 3-d] py(m din-4
- yl)-am no] - pi pe(di n-1-yl)-propan-| -one;

1-{4- Met hyl - 3-[ net hyl - (7H pyrrol of 2, 3- d]pyr|n1d|n 4- yAR¥am no] - pi peri di n-
-yl }- but-3-yn-1-one;

1-(3-[(5-Chlorag Fprrro 2@@ pyrim Cpﬁﬁmyl) met n1no] et hyl -

pi peridin-1 - yI} r o &\\\

1-{3-[(5-Fluoro-7 f?blo[Z 3-d]p W| 1 di n-4- yI) thyI an1noﬂ 4- et hyl - 20

pi peridin-1-yl}-propan-I-one;
N- cyano- 4- net hyl - 3-[ met hyl - (7H pyr g] [2,3-d] pyrimdi n-4-y| )-am no] - N -

- propyl - pi peridi ne-| -carboxam di ne; N-cyano-4,N ,

N -Trimethyl -3-[nmethyl - (7H pyrrol o[ 2, 3-d] pyri m di n- 4- yl)-am no] pi perid

i ne- 1- cagboxam di ne; 25

Met hyl - [ (3R, 4R) - 42 met hyl ane 1-sul fonyl)-pi peridin-3-yl]- (7H-

pyrrol o[ 2, 3-d] pywhﬁ{em '54&>;‘I’%'§

(3R 4R) -) - 4- Met hy| €,3, [ and hyre éidﬁlpdépemherﬁt@,(smcﬂ;pyri m di n-4-yl)-ani noj

pi-peri di ne-|-car aox 1?(*2 aCéd nmet hyl ester;

3,3,3-Trifluoro- %’3 =4- met hyl - 3-[ met hyl - (7H pyrrol o[ 2, 3-d] pyri m di n-4

- 30 yl)-anino]- pxupe(d));lmmtekeuyh}is@rﬂﬂﬁﬂlﬂiym@carbonyl or-C(*N~c ano)-; -
(3R 4R ﬁ Met hyl s @é%ﬂe&f‘? % olghg dl]]ﬁy(nrg di n- -am noj -
pi peri dit -car VA
{(3R 4R) - 4- I\/Et hyzﬁ'sedrmym(ooob}@(mwma[s(@nﬁbmnhm @ion44ry} ) - am no] - pi peddi
3L (3R AR - 4 Vet Porl 3T ity sPi e By BUSRARTIEGY slartnd oy e g -
- pi peridin-| cer;d@tmgwwdmgapbomtmd)bmyl optionally substituted by deuterium, hydroxy,
amino, trifluoromethyl, (Cs-Cs)acyloxy, (Ci-Cslacylamino, (C-Cg)alkylamino, ((Cs-
15 Gglalkyl).amino, cyano, cyano(C,-Ce)alkyl, trifiuoromethyl(C-Cs)alkyl, nitro, nitro(Cq-
Ce)alkyl or (C+-Ci)acylaming;
R is carboxy, cyano, amino, oxo, deuterium, hydroxy, trifluoromethyl, (C;-
Celalkyl, trifluoromethyl(C,-Cs)alkyl, (C-Csalkoxy, halo, (C-Colacyl, (Cs-
. Ca)alkylamino, ((C+~Ce)alkyl), amino, amino(Cs-Ce)alkyl, {Cs-Cs)alkoxy-CO-NH, (C4-
20 Celalkylamino-CO-, (Co-Cglalkenyl, (C»-Cs) alkynyl, (Ci-Ce)alkylamino, hydroxy(Cs-
Celalkyl, (Ci-Ce)alkoxy(Cs-Co)alkyl, (Ci-Cs)acyloxy(C-Ce)alkyl, nitro, cyano{Cy-
Celalkyl, halo(Cy-Celalkyl, nitro(Cs-Celalkyl, triflucromethyl, trifiuoromethyl(Cq~
Cealkyl, . {Ci-Cglacylamino,  (Ci-Cglacylamino(Cy-Celalkyl,  (Ci-Celalkoxy(C-
Ce)acylamino, amino(C;-Cs)acyl, amino(C,-Cg)acyl(C+-Ce)alkyl, (C-Cs)alkylamino(C,-
25 Cgacyl, ((Ci-Cealkyl).amino(Ci-Colacyl, R™R"N-CO-0-, R®R™N-CO-(Cs-Ca)alkyl,
| R'®C(O)NH, R"¥OC(O)NH, R™NHC(OINH, (Ci<Co)alkyl-S(O)m (Ci-Co)alkyl-S(O)
(Ci-Colalkyl, R™R™NS(O)y, RPR™NS(O)n (Cir-Colalkyl, R¥S(0), RN,
R'°S(0)mR"™N(C-Coalkyl wherein m is 0, 1 of 2 and R® and R™ are each
independently selected from hydrogen or (C4-Cg)alkyi;
30 R? and R® are each independently selected from the group consisting of

_ hydrogen, deuterium, ammo halo, hydoxy, nitro, carboxy, (C,-Celalkenyl, (Cs-
Cg)alkynyl, tnﬂuoromethyl tnﬂuoromethoxy, (Ci-Co)alkyl, (Cr-Co)alkoxy,  (Ca-



3-Trifluoro-1-{(3R 4R)-4-net hyl - 3-[ net hyl - (5- net hyl - 7H pyrrol of 2, 3-

3,3,

d] pyri mdin-4-yl)-am no]-piperidin-1 -yl}-propan-| -one; -83- 5

1-{(3R 4R) - 4- Met hyl - 3-[ et hyl - (7H pyrrol o[ 2, 3-d] pyri m di n-4-yl)-am no] -

pi peridi n-1-yQ but - 3-yn- 1- one;

1-{(3R 4R)-3-[(5-Chl oro- 7H- pyrrol o[ 2, 3-d] pynm di n-4-yl ) - net hyl - am no] - 4-
nmet hyl - pi peri di n-1-yl } - propan- 1- one;

1-{(3R 4R) - 3-[ (5- Fl uoro- 7H pyrrol o[ 2, 3- H4pyri m di n- 4-yl ) - met hyl - am no] - 4-
10 meth 1- eridin-1- | ypi p y}-propan-1-one;

(3R 4R) - N-cyano- 4- net hyl - 3-[met hyl - (7H-pyrrol of 2, 3-d] pyri m di n-4-yi)-am' noj

- N -propyl - pi peridine-1|-carboxam di ne; and (3R 4R)-N-cyano-4, N ;
N - Tri metfyl Cg)cirmm hwherdih fher dlio), @ll?ox?od}:ﬁbkﬁalmt ghdipé are optionally subst&ttued

| d b A met hod of treat

I E R A PR T T TR e T S

tsmal I : nt fst(cm@ﬁ)amyﬁnmm J((mmmkyggnﬂn@a(mm)hétemmcmp@@h@taﬂacyabamyl

rans an C n urran

SR 5 B O A e L

JJ R3 N N *¢1uﬁ?¢lfﬂkﬁlpq091ﬂﬁd)m%kfa'(b¥0®%mhﬁm eé @)L Aaho, Vﬂb@ ein
is a [ OU e or

sel ect edﬂ} CFE‘P)PW@'B'FBUp n(g‘i)g%"i'?{? of (ﬁhﬁnﬁa@w‘% C1 %&%ﬁ'&%“m@'bl (65

Csza' |k)l£| SU: foypatylsuifiegt, Q@)J@e)léﬂwlhlifo yﬁ?ﬁ) t ?bityw(;uyrbnwh@?madth CPQLKOXWJ kenyl

an a n ar.e I Ona substitute deu rru XY,

Y Nty ahEam Ao Crahetsrodsh dbs tollperpeidoelyh g f\-éa‘m' ho,

((C-0Ce)al kmz)amnmrenﬁymaomt@tobm hétero cI@ﬁlkﬁ' K6dYdry! Q@apéfarald(meﬁéu

(C -C6)acyl a np, - C10) cgcl oaI k‘\‘/é wher ei GgohﬁH- ECl oal kyI group

i s optional I 8 tiyu?%t(b%rﬁ%tﬁ‘ﬁ‘&' i(rCaRlfh ey Calafyy (G4-Ce)alkoxy-
15 CO-NH- (C1-Ce)alkyl-CO-NH-(C1-Co)alkyl, (C1-Ca)alkoxy-CO-NH-(C1-Co)alkyl, (Ci-

Ce)alkoxy-CO-NH-(C;-Cg)alkoxy, carboxy, carboxy(C4-Cs)alkyl, carboxy(C,-Cg)atkoxy,
benzyloxycarbonyl(C-Ce)alkoxy, (Ci-Ce)alkoxycarbonyl{C-Cglalkoxy, (CeCiolaryl,
.amino, amino(C-Cgalkyl, = (Cy-Ce)alkoxycarbonylamino, (Ce-Cro)aryl(Cy-
Cs)alkoxycarbonylamitia, = (C-Ce)alkylamino, ((C‘1-Cs)alkyl)2amino, (Cq-
- 20 GCglalkylamino(Cs-Cslalkyl, ((C-Ce)alkyl):amino(Cs-Cg)alkyl, hydroxy, (Ci-Ce)alkoxy,
carboxy, carboxy(C-Cglalkyl, {C;-Csalkoxycarbonyl, (C-Ce)atkoxycarbonyl(C;-
Cs)alkyl, (C.-Cg)alkoxy-CO-NH-, (C+-Ce)alkyl-CO-NH-, cyano, (Cs-
Co)heterocycloalkyl, amino-CO-NH-, ‘ (Cy-Cg)aikylamino-CO-NH-, {((Cy-
‘ Ce)alkyi);amino-CO-NH-, (Cg-Cyolarylamino-CO-NH-, (Cs-Cg)heteroarylamino-CO-
25 NH-, (C4-Cglalkylamino-CO-NH-(C-Cglalkyl,  ((C4-Cg)alkyl)samino-CO-NH-(C-
Cslalkyl, {Ce-Cyo)arylamino-CO-NH-(C;-Cs)alkyl, (Cs-Co)heteroarylamino-CO-NH-(C;-

Cslalkyl, (C4-Ce)alkylsulfonyl, {Cy-Cs)alkylsulfonylamino, (Cs-
Ce)alkyisuifonylamino(C-Cglalkyl, (Cs-Cio)aryisulfonyl, (Ce-Cio)arylsulfonylamino,
(Ce-Cro)aryisulfonylamino(C:-Ce)alkyl, (C4-Cs)alkylsuifonylamino, (Cs-

30 Cglalkylsulfonylamino(C;-Ce)alkyl, (Cs~-Co)heteroaryl or (Co-Co)heterocycloaikyl;
effective in freating 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-
35  djpyrimidin-4-yl)-amine;
’ 4-Methyl-3-[methyl<7H-pyrrolof2,3-d]pyrimidin-4-yl}-amino]-piperidine-1-
carboxylic acid methyl ester;



30 trifluoronethyl, (C, -C6)acyloxy, (Cl C6) acyl am no,
(C -CB)al kylam no, _.((Cl- _.((Cl -84- 5 C6)alkyl ) 2am no, cyano,

cyano( Cl1- C5) al kyl , t¥ifl uoromet hyl (Cl1-C6) al kyl, nitro, nitro(Cl- C6)al kyl

or (Cl-C6)acylamno; R5 is (C2-C9)heterocycl oal kyl wherein the

het er ocycl oal kyl groups nust be substituted by one to five carboxy, cyano,

am no, deuterium hydroxy, (Cl-C6)alkyl, (Cl-C5)al koxy, halo, (Cl-C5)acyl,
(C1-Co6) al kyl am no, am no(Cl-C5)al kyl, (@e-C6)al koxy 10 CO NH,

(C1-Co6) al kyl am no-CO-, (C2-C6)al kenyl, (C2-C6) al kynyl, (C1-C6)al kyl am no,

am no( Cl- C6) al kyl, hydroxy(Cl-C6)al kyl, (Cl-C6)al koxy(Cl-C5)alkyl, (C1l-(;
6) acyl oxy(Cl- C5)al kyl, nitro, cyano(Cl-C6)alkyl, hal o(Cl-C6)alkyl,

ni t r o( C1-506) al kyI3 3,BFTrfﬂhumF1}{mmbﬂiyt-3- fneihiyl- @jﬁ‘ﬁﬂ ﬂb( Ffdiallyn-aminol-

(C1- Co6) acyl ! Ci’l#1 %)ac,%?am no(C{ CG;y VW_ d! oy ]

06) al koxy( Cr E’E’bl ARAFFANP0%5 ( c1- c6) acyl, ami no(Cl 06) acyl (Cl- C5) al kyl ,
(C1 15 CO)al kyl am-Nafrgr wmemwt(mep(y&ﬂdmag dimidALYIPARho[SideRdihe-1-
R15R16N-CO% R 6N—I C%%% C6) al kyl Cl- Co) al kyI S(Om R15R16NS(O m
RISRL6NS( O) it Gk gjme €0 m R18N, R75S(0) nRL6N( C1- C6) al kyl wher ei n
Y 0gen or (T CRIal ke ot g o T e B cwRL0)
ydr ogen, or r.a 0 e formul a

N R (Clg‘(?R' )cg%"% @eﬁcﬁ&ac’qg@yp%terzo wherein ais 0, 1, 2, 3 or 4; b,
c, e, f and g ar @-@aumhylpmmmmwrreiom3~alpynﬁlndu$4 1)-abring)-pigericiti- 1-}41}1 s
S(O, V\,here|3n n is ht]il 2; oxygen, carbonyl or -C(=N-cyano)-;

S(O, wherei AOAPRIGPIGNITYE; o 2; or carbonyl; and 25 Z is carbonyl, C(O)O,
C(ONR or S(O), 31318¥TetﬂunrD—1I-Q-rﬂethﬂzl-31[m&hyIF€§vméﬂ1yl-7Wpyr@3[2 Bﬂeﬁ J@Iﬂﬂdi@l are
each |ndepenﬁentlé sel d fromthe group consisting of rogen or

(C1- Co) al ky P& rPAﬁ’Efr@'r‘s %tprqp&[‘eho'zﬁ? deut eri um hydroxy, anino,

trifluorienet hyl , 1e@;IMﬁﬁyla;[ﬁheﬂxw-(TH-ﬁﬂtﬂ@ﬁ@ﬁﬁ]p@ﬂmm4§r%ﬁ%ﬁﬁﬂ@mﬁm{H?-v ((Cl1-
but-3-yn-1-one;
1-{3-{(5-Chloro-7H-pyrrolo[2,3-d]pysimidin-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-
20  piperidin-1-yl}-propan-1-one;
N-cyano-4-methyl-3-imethyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yi)-amino]-N'-
propyl-piperidine-1-carboxamidine; ;
N-cyano-4,N’,N'-Trimethyi-3-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl}-amino}-
piperidine-1-carboxamidine;
25 Methyl-[(3R,4R)-4-methyl-1-(propane-1-sulfonyl)-piperidin-3-yl]-(7H-
pyirolo[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-
30  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;
{(3R,4R)-4-Methyl—3-[methyl—(7H-pyrrolo[2,3-d]pyrimidin-4-yl)~amino]~pipen‘dine—
1-carbonyl}-amino}-acetic acid ethyl ester;
35 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-methyi-3 -[methy!«(5~methyi-?H-pyrroIo[Z 3-
'd]pyrlmldln-4-yl)—ammo] -piperidin- 1-y[}-pr0pan-1 -one; o



C6) al kyl ) 2am no, cyano, cyano(Cl-C6)al kyl, trifluoronethyl (Cl-C6)al kyl,
nitro, nitro(Cl- 30 C6)al kyl or (Cl-C6)acylam no; R12 is carboxy, cyano,
am no, oxo, deuterium hydroxy, trifluoronethyl, (Cl- C6)alkyl,
trifluoronethyl (Cl-C6)al kyl, (Cl-C6)al koxy, halo, (Cl-C6)acyl, (O -85- 5
(:6)al kylam no, ((C1-C6)al kyl)2 am no, am no(Cl-C6)al kyl,
(C1-Co) al koxy-CO-NH, (C1 Co6)al kyl am no-CO-, (C2-C6)al kenyl, (CzZ-C6)
al kynyl, (Cl1-C6)al kyl am no, hydroxy(Cl-_ggb) al kyl,
(C1- Co) al koxy(C1-C6)al kyl, (Cl-C6)acyl oxy(Cl-C6)al kyl, nitro, cyano(Cl-
C6) al kyl, hal o(C1-C6)al kyl, nitro(Cl-C6)al kyl, trifluoronethyl,
trifluoronethyl (Cl- C6)alkyl, (Cl C6)acy|anino
(C1- C6) aay! ami no(1GL3RARM Hidthyl -

t3rRa al kSﬁk ﬂ@{gﬁﬁ%cg)ﬁﬁazm aing]

Cl- Co | C1-
?:Gin)g%/l (()@?C%é f@‘gﬁ%m‘? - C6) acyl R15R16N-COO yham not
R15R96N-CO- Cl- CG R- -

(Cl- 06) al kyl( %yg)) ZM = Ealk {5@' i Ay k?/‘Pi R15R16N§(0)m
ety PP rRpa

R15R16NS( O) R18N R15S( O) mR18N( C1- C6) al kyl wherein
mis 0, 1 or 2 anq(mszaqxsﬁa@ora:m @ﬁﬁdib[z B byHaeREANklehAahfihad from

hydr oge are each I ndependent | y sel eCted from

t he gro[}ﬁorgﬁé%@ﬂ&?ﬂdfﬁﬂ"yl}ﬁfap g??"edeuterl um anino, halo, hydoxy, nitro,
‘carboxy, (C2-C6) gk@Ry-N-cyaf@4- nﬁ&hﬁldﬁ hyl- (?Irllpﬁnlrb‘lac[smcifgﬁr'ntdln-zt-yl) aminol-

trifluorome X ) al kox ) cycl oal’kyl wiherein
t he al kyl, B@ éipewﬁ-f} %9¥a"é1'9t5‘§p§"chre opt i onal ly substittued 20 by one

to th AR}-RC ! )
((C)31 Cg)egl E;Fgﬁ?o@ A y)é“;‘?‘f;"”"g*m"’ﬂg@ h?p?maoﬁhﬂbrﬂ?pynmldm-é@
(C6 Cg) het ey gmﬂl pi%gdiw‘)'lrgé?)@ P%al kyl (C3 C9) CyC| oal ky| or

(C3-C10) cycL'oaI kox yl am no 2am no
C10) ar yl ani "E"%Fx’wé%?r%ﬂ %fﬁﬁ'bmt?%eeci@yarmn@a .b@ne (T@IFDUB)'@ka}QFQ%ﬁ anchy| |
(C6 25 Clo) ledirﬁﬁé(%érﬂ)‘éjectbﬁln %aﬁ‘ﬁrhﬁi( méiuh >él hurﬁgﬁ c%%%}é‘iﬁé lRkidiSRthg

( C1- C6) acyl ﬁ%‘f oxy CO NH-
(G- (: 9) het g tamm "@WB?@W@W%W@&F“%“P”(“@ Clo)aryl wherein the
~heteroaryl, heter ocycl oal kyl and ﬁnyl oups are optionally substituted by
one to three halo, (Cl-C6)alkyl, {(Ci- al kyl - CO-NH, (Cl-C6)al koxy-
CO NH, (Cl1-Co6)al kyl -CO NH (C1- (C1- C6) al koxy- CO- NH ( C1- C6) al kyl
(C1 30 C6)al koxy-CO NH ( C1- CG)%:: rb , cqrboxy(Cl-C6)al kyl,
o

C6- C10yary! ; kyl ,
( naryl; or g2 aAdnefK‘?ocﬁéﬁre%ﬁﬁ@ of B@?;?n%%&ltéé?r(kr@ﬁem%@@éﬂ RAGKY

car boxy( Cl- C6) al koxy, benzylo  (6) al koxy,
(C1- C6) al koxycar bonyl (Cl- C6) al k (08-Cl10)aryl, amno,
am no( Cl- C6) al kyl, (C1-C6)al koxycar bonyl am no, (06- Clo) aryl (C1-

20 or the pharmaceutically acceptable salt thereof: wherein
R'is a group of the formula

5
/R
-~ (CH2)y

whereinyis 0, 1 or 2;
R* is selected from the group consisting of hydrogen, (Ci-Cg)alkyl, (Ci~
25  Ggalkylsulfonyl, (Cx-Celalkenyl, (Co-Cs)alkynyl wherein the alkyl, alkenyl and alkynyt
groups are optionaily substituted by deuterium, hydroxy, amino, trifluoromethyl, (Cs-
Ca)alkoxy, (C+-Ce)acyloxy, (Cs-Ce)alkylamino, ((C4-Ce)alkyi),amino, cyano, nitro, (C-
Cs)alkenyl, (C,-Ce)alkynyl or (C4~Cs)acylamino; or R* is (Ca-bw)cycloalkyl wherein the
cycloatkyl group is optionally substituted by deuterium, hydroxy, amino,
30 triflucromethyl,  (Cy-Celacyloxy, (Ci-Celacylamino, _ (Ci-Celalkylamino, . ((Cr-



C6) al koxycar bonyl anmi no, (Cl1-C6)al kyl am no, ((Cl1-C6)al kyl)Z2am no, (C1-
C6) al kyl am no( C1- C6) al kyl, ((Cl-C6)al kyl ) 2am no(Cl1-C6) al kyl, hydroxy,
(C1- C6) al koxy, 35 carboxy, carboxy(Cl-C6)al kyl, (Cil-0C6)al koxycarbonyl,
(C1- C6) al koxycar bonyl (C1- C6)al kyl, (C1-C6)al koxy-CO NH,
(C1-Co) al kyl -CO- NH, cyano, (C5- Cg)heterocycloal kyl, am no- CO NH,
(C1-Co6) al kyl ami no-CO-NH, ((Cl- C6)al kyl)2am no- CO- NH-,
(C6-Clo) aryl am no- CO- NH, (C6-C9) het er @4yl am no- CO -86- 5 NH-,
(C1- Ce) al kyl am no- CO- NH ( C1- C6) al kyl, ((C1-C6)al kyl)2am no-CO NH (C1
Co6) al kyl, (C6-Clo)aryl am no- CO- NH- ( C1- C6) al kyl , )
(C5-Cg) het eroaryl am no- CO- NH (C1l- C6)al kyl, (Cl-C6)al kyl sul fonyl,
( C1- C5) ab kytCgalkiipamirayicyano, C@ino(Ce1Calakyl, stflubrmydtaytiChagsalkybonitep kyiko(Cs-
(C6- C16) ar y{:éu‘ an b,_ ()%6-%]‘% aryl sul fonyl am no,
(C6- C16) ary AV GGG 21 kyl . (G, - CB)al kyl sul f onyi amino, (CL 10
(c50)2 agguh sul f onyl la?ﬁimg()mg)mpwcmlbalkﬁ GEhereid ) the thetasaeyploadeyl - groups must be

- eterqcyclo , flechi ' | . A
et nod of PR BY O &9 B ERlpoLE, lnd oo deutetilin /B0 (GRRgalH:
g ; ;sgase (G\/th}Cd)aﬂkcacynmme(t x Cﬂ—OGWl‘J({B‘IH@B)aIKﬂm]?, apipa{+Ci)allylatti Ga)ak@¥i ng to
| E anou . ou ' mings N
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group. 2; ]E Pamfmﬁmwaall%;ﬁ, hﬁr@bgy{utn_,-cgamyly (Cibgalkiny(Gr-Coalbyl, (Cioe)acylRu(Gra i s

( e qroup_consi-sting .of Rydr W - . ]
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. no, tri or o - - . I 1 | k '
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( C1- Cs) asy! 'eaammamo(d?ﬂcg)gcm,CKGGE@)aﬂwbiaoﬂr!ld(Qi*CWheyl,eRi"nsR1%_C£130c.y|8{;éastyI .
Group s oppopal Ly, SHbSH 88 B RRRMBOflY SHRNEBIC (C.-Coal
| R'S(0), R™N, R™*S(0)R™N(C1-Co)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

R11 )
| 2
X (CR°RY) /(”\)\ P
K gy \(N Nl

Ls
c

20 whereinais 0, 1,2, 3or4;
' b, ¢, e, f and g are each independently 0 or 1;

dis0,1,2,0r3;

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

Y is 8$(0), wherein nis 0, 1 or 2; or carbonyl; and

25 . Zis carbonyl, C(0)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 (Cy-Ce)alkyl optionally substituted by deuterium, hydroxy,
amino, trifiuoromethyl, (Ci-Ce)acyloxy, (Ci-Celacylamino, (C+-Ce)alkylamino, ((C4-
Ce)atkyl);amino, cyano, cyano(C4-Ce)alkyl, trifiluoromethyl(C+-Cs)alkyl, nitro, nitro(Cq-

30 Cg)akyl or (C4-Cg)acylamino;

R is carboxy, cyano, amino, oxo, deuterium, hydroxy, trifiuoromethl, (Cr-

Ce)aikyl, trifluoromethyl(C-Ce)alkyl, (Ci-Cg)alkoxy, halo, (CCglacyl, (Cs



trifluoronethyl, (Cl-C6)acyloxy, (Cl-C6)acylam no, (Cl-C6)alkylamno, ((Cl-
Co6) al kyl ) 2am no, cyano, cyano(Cl-C5)al kyl, trifluoronethyl (Cl-C5)al kyl,
nitro, nitro(Cl- C6)al kyl or (Cl-C6)acylamno; R5 is

(C2- Cg) het erocycl oal kyl wherein the heterocycl oal kyl groups nust be 30
substituted by one to five carboxy, cyano, am no, deuterium hydroxy,
(Cl-Ce)al kyl, (Ci1-Co6)al koxy, halo, (Cl-C5)acyl, (Cl-C6)alkylam no,

am no( Cl- C6) al kyl, (Cl-C6)al koxy -87- 5880 NH, (Cl-C6)al kyl am no-CO,
(C2-Co6) al kenyl, (CrC6) al kynyl, (Cl-0C6)al kyl am no, am no(Cl-C6)al kyl
hydr oxy(Cl- C6) al kyl, (Cl-C6)al koxy(Cl-C6)al kyl, (Cl-C6)acyl oxy(Cl-

C6) al kyl, nitro, cyano(Cl Co6) al kyl , hal o( C1- Ce) al kyl, nitro(Cl-C6)al kyl,
trifl uor diretCajalkylargingf (GoCaymiyhy BB, Gajimc(Ry-Co)alkel] (cgm)ammmmwﬁ (Ci-

g%ng?éic&mﬁﬂﬁ%mg?g?ﬁét&)%%wlcié% aﬁw (?6)? %(y?ammo hydroxy(C1-

'06) al kyl ami rﬁsQaﬂSM CdfaSslalkoky(Cr-Caiitol. k () -Za)atyioty(T~Cohtkgly | nithé] 56Y.
(C1- o) al eyt SR et S G B R ey le%%g é ﬁ’)?n s
0, 1 or 2 are)atkvhnd (Ri@s)ﬁcelamh i{Geeplenylaminb{C.,sBd)alkyied {TpG)4KkeyOeN Or
(100 {0 it St OB OST S TP e lbkgabdL )
each i ndeperaiagyl y(@-Goallkyl)aminoéCHCs)acyl, 2R BIPNICO04, SR ERENCOHEL-Sp)alkyl,i s 0,
2. "or “car botg LR S Oo N RNGEORH,) (6-CudiPale, e GalofsiSurn n 1<
0 1 or 2 f-g;)a:kya RBCRENS(@h RRIRIINS(©ach qmmpmmenm*;’rsmneca@eu from
e, 2roun eRSoRRRCelc Y ARG R & ol OB, e S o o
- (C1- C6) déyl men@]deomLsmf)tau kpivelyidnagen (of (]ILrCB)aIkyI
R? and R® are each independently selected from the group consisting of
hydrogen, deuterium, amino, halo, hydoxy, nitro, carboxy, (Ca-Cs)alkenyl, (C»-
'Cs)alkyhyl trifluoromethyl, - trifiucromethoxy, (C-Cglalkyl, (Ci-Celalkoxy, (Ca-
Cm)cycloalkyl wherein the alkyl, alkoxy or cycloalkyl groups are optionally substittued
20 byone to three groups selected from halo, hydroxy, carboxy, amino (C4-Ce)alkylthio,
(C1-Ce)alkylamino, ((Cs-Cg)alkyl),amino, (Cs-Cg)heteroaryl, (C2-Co)heterocycloalkyl,
{Cs+Co)eycloalkyl or (Ce-Ci)aryl; or R® and R® are each independently (Cs-
Cio)oycloalkyl, (Cs-Cro)cycloalkoxy, (C4-Celalkylamino, ((Cs-Cgalkyl)zamino, (Ce-
Crarylamino,  (Cy-Cglalkylthio,  (Cs-Cyo)arylthio, (Ci-Colalkylsulfinyl, (Ce-
25 Cyplarylsulfinyl, (C4-Ce)alkylsulfonyl, (Cs-Cio)arylsulfonyl, (C4-Celacyl, (C4-Cs)alkoxy-
CO-NH-, (Cy-Ce)alkyamino-CO-, (Cs-Co)heteroaryl, (02~Cg)heterocycloalkyl or {Cs-
Cio)aryl wherein the heteroaryl, heterocycloalkyl and aryl groups are optionally
substituted by one to three halo, (C,-Cg)alkyl, (C~Ce)alkyl-CO-NH-, (Cy-Cs)alkoxy-
CO-NH-, {C4-Cg)alkyl-CO-NH-(C-Cglalkyl, (C:-Cq)alkoxy-CO-NH-(C+-Ce)alkyl, (Ci-
30 Cglatkoxy-CO-NH-(C,-Cg)alkoxy, carboxy, carboxy(C4-Cg)alkyl, carboxy(C4-Cg)atkoxy,
benzyloxycarbonyl(C4-Cs)alkoxy, (C4-Celalkoxycarbonyi(C4-Ce)alkoxy, (Cs-Cio)aryl,
“amino, amino(C+-Cg)alkyl, (C4-Ce)alkoxycarbonylamino, (Cs-C1o)aryl(Cy-
Ce)alkoxycarbonylamino, (C4-Ce)alkylamino, . {{C4-Cg)alkyl)zamino, (Cq-
Ce)alkylamino(C4-Ce)alkyi, ((C+-Celalkyl)zamino(C,-Ce)alkyl, hydroxy, (C;-Cs)alkoxy,
35 carboxy, carboxy(Ci-Ce)alkyl, (Ci-C)alkoxycarbonyi, {C4-Cs)alkoxycarbonyi(C4-
Cs)alkyl, (C4-Cy)alkoxy-CO-NH-, (C4~Cg)alkyl-CO-NH-, cyano, (Cs-
Co)heterocycloalkyl, amino-CO-NH-, (C+~Ce)alkylamino-CO-NH-, ((Cy-
"7 Cealkyl)zamino-CO-NH-, (C¢-Cyo)arylamino-CO-NH-,  (Ce-Cs)heteroarylaming-CO-



C6) al kyl ) 2am no, cyano, cyano(Cl-C6)al kyl, trifiuoronethyl (Cl-C6)al kyl,
nitro, nitro(Cl- 25 C6)al kyl or (Cl-C6)acylam no; R12 is carboxy, cyano,
am no, oxo, deuterium hydroxy, trifluoronmethyl, (Cl- Ce)alkyl,
trifluoronethyl (Cl-C6)al kyl, (Cil-0C6)al koxy, halo, (Cl-C6)acyl, (Cl-

C6) al kyl am no, ((Cl-C6)al kyl)2 am no, am no(Cl-C6)al kyl, ‘
(C1-Co) al koxy-CO- NH, (Ci- C6)al kyl am no-CO-, (C2-C6)al kenyl, (C2-C6)

al kynyl, (Cl-C6)al kyl am no, hydroxy(Cl 38-C6) al kyl,

(C1- Co) al koxy(Cl-Ce)al kyl, (Cl-C6)acyl oxy(Cl-C6)al kyl, nitro, cyano(Cl-
C6) al kyl, hal o(Cl-C6)al kyl, nitro(Cl-C6)al kyl, trifluoromethyl,
trifluoronethyl (Cl- C6)al kyl, (Cl-C6)acylam no,

( Cl1- C6) ady| a¥H-no( CC+Ca)aiiyianino-COLNBECaiOs)sligyl, C1 {(C+-Cs)alkyhamino-COA8H-(64-

A SR <R S Tk oo

R75R16N- CO- Gelaligl5Rt 6N- CO- (GitCoslkusiipnyl, R 5(CArNekyRIGOGaa)d, (Cr

S RS G 5 TP o i,

R15S( O) nR16KE€ToizBYlatifoiylamiao€-Cs)alkys 0, 1 h-@)alkndsulbBylanihoR16 ar ¢Cpach
10. i ndepgnd ) i R3 h
T dependont oy oS EifolC A BRI erad Ot R i o 1

~ami no, hal o, hydéigctiveiin treatingsuebaycondi®an.co) al kenyl , (Cz- ©6) al kynyl ,

e i e M o LR O 5 o
subst i t t ueddibgasg (@D} b a Maemalindysinge hemas dcdmpisingaddminisiedng kysai¢ ar boxy, -
am no (Cl- CRialkMldnh - I 1 (Cl1- Co6) al kyl ) 2am no,

- (C5-C9) heter oarw,*%?&%ﬁétcﬁ%@%mﬁ fnu(a( C3- C9) cycl oal kyl or

(C6-Clo)aryl; or R2 and R3 are ea@i ingizpendently (G Clo)cycloal kyl,

(C3-C16) cycl oal koxy, (Ci1-C5)al kyl dm no,; ((C1-C6) al kyl ) 2am no, (C6-

Clo) aryl am no, (Cl-C6)al kylthio )aryl thio, (Cl-C6)alkylsulfinyl,

(C6 20 Clo)arylsulfinyl, (Cl-C6)malkyl su , (@6-Clo) aryl sul fonyl

(C1-C6)acyl, (C1l-0C6)al koxy- CO o C5) al kyam no- CO-,

(C5-C9) het eroaryl, (CZ-C9)heteroc)l oa&%yl or (C6- Clo)aryl wherein the

het eroafl§l, heterocycl oal kyl and aryl groups are optionally substituted by

one to thr eer thalpharnidcbuliéaliy AeréptatieaalObkaldiWhdesinNH-,  (CL- C6) al koxy-

CO NH, (C1-Co) ah{é%l - CO- NH- &%JT C6) al kyl, (Cl-C6)al koxy-CO NH ( Cl- C6) al kyl ,

(CL 25 C6) al koxyRCBABOHRLT B®)faM&y ~ carboxy, carboxy(CL- 06) al kyl ,

car boxy( Cl- C6) al koxy, benzyl oxycarbonyl (Cl- &) al koxy,

(Cl1- Co6) al koxycar bonyl (C1- C6) al koxy, (C6- C19)« yl,

4
RN~ (CH2),
»
whereinyis 0, 1 or 2;
20 R* is selected from the group consisting of hydrogen, (Ci-Ce)alkyl, (Ci-

Ce)alkylsulfonyl, (Co-Ce)alkenyl, (Co-Cglalkynyl wherein the alkyi, alkenyl and alkyny!

groups are optionally substituted by deuterium, hydroxy, amino, tn'ﬂuoromethYl, (Cr-

- Ca)alkoxy, (C4-Ce)acyloxy, (Ci-Ce)alkylamino, ((C-Cs)alkyl),amino, cyano, nitro, (Co-

Ce)alkenyl, (Co-Cs)alkynyl or (C,-Cs)acylamino; or R*is (Ca-C{a)cycIoalkyl wherein the

25 cycloalkyl group is optionally substituted by deuterium,  hydroxy, amino,

trifiuoromethyl,  (C4-Cg)acyloxy, (C1-Ce)acylamino, (Ci-Cglalkylamino,  ((Cy-

Ce)alkyl):amino, cyano, cyano(C-Ce)alkyl, trifluoromethyl(C-Ce)alkyl, nitro, nitro(Cy-
Ce)alky! or (C4-Cg)acylamino;

R® is (CxCo)heterocycloalkyl wherein the heterocycloalkyl groups must be

30 substituted by one to five carboxy, cyano, amino, deuterium, hydroxy, (C;-Cs)alkyl,

" (Cr-Coyalkoxy, halo, (Cr-Ce)acyl, (Cr-Colalkylamino, amino(Ce-CaJalkyl, (Cy-Go)alkoxy-



am no, am no(Cl- C5).al kyl, (Cl-C6)al koxycarbonyl am no, (C6-Clo)aryl (C1-
C6) al koxycar bonyl am no, (Cl-C6)al kyl am no, ((Cl-C6)alkyl)2am no, (Cl-
C6) al kyl am no( C1- C6) al kyl, ((C1-C6)al kyl)2am no(Cl-C6)al kyl, hydroxy,
(C1- C6) al koxy, 30 carboxy, carboxy(Cl-C6)al kyl, (Cil-0C6)al koxycarbonyl,
(C1- C6) al koxycar bonyl (C1- C6)al kyl, (Cl-C6)al koxy-CO NH,
(C1-Co6) al kyl -CO- NH-, cyano, (C5- Q9)heterocycl oal kyl, am no-CO NH,
(C1-C6) al kyl am no-CO-NH, ((Cl- C6)al kydgg2am no- CO- NH-,
(C6- Clo) aryl am no- CO-NH, (C5-Co) heteroaryl anm no-CO NH,
(C1- Co) al kyl am no- CO- NH ( C1- C6) al kyl , (()Cll- (k36|) al kyl ) 2am no- CO-NH- (C1 35
C6) al kyl, (C6-C1 | am no- CO- NH- ( C1- C6) al kyl ,
( szfcpgl heét éﬁ&%%?)a(?ﬁ:&?a%]d%hihoﬁm, %B}m)hr}(émyl,( @-CH) aikynyl, S(OI.-CQ)laukklylfmino,
(S G R B el R BT o lblonc.
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(0o} het erSRARAR ORI nioatais Gy teltHaBineibortod. G A
phar maceut i &)ailmy@ﬂa@suéogianﬁnﬁ, amied(Cpge)acylpr amieo{CFC)adyli{CRTralkeir EGT\;V | ung,
' ki . tine,. uter , e A
b, 100 HEOBRIAGR oo B (o SRRl Gofie. AR A CePRE) BERAE
human, conpAG-HGeCaalkylan{its)akyl-8(0 R RITRI bTNﬁ(O),lt;,te if'ﬁRWNB]g)B\mR&-CB)aikle'i }ng
' . sal. ereof ; er
group of t N FIOMRaNE RSl Nk Braig) AnerBinifcs &1 1012 ped B R 0 s &
sel ected fr each indegeruieptlcestadted frorg hytirdgen oo (BRCS)4I - 65&) groldy bf the @rmula
C6) al kyl sul fonyl, (C2-C6)al kenyl, (C2-C6)al kynyl wherei n t he al kyl, al kenyl
and al kynyl T
‘ X (CRng) N /R12
ﬁ ('CRSRT)&/ ™~ ( d\(Y)e >,
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16 whereinais 0, 1,2, 3or 4;

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

dis0, 1,2, 0r3;

Xis 8(0), wherein nis 0, 1 or 2; oxygen, carbonyl or ~C(=N-cyano)-;

Y is S(0), whereinnis 0, 1 or 2; or carbonyl; and

20 Zis carbonyl, C(0)0-, 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, (Ci-Cs)acylamino, (Ci-Ce)alkytamino, ((Cs-
Cs)alkyl),amino, cyano, cyano(C,-Ce)alkyl, trifluoromethyl(Cy-Cq)alkyl, nitro, nitro(Cs-

25 Cg)alkyl or (01—Cs)acyianiino; 7

RZ s cai"boxy, cyano, amino, oxo, deuterium, hydroxy, trifluoromethyl, (Cs-
Cealkyl, trifluoromethyl(Ci-Ce)alkyl, (Ci-Colalkoxy, halo, (C-Celacyl, (Cs-
Cs)alkylamino, ((C1-Cs)alkyl)2_amino, amino{C,-Cg)alkyl, (C;-Cs)alkoxy-CO-NH, (C;-
Gelalkylamino-CO-, (Cx-Cealkenyl, (C-Cs) alkynyl, (Cy-Co)alkylamino, hydroxy(Cq-

30 Gealkyl, (Cq-Cgalkoxy(Ci-Celalkyl, (Ci-Ce)acyloxy(Ci-Celalkyl, nitro, cyano(Cq-
Ce)alkyl, halo(Cs-Celalkyl, nitro(Cs-Ce)alkyl, trifluoromethyl, trifluoromethyl(Cy-
Celalkyl,  (Ci-Celacylamino,  (C4-Ce)acylamino(Ci-Cealkyl,  (C-Ce)alkoxy(Cy-



groups are optionally substituted by deuterium hydroxy, am no,
trifluoronmethyl, (Cl 20 C4)al koxy, (Cl-C6)acyloxy, (Cl-C6)alkylam no,
((C1-C6)al kyl ) 2am no, cyano, nitro, (C2- C6)al kenyl, (C2-C6)al kynyl or
(Cl-C6)acylam no; or R4 is (C5-Clo)cycloal kyl wherein the cycloal kyl group
I's optionally substituted by deuterium hydroxy, am no, trifluoronethyl,
(C1- C6) acyl oxy, (Cl-C6)acylam no, (Cl-C6)al kylam no, ((C1- CB)aIkyI)Zan1no
cyano, cyano(Cl-C6)al kyl trlfluoronetﬁﬁf(CE Co)al kyl, nitro, nitro(Cl- 25
Co6) al kyl or (leCB)acyIan1no R5 is (C2- C9)heterocyc|oa|ky| wherein the

het erocycl oal kyl groups nust be substituted by one to five carboxy, cyano,

am no, deuterium hydroxy, (Cl-C6)alkyl, (Cl- C%gal kox hal o, (Cl-C5)acyl,
(Cl-C8) & kﬁsmlammcam(@x ;:m apino(G1cGe)en) ﬂp),alkyfammo(cr

Cl- C6) al k |15 1
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wher ei rﬂ5n iby cne ta thyee groups selecisdrfyanm hé%d hv;drpgv, @afh%wyamln -@s)a"@él@ NR- or
S(O, .. (g eg)a| g]%[rﬁnd) f#(g{nc?%ﬁlkﬁgzanﬁ]o @%«: Jhkte B&Rn am; capﬁﬂetafo%yaaakyu

|ndependent rou onsi st ng r ogen or

(Cl C6) al kyFs-Epcyaealkyl yors L(Ge.rﬁd)wedomﬁ “dendeR uﬁff-‘ ﬁ@m dsagiependenﬂy (Ce
Cyo)eycloalkyl, {Cs-Cio)eycloalkoxy, (C4-Cslalkylamino, ((C1-Ca)a}ky!)2ammo (Ce-
Ciarylamino,  (Ci-Cg)alkyithio,  (Ce-Cio)arylthio,  (Ci-Gelalkylsulfinyl,  (Ce-

20 Cyolaryisulfiny!, {Cq-Cs)alkylsulfonyl, (Cs-Co)arylsulfonyl, {C.-Ce)acyl, (Cf-Cs)alkoxy-
CO-NH-, {Cy-Cg)alkyarnino-CO-, (Cs-Cg)heteroaryl, (C-Co)heterocycloalikyl or (Ce-
Cyo)aryl wherein the heteroaryl, heterocycloalkyl and aryl groups are optionally
substituted by one to three halo, (C-Cs)alkyl, (C,-Cg)alkyl-CO-NH-, (C4-Cg)aikoxy-
CO-NH-~, {C4-Cs)alky-CO-NH-(C+-Cglalkyl, (Ci-Cg)alkoxy-CO-NH-(Cs-Cgalkyl, (Cs-

25 Ce)aikoxy—COANH-(C1~Cﬁ)_alk'oxy, carboxy, carboxy(C+-Cg)alkyl, carboxy(C,-Cg)alkoxy,
benzyloxycarbonyl(C-Cs)alkoxy, (Cq-Cs)alkoxycarbony)(C:-Cglalkoxy, (Cs-Ciolaryl,
amino, amino{C4-Cglalkyl, (C4-Ce)alkoxycarbonylamino, (Ce-Cro)aryl(Cy-
Cs)élkoxycarbony!amino, (C4-Cg)alkylamino, ((C4-Ce)alkyl)zamino, (Cy-
Ce)alkylamino(Cy-Ce)alkyl, {(Cs-Ce)alkyl).amino(C;-Ce)alkyl, hydroxy, (Ci-Celalkoxy,

30 carboxy, carboxy(C-Cglalkyl, (C:-Ce)alkoxycarbonyl, (Cs-Ce)alkoxycarbonyl(Cq-
Ce)alkyl, (C1-Co)alkoxy-CO-NH-, { (Cy-Ce)atkyl-CO-NH-, cyano, (Cs
Cy)heterocycloalkyl, amino-CO-NH-, (C+-Cs)alkylaming-CO-NH-, ((Cq-
Ce)alkyl),amino-CO-NH-, (Ce-Cig)arylamino-CO-NH-, (CsCg)heteroarylamino-CO-
NH-,  {C;-Cylalkylamino-CO-NH-{C-Cglalkyl,  {{C:-Ce)alkyl),amino-CO-NH-(C;-

35 Cglakyl, (Ce-Crp)arylamino-CO-NH-{C-Cs)alkyl, {Cs-Co)heteroarylamino-CO-NH-(C;-
Ce)atkyl, (C4-Cslalkylsulfonyl, (C4-Cglalkylsulfonylamino, (Cs-
Ce)alkylsulfonylamino(Cs-Cglalkyl, {Ce-Cro)arylsuifonyl, (Cs-Cio)arylsulfonylamino,

NR12-

- - -



20 am no, trifluoronethyl, (Cl-C6)acyloxy, (Cl-C6)acylam no,

(C1-Co6) al kyl arbino, ((Cl C6)al kyl)2am no, cyano, cyano(Cl-Cs)alkyl,
trifluoronethyl (Cl-C6)al kyl, nitro, nitro(Cl- C6)al kyl or (Cl-C6)acylam no;
R12 is carboxy, cyano, am no, oxo, deuterium hydroxy, trifluoronethyl,
(Cl- Cs)al kyl, trifluoronethyl (Cl-C6)al kyl, (Cl-C6)alkoxy, halo,
(C1-C6)acyl, (Ci1- 25 Co6)alkylamr io, ((Cl-C6)alkyl)2 am no,

am no(C, -C6)al kyl, (Cl-C6)al koxy-CO NH8% C1l Cs) al kYl am no- CO

(C2-Cs) al kenY1l, (Cz-C6) al kynyl, (Cl-GCs)alkylam no, hydroxy(Cl- C6)al kyl,
(C1- C6) al koxy(Cl-C6)al kyl, (Cl-Cs)acyl oxy(Cl-C6)al kyl, nitro, cyano(Cl-
C5) al kyl, hal o(Cl1-Cs) al kyI nitro(Cl-C5)al kyl, trifluoronethyl,

trifl uormne(ﬁaﬁd)ﬁ]:}rbulfﬁ-)ﬁdﬁmb(,&(ﬁ;}bﬂ%) acyl a(ﬁﬂﬁﬁa)alkyisulfonylammo, - (Cr

%Jgn:')lng? %icﬁ%wéu%ﬁﬁzﬁ&zﬁﬁﬁp% éﬁ%@;ﬁ%&g}%ﬁ}&}) I"am no( Cl-

acyl, Cogftelchivd i e

(G oty at o 5 e, (K enosnpisEl g R /g BLENERN Seaniptont o)
511:55 (GJNS( O lang, G¥erChidack pancrBag SrA)llrntBsti, uﬁnéisidb)tﬁﬂlcﬁﬁ(mﬂ%)ﬂmﬁ*:zl wher ei n
hydroge‘h or '&T%fgj) zlrktr%%@}%ﬁ%ﬁégﬁgégm%@ i?.@l rﬁ%y se ec't egﬁr} rom

" the group Gnnmnﬂbfagnmmowhyﬁnmgﬁmmuueuteriun1 anlno, halo hydoxy, nitro,
car boxy, (C2-C6)al kenyl, (C2- 10 Cﬁ)alk%nyl, trifluoronethyl,
trifluoronethoxy, (Cl- C6)a|ky| ( | koxy, (C3 Clo)cycl oal kyl wherein
t he al kyl, al koxy or cycloalkyl oupslare optionally substittued by one
to three groups selected from N O ox¥€5carony, am no

) al kyl ) 2am no,

(Cl-C6)al kyl thio, (Cl-C6)alkyllanmin _
(C5-C9) heteroaryl, (C2-C9)heter kyl, (C3-C9)cycl oal kyl or
(C6-Clo)aryl; or R2 and R3 are each inﬂependently (C3 15 Clo)cycl oal kyl

(C3-Clo) cycl oal koxy Cl- C6) al k }_. aI kyl)2am no, (Co-
Clo) ar yl am9idh e("@ﬂfff@ﬁé‘éﬂ%%% éb@c% tdhey é (C1- C6) al kyl sul finyl,
(C6- Clo) aryl sul gf gyl growfdetkdiainkd sul fonyl (06 Clo) aryl sul fonyl ,
(C1-C6)acyl, (Ci1-Co)a g'koxy CONH, (Ci1- CG)aI yam no- CO-, -
(C5- C9) het er-oaryl , (C2-C9) heter ocycl oal kyl dR”(C6- Clo)aryl wherein the
heteroaryl, heterocycloal kyl and aryl grougs are optionally 20 substituted
by one to three halo, (Cl-08)al kyR~(Cl~ ) yl - CO- NH-, - (Cl1- C6) al koxy-
CO- NH, (Cl1-Co6)al kyl -CO NH-(Cl-Co)al kIN, (CI1-0C6)al koxy-CO- NH (C1-C6) al kyl,
(C1- C6)al koxy- CO NH- ( C1- C6) al koxy, cdrboxy, carboxy(Cl-C6)al kyl,
car boxy{gCl- C6) al koxy, benzyl oxycar bory¥ ( Cl- C6) al koxy,
(C1-Co) al kWé?éiﬁ%Ql‘ll 4 GLoC6) al koxy, (C6-Clo)aryl,
R* is selected from the group consisting of hydrogen, (Ci-Csatkyl, {Cs-
Co)alkylsulfonyl, (C,-Cs)alkenyl, (C=-Cs)alkynyl wherein the alkyl, alkenyl and alkynyl
groups are optionally substituted by deuterium, hydroxy, amino, trifluoromethyl, (Cs-

20 Cyalkoxy, (Ci-Cs)acyloxy, (C-Celalkylamino, ((C+-Ce)alkyl),amino, cyano, nitro, (Cz-
Ce)alkenyl, (C,-Cg)alkynyl or (C;-Cg)acylamino; or R* is (Cs-Co)cycloalkyl wherein the
cycloalkyl group is optionally subsfituted by deuterium,  hydroxy, amino,
trifluoromethyt,  (Ci-Celacyiony, (Ci-Ce)acylamino;,  (Ci-Ce)alkylamino,  ((Ci-
Ce)alkyl)zamino cyano, cyano(Cs-Cg)alkyl, trifluoromethyl(C-Ce)alkyl, nitro, nitro(Cy-

25 Ce)alky! or (C4-Cglacylamino;

® is (C2-Co)heterocycloalkyl wherein the heterocycloalkyl groups must be

substituted by one to five carboxy, cyano, amino, deuterium, hydroxy, (C+-Celalkyl,
(C4-Ce)alkoxy, halo, (Ci-Ce)acyl, (C-Cs)alkylamino, amino{C;-Cs)alkyl, (Cs-Ce)alkoxy-
CO-NH, (Cq-Co)alkylamino-CO-, (C-Cglalkenyl, (C»-Ce) alkynyl, (Ci-Cs)alkylamino,

30 amino(C4-Cg)alkyl, hydroxy(Cs-Ce)alkyl, (C1-_Cs)atkoxy(c1-03)a{kyl (C-Co)acyloxy(C-
) Celalkyl, nitro, cyano(C1-Cs)a!kyl, halo(C,-Ce)alkyl, nitro(Cs-Cg)alkyl, tnﬂuoromethyl




am no, am no(Cl-C5)al kyl, (Cl-C86)al koxycarbonyl am no, (C6-C o)aryl (Cl 25

C6) al koxycar bonyl am no, (Cl-C5)al kylam no, ((Cl-C6)alkyl)2am no, (Cl-
Co) al kyl am no( Cl- C6) al kyl, ((C1-C6)al kyl)2am no(C1-C6)al kyl, hydroxy,
(C1- Co) al koxy, carboxy, carboxy(Cl-C5)al kyl, (Cl-C6)al koxycarbonyl,
(C1- Co6) al koxycar bonyl (C1- C6)al kyl, (C1-C6)al koxy-CO NH-,

(C1-Co) al kyl -CO-NH, cyano, (C5 [ C9)heterocycl oal kyl, am no-CO NH-,
(C1- C6) al kyl am no-CO- NH, ((Cl- 30 Co6)#0kyl)2am no- CO- NH-,

(Co- Clo) aryl am no- CO-NH, (C5-C9)heteroaryl anm no-CO NH,

(C1- C5) al kyl am no- CO- NH- (C1- C6) al kyl , ((C1-C6)al kyl ) 2am no- CO- NH- ( C1-
Co6) al kyl , (C6-Clo)aryl am no- CONH—(Cl Co) al kyl ,

(C5-9) heet elrithaorginatinyi0-Ceriki: ( (Q-Cadyianing, (CEiC&mytﬁnNW@ﬂGsW (Cs-

(6. C10) ar yr KPS T ER it erifaGriteEil, famoagg%@m&ﬁm@f' ©r

(O( - C10) ar yCaalkflamipbiv-Cueogll (@)@awwnzamw@so;aaw BURI DGO, iR)TR (b1 -

(2" 05 ot raaSraal To-Epaitbom, R RENSIOhy RER Nooh, @rloalot,

phar maceut |fe‘§$dqom&‘,?bérﬁt‘ B{OnR ﬁﬁd(ﬂqfﬁs)alkyl wherein mis 0, 1 or 2 and R and R are
" 10  each independently selected from hydrogen or {C4-Cs)alkyl; or a group of the formula

T1 1
) (CRR™) N /R”‘
o (CR6R7)/ b\( N oo i

Lo
C

whereinais0,1,2,30r4;
b, ¢, e, fand g are each independently O or 1;
dis0, 1,2, 0r3;
15 X is §(0), wherein n is 0, 1 or 2; oxygen, carbonyl or ~C(=N-cyano)-;
Y is S(0), wherein nis 0, 1 or 2; or carbonyl; and
Z is carbonyl, C(0)0-, C(O)NR- or S(0), whereinn is 0, 1 or 2;
R®, R, R®, R%, R" and R"' are each independently selected from the group
consisting of hydrogen or (C-Cg)alkyl opticnally substituted by deuterium, hydroxy,
20 amino, trifluoromethyl, (C,-Cg)acyloxy, (Ci-Cs)acylamino, (C-Ce)alkylarnino, ((Ci-
Ce)alkyl).amino, cyane, cyano{Cq-Cealkyl, triflucromethyl{C4-Cs)alkyl, nitro, nitro(C-
Ce)alkyt or (C4-Cg)acylamino;
R*™ is carboxy, cyano, amino, oxo, deuterium, hydroxy, tifluoromethyl, (Cs-
Coalkyl, trifluoromethyl(C-Co)alkyl, (Ci-Ce)alkoxy, halo, (Ci-Ce)acyl, (Cs-
25 Cs)alkylamino, ((Cs-Cs)alkyl), amino, amino{C-Cs)alkyl, (Ci-Ce)alkoxy-CO-NH, (C4-
Cs)alkylamino-CO-, (C,-Cg)alkenyl, (Cx-Cs) alkynyl, {C-Ce)alkylamino, hydroxy(Cq-
Co)alkyl, (Ci-Clalkoxy(Ci-Cs)alkyl, (Ci-Cslacyloxy(Ci-Cslalkyl, nitro, cyano(C;-
Ce)alkyl, halo(Ci-Cglalkyl, nitro(C-Celalkyl, trifluoromethyl, triflucromethyl(C,-
Colalkyl, (Cs+-Ce)acylamino,  (Ci-Cs)acylamino(C-Cealkyl,  (C4-Cglalkoxy(Cy-
- 30 Cg)acylamino, amino{C:-Ce)acyl, amino(C-Cg)acyl(C+-Cs)alkyi, (Ci-Cs)alkylamino(C,-
Cs)acyl, ((Ci-Celalkyl)amino(Cr-Celacyl, R“R™®N-CO-O-, RR™N-CO-(C+-Colalicyl,
R'SC(O)NH, R™OC(O)NH, R'NHC(O)NH, (C1-Ce)alkyl-8(0)m, (C1-Co)alkyl-S(O)-
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(C+-Cgalkyl, R‘*”R‘“NS(O),",' RUR'NS(O)n (C+-Colalkyl, R¥S(Q)n, R™N,
R™®S(0)aR"°N(Ci-Ce)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, (CCglalkenyl, (Co-
Ce)alikynyl, trifluoromethyl, ftrifluoromethoxy, (C-Ce)alkyl, (Cq-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-Cs)alkyithio,
(C4+-Colalkylamino, ((C-Cglalkyl)zamino, (Cs-Cglheteroaryl, (Cx-Cg)heterocycloalkyl,.
(Cs-Co)cycloalkyl or (Ce-Cio)aryl; or R® and R® are each independently (Cs-
Cio)eycloalkyl, {Cs-Cio)cycloalkoxy, (Ci-Celalkylamino, {((C+-Cglalkyl}.amino, (Cs-
Cio)arylamino,  {C4-Cg)alkylthio, (Ce—Cm)arYIthio, (C1-Ce)alkyisulfinyl, (Ce-
Cro)arylsulfinyl, {C-Cs)alkylsulfonyl, (Ce-Cag)arylsulfonyl, (Ci-Ce)acyl, (Cs-Ce)alkoxy-
CO-NH-, (C4-Cgalkyamino-CO-, (Cs-Cglheteroaryl, (C»-Co)heterocycloalkyl or (Ce-
Cioaryl wherein the heteroaryl, heterocycloalkyl and aryl groups are optionaily

‘substituted by one to three halo, (Cq-Cs)alkyl, (C;-Ce)alkyl-CO-NH-, (C,-Cg)alkoxy-

CO-NH-, (Ci-Ce)alky-CO-NH-(C4-Cglalkyl, (C;-Cglalkoxy-CO-NH-(C4-Cslalkyl, (Cs-
Co)alkoxy-CO-NH-(C4-Cg)alkoxy, carboxy, carboxy(C.-Ce)alkyl, carboxy(C-Cg)alkoxy,
benzyloxycarbonyl(Cs-Cs)alkoxy, (Cs-Ce)alkoxycarbonyl(C.-Cs)alkoxy, (Cs-Cio)aryl,

" amino, amino(C4~Cg)alkyt, (C1-Ce)alkoxycarbonylamino, (Cs-Cio)aryl{Cy-

Ce)alkoxycarbdnylamino, (C4-Cg)alkylamino, {(C4-Cg)alkyl)amino, (Cs-
Celalkylamino(C4-Cg)alkyl, ((C1—Cs)alkyl)zamino(C-,~C§)alky|, hydroxy, (C4-Ce)alkoxy,
carboxy, carboxy(C;-Cslalkyl, (Ci-Ce)alkoxycarbonyl, (C;-Cs)alkoxycarbonyl(Cs-
Co)alkyl, (C4-Ce)atkoxy-CO-NH-, (C+-Cg)alkyl-CO-NH-, cyano,' (Cs-
Cs)heterocycloalkyl, amino-CO-NH-, (Cy4-Cs)alkylamino-CO-NH-, (o
Ce)alkyl)zamino-CO-NH-, (Cs-Cio)arylamino-CO-NH-, (Cs-Cg)heteroarylamino-CO-
NH-,  (C:-Cglalkylamino-CO-NH-(C-Cglalkyl,  ((C4-Cg)alkyl),amino-CO-NH-(C;-
Celalkyl, (Ce-Ciolarylamino-CO-NH-(C4-Cslalkyl, (Cs-Co)hetercarylamino-CO-NH-(C,-

Ce)alkyl, (C-Cg)alkylsulfonyl, (C4-Ce)alkylsulfonylamino, (Cy-
Ce)alkylsulfonylamino(C-Cglalkyl, {Ces-Cigarylsulfonyl, (Cg-Cqo)arylsulfonylamino,
(Ce~Cp)arylsulfonylamino(Cq-Cs)atkyl, (Cy-Ce)alkylsulfonylamino, {Cs-

Ce)alkylsulfonylamino(C-Cglalkyl, (CsCo)heteroaryl or (C,-Co)heterocycloalkyl,
effective in such disorders or conditions and a pharmaceutically acceptable carrier.



