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PYRROLO[2,3-d]PYRIMIDINE COMPOUNDS Background of the Invention The present
invention relates to pyrrolo(2,3-djpyrimidme compounds which are inhibitors
of protein tyrosine kinases, such as the enzyme Janus Kinase 3 (hereinafter
also referred to as JAK3) and as such are useful therapy as
immunosuppressive agents for organ 10 transplants, lupus, multiple
sclerosis, rheumatoid arthritis, psoriasis, Type I diabetes and
complications from diabetes, cancer, asthma, atopic dermatitis, autoimmune
thyroid disorders, ulcerative colitis, Crohn's disease, Alzheimer's
disease, Leukemia and other indications where immunosuppression would be
desirable This invention also relates to a method of using such compounds m
the treatment of 15 the above indications in mammals, especially humans,
and the phamaceutical compositions useful therefor. JAK3 is a member of the
Janus family of protein tyrosine kinases. Although the other members of
this family are expressed by essentially all tissues, JAK3 expression is
limited to hematopoetic cells. This is consistent with its essential role
in signaling through the receptors 20 for I L-2, I L-4, I L-7, I L-9 and I
L-15 by non-covalent association of JAK3 with the ga mina chain common to
these multichain receptors XSCID patient populations have been identified
with severely reduced levels of JAK3 protein or with genetic defects to the
common gamma chain, suggesting that immunosuppression should result from
blocking signaling through the JAK3 pathway. Animal studies have suggested
that JAK3 not only plays a critical role in B and T 25 lymphocyte
maturation, but that JAK3 is constitutively required to maintain T cell
function Modulation of immune activity through this novel mechanism can
prove useful in the treatment of T cell prohferative disorders such as
transplant rejection and autoimmune diseases. Summary of the Invention The
present invention relates to a compound of the formula R, Rz N \ ~ Rs I i N
N 30 or the pharmaceutically acceptable salt thereof, wherein R' is a group
of the formula I~~~~~~~~   13 D E C 200`t WO 99I65908 _2 R5 R ~N~(CHZ)v 5
PCT/1 B99/01100 wherein y is 0, 1 or 2, R^ is selected from the group
consisting of hydrogen, (C,-C6)alkyl, (CZ-C6)alkenyl, (C2C6)alkynyl wherein
the alkyl, alkenyl and alkynyl groups are optionally substituted by
deuterium, hydroxy, amino, tnfluoromethyl, (C,-C4)alkoxy, (C,-C6)acyloxy,
(C,-C6)alkylamino, 10 ((C,-C6)alkyl)~amino, cyano, rntro, (C2 C6)alkenyl,
(C2-C6)aikynyl or (C,-C6)acylamino; or R' is (C3-C,)cycloalkyl wherein the
cycloalkyl group is optionally substituted by deuterium, hydroxy, ammo,
trifluoromethyl, (C,-C6)acyloxy, (C,-C6)acylamino, (C,-Cs)alkylamino,
((C,C6)alkyl)2amino, cyano, cyano(C,-C6)alkyl, tnfluoromethyl(C,-C
fi)alkyl, rntro, nstro(C,-C6)alkyl or (C,-C6)acylamino; 15 RS is selected
from the group consisting of tnfluoromethyl(C,-C6)alkyl,
(C,C3)alkyl(difluoromethylene)(C,-C3)alkyl, (C3-C,)cycloalkyl wherein the
cycloalkyl group is optionally substituted by one to five carboxy, cyano,
ammo, deuterium, hydroxy, (C,-C6)alkyl, (C,-C6)alkoxy, halo, (C,-C6)acyl,
(C,-C6)alkylamino, amino(C,-C6)aikyl, (C,-C6)alkoxy-CO-NH,
(C,-C6)alkylamino-CO-, (C2-C6)alkenyl, (CZ-C6) alkynyl, (C,-C6)alkylamino,
amino(C,-C6)alkyl, 20 hydroxy(C,-C6)alkyl, (C,-C6)alkoxy(C,-C6)alkyl,
(C,-C6)acyloxy(C,-C6)alkyl, nitro, cyano(C,C6)alkyl, halo(C,-C6)alkyl,
n~tro(C,-C6)alkyl, tnfluoromethyl, trifluoromethyl(C,-C6)alkyl,
(C,C6)acylamino, (C,-C6)acylamino(C,-Cs)alkyl,
(C,-C6)alkoxy(C,-C6)acylamino, amino(C,Cs)acyl,
amino(C,-C6)acyl(C,-C6)alkyl, (C,-C6)alkylammo(C,-C6)acyl,
((C,-C6)alkyl)Zamino(C,C6)acyl, R'SR'6N-CO-O-, R'SR'6N-CO-(C,-C6)alkyl,
(C,-C6)alkyl-S(O)m, R'SR'6NS(O)m, 25 R'SR'6NS(O)m (C,-C6)alkyl, R'SS(O)m
R'6N, R'SS(O)mR'6N(C,-C6)alkyl wherein m is 0, 1 or 2 and R'S and R'6 are
each independently selected from hydrogen or (C,-C6)alkyl; or R5 is
(C,C,)cycloalkyl(C,-C6)alkyl, (C,-C6)acyloxy(C,-Cs)alkyl,
(Cz-C6)alkoxy(C,-C6)alkyl, piperazinyl(C,-C6)alkyl,
(C,-C6)acylamino(C,-C6)alkyl, (C6-C,)aryl(C,-C6)alkoxy(C,-C6)alkyl,
(CS-C9)heteroaryl(C,-C6)alkoxy(C,-C6)alkyl, (C,-C6)alkylthio(C,-C6)alkyl,
(C6 C,)arylthio(C, 30 C6)alkyl, (C,-C6)alkylsulfinyl(C,-C6)alkyl,
(C6-C,)arylsulfinyl(C,-C6)alkyl, (C,C6)alkylsulfonyl(C,-Cfi)alkyl,
(C6-C,)arylsulfonyl(C,-C6)alkyl, amino(C,-C6)alkyl,
(C,C6)alkylamino(C,-C6)alkyl) ((C,-C6)alkyl)2ammo, (C,-C6)alkyl,
(CZ-C6)alkenyl, (Cz-C6)alkynyl wherein the alkyl, alkenyl and alkynyl
groups are optionally substituted by one to five cyano, vitro, halo,
deuterium, hydroxy, carboxy, (C,-C6)acylamino,
(C,-Cs)alkoxy(C,-Cs)acylamino, 35 amino(C,-C6)acyl,
(C,-C6)alkylamino(C,-C6)acyl or ((C,-C6)alkyl)Zamino(C,-C6)acyl, or RS is
R"CO(C,-C6)alkyl or R"CO(C3-C,)cycloalkyl wherein R'3 is RZO or RzR2'N
wherein Rz and 



13 a t ~ 2002 WO 99/65908 -3 PCT/I B99/01 I 00 5 RZ' are each independently
selected from the group consisting of hydrogen, deuterium, (C, Cs)alkyl,
(Cs-C,o)aryl(C,-Cs)alkyl or (CS-C9)heteroaryl(C,-Cs)alkyl, or R5 is R'",
R"(C,-Cs)alkyl or R"(C3-C,o)cycloalkyl wherein R'^ is
(C2-C9)heterocycloalkyl, (C,-Cs)acylpiperazino, (CsC,o)arylpiperazmo,
{C~-C9)heteroaryfp~perazmo, (C,-Cs)alkyipiperazino,
(Cs-C,o)aryl(C,Cs)alkylpiperazino, (CS-C9)heteroaryl(C,-Cs)alkylpiperazino,
morphohno, thiomorpholino, 10 piperidino, pyrrolidino, pipendyl,
(C,-Cs)alkylpipendinyl, (Cs-C,o)arylpipendyl, (CS C9)heteroarylpiperidyl,
(Cs-C,o)aryl(C,-Cs)alkylpipendyl, (CS-C9)heteroaryl(C,-Cs)alkylpipendyl or
(C,-Cs)acylpipendyl, or R5 is a group of the formula H2~x 15 whereinw is 0,
1 or 2; x is 0, 1, 2 or 3; or RS is a group of the formula wherein g, h and
j are each independently 0 to 3, 20 F, K and P are each independently
oxygen, S(O)d wherein d is 0, 1 or 2, NRs or CR'Re , Rs is selected from
the group consisting of hydrogen, (C,-Cs)alkyl, trifluoromethyl,
tnfluoromethyl(C,-Cs)alkyl, (C,-Cs)alkyl (difluoromethylene),
(C,-C3)alkyl(difluoromethylene)(C,C3)alkyl, (C,-Cs)alkoxy(C,-Cs)acyl,
(C,-Cs)alkylamino(C,-Cs)acyl, ((C,-Cs)alkyl)~amino(C, 25 Cs)acyl,
(Cs-C,o)aryl, (CS-C9)heteroaryl, (Cs-C,o)aryl(C,-Cs)alkyl,
(Cs-Cg)heteroaryl(C,-Cs)alkyl, (Cs-C,o)arYl(Cs-C,o)arYl~
(Cs-C,o)aryl(Cs-C,o)aryl(C,-Cs)alkyl, (C3 Cs)cYcloalkyl,
(C~Cs)cycloalkyl(C,-Cs)alkyl, hydroxy(C2 Cs)alkyl, (C,-Cs)acyloxy(Cz
Cs)alkyl, (C,-Cs)alkoxy(C2Cs)alkyl, piperazinyl(C,-Cs)alkyl)
(C,-Cs)acylamino(C,-Cs)alkyl, (C6 C,o)aryl(C,-Cs)alkoxy(C,Cs)alkyl,
(C5-C9)heteroaryl(C,-Cs)alkoxy(C,-Cs)alkyl, (C,-Cs)alkylthio(C,-Cs)alkyl,
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C,)arylthio(C,-C6)aikyl, (C,-C6)alkyisulfinyl(C,-C6)alkyl, (C6
C,)arylsulfinyl(C,-C6)alkyl, (C,C6)alkylsulfonyl(C,-C6)alkyl,
(C6-C,)arylsulfonyl(C,-C6)alkyl, am~no(C,-Cs)aikyl,
(C,Cs)alkylamino(C,-C6)alkyl, ((C,-C6)alkyl)zamino(C,-C6)alkyl,
R'3C0(C,-Cs)alkyl wherein R" is RzO or RzRz'N wherein Rz and Rz' are each
independently selected from the group consisting of hydrogen, (C,-C6)alkyl,
(C6-C,)aryi(C,-C6)alkyl or (C5-C~)heteroaryl(C,-C6)alkyl, or R'^(Cz 10
C6)alkyl wherein R" is (C,-Cs)acylpiperazino, (C6 C,)arylpiperazmo,
(C5C9)heteroarylp~perazino, (C,-C6)alkylpiperazino, (C6
C,)aryl(C,-C6)alkylpiperazino, (C5C9)heteroaryl(C,-C6)alkylpiperazino,
morpholino, thiomorpholino, pipendino, pyrrohdrno, pipendyl,
(C,-C6)alkylpiperidyl, (C6 C,)arylpiperidyl, (C5-C9)heteroarylp~pendyl, (C6
C,)aryl(C,C6)alkylpipendyl, (CS-C9)heteroaryl(C,-C6)alkylpipendyl,
(C,-C6)alkoxyacyl, (C,-C6)alkylaminoaryl, 15 ((C,-C6)alkylzammoacyl or
(C,-C6)acylpipendyl, 



R' and R8 are each independently selected from the group consisting of
hydrogen, (C,C6)alkyl, ammo, hydroxy, (C,-C6)alkoxy, (C,-C6)alkylamino)
((C,-Cfi)alkyl)amino, (C,C6)acylamino, (C,-C6)acyl(C,-C6)alkylammo,
carboxy, (C,-C6)alkoxyacyl, (C,-C6)alkyiammoacyl, ((C,-C6)alkyl)zammoacyl,
am~noacyl, trifluoromethyl, tnfluoromethyl(C,-C6)aikyl, (C,-C6)alkyl 20
(difluoromethylene), (C,-Ca)alkyl(difluoromethylene)(C,-C~)alkyl,
(C6-C,)aryl, (C5-C9)heteroaryl, (C6-C,)aryl(C,-C6)alkyl,
(CS-C9)heteroaryl(C,-Cs)alkyl, (C6-C,)aryl(C6-C,)aryl, (C6-C,)aryl(C6
C,)ary1(C,-C6)alkyl, (C3-C6)cycloalkyl, (C3 C6)cycioalkyl(C,-C6)alkyi,
hydroxy(C,-C6)alkyl, (C,C6)acyloxy(C,-C6)alkyl, (C,-C6)alkoxy(C,-C6)alkyl,
piperazmyl(C,-C6)alkyl, (C,-C6)acylamino(C,C6)alkyl, pipendyl,
(C,-C6)alkylp~peridyl, (C6 C,)aryl(C,-Cs)alkoxy(C,-C6)alkyl, (C5 25
C9)heteroaryl(C,-C6)alkoxy(C,-C6)alkyl, (C,-C6)alkylthio(C,-C6)alkyl,
(C6-C,)arylthio(C,-C6)alkyl, (C,-Cs)alkylsulfinyl(C,-C6)alkyl, (C6
C,)arylsulfinyl(C,-C6)alkyl, (C,-C6)alkylsulfonyl(C,-Cs)alkyl,
(C6-C,)arylsulfonyl(C,-C6)alkyl, amino(C,-C6)alkyl,
(C,-C6)alkylamino(C,-C6)alkyl, ((C,C6)alkyl)zamino(C,-Cs)alkyl,
R"CO(C,-C6)alkyl or R'3C0(C,-C,)cycloalkyl wherein R" is RzO or RzRz'N
wherein Rz and Rz' are each independently selected from the group
consisting of 30 hydrogen, (C,-C6)alkyl, (C6-C,)aryl{C,-C6)alkyl or
(C5-C9)heteroaryl(C,-Cs)alkyl; R', R'"(C,Cs)alkyl or R"(C3 C,)cycloalkyl
wherein R" is (C,-Cs)acylpiperazmo, (C6-C,)arylpiperazino,
(CS-C9)heteroarylpiperazmo, (C,-C6)alkyipiperazmo,
{C6-C,)aryl(C,-C6)alkyipiperazmo, (C5C9)heteroaryl(C,-C6)alkylpiperazino,
morphohno, thiomorpholino, pipendino, pyrrolidino, piperidyl,
(C,-C6)alkylpipendyl, (C6-C,)aryipiperidyl, (CS-C9)heteroarylpiperidyl,
(C6-C,)aryl(C, 35 C6)alkylpipendyl, (CS-C9)heteroaryl(C,-C6)alkylpipendyl
or (C,-C6)acylpipendyl; or a group of the formula O `- '(CHz) / \z 111 P
13 U k C 200z WO 99/65908 PCT/1 B99/01100 -5 5 wherein p is 0, 1, 2 or 3,
and . Z is hydroxy, (C,-C6)alkoxy or NR'R~ wherein R' and Rz are each
independently selected from the group consisting of hydrogen, (C,-C6)alkyl,
pipendyl, (C,-C6)alkylpipendyl, (C6C,)arylpipendyl,
(CS-C9)heteroarylpipendyl, (Cs C,)ary1(C,-C6)aikylpipendyl,
(CSC9)heteroaryl(C,-Cs)alkylpipendyl, (C,-C6)acylpipendyl, (C6 C,)aryl,
(CS-C9)heteroaryl, (C6 10 C,)aryl(C,-C6)alkyl,
(C5-C9)heteroaryl(C,-C6)alkyl, (C6-C,)aryl(C6-C,)aryl, (C6
C,)aryl(C6C,)aryl(C,-Cs)alkyl, (C3 Cs)cycloalkyl,
(C3-C6)cycloalkyl(C,-Cs)alkyl, R5(C,-C6)alkyl,
(C,CS)alkyl(CHRS)(C,-Cs)alkyl wherein RS is hydroxy, (C,-C6)acyloxy,
(C,-C6)alkoxy, piperazmo, (C,G6)acylammo, (C,-C6)alkylthio,
(C6-C,)arylthio) (C,-C6)alkylsulflnyl, (C6-C,)arylsuifinyl,
(C,C6)alkylsulfoxyl, (C6-C,)arylsulfoxyl, ammo, (C,-C6)alkylamino,
((C,-C6)alkyl)2 ammo, (C, 15 C6)acylpiperazmo, (C,-C6)alkylpiperazmo,
(C6-C,)aryl(C,-C6)alkylpiperazmo, (C5C9)heteroaryl(C,-C6)alkylpiperazmo,
morpholmo, thiomorphohno, piperidmo or pyrrolidmo) R 6(C,C6)alkyl,
(C,-C5)alkyl(CHR6)(C,-Cs)alkyl wherein R6 is pipendyl,
(C,-C6)alkylpipendyl, (C6C,)arylpipendyl, (C6-C,)aryl(C,-C6)alkylpipendyl,
(C5-C9)heteroarylpipendyl or (CSC9)heteroaryl(C,-C6)alkylpiperidyl, 20 or
R` is defined as OR9 or S(O)qR9 wherein q is 0, 1 or 2, and R9 is selected
from the group consisting of tnfluoromethyl(C,-C6)alkyl,
(C,G3)alkyl(difluoromethylene)(C,-C3)alkyl, (C3-C,)cycloalkyl wherein the
cycloalkyl group is optionally substituted by one to five carboxy, cyano,
ammo, hydroxy, (C,-C6) alkoxy, halo, (C,C6)alkyl S(O)m wherein m is 0, 1 or
2; R'SR'6NS(O)m whereas m is 0, 1 or 2 and R'S and R'6 are 25 each
independently selected from hydrogen or (C,-C6)alkyl, (C,-C6)acyl,
(C,-C6)alkylammo, ammo(C,-Cs)alkyl, (C,-C6)alkoxy-CO-NH,
(C,-C6)alkylammo-CO-, R'SR'6N-CO-O-, R'SR'6NCO-(C,-C6)alkyl wherein R'S and
R'6 are as defined above; (Cz-C6)alkenyl, (Cz-C6) alkynyl,
(C,-C6)alkylamino, amrno(C,-C6)alkyl, hydroxy(C,-C6)alkyl,
(C,-C6)alkoxy(C,-C6)alkyl, (C,C6)acyloxy(C,-C6)alkyl, vitro,
cyano(C,-C6)alkyl, nitro(C,-C6)alkyl, trifluoromethyl, 30
trifluoromethyl(C,-C6)alkyl, (C,-C6)acylamino,
(C,-C6)alkoxy(C,-C6)acylamino, amino(C,C6)acyl,
(C,-C6)alkylamino(C,-C6)acyl or ((C,-C6)alkyl)Zamino(C,-C6)acyl;
(Cz-Cs)alkenyl, (C2C6)alkynyl, (C3-C,)cycloalkyl(C,-C6)alkyl,
(C,-C6)acyloxy(C,-C6)alkyl, (C2-C6)alkoxy(C,C6)alkyl,
piperazinyl(C,-Cs)alkyl, (C,-C6)acylammo(C,-C6)alkyl,
(C6-C,)aryl(C,-C6)alkoxy(C,Cs)alkyl,
(CS-C9)heteroaryl(C,-C6)alkoxy(C,-C6)alkyl, (C,-C6)alkylthio(C,-C6)alkyl,
(C6 35 C,)arylthio(C,-Cs)alkyl, (C,-C6)alkylsulfinyl(C,-C6)alkyl, (C6
C,)arylsulfinyl(C,-Cs)alkyl, (C,C6)alkylsulfonyl(C,-C6)alkyl,
(C6-C,)arylsulfonyl(C,-C6)alkyl, ammo(C,-C6)alkyl,
(C,C6)alkylammo(C,-C6)alkyl, ((C,-C6)alkyl)Zammo, (C,-C6)alkyl wherein the
alkyl group is optionally substituted by one to five cyano, intro, hydroxy,
carboxy, (C,-C6)acylammo, (C,C6)alkoxy(C,-C6)acylamino, amwo(C,-Cs)acyl,
(C,-C6)alkylammo(C,-C6)acyl or ((C, 40 C6)alkyl)Zamino(C,-C6)acyl,
R"CO(C,-C6)alkyl or R"CO(C,-C,)cycloalkyl wherein R" is R~O   13 a t C 1001
W O 99/65908 PCT/1 B99/01100 -6 5 or RzRz'N wherein R~ and RZ' are each
independently selected from the group consisting of hydrogen, (C,-C6)alkyl,
(C6-C,)aryl(C,-C6)alkyl or (CS-C9)heteroaryl(C,-C6)alkyl, R'^,
R'"(C,C6)alkyl or R'(C3-C,)cycloalkyl wherein R'^ is
(Cz-C9)heterocycloalkyl, (C,-Cs)acylpiperazino, (C6-C,)arylpiperazino,
(CS-C9)heteroarylpiperazino, (C,-C6)alkylpiperazino,
(C6-C,)aryl(C,C6)alkyipiperazino, (C5-C9)heteroaryl(C,-C6)alkylpiperazino,
morphohno, thiomorpholino, 



10 piperidino, pyrrolidino, pipendyl, (C,-C6)alkylpiperidinyl, (Cs
C,)arylpiperidyl, (CSC9)heteroarylpiperidyl, (C6
C,)aryl(C,-C6)alkylpipendyl, (CS-C9)heteroaryl(C,-C6)alkylpiperidyl or
(C,-C6)acylpipendyl; or R9 is a group of the formula P )i 15 wherein g, h
and j are each independently 0 to 6; F, K and P are each independently
oxygen, S(O)d wherein d is 0, 1 or 2, NR6 or CR'Re wherein R6, R' and Re
are as defined above, R2 and R3 are each independently selected from the
group consisting of hydrogen, deuterium, amino, halo, hydoxy, nitro,
carboxy, (CZ-C6)alkenyl, (CZ-C6)alkynyl, trifluoromethyl, 20
trifluoromethoxy, (C,-C6)alkyl, (C,-C6)alkoxy wherein the alkyl or alkoxy
groups are optionally substittued by one to three groups selected from
halo, hydroxy, carboxy, amino (C,C6)aikyithio, (C,-C6)alkylamino,
((C,-C6)alkyl)2amino, (C5-C9)heteroaryl, (CzC9)heterocycioalkyl, (C3
C9)cycloalkyl or (C6 C,)aryl; or RZ and R3 are each independently
(C3-C,)cycloalkyl, (C3-C,)cycloalkoxy, (C,-C6)alkylamino,
((C,-Cs)alkyl)Zamino, (Cs 25 C,)arylamino, (C,-Cs)alkylthio,
(C6-C,)arylthio, (C,-C6)alkylsulfinyl, (C6-C,)arylsulfinyl,
(C,C6)alkylsulfonyl, (C6-C,)arylsulfonyl, (C,-C6)acyl,
(C,-C6)alkoxy-CO-NH-, (C,-C6)alkyammoCO-, (C5-C9)heteroaryl,
(CZ-C9)heterocycloalkyl or (C6-C,)aryl wherein the heteroaryl,
heterocycloalkyl and aryl groups are optionally substituted by one to three
halo, (C,-Cs)alkyl, (C,-C6)alkyl-CO-NH-, (C,-C6)alkoxy-CO-NH-,
(C,-C6)alkyl-CO-NH-(C,-C6)alkyl, (C,-C6)alkoxy 30 CO-NH-(C,-C6)alkyi,
(C,-C6)alkoxy-CO-NH-(C,-C6)alkoxy, carboxy, carboxy(C,-C6)alkyl,
carboxy(C,-C6)alkoxy, benzyloxycarbonyl(C,-C6)alkoxy,
(C,-C6)alkoxycarbonyl(C,-C6)alkoxy, (Cs-C,)aryl, amino, amino(C,-C6)alkyl,
(C,-C6)alkoxycarbonylamino, (C6-C,)aryl(C,C6)alkoxycarbonylamino,
(C,-Cs)alkylamino, ((C,-C6)alkyl)zamino, (C,-C6)alkylamino(C,C6)alkyl,
((C,-Cs)alkyl):amino(C,-C6)alkyl, hydroxy, (C,-C6)alkoxy, carboxy,
carboxy(C,    13 U E C 2002 ' WO 99/65908 PCT/IB99/01100 _7_ 5 Cs)alkyl,
(C,-C6)alkoxycarbonyl, (C,-C6)alkoxycarbonyl(C,-C6)alkyl,
(C,-C6)alkoxy-CO-NH-, (C,-Cs)alkyl-CO-NH-, cyano, (C;-C9)heterocycioalkyl,
ammo-CO-NH-, (C,-C6)alkylammo-CONH-, ((C,-C6)alkyl)zamino-CO-NH-,
(C6-C,)arylamino-CO-NH-, (C5-C9)heteroarylammo-CONH-,
(C,-C6)alkylamrno-CO-NH-(C,-C6)alkyl,
((C,-C6)alkyl)2ammo-CO-NH-(C,-C6)alkyl, (C6C,)arylamino-CO-NH-(C,-C6)alkyl,
(CS-C9)heteroarylammo-CO-NH-(C,-C6)alkyl, (C, 10 C6)alkylsulfonyl,
(C,-C6)alkylsulfonylammo, (C,-C6)alkylsulfonylamrno(C,-C6)alkyl,
(C5C,)arylsulfonyl, (C6-C,)arylsulfonylammo,
(C6-C,)arylsulfonylammo(C,-C6)alkyl, (C,C6)alkylsulfonylammo,
(C,-C6)alkylsulfonylammo(C,-C6)alkyi, (C5-C9)heteroaryl or
(C2C9)heterocycloalkyl, with the proviso that when either R^ and R5 is
hydrogen, the other of R' or RS cannot 15 be (C6-C,)aryl or
(C6-C,)aryl(C,-Cfi)alkyl; with the proviso that when R^ is hydrogen,
unsubstituted (C,-C6)alkyl or unsubstituted (C3-C,)cycloalkyl, R5 cannot be
(C6-C,)aryl(C,-C6)alkyl, R2 and R~' cannot be (C5C9)heteroaryl(C,-C6)alkyl,
and R'" cannot be (Cz-C9)heterocycloalkyl, morpholmo, th~omorphlmo,
pipendino, pyrrolidmo, p~pend~nyl or (C,-C6)afkylpiperidinyl, 20 with the
proviso that the sp2 and sp carbons of alkenyl or alkynyl cannot be
substituted by hydroxy or ammo; with the proviso that when R" is hydrogen,
R5 cannot be amino (C,-C6)alkyl, (C,C6)alkyl, (C,-Cs)alkylammo(C,-C6)alkyl,
((C,-C6)alkyl),amino(C,-Cs)alkyl, furanyl, (C,C6)alkoxy(C,-C6)alkyl or
carboxy(C,-C6)alkyl, 25 with the proviso that both R^ and RS cannot both be
hydroxy (C,-C6)alkyl, with the proviso that when R' is (C,-C6)alkyl, R5
cannot be (C,-C6)alkoxy{C,-C6)alkyl or carboxy(C,-C6)alkyl; and with the
proviso that R' cannot be carboxy(C,-C6)alkylthio or (C,
C6)alkoxycarbonyl(C,-C6)alkylthio. 30 The present invention also relates to
the pharmaceutically accept3bie acid addition salts of compounds of the
formula I. The acids which are used to prepare the pharmaceutically
acceptable acid addition salts of the aforementioned base compounds of this
invention are those which form non-toxic acid addition salts, i a , salts
contammg pharmacologically acceptable arnons, such as the hydrochloride,
hydrobromide, hydroiodide, nitrate, sulfate, bisulfate, 35 phosphate, acid
phosphate, acetate, lactate, citrate, acid citrate, tartrate, bitartrate,
succinate, maleate, fumarate, gluconate, saccharate, benzoate,
methanesulfonate, ethanesulfonate, benzenesulfonate, p-toluenesulfonate and
pamoate (i e., 1,1'-methylen~. ~~s-(2-hydroxy-3naphthoate)]salts The
invention also relates to base addition salts of formula I The chemical
bases that 40 may be used as reagents to prepare pharmaceutically
acceptable base salts of those 
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are acidic in nature are those that form non-toxic base salts with such
compounds Such non-toxic base salts include, but are not limited to those
derived from such pharmacologically acceptable cations such as alkali metal
canons ( a ~, potassium and sodium) and alkaline earth metal canons (~,
calcium and magnesium), ammonium or watersoluble amine addition salts such
as N-methylglucamine-(meglumine), and the lower 10 alkanolammonium and
other base salts of pharmaceutically acceptable organic amines The term
"alkyl", as used herein, unless otherwise indicated, includes saturated
monovalent hydrocarbon radicals having straight, branched or cyclic
moieties or combinations thereof The term "alkoxy", as used herein,
includes O-alkyl groups wherein "alkyl" is defined 15 above. The term
"halo", as used herein, unless otherwise indicated, includes fluoro,
chloro, 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 traps configurations and as mixtures 20 thereof. Unless otherwise
indicated, the alkyl and alkenyl groups referred to herein, as well as the
alkyl moieties of other groups referred to herein (e.~c ., alkoxy), may be
linear or branched, and they may also be cyclic (e.~c., cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl) or be linear or
branched and contain cyclic moieties Unless otherwise indicated, halogen 25
includes fluorine, chlorine, bromine, and iodine (C3-C,o)Cycloalkyl when
used herein refers to cycloalkyl groups containing zero to two levels of
unsaturation such as cyclopropyl, cyclobutyl, cyclopentyl, cyclopentenyl,
cyclohexyl, cyclohexenyl, 1,3-cyclohexadiene, cycfoheptyl, cycloheptenyl,
bicycfo[3 2 lJoctane, norbornanyl etc. 30 (CZ-C9)Heterocycloalkyl when used
herein refers to pyrrolidinyl, tetrahydrofuranyl, dihydrofuranyl,
tetrahydropyranyl, pyranyl, thiopyranyl, aziridinyl, oxrranyl,
methylenedioxyl, chromenyl, isoxazolidinyl, 1,3-oxazolidin-3-yl,
isothiazolidinyl, 1,3-thiazolidin-3-yl, 1,2pyrazohdin-2-yl,
1,3-pyrazolidin-1-yl, piperidinyl, thiomorpholinyl,
1,2-tetrahydrothiazin-2-yl, 1,3tetrahydrothiazin-3-yl,
tetrahydrothiadiazinyl, morphohnyl, 1,2-tetrahydrodiazin-2-yl, 1,3 35
tetrahydrodiazin-1-yl, tetrahydroazepinyl, piperazinyl, chromanyl, etc One
of ordinary skill in the art will understand that the connection of said
(CZ-C9)heterocycloalkyl rings is through a carbon or a sp' hybridized
nitrogen heteroatom (Cz-C9}Heteroaryl when used herein refers to furyl,
thienyl, thiazolyl, pyrazolyl, isothiazolyl, oxazolyl, isoxazolyl,
pyrrolyl, tnazolyl, tetrazolyl, imidazolyl, 1,3,5-oxad~azolyl, 1,2,440
oxadiazolyl, 1,2,3-oxadiazolyl, 1,3,5-thiadiazolyl, 1,2,3-thiadiazolyl,
1,2,4-thiadiazolyl, pyndyl,   ~ ~ ~ ~ ~ ol WO 99/6S908 PCT/11399/O 1100 -g_



5 pynmidyl, pyraz~nyl, pyndazinyl, 1,2,4-tnazinyl, 1,2,3-tnazinyl,
1,3,5-tnazinyl, pyrazolo(3,4b]pyndinyl, cinnolinyl) ptendinyl) punnyl,
6,7-dihydro-5H-[1 ]pyrindinyl, benzo[bJthiophenyl, 5) 6, 7,
8-tetrahydro-quinohn-3-yl, benzoxazolyl, benzothiazolyl, benzisoth~azolyl,
benzisoxazolyl, benzim~dazoiyl, thianaphthenyl, isothianaphthenyl,
benzofuranyl, isobenzofuranyl, isoindolyl, indolyl, mdolizinyl, mdazolyl,
isoquinolyl, qumolyl, phthalazinyl, quinoxahnyl, quinazolinyl, 10
benzoxazinyl; etc. One of ordinary skill in the art wdl understand that the
connection of said (C2 C9)heterocycloalkyl rings is through a carbon atom
or a spa hybnd~zed nitrogen heteroatom (C6-C,o)aryl when used herein refers
to phenyl or naphthyl. Compounds of formula (I) may be administered in a
pharmaceutically acceptable form either alone or in combination with one or
more additional agents which modulate a mammalian 15 immune system or with
antiinflammatory agents These agents may include but are not limited to
cyclosponn A (e.g. Sandimmune~r ~ or Neoral ~ ~, rapamycm, FK-506
(tacrolimus), leflunomide, deoxyspergualin, mycophenolate (e g. Cellcept ~
), azathiopnne (e.g. lmuran"~), daclizumab (e.g Zenapax'~ . OKT3 (e.g
Orthoclone'r), AtGam, aspinn, acetaminophen, ibuprofen, naproxen,
piroxicam, and antiinflammatory steroids (e g prednisolone or
dexamethasone) These agents 20 may be administered as part of the same or
separate dosage forms, via the same or different routes of admin~strat~on,
and on the same or different administration schedules according to standard
pharmaceutical practice. The compounds of this invention include all
conformational isomers ( e~c ., cis and traps isomers) and all optical
isomers of compounds of the formula I (e.~, enantiomers and 25
diastereomers), as well as racemic, diastereomenc and other mixtures of
such isomers Preferred compounds of formula I include those wherein R' is
NR^R5. Other preferred compounds of formula I include those wherein R" is
hydrogen, (C,C6)alkyl, (C2-C6)alkenyl, (CZ-C6)alkynyl wherein the alkyl,
alkenyl and alkynyl groups are optionally substituted by hydroxy, amino,
trifluoromethyl, (C,-C6)acyloxy, (C,-C6)alkylamino, 30 ((C,-C6)alkyl)2amino
or (C,-C6)acylarnino; or R" is (C3-C,a)cycloalkyl wherein the cycloalkyl
group is optionally substituted by hydroxy, trifluoromethyl or
(C,-C6)acyloxy. Other preferred compounds of formula I include those
wherein R5 is (C3-C,o)cycloalkyl wherein the cycloalkyl group is optionally
substituted by one to five deuterium, hydroxy, tnfluoromethyl, halo,
(C,-Cs)alkyl, hydroxy(C,-C6)alkyl, (C,-C6)acyl, (C,-C6)alkylamino(C, 35
Cfi)acyl, ((C,-C6)alkyl)Zamino(C,-C6)acyl, (C,-Cs)acylamino,
(C,-C6)alkoxy-CO-NH, (C,C6)alkylamino-CO-, (Cz-C6)alkenyl, (C2-C6)alkynyl,
halo(C,-C6)alkyl, (C,-C6)acylamino(C,C6)alkyl, R'SS(O)m R'6N,
R'SS(O)mR'6N(C,-C6)alkyl wherein m is 0, 1 or 2 and R'S and R'6 are each
independently selected from hydrogen or (C,-C6)alkyl. Other preferred
compounds of formula I include those wherein RZ and R' are each 40
independently selected from the group consisting of hydrogen, halo,
(C,-C6)alkyl) (C2   ~ 3 occ zoos WO 99I65908 PCT/IB99I01100 -10 5
C6)alkenyl, (Cz-C6)alkynyl, (C,-Cs)alkoxy, (C3-C,o)cycloalkyl,
(C~-C,o)cycloalkoxy, (C2C9)heterocycloalkyl, (C5-C9)heteroaryl or
(C6-C,o)aryl Specific preferred compounds of formula I include the
following.
2-{4-Methyl-3-(methyl-(7H-pyrrolo[2,3-d]pynmidin-4-yl)-amino]-cyclohexyl}-p
ropan-2ol, 10
2-{3-[(2-Hydroxy-ethyl)-(7H-pyrrolo(2,3-d]pynmidin-4-yl)-amino]-4-methyl-cy
clohexyl} propan-2-ol,
2-[(5-Isopropenyl-2-methyl-cyclohexyl)-(7H-pyrrolo[2,3-d]pynmidin-4-yl)-ami
no] ethanol,
(5-lsopropenyl-2-methyl-cyclohexyl)-(7H-pyrrolo[2,3-d]pyrim~din-4-yl)-(2,2,
2-trifluoro 15 ethyl)-amine; 



2-{4-Methyl-3-((7H-pyrrolo[2,3-d]pynmidin-4-yl)-(2,2,2-tnfluoro-ethyl)-amin
o]cyclohexyl}-propan-2-ol,
2-{4-Methyl-5-[methyl-(7H-pyrrolo[2,3-d]pynmidin-4-yl)-amino]-cyclohex-3-en
yl} propan-2-of; 20
2-[1-(7H-Pyrrolo(2,3-d]pynmidin-4-yl)-azetidin-3-yf]-propan-2-ol,
2-(1-(7H-Pyrrolo[2,3-d]pyrimidin-4-yI)-azetidm-2-yl]-propan-2-ol,
(5-Fluoro-7H-pyrrolo(2,3-d]pynmidin-4-yl)-(5-isopropenyl-2-methyl-cyclohexy
l)-methyl amine;
2-{3-[(5-Fluoro-7H-pyrrolo(2,3-d]pynmidin-4-yl)-methyl-ammo]-4-methyl-cyclo
hexyl} 25 propan-2-ol,
(2-Ethyl-4-isopropenyl-cyclopentyl)-methyl-(7H-pyrrolo[2,3-d]pyrimidm-4-yl)
-amine;
2-{3-Ethyl-4-[methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-cyclopentyl}-
propan-2-ol;
2-{3-Ethyl-4-[(2-hydroxy-ethyl)-(7H-pyrrolo[2,3-d]pynmidm-4-yl)-ammo]-cyclo
pentyl}propan-2-ol; 30
2-[(2-Ethyl-4-isopropenyl-cyclopentyl)-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-am
ino]ethanol;
(5-(S)-Isopropenyl-2-methyl-cyclohexyl)-methyl-(7H-pyrrolo[2,3-d]pyrim~din-
4-yl) amine; 3-Methyl-8-(7 H-pyrrolo(2, 3-d]pynmid
in-4-yl)-8-aza-bicyclo(3.2.1 ]octan-3-ol, 35
2-(Cycloheptyl-(7H-pyrrolo[2,3-d]pynmidin-4-yl)-amino]-ethanol;
2-(Cyciooctyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-ethanol,
Bicyclo(2.2.1]hept-2-yl-methyl-(7H-pyrrolo[2,3-d]pynmidin-4-yl)-amine; and
4-Pipendin-1-yl-5-m-tolyl-7H-pyrrolo[2,3-d]pynmidine The present invention
also relates to a pharmaceutical composition for (a) treating or 40
preventing a disorder or condition selected from organ transplant
rejection, lupus, multiple   13 D E C 200c WO 99/65908 -11 PCT/I B99/01100
5 sclerosis, rheumatoid arthritis, psoriasis, Type I diabetes and
complications from diabetes, cancer, asthma, atopic dermatitis, autoimmune
thyroid disorders, ulcerative cohtrs, Crohn's disease, Alzheimer's disease,
Leukemia, and other autoimmune diseases or (b) the inhibition of protein
tyrosine kmases or Janus Kinase 3 (JAK3) m a mammal, including a human,
comprising an amount of a compound of formula I or a pharmaceutically
acceptable salt 10 thereof, effective in such disorders or conditions and a
pharmaceutically acceptable career The present invention also relates to a
pharmaceutical composition for (a) treating or preventing a disorder or
condition selected from organ transplant refection, lupus, multiple
sclerosis, rheumatoid arthritis, psoriasis, Type I diabetes and
complications from diabetes, cancer, asthma, atopic dermatitis, autoimmune
thyroid disorders, ulcerative colitis, Crohn's 15 disease, Alzheimer's
disease, Leukemia, and other autoimmune diseases or (b) the inhibition of
protein tyrosine kinases or Janus Kmase 3 (JAK3) in a mammal, including a
human, comprising an amount of a compound of formula I or a
pharmaceutically acceptable salt thereof, alone or in combination with
T-cell immunosuppressant or antiinflarnmatory agents, effective in such
disorders or conditions and a pharmaceutically acceptable carrier 20 The
present invention also relates to a method for the inhibition of protein
typrosme kmases or Janus Kinase 3 (JAK3) in a mammal, including a human,
comprising administering to said mammal an effective amount of a compound
of formula I or a pharmaceutically acceptable salt thereof. The present
invention also relates to a method for treating or preventing a disorder or
25 condition selected from organ transplant refection, lupus, multiple
sclerosis, rheumatoid arthritis, psoriasis, Type I diabetes and
complications from diabetes, cancer, asthma, atopic dermatitis, autoimmune
thyroid disorders, ulcerative colitis, Crohn's disease, Alzheimer's
disease, Leukemia, and other autoimmune diseases ~n a mammal, including a
human, comprising administering to said mammal an amount of a compound of
formula I or a 30 pharmaceutically acceptable salt thereof, effective in
treating such a condition The present invention also relates to a method
for the inhibition of protein typrosme 



kinases or Janus Kmase 3 (JAK3) in a mammal, including a human, composing
administering to said mammal an effective amount of a compound of formula I
or a pharmaceutically acceptable salt thereof, alone or in combination with
T-cell immunosuppressant or 35 antiinflammatory agents The present
invention also relates to a method for treating or preventing a disorder or
condition selected from organ transplant refection, lupus, multiple
sclerosis, rheumatoid arthritis, psoriasis, Type I diabetes and
complications from diabetes, cancer, asthma, atopic dermatitis, auto~mmune
thyroid disorders, ulcerative colitis, Crohn's disease, Alzheimer's 40
disease, Leukemia, and other autoimmune diseases in a mammal, including a
human,   13 D E C Z002 W O 99/65908 -12 PCT/1 B 99/01100 5 composing
administering to said mammal an amount of a compound of formula I or a
pharmaceutically acceptable salt thereof, alone or in combination with
T-cell immunosuppressant or antunflammatory agents, effective m treating
such a condition   13 U E C 2002 WO 99/65908 -13 PCT/I B99/01100 5 Detailed
Description of the Invention The following reaction Schemes illustrate the
preparation of the compounds of the present invention Unless otherwise
indicated R', R2, R3 and R9 in the reaction Schemes and the discussion that
follow are defined as above SCHEME 1 CI Rz N ~ ~ R3 XVII N N H l, N ~ R3
XVI N N l' NR4R5 Rz N~ R3 XV ~N N I R 



3 NR4R5 Rz N~ ---R3 I ~N N 10   3 a ~ L lUul W O 99I65908 -14 PCT/I I399/01
t 00 SCHEME 2 CI N ~ XXI N N R CI Y N~ XX N N R z CI Rz N~ XIX ~N N R CI R2
N~ ~~R3 XVI ~N /N R   ~~~ ~~288Q~ WO 99/65908 PCT/IB99/01100 -15 SCHEME 3
CI N~ XXI N 



N R CI N~ --R3 XXII N N R CI Rz N~ >--R3 XVI ~N N R   13 D E C 200l WO
99/65908 PCT/IB99/01100 -16 SCHEME 4 CI Y N ~ XX N N R NR4R5 Y N~ XXIV N N
1 R 1. NR4R5 Rz N ~ XXIII N N R 3 NR4R5 RZ N~ >--R3 XV N N R   13 DEC 200l 



WO 99/65908 PCTIIB99/01100 _17_ SCHEME 5 CI Rz N ~ R3 XVII N N H CI RZ Nr
>--R3 XVI N N R 2 OR9 R2 Nr \~R3 XXV N N   13 D E C 2002 WO 99/65908
PCT/IB99/01100 -18 SCHEME 6 CI Rz R3 XV! I N N H SR9 RZ N ~ ~ R3 XXVI N N
~ 3 oEC 2002 W O 99/65908 PCT/I B99/01100 -19 5 !n reaction 1 of Scheme 1,
the 4-chloropyrrolo[2,3-d]pynmidine compound of formula XVII is converted
to the corresponding compound of formula XVI, wherein R is benzenesulfonyl
or benzyl, by treating XVII with benzenesulfonyl chloride, benzylchlonde or
benzylbromide m the presence of a base, such as sodium hydride or potassium
carbonate, and a polar aprotic solvent, such as dimethylformamide or
tetrahydrofuran The reaction 



10 mixture is stirred at a temperature between about 0C to about 70C,
preferably about 30C, for a time period between about 1 hour to about 3
hours, preferably about 2 hours In reaction 2 of Scheme 1, the
4-chloropyrrolo[2,3-d]pynmidine compound of formula XVI is converted to the
corresponding 4-aminopyrrolo[2,3-d]pynmidrne compound of formula XV by
coupling XVI with an amore of the formula HNR"R5. The reaction is carried
out m an 15 alcohol solvent, such as tert-butanol, methanol or ethanol) or
other high boiling organic solvents, such as dimethylformamide, 1,4-dioxane
or 1,2-dichloroethane, at a temperature between about 60C to about 120C,
preferably about 80C Typical reaction trines are between about 2 hours to
about 48 hours, preferably about 16 hours In reaction 3 of Scheme 1)
removal of the protecting group from the compound of 20 formula XV, wherein
R is benzenesulfonyl, to give the corresponding compound of formula 1, is
carried out by treating XV with an alkali base, such as sodium hydroxide or
potassium hydroxide, in an alcohol solvent, such as methanol or ethanol, or
mixed solvents, such as alcohol/tetrahydrofuran or alcohollwater The
reaction is carried out at room temperature for a time period between about
15 minutes to about 1 hour, preferably 30 minutes Removal of the 25
protecting group from the compound of formula XV, wherein R is benzyl, is
conducted by treating XV with sodwm in ammonia at a temperature of about
-78C for a time period between about 15 minutes to about 1 hour. In
reaction 1 of Scheme 2, the 4-chloropyrrolo(2,3-d]pynmidme compound of
formula XXI, wherein R is hydrogen or benzenesulfonate, is converted to the
4-chloro-530 halopyrrolo[2,3-d]pyrimidine compound of formula XX, wherein Y
is chloro, bromo or iodo, by reacting XXI with N-chlorosuccinimide,
N-bromosuccinimide or N-iodosuccinimide The reaction mixture is heated to
reflux, in chloroform, for a time period between about 1 hour to about 3
hours, preferably about 1 hour Alternatively, in reaction 1 of Scheme 2,
the 4chloropyrrolo[2,3-d]pynmidine of formula XXI, wherein R is hydrogen,
is converted to the 35 corresponding 4-chloro-5-nitropyrrolo[2,3-d]pynmidme
of formula XX, wherein Y is vitro, by reacting XXI with nitric acid in
sulfuric acid at a temperature between about -10C to about 10C, preferably
about 0C, for a time period between about 5 minutes to a .ut 15 minutes,
preferably about 10 minutes. The compound of formula XXI, wherein Y is
vitro, is converted to the corresponding
4-chloro-5-aminopyrrolo[2,3-d]pynmidine of the formula XX, wherein Y is
13 DEC 7~^~ WO 99I65908 -20 PCT/IB99/0l 100 5 ammo, by reacting XXI under a
variety of conditions known to one skilled m the art such as palladium
hydrogenolysis or tin(IV)chloride and hydrochloric acid in reaction 2 of
Scheme 2, the 4-chloro-5-halopyrrolo[2,3-d]pyrimidine compound of formula
XX, wherein R is hydrogen, is converted to the corresponding compound of
formula XIX, wherein R` is (C,-C6)alkyl or benzyl, by treating XX with
N-butyllithium, at a temperature 10 of about -78C, and reacting the dianion
intermediate so formed with an alkylhahde or benzylhahde at a temperature
between about -78C to room temperature, preferably room temperature
Alternatively, the dianion so formed is reacted with molecular oxygen to
form the corresponding 4-chloro-5-hydroxypyrrolo[2,3-d]pyrimidine compound
of formula XIX, wherein R2 is hydroxy The compound of formula XX, wherein Y
is bromine or iodine and R is 15 benzenesulfonate, ~s converted to the
compound of formula XIX, wherein RZ is (C6-C,2)aryl or vinyl, by treating
XX with N-butyllithium, at a temperature of about -78C, followed by the
addition of zinc chloride, at a temperature of about -78C The corresponding
organo zinc intermediate so formed is then reacted with aryliodide or vinyl
iodide in the presence of a catalytic quantity of palladium. The reaction
mixture is stirred at a temperature between about 20 50C to about 80C,
preferably about 70C, for a time period between about 1 hour to about 3
hours, preferably about 1 hour In reaction 3 of Scheme 2, the compound of
formula XIX is converted to the corresponding compound of formula XVI by
treating XIX with N-butylhthium, lithium dnsopropylamine or sodium hydride,
at a temperature of about -78C, in the presence of a 25 polar aprotic
solvent, such as tetrahydrofuran The arnonic intermediate so formed is
further reacted with (a) alkylhalide or benzylhalide, at a temperature
between about -78C to room temperature, preferably -78 C, when R' is alkyl
or benzyl, (b) an aldehyde or ketone, at a temperature between about -78C
to room temperature, preferably -78C, when R3 ~s alkoxy; and (c) zinc
chloride, at a temperature between about -78C to room temperature,
preferably  30 78C, and the corresponding organozinc intermediate so formed
is then reacted with aryliodide or vinyl iodide in the presence of a
catalytic quantity of palladium. The resulting reaction mixture ~s stirred
at a temperature between about 50C to about 80C, preferably about 70C, for
a time period between about 1 hour to about 3 hours, preferably about 1
hour. Alternatively, the anion so formed is reacted with molecular oxygen
to form the corresponding 35 4-chloro-6-hydroxypyrrolo[2,3-d)pyrimidine
compound of formula XVI, wherein R' is hydroxy In reaction 1 of Scheme 3,
the 4-chloropyrrolo[2,3-d]pyrimidine compound of formula XXI ~s converted
to the corresponding compound of formula XXII, according to the procedure
described above in reaction 3 of Scheme 2   



13 DEC 2002 WO 99/65908 -21 PCT/I B99/01100 5 fn reaction 2 of Scheme 3,
the compound of formula XXII is converted to the corresponding compound of
formula XVI, according to the procedures described above m reactions 1 and
2 of Scheme 3 In reaction 1 of Scheme 4, the
4-chloropyrrolo[2,3-d]pyrimidine compound of formula XX is converted to the
corresponding 4-aminopyrrolo[2,3-d]pyrimidme compound of formula 10 XXIV,
according to the procedure described above m reaction 2 of Scheme 1 In
reaction 2 of Scheme 4, the 4-amino-5-halopyrrolo[2,3-d]pyrimidme compound
of formula XXIV, wherein R is benzenesulfonate and Z is bromine or iodine,
is converted to the corresponding compound of formula XXIII by reacting
XXIV with (a) arylboronic acid, when RZ is aryl, in an aprotic solvent,
such tetrahydrofuran or dioxane, in the presence of a catalytic 15 quantity
of palladium (0) at a temperature between about 50C to about 100C,
preferably about 70C, for a time period between about 2 hours to about 48
hours, preferably about 12 hours, (b) alkynes, when R~ ~s alkynyl, m the
presence of a catalytic quantity of copper (I) iodide and palladium (0),
and a polar solvent, such as d~methylformamide, at room temperature, for a
time period between about 1 hour to about 5 hours, preferably about 3 20
hours, and (c) alkenes or styrenes, when R2 is vinyl or styrenyl, m the
presence of a catalytic quantity of palladwm in d~methylformamide, dioxane
or tetrahydrofuran, at a temperature between about 80C to about 100C,
preferably about 100C, for a time period between about 2 hours to about 48
hours, preferably about 48 hours In reaction 3 of Scheme 4, the compound of
formula XXIII is converted to the 25 corresponding compound of formula XV,
according to the procedure described above in reaction 3 of Scheme 2. In
reaction 1 of Scheme 5, the 4-chloropyrrolo(2,3-dJpyrimidine compound of
formula XVII is converted to the corresponding compound of formula XVI,
wherein R is defined as above, according to the procedure described above
in reaction 1 of Scheme 1. 30 In reaction 2 of Scheme 5, the
4-chloropyrrolo[2,3-djpyrimidine compound of formula XVI is converted the
to the corresponding compound of formula XXV by coupling XVI with a
compound of the formula, R90H, in the presence of sodium hydroxide. The
reaction is carried out in a polar aprotic solvent, such as
tetrahydrofuran, and heated to reflux for a time period between about 2
hours to about 4 hours, preferably about 3 hours. Removal of the protecting
35 group is carved out according to the procedure described above in
reaction 3 of Scheme 1. In reaction 1 of Scheme 6, the
4-chloropyrrolo[2,3-d]pynmidme compound of formula XVII is converted to the
corresponding compound of formula XXVI by coupling XVII with a compound of
the formula, SR9, in the presence of potasswm tert-butoxide and a polar
aprotic solvent, such as tetrahydrofuran The resulting reaction mixture is
heated to reflux for a time 40 period between about 2 5 hours to about 5
hours, preferably about 3.5 hours The compound   13 D E C 20G? WO 99l65908
nCT/IB99/01100 _22_ 5 of formula XXVI may be further reacted with an
oxidizing agent known to one of ordinary skill rn the art, such as hydrogen
peroxide, ozone, 3-chloroperoxybenzoic acid or tent-butylperoxide to
generate the corresponding 4- R9 sulfinylpyrrolo[2,3-d]pyrimidine or 4- R9
sulfonylpyrrolo compounds The compounds of the present invention that are
basic ~n nature are capable of 10 forming a wide variety of different salts
with various inorganic and organic acids Although such salts must be
pharmaceutically acceptable for administration to animals, it is often
desirable in practice to irntially isolate the compound of the present
invention from the reaction mixture as a pharmaceutically unacceptable salt
and then simply convert the latter back to the free base compound by
treatment with an alkaline reagent and subsequently convert the latter 



15 free base to a pharmaceutically acceptable acid addition salt. The acid
addition salts of the base compounds of this invention are readily prepared
by treating the base compound with a substantially equivalent amount of the
chosen mineral or organic acid in an aqueous solvent medium or in a
suitable organic solvent, such as methanol or ethanol Upon careful
evaporation of the solvent, the desired solid salt is readily obtained. The
desired acid salt can 20 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
nature, are capable of forming base salts with various pharmacologically
acceptable cations. Examples of such salts include the alkali metal or
alkaline-earth metal salts and particularly, the sodium and potassium 25
salts These salts are all prepared by conventional techniques The chemical
bases which are used as reagents to prepare the pharmaceutically acceptable
base salts of this invention are those which form non-toxic base salts with
the acidic compounds of the present invention. Such non-toxic base salts
include those derived from such pharmacologically acceptable cations as
sodium, potassium calcium and magnesium, etc These salts can easily be
prepared by treating 30 the corresponding acidic compounds with an aqueous
solution containing the desired pharmacologically acceptable canons, and
then evaporating the resulting solution to dryness, preferably under
reduced pressure. Alternatively, they may also be prepared by mixing lower
alkanolic solutions of the acidic compounds and the desired alkali metal
alkoxide together, and then evaporating the resulting solution to dryness
in the same manner as before In either case, 35 stoichiometric quantities
of reagents are preferably employed in order to ensure completeness of
reaction and maximum yields of the desired final product The compositions
of the present invention may be formulated m a conventional manner using
one or more pharmaceutically acceptable carriers. Thus, the active
compounds of the invention may be formulated for oral, buccal, intranasal,
parenteral (e.~c ., intravenous, 40 mtramuscular or subcutaneous) or rectal
administration or ~n a form suitable for administration   13 D E C ?r^'' WO
99/65908 PCT/I B99/01100 -2 3 5 by inhalation or insufflation. The active
compounds of the invention may also be formulated for sustained delivery
For oral administration, the pharmaceutical compositions may take the form
of, for example, tablets or capsules prepared by conventional means with
pharmaceutically acceptable excipients such as binding agents (e~c ,
pregelatinized maize starch, 10 polyvinylpyrrolidone or hydroxypropyl
methylcellulose), fillers (e.~, lactose, microcrystaliine cellulose or
calcium phosphate), lubricants (e~, magnesium stearate, talc or silica),
disintegrants (e.~, potato starch or sodium starch glycolate), or wetting
agents (e.~c ., sodium lauryl sulphate). The tablets may be coated by
methods well known in the art Liquid preparations for oral administration
may take the form of, for example, solutions, syrups or 15 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 agents (e cue, sorbitol syrup, methyl cellulose or hydrogenated
edible fats), emulsifying agents (e~, lecithin or acacia); non-aqueous
vehicles (e.~c , almond oil, oily esters or ethyl alcohol), and 20
preservatives (e~) methyl or propyl p-hydroxybenzoates or sorbic acid) For
buccal administration, the composition may take the form of tablets or
lozenges formulated in conventional manner The active compounds of the
invention may be formulated for parenteral administration by infection,
including using conventional catheterizaUon techniques or 25 infusion
Formulations for infection may be presented in unit dosage form, e~c ., in
ampules or in multi-dose containers, with an added preservative The
compositions may take such forms as suspensions, solutions or emulsions in
oily or aqueous vehicles, and may contain formulating agents such as
suspending) stabilizing and/or dispersing agents Alternatively, the active
ingredient may be in powder form for reconstitution with a suitable
vehicle, e~c , 30 sterile pyrogen-free water, before use. The active
compounds of the invention may also be formulated in rectal compositions
such as suppositories or retention enemas, a c~, containing conventiona4
suppository bases such as cocoa butter or other glycendes. For intranasal
administration or administration by inhalation, the active compounds of 35
the invention are convernently delivered in the form of a solution or
suspension from a pump spray container that is squeezed or pumped by the
patient or as an aerosol spray presentation from a pressurized container or
a nebulizer, with the use of a suitable propellant, 



e~c., dichlorodifluoromethane, tnchlorofluoromethane,
dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the
case of a pressurized aerosol, the dosage urnt may be 40 determined by
providing a valve to deliver a metered amount The pressurized container or
13 D E C 20c2 WO 99/65908 PCT/1 B99/01 t 00 -24 5 nebul~zer may contain a
solution or suspension of the active compound Capsules and cartridges
(made, for example, from gelatin) for use in an inhaler or msufflator may
be formulated containing a powder mix of a compound of the invention and a
suitable powder base such as lactose or starch A proposed dose of the
active compounds of the invention for oral, parenteral or 10 buccal
administration to the average adult human for the treatment of the
conditions referred to above (e~c ., 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 Aerosol formulations for treatment of the
conditions referred to above (e ~, asthma) in the average adult human are
preferably arranged so that each metered dose or "puff' of 15 aerosol
contains 20 pg to 1000 pg of the compound of the invention The overall
daily dose with an aerosol will be within the range 0 1 mg to 1000 mg.
Administration may be several Mmes daily, for example 2, 3, 4 or 8 times,
giving for example, 1, 2 or 3 doses each time A compound of formula (I)
administered in a pharmaceutically acceptable form either alone or in
combination with one or more additional agents which modulate a mammlian
immune 20 system or with antdnflammatory agents, agents which may include
but are not limited to cyclosporin A (e g Sandimmune~~ or Neoral ~ ~,
rapamycin, FK-506 (tacrolimus), leflunomide, deoxyspergualin, mycophenolate
(e.g. Cellcept ' , azathioprine (e g Imuran ~ ), daclizumab (e g
Zenapax'~), OKT3 (e.g Orthocolone'~'~), AtGam, aspirin, acetaminophen,
ibuprofen, naproxen, piroxicam, and antnnflmmatory steroids (e g
prednisolone or dexamethasone), and such agents 25 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 FK506 (Tacrolimus) is given
orally at 0.10-0 15 mglkg body weight, every 12 hours, within first 48
hours postoperatwe. Does is monitored by serum Tacrolimus trough levels. 30
Cyclosporin A (Sand~mmune oral or intravenous formulation, or Neoral ' ,
oral solution or capsules) is gwen orally at 5 mglkg body weight, every 12
hours within 48 hours postoperative Dose is monitored by blood Cycfosporin
A trough levels The active agents can be formulated for sustained delwery
according to methods well known to those of ordinary skill in the art
Examples of such formulations can be found in 35 United States Patents
3,538,214, 4,060,598, 4,173,626, 3,119,742, and 3,492,397 The ability of
the compounds of formula I or their pharmaceutically acceptable salts to
inhibit Janus Kmase 3 and, consequently, demonstrate their effectiveness
for treating disorders or conditions characterized by Janus Kinase 3 is
shown by the following in yitro assay tests   13 DEC ~Q~: W O 99I65908
PCTII B 99/01100 -25 5 Biological Assay JAK3 (JH1 GST) Enzymatic Assay 



The JAK3 kinase assay utilizes a protein expressed in baculovirus-infected
SF9 cells (a fusion protein of GST and the catalytic domain of human JAK3)
purified by affinity chromatography on glutathione-Sepaharose The substrate
for the reaction is poly-Glutamic 10 acid-Tyrosine (PGT (4 1 ), Sigma
catalog # P0275), coated onto Nunc Maxi Sorp plates at 100 Ng/ml overnight
at 37C The morning after coating, the plates are washed three times and
JAK3 is added to the wells containing 100 NI of kinase buffer (50 mM HEPES,
pH 7.3, 125 mM NaCI, 24 mM MgCl2)+ 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 15 phosphorylated tyrosine in a given
well is quantitated by standard ELISA assay utilizing an
anti-phosphotyrosine antibody (ICN PY20, cat #69-151-1 ) DND 39!1L-4
Cellular Assay for JAK3 kinase Inhibitors The DND 3911L-4 assay is designed
to find inhibitors of JAK3 kinase activity which would be prime candidates
for immunosupressive and/or allergy The assay uses a B-cell line 20 called
DND39 which has had the luciferase gene driven by the germ line IgE
promoter stably integrated into one of the chromosomes When these cells are
stimulated with IL-4, the kmase JAK3, which is associated with the IL-4
receptor, phosphorylates the signal transducer STATE STATE then blinds to
the germhne IgE promoter and starts transcription of the luc~ferase gene.
Luciferase is measured in a lysate of these cells using the Promega 25
lucrferase assay reagent system Note: DND39 cells are grown in RPM/ 1640
supplemented with 10% heat inactivated FCS, 2 mM L-Glutamine, and 100
units/ml Pen /Strep The cells are maintained from 1 x105 to 1 x106
cells/ml. Split to 1 x105 on Friday, cells will be at about 1 x106 on
Monday Then split 1'2 during the week keeping 200 ml in a flask as needed
30 3x105 DND39 cells are plated in 100 NI of RPM/ 1640 supplemented with 1
% heat inactivated FCS, 2 mM L-glutamine, and 100 unitslml PenIStep in a 96
well Vee bottom plate (Nunc). Compounds are diluted serially 1'2 in DMSO
starting at 4mM to l.9pM In a 96 well polypropylene plate, changing tips
after each dilution. Then 5N1 of each dilution are added to 500N1 of RPMII1
% serum in a 96 tube rack 125 NL of the compound dilutions are added to 35
the cells and incubated at 37C, 5% COz for one hour After one hour, 25 NI
of 25 nglml IL-4 is added to the cells and mixed Final concentration of
IL-4 is 2 5 nglml and final concentration of compound is from 20 NM to 156
nM The cells are then in gated overnight 16-18 hours The plate is then
centrifuged at 2500-3000 RPM in a table top centrifuge for 5 minutes, The
culture supernatant is carefully removed by aspiration with an 8 well
maifold 40 100 NI of PBS with calcium and magnesium is added to the
pelletted cells The cells are   ~ 3 DEC 2Q~'l W O 99l65908 -26 PCT/l
B99101100 5 resuspended in the PBS and transferred to a Packard white
OptiPlate 100 ul of Packard's LucLite reagent is added to the wells of the
OptiPlate The following Examples illustrate the preparation of the
compounds of the present invention but it is not limited to the details
thereof Melting points are uncorrected NMR data are reported in parts per
million (b) and are referenced to the deuterium lock signal from the 10
sample solvent (deuteriochloroform unless otherwise specified) Commercial
reagents were utilized without further purification THF refers to
tetrahydrofuran DMF refers to N, N-dimethylformamide. Low Resolution Mass
Spectra (LRMS) were recorded on either a Hewlett Packard 5989O, utifizmg
chemical iornzation (ammonium), or a Fisons (or Micro Mass) Atmospheric
Pressure Chemical lon~zation (APCI) platform which uses a 50I50 mixture 15
of acetonitrilelwater with 0 1 % formic acid as the ionizing agent. Room or
ambient temperature refers to 20-25C. EXAMPLE 1
Cyclohexyl-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine METHOD A 20
Cyclohexyl-methyl-amine To a solution of cyclohexanone (98 mg/1mmol) and
acetic acid (120 mgl2 mmol) dissolved in 2 0 mL of 1,2-dichloroethane was
added 2 0 mL of a 2 M solution of methylamme m methanol and the resulting
mixture stirred at room temperature for 4 h Polymer supported borohydride
(1 g/2 5 mmol) was added and the mixture stirred at room temperature for 1
h 25 then filtered and concentrated to dryness in vacuo affording 66 mg (
40%) of the title compound as the acetate salt. H NMR (400 MHz)(CD30D) 8'
1.17 - 1.37 (m, 5H), 1.67 (br d, 1 H, J = 12.5 Hz), 1.83 (br d, 2H, J = 18
7 Hz), 1 86 (s, 3H), 2.04 (br d, 2H, J = 10.2 Hz), 2.60 (s, 3H), 2 86 -
2.92 (m, 1 H) 



METHOD B 30 Cyclohexyl-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine A
mixture of 200 mg (1.30 mmol) of 4-chloro-7H-pyrrolo(2,3-d]pyrimidine
(prepared by the method of Davoll, J. Am. Chem Soc., (1960), 82, 131 ), the
product from Method A (589 mg/5.21 mmol) and 3 mL of tert-butanol was
stirred in a sealed tube at 100 C for 24 h The reaction mixture was added
to water , acidified to pH 1 with 1 N HCI (aq), washed twice 35 with
diethylether (ether) and basified to pH 14 with 1 N sodium hydroxide
(NaOH). The resulting precipitate was filtered and dried in vacuo to obtain
263 mg (88%) of the title compound, mp 177-180 C 'H NMR (400 MHz, CDCI3) 8
1 11-1.22 (m, 1H), 1.43-1.63 (m, 4H), 1.73 (br d, 1 H, J = 13 3 Hz),
1.83-1.90 (m, 4 H), 3 23 (s, 3H), 4 69 (br, 1 H), 6 53 (d, 1 H, J = 3 5
Hz), 7.03 (d, 1 H, J = 3.5 Hz), 8.30 (s, 1 H), 10.6 (br, 1 H). LRMS. 231
(M+1 )   13 D E C 2Q02 WO 99/65908 PCT/11399/O 1100 _27_ 5 The title
compounds of Examples 2-84 were prepared by a method analogous to that
described rn Example 1 EXAMPLE 2
Benzyl-ethyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine Benzylethylamme.
Melting Point 170 - 172C, LRMS. 252 3 10 EXAMPLE 3
Methyl-(S)-1-phenyl-ethyl)-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
Methyl-(S)-1-phenylethylamrne Melting Point 131C, LRMS: 253 EXAMPLE 4
Cyclopentyl-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine - 15
Cyclopentyimethylamrne LRMS: 217 3 EXAMPLE 5
Allyl-cyclohexyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
Allylcyclohexylamrne. LRMS.257. EXAMPLE 6 20
Allyl-cyclopentyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
Allylcyclopentylamrne Melting Point 173 - 175C, LRMS~ 243 EXAMPLE 7
Allyl-cyclopentyl 7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
Cyclohexylethylamme. LRMS~ 245.3 25 EXAMPLE 8
(1-Cyclohexyl-ethyl)-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
(1-Cycfohexylethyl)methylamrne. LRMS 259.4 EXAMPLE 9
Cycloheptyl-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine 30
Cycloheptylmethylamine. Melting Point 177 - 178C; LRMS~ 245.3 EXAMPLE 10
Cyclooctyl-methyl-(7H-pyrroto[2,3-d]pyrimidin-4-yl).amine
Cyclooctylmethylamine. Melting Point. 188 - 189C; LRMS. 259 4 EXAMPLE 11 35
Methyl-(3-methyl-cyclohexyl)-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
Methyl-(3-methylcyclohexyl)amrne. LRMS 245.3 EXAMPLE 12
Methyl-(4-methyl-cyclohexyl)-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
Methyl-(4-methylcyclohexyl)-amine LRMS:245.3   13 D E C 2GG~1 



W O 99I65908 -28_ 5 FYAMDI F 1Z PCT/IB99/O1100
Methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yI)-(3,3,5-trimethyl-cyclohexyl)-amine
Methyl-(3,3,5-tnmethylcyclohexyl)-amine LRMS~ 273 4 FYennDl ~ ~1~
Cycloheptyl-ethyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine 10
Cycloheptylethylamme Melting Point 168 - 169C; LRMS. 259.4 FYAMPI F 1r;
Cyciooctyl-ethyl-(7H-pyrroio[2,3-d]pyrimidin-4-yt)-amine
Cyclooctylethyiamme Melting Point: 155 - 156C, LRMS. 273.4 FYAMDI F ~IR 15
[1-14
Chloro-phen~rl)-propyl]-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
[1-(4-Chlorophenyl)-propyl]methylamme. LRMS 301 7 FYAMPI F 47
[2-(2-Methoxy-phenyl)-1-methyl-ethyl]-methyl~7H-pyrrolo[2,3-d]pyrimidin-4-y
l)amine 20 [2-(2-Methoxy-phenyl)-1-methyl-ethyl)-methylamlne. LRMS: 297 4
GYAIIIIDI F aft
(Decahydro-naphthalen-1-yl)-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
Decahydronaphthalen-1-yl-methylamme LRMS 285.4. GYA~nol c .lo 25
Cyclodecyl-methyl-(7H-pyrroloL2,3-d]pyrimidin-4.-yl)-amine
Cyclodecylmethylamine LRMS:2871. CYA1111D1 C ~~1
Cyclononyl-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine Cyclononylmethyl.
LRMS.273.1. 30 EXAMPLE 21
2-[Cyclopentyl-(7H-pyrrolo[2,3-d]pyrimidin-.4-yl~-amino]-ethanol
2-Cyclopentylaminoethanol Melting Point: 156 - 158C; LRMS: 247.3. FYeMDI F
~~ Cycloheptyl-(2-methoxy-ethyl)-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine 35
Cycloheptyl-(2-methoxy-ethyl)amme. LRMS:289 CYAl111D1 G 71
Cycloheptyl-cyclopropyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
Cycloheptyl-cyclopropylamlne. LRMS.2714   



13 DEC 20~~ WO 99I65948 PCT/1B99/01100 _29_ 5 EXAMPLE 24
Cycloheptyl-cyclopropyf-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-ethanol
Cyclohexylaminoethanol Melt Point 200 - 201C; LRMS~ 261 3 GYeMDI G ~a
Cyclooctyl-(2-methoxy-ethyl)-(7H-pyrrolo(2,3-d]pyrimidin-4-yl)-amine 10
Cyclooctyl-(2-methoxy-ethyl)amme. LRMS 303 EXAMPLE 26
sec-Butyl-methyl-(7H-pyrrolo 2,3-d]pyrimidin-d-yl)-amine
sec-Butyl-methyiamlne Melting Point. 146 - 148C; LRMS. 205. EXAMPLE 27 15
2-[Methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-1-phenyl-propan-1-of
2-Methyl-1- phenyl-propan-1-ol. LRMS 283, 265 cYeMDI G ~a
[2-(4-Chloro-phenoxy)-1-methyl-et~l~-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-y
l)amine 20 [2-(4-Chlorophenoxy)-1-methylethyl]-methylamme. Melting Point
139 - 141C; LRMS. 319, 317, 189. GYennDl G ~o
N-Cyclohexyl-N',N'-dimethyl-N-(7H-pyrrolo[2,3-d]pyrimidin-4-yl~
propane-1,3diamine 25 N-Cyclohexyl-N',N'-dlmethyl propane-1,3-diamme LRMS:
302 4 ~YeMpl ~ zn
N-(2-[Cyclohexyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-ethyl}-acetamide
N-Cyclohexylammoethyl acetamide LRMS: 302.4. N DYAMDI ~ Z1 30
2-(Cycloheptyl-(7H-pyrrolo[2,3-d]pyrimidin-d-yl)-amino]-ethanol
2-Cyclohexylaminoeihanol. Melting Point: 69 - 72C, LRMS: 275.4 GYeMDI C Q~
2-[Cyclooctyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-ethanol
2-Cyclooctyfaminethanol Melting Point. 66 - 77C, LRMS: 289.4 35 EXAMPLE 33
(3,5-Dimethyl-cyciohexyl)-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
(3,5-Dlmethyfcyclohexyl)methyfamine. LRMS:259.4. ~YeAnol ~ ze
2-[Benzyl-(7H-pyrrolo[2,3-d]pyrimidin~-yl)-amino]-ethanol 40
2-Benzylaminoethanol. LRMS. 269, 251   13 DEC 201 WO 99I65908 



-30 PCTI1B99101100 5 EXAMPLE 35
3-[Cyclopentyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-propan-1-of
3-Cyclopentyfamrno-propan-1-of Meltrng Point 162 - 164C, LRMS 261 3 EXAMPLE
36 3-[Cycloheptyl-(7H-pyrroto f 2,3-d]pyrimidin-4-yl)-amino]-propan-1-of 10
3-Cycloheptylamrnopropan-1-of Melting Point 62 - 66C; LRMS~ 289 4 EXAMPLE
37
2-.[~Decahydro-naphthalen-2-yl)-(7H-pyrrolo(2,3-d]p~imidin-411)-amino]-etha
nol 2-Decahydronaphthalen-2-yf-ammoethanol. Melting Point. 75C; LRMS 315
EXAMPLE 38 15
2-[(1-Ethyl-propyl)-(7H-pyrrolo[2,3-d]pyrimidin..4-yl)-amino]-ethanol
2-(1-Ethylpropyl)amsne ethanol Melting Point: 49 - 53C; LRMS. 249.3. ~Ye
nncl >= zo
1-(Cyclohexyl-(7H-pyrrolo(2,3-d]pyrimidin-4-yl)-amino]-butan-2-of
Cyclohexylammo-butan-2-of LRMS.289. 20 EXAMPLE 40
Bicyclo(2.2.1]hept-2-yl-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
Bscyclo(2.21]kept-2-y1-methylamme. LRMS:243 GYannol G de
2(S)-{[Cyclohexyl-(7H-pyrrolo[2,3-d]p~rimidin-4-yl~-amino]-meth]~I}25
cyclohexanol 2-(Cyclohexylamine)methylcyciohexanol LRMS:329. EXAMPLE 42
2(R)-{(Cyclohexyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-methyl}
cyclohexanol 30 2-(Cyclohexylamrne)methylcyclohexanol. LRMS:329. EXAMPLE 43
(2-Ethyl-cyclopentyl)-methyl-(7H-pyrrolo[2,3-d]pyrimidin~-girl)-amine
(2-Ethylcyclopentyl)methyl amore. LRMS: 287. FYAIIIIPI G Ad 35
Cyclononyl-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
Cyclononylmethylamrne. LRMS~ 273 EXAMPLE 45
Methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-(2,4,4-trimethyl-cyclopentyl)-amin
e Methyl-2,4,4-trimethyl-cycfopentyt)-amine LRMS:259.   13 D E C 2002 WO
99I65908 PCT/1 B99/01100 -31 5EXAMPLE
46(3-Ethyl-cyclopentyl)-methyl-(7H-pyrroloj2,3-d]pyrimidin-4-yl)-amine(3-Et
hyl-cyclopentyl)methylamine LRMS 245EXAMPLE
47(2,5-Dimethyl-cyclohexyl)-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine1
0(2,5-Dimethylcyclohexyl)methyl-amine LRMS 259EXAMPLE
48(3,4-Dimethyl-cyclohexyl)-methyl-(7H-pyrrolo[2,3-d]p
rimidin-4-yl)-amine(3,4-Dimethylcyclohexyl)methylamine LRMS:259.EXAMPLE
4915(4-lsopropyl-cyclohexyl)-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-
I)-amine(4-Isopropylcyclohexyl)methylamine. LRMS~ 273EXAMPLE
50(Decahydro-naphthalen-1-yl)-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amin
e(Decahydronaphthalen-1-y1)methylamine LRMS 285.20EXAMPLE
51(2,2-Dimethyl-cycfohexyl)-methyl-(7H-pyrrofo[2,3-d]pyrimidin-4-yt)-amine(
2,2-Dimethylcyclohexyl)methylamine LRMS~ 259EXAMPLE
52(2-Isopropyl-5-methyl-cyclohexyl)-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl
)-25amine(2-Isopropyl-5-methylcyclohexyl)methylamme LRMS 287.EXAMPLE
53Methyl-(3-methyl-cyclopentyl)-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amineMeth
yl-(3-methyl-cyclopentyl)amine. LRMS.231.30EXAMPLE
54(1-Benzyl-piperidin-4-yl~)-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yt)-amine
(1-Benzylpipendin-4-yl)methylamine LRMS:322.EXAMPLE
55(4-tent-Butyl-cyclohexyl)-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine3
5(4-tent-Butylcyclohexyl)methylamine. LRMS:287.EXAMPLE
56Indan-1-yl-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-a
.neIndan-1-yl-methylamme LRMS.265   



13 D E C 20D2 WO 99i65908 I'CT/1B99/01100 -32 5 EXAMPLE 57
]4-Ethyl-cyclohexyl)-methyl-(7H-pyrrolo[2,3-dJ_pyrimidin-4-yl)-amine
(4-Ethylcyclohexyl)methyVamme LRMS 259 EXAMPLE 58
Methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-y!)-(1,2,3,4-tetrahydro-naphthalen-2-y
l)10 amine Methyl-1,2,3,4-tetrahydro-naphthalen-2-yl)-amine LRMS 279
EXAMPLE 59
Bicyc)o[3.2.1]oct-2-yl-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
Bicyclo[3.2.1]oct-2-yl-methylamine LRMS:257. 15 EXAMPLE 60
Methyl-(octahydro-4,7-methano-inden-5-yl)-(7H-p rrolo[2,3-d]pyrimidin-4-yl)
amine Methyl-(octahydro-4,7-methano-inden-5-yl)amme LRMS.283. EXAMPLE 61 20
Bicyclo[2.2.1]hept-2-yl-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
Bicyclo(2.2.1]hept-2-yl-methylamine. LRMS:243 GYennoi G a~
(5-Chloro-indan-1-yl)-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
(5-Chloro-indan-1-yl)methyiamine LRMS:299 25 EXAMPLE 63
Adamantan-2-yl-methyl-(7H-pyrrolo[2,3-dlpyrimidin-4-yl)-amine
Adamantan-2-yl-methylamine. LRMS.283. EXAMPLE 64
(Decahydro-naphthalen-2-yl)-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl~-amine
30 (Decahydro-naphthalen-2-yl)methylamine LRMS:285. EXAMPLE 65
(3,5-Dimethyl-cyclohexyl)-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
(3,5-Dimethylcyclohexyl)methylamme LRMS~ 259. EXAMPLE 66 35
Bicyclo[3.3.1]non-9-yl-methyl-(7H~yrrolo(2,3-d]pyrimidin-4-yl)-amine
Bicyclo[3 3 1]non-9-yl-methylamne. LRMS: 271 EXAMPLE 67
(1-Isopropyl-4-methyl-bicyclo[3.1.0]hex3-yl)-methyl-(7H-pyrrolo[2,3d]pyrimi
din-4-yl~-amine 40 (1-Isopropyl-4-methylbicyclo[3.1 O]hex-3-yl)-methylamme.
LRMS~ 285   13 DEC 2002 W O 99I65908 PCTlIB99/01100 -33 5 CYA~IIDI C RQ
Cyclobutyl-methyl-(7H-pyrrolo[2,3-d]pyrimidin~-yl)-amine
Cyclobutylmethylamme LRMS:203 FYeMOI ~ as
~2,2-Dimethyl-cyclopentyl)-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
10 (2,2-Dlmethyl-cyclopentyl)methylamrne. LRMS 245 



~YeMpl >_ ~n
4-[Methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-cyclohexanecarboxylic
acid ethyl ester 4-[MethylammoJcyclohexanecarboxylic acid LRMS: 303 15
EXAMPLE 71
(2-Isopropyl-5-methyl-cyclohexyl)-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)
amine (2-Isopropyl-5-methyl-cyclohexyl)methylamme LRMS:287. EXAMPLE 72 20
(3,3-Dimethyl-cyclohexyl)-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
(3,3-Dlmethyl-cyclohexyl)methylamme LRMS.259. EXAMPLE 73 1
(S)-[Cyclohexyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-propan-2-of
1-[Cyclohexylamlno]-propan-2-ol. LRMS: 275 4. 25 EXAMPLE 74
1(R)-[Cyclohexyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-propan-2-of
1-[Cyclohexylamino]-propan-2-ol. LRMS: 275 4. EXAMPLE 75
3-[Cyclohexyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-profane-1,2-diol 30
3-[Cyclohexylammo]-propane-1,2-diol. LRMS~ 291.4 FYeMDI F 7R
2-[(Decahydro-naphthalen-1-yl)-(7H-pyrrolo[2,3-d}pyrimidin-4-yl)-amino]-eth
anol 2-[(Decahydro-naphthalen-1-yl) -amino]-ethanol. LRMS. 315.4. CYeI111D1
C 77 35
i2-[Cycloheptyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-ethyl}-carbamic
acid tert-butyl ester 2-[(Cycloheptyfamino)ethylJcarbamlc acid LRMS 374 5
13 D E C 2002 W O 99l65908 -34 ncTns99lo~ loo 5 EXAMPLE 78
Methyl-(3-methyl-cyclohexyl)-(7H-pyrrolo[2,3-d]pyrimidin-4-yl~-amine
Methyl-(3-methylcyclohexyl)amme LRMS: 359 4, GYennpi G ~a
Methyl-(2-methyl-cyclohexvy~7H-pyrrolo[2,3-d]pyrimidin-~l-yl)-amine 10
Methyl-(2-methylcyclohexyl}amine LRMS~ 359 4 EXAMPLE 80
(2-Ethyl-~~~clohexyl)-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
(2-Ethyl-cyclohexyl)methylamine. LRMS.373.4. EXAMPLE 81 15
Methyl-(2-propyl-cyclohexyi)-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
Methy(-(2-propylcyclohexyl)amine LRMS. 387 4. EXAMPLE 82
(2,4-Dimethyl-cyclohexyi)-methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yt)-amine
(2,4-Dimethyfcyclohexyl)methylamine. LRMS. 373 4. 



20 EXAMPLE 83
Methyl-(7H-pyrrolo[2,3-d]~eyrimidin-4-yl~-(2,5,5-trimethyl-cyclohexyl)-amin
e Methyf- (2,5,5-tnmethylcyclohexyl)-amine. LRMS: 387.4. EXAMPLE 84
Methyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-(2,2,5,5-tetramethyt-cyclohexyl)-a
mine 25 Methy!-(2,2,5,5-tetramethylcyclohexyl)-amine. LRMS:401. EXAMPLE 85
Cyclohexyl-methyl-(6-phenyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
Cyclohexylmethylamine.   13 D E C 2002 W O 99I65908 PCT/1899101100 -35 5
METHOD C 7-Benzenesulfonyl-4-chloro-7H-pyrrolo[2,3-d]pyrimidine In a
flame-dried flask under nitrogen, 780 mg of 60 % sodium hydride ( 19 5
mmol) in mineral od was added to 30 mL of dimethylformamide (DMF) and the
resulting mixture cooled to 0 C A solution of 2 0 g (13.0 mmol) of
4-chloro-7H-pyrrolo[2,3-d]pyrimidine in 10 mL of 10 DMF was added slowly
over a 5 min period The reaction was stirred for 10 mm at which time
generation of hydrogen (H2) ceased. Berizenesulfonylchloride (1 7 mU13.0
mmol) was added, the reaction warmed to room temperature and stirred for 1
h Water was added, and the resulting precipitate was filtered and dried in
vacuo to obtain 3 4 g (89%) of the title compound as a crystalline solid,
mp 163-167 C 15 METHOD D
7-Benzenesulfonyl-4-chioro-6-phenyl-7H-pyrrolo[2,3-d]pyrimidine In a
flame-deed flask under nitrogen, 0 53 mL (3 79 mmol) of dnsopropylamine
were dissolved in 5 mL of tetrahydrofuran (THF) and the solution cooled to
-78 C. n-Butyllithium (3 75 mmol as a 2.5 M solution in hexanes) was added
and the resulting mixture brought to 0 20 C with continued stirring for 10
min. The reaction mixture was again cooled to -78 C and to this mixture
added a solution of 1.0 g (3 40 mmol) of the product from Method C in 10 mL
of THF over a 10 min period The reaction mixture was stirred for 1 h at -78
C) at which time, 8 2 mL (4.10 mmol) of a 0.5 M solution of zinc chloride
in THF was added, the reaction mixture was brought to room temperature and
stirred for 1 h. lodobenzene (0 46 mL14.11 25 mmol) and a suspension of 197
mg of tetrakis(triphenylphosphine) palladium in 2 mL of THF were added. The
resulting mixture was stirred at reflux for 3 h., cooled to room
temperature, and partitioned between dichloromethane and water The aqueous
layer was acidified with 1 N HCI and extracted twice with dichloromethane
The dichloromethane layers were combined, washed with 1 N HCI and brine,
dried over magnesium sulfate (MgS04}, filtered 30 and concentrated in vacuo
to obtain the title compound. LRMS. 370, 372 (M+2) METHOD E
4-Chloro-6-phenyl-7H-pyrrolo[2,3-dlpyrimidine The product from Method D was
dissolved in 10 mL of THF and to this solution was added 5.0 mL of methanol
and 1.0 g of NaOH The reaction mixture was stirred for 15 min., 35
concentrated in vacuo and partitioned between a saturated aqueous solution
of ammonium chloride (NH,CI) and ethyl acetate The resulting aqueous layer
was extracted twice with ethyl acetate. The ethylacetate layers were
combined, washed with brine, deed over MgS04, filtered and concentrated in
vacuo. The crude product was purified by silica-gel chromatography (1 ~ 5
ethyl- acetatelhexane) to obtain 0 59 g (76 %) of the tale compound as 40 a
pale yellow solid, mp 145 C (dec). LRMS~ 230, 232 (M+2).   13 D E C 2002 WO
99I65908 PCT/I B99/01100 -36 5 METHOD F
Cyclohexyl-methyl-(6-phenyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine The
product from Method E (50 mgl0 218 mmol) was reacted with 0.12 mL of
Nmethylcyclohexylamine (0.920 mmol) as described in Method B The reaction
mixture was concentrate in vacuo, methanol was added, and the resulting
precipitate filtered to provide 7 10 mg (10%) of the title compound as a
yellow solid 'H NMR (400 MHz, CDC13) b 1.18-1.25 (m, 1 H), 1 47-1.66 (m,
4H), 1 75-1.90 (m, 5H), 3 3D (s, 3H), 4 74 (br, 1 H), 6.79 (s, 1 H), 7 32-7
36 (m, 1 H), 7 47-7 51 (m, 2H), 7 77 (d, 2H, J = 7.9 Hz), 8.33 (s, 1 H)
LRMS: 307 (M+1 ) 



The title compound of Example 86 was prepared by a method analogous to that
described in Example 85 ' 15 EXAMPLE 86 (1 H-Indol-5-
rLl)-(6-phenyl-7H-pyrrolo[2,3-d]pyrirnidin-4-yl)-amine IH-Indolamine
LRMS.326.4. EXAMPLE 87
Cyclohexyl-methyl-{6-methyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine 20
Cyclohexyimethyfamine. METHOD G
7-Benzenesulfonyl-4-chloro-6-methyl-7H-pyrrolo[2,3-d]pyrimidine To
flame-dried flask under NZ was charged 0 57 ml (4 07 mmol) of
diisopropylamme and 5 0 mL of dry THF The solution was cooled to -78 C and
1.63 mL (4 08 mmol) of a 2.5 25 M solution of n-butylhthium ~n hexanes
added The resulting mixture was brought to 0 C and stirred for 10 mm After
cooling the mixture again to -78 C, a solution of 1.0 g (3.40 mmol) of
crude product from Method C in 10 mL of dry THF was added over a 10 mm
period. The resulUng mixture was stirred for 1 h, at which time, 0.28 mL
(4.50 mmol) of iodomethane were added The reaction mixture was stirred for
2 h, quenched with a saturated solution of NH,CI 30 and warmed to room
temperature. The mixture was stirred for 5 min., diluted with water and
extracted three times with ethyl acetate. The combined extracts were washed
with brine, dried over MgSO,, filtered and evaporated rn vacuo to obtain
the title compound LRMS: 308, 310 (M+2).   13 D E C 2002 WO 99/65908 PCT/I
B 99/01 I40 -37 5 METHOD H 4-Chloro-6-methyl-7H-pyrrolo[2,3-d]pyrimidine
The product from Method G was deprotected as described in Method E The
crude product was purified by triturahon with hexanes and dichloromethane
to obtain 250 mg (44%) of the title compound as a yellow solid. Mp 205 C
dec. LRMS 168, 170 (M+2) 10 METHOD I
Cyclohexyl-methyl-(6-methyl-7H-pyrrolo(2,3-d]pyrimidin-4-yl)-amine The
product from Method H (50 mgI0.298 mmol) was reacted with 100 mg (0.883
mmol) of N-methylcyclohexylamine as described in Method B The reaction
mixture was worked up as an Method B with the exception that ethyl acetate
was used ~n place of ether. 15 The title compound {42 mg, 58 % yield) was
obtained as a white solid Mp 221 C dec 'H NMR (400 MHz, CDC13) 8: 1.15-1.25
(m, 1 H), 1.43-1.62 (m, 4H), 1.73 (br s, 1 H, J = 13.7 Hz), 1 82-1.90 (m,
4H), 2 41 (d) 3H, J = 0.8 Hz), 3.21 (s, 3H) 4 63 (br s, 1 H), 6.20 (s, 1
H), 8 22 (s, 1 H), 10 1 (br s, 1 H) LRMS 245 (M+1 ) The title compound of
Example 88 were prepared by a method analogous to that 20 described ~n
Example 87. GYAMDI C f!Q
Cyclohexyl-(6-methyl-7H-pyrrolo(2,3-d]pyrimidin-4-yl)-amine Cyclohexylamme.
LRMS.231.3 GYeenol G as 



25 4-Cyclohexyloxy-7H-pyrrolo[2,3-d]pyrimidine METHOD L
7-Benzyl-4-chloro-7H-pyrrolo[2,3-d]pyrimidine To a stirred solution of
4-chloro-7H-pyrrolo[2,3-d]pyrimidme (250 mg/1 63 mmol) m 12 mL of DMF was
added 676 mg (4.89 mmol) of potassium carbonate and the resulting 30
mixture stirred at room temperature for 20 min Benzylchloride (310 mg12.45
mmol) was added and the new mixture stirred at room temperature for 24 h
then filtered, concentrated and the residue purified by silica gel
chromatography (3' 1 hexanes/ethyf acetate) affording 318 mg (80%) of the
title compound. LRMS: 244 1 (M+1 ). METHOD M 35
7-Benzyf-4-cyclohexyloxy-7H-pyrrolo[2,3-d]pyrimidine To a flame dried flask
under nitrogen was charged 84 mg (2 10 mmol) of 60 % sodium hydride m
mineral oil and 3.0 mL of THF and the mixture cooled to 0 C C, ~ohexanol
(0.18 mLI1.70 mmol) was added and the reaction mixture stirred for 5 mm. A
solution of 102 mg (0.419 mmol) of the product from Method L m 1 0 mL of
THF was added and the mixture 40 heated to reflux for 3 h After cooling to
room temperature, the reaction mixture was acidified   13 D E C 2002 WO
99I65908 r~cTn s99/o ~ >< 00 -38 5 to pH 1 with 2 N HCI and concentrated in
vacuo The resulting residue was then slurred in ethyl acetate, filtered and
the filtrate concentrated in vacuo to provide 76 mg (59%) of the title
compound as an oil LRPJIS 308 (M+1 ) METHOD N
4-Cyclohexyloxy-7H-pyrrolo[2,3-d]pyrimidine 10 To liquid ammonia (6 0 mL)
at -78 C was added 33 mg (1.43 mmol) sodium metal and the resulting dark
blue solution stirred at -78 C 10 min. A solution of 75 mg (0.244 mmol) of
the product from Method M in 3.0 mL of ether was added dropwise over a 5
min period. The resulting solution stirred at -78 C for 1 h followed by
quenching upon addition of 500 mg of solid ammonium chloride After
evaporation at room temperature, the residual solid was 15 triturated with
25 mL of ethylacetate containing 1 mL of acetic acid for 1 h. Filtration
and concetration in vacuo afforded crude material which was purified by
preparative thin layer chromatography (silica-gel; 2' 1 ethyl
acetatelhexanes) to produce 5 mg of the title compound 'H NMR (400 MHz)
(CDC13) 8. 1.27 - 1 35 (m, 6H), 1.62 - 1 67 (m, 4H), 5 30 - 5.36 (m, 1H),
6.55 (d, 1 H, J = 3.2 Hz)) 7 11 (d, 1 H, J = 3.2 Hz), 8.37 (br s 1 H) LRMS
218.2 (M+1 ) 20 EXAMPLE 90 METHOD O
4-Cyclohex~rlsulfanyl-7H-pyrrolo[2,3-d]pyrimidine To a solution of 100 mg
(0.651 mmol) of 4-chloro-7H-pyrrolo[2,3-d]pyrimidine dissolved in 3.0 mL of
THF was added 0.10 mL (0.818 mmol) of cyclohexylmercaptan and 100 25 mg
(0.847 mmol) of 95 % potassium tert-butoxide and the resulting mixture
heated at reflux for 3 5 hr. After cooling to room temperature, the
reaction mixture was acidified to pH 1 with 2 N HCI and concentrated in
vacuo The residue was then partitioned between ethylacetate and 1 N HCI The
aqueous layer was extracted with ethyl acetate, the ethyl acetate layers
were combined, washed with brine, dried over MgS04) filtered, and
evaporated in vacuo. The cude 30 product was purified by silica-gel
chromatography (1.3 ethylacetate/hexanes) providing 34 mg (22%) of the
title compound as a white solid. Mp 162-163 C. 'H NMR (400 MHz) d:
1.22-1.36 (m, 1 H), 1.45-1.64 (m, 5H), 1.75-1.79 (m, 2H), 2.12-2.14 (m,
2H), 4.18-4.20 (m, 1 H), 6.50 (d, 1 H, J = 3.7 Hz), 7.19 (d, 1 H, J = 3.5
Hz), 8.61 (s, 1 H), 7 0 0 (br s, 1 H) LRMS: 234 (M+1 ). GYAMDI G G1 35
5-Chloro-4-piperidin-1-yl-7H-pyrrolo[2,3-d]pyrimidine   13 D E C 2002 



WO 99/65908 5 -39 METHOD R PCT/I B99/01100
4,5-Dichloro-7H-pyrrolo[2,3-d]p~rrimidine
4-Chloro-7H-pyrrolo(2,3-d]pyrimidine (154 mg, 1 0 mmol) was suspended m 6 0
mL of dry dichloromethane in a flame-dried flask and to this mixture was
added N-chlorosuccmimide ( 147 mg, 1 1 mmol) in one portion. The resulting
mixture stirred at room temperature for 18 h, 10 at which time the solvent
was removed under reduced pressure. The residue was triturated with water
and isolated by filtration to afford 137 mg (72%) of the title compound as
a gray solid, mp 224-227 C(dec) LRMS~ 188 (M+1 ) METHOD S
5-Chloro-4-piperidin-1-yl-7H-pyrrolo[2,3-d]pyrimidine 15 The product from
Method R (57 mg, 0.3 mmol) was suspended in 3.0 mL of tert butanol and to
this solution was added piperidine (90L, 0.9 mmol) and the resulting system
heated at reflux for 1 h The reaction mixture was cooled to room
temperature and water was added (4.0 mL). The solution was adjusted to pH 1
with 1 N HCI and then washed with ether The aqueous layer was removed and
adjusted to pH 12 with 2 N NaOH. The solution was 20 then extracted 2 x 15
mL with dichloromethane and the combined organics washed with water then
bane and dried over MgS04 Evaporation of solvent afforded 45 mg of a yellow
solid that was purified by silica-gel chromatography (3 1 ethyl
acetatelhexanes) to yield 23 mg (32%) of the title compound as a light
yellow solid. Mp 170 - 172 C 'H NMR (400 MHz, CDCI3) 8. 1.67 - 1.74 {m,
6H), 3 65 - 3 67 (m, 4H), 7 10 (s, 1 H), 8.31 (s, 1 H). LRMS. 237 (M + 1 ).
25 The title compounds of Examples 92-94 were prepared by a method
analogous to that described in Example 91 ~Yennm G c~
(5-Chloro-7H-pyrrolo[2,3-d]pyrimidin-4-yl)-(3-ethynyl-phenyl)-amine
3-Ethynylphenyl)amme. Melting Point. 250C. 30 EXAMPLE 93
(5-Chloro-7H-pyrrolo[2,3-d]pyrimidin-4-yl)-cycloheptyl-methyl-amine
Cycloheptylmethylamine. Melting Pomt~ 152 - 153C; LRMS: 279.8. EXAMPLE 94
(5-Chloro-7H-pyrrolo[2,3-d]pyrimidin-4-yl)-cyclooctyl-methyl-amine 35
Cycloooctylmethylamme. Melting Point: 151 - 153C; LRMS~ 293.8. EXAMPLE 95
5-Phenyl-0-piperidin-1-yl-7H-pyrrolo[2,3-d]pyrimidine   13 D E C 2002 WO
99I65908 -4 0 5 METHOD T PCT/IB99/01100
5-Bromo-4-chloro-7H-pyrrolo[2,3-d]pyrimidine To a stirred solution of
4-chforo-7H-pyrrolo(2,3-d]pyrimidine (30 g/0.02 mol) dissolved in 75 mL of
chloroform was added 3 5 g (0 02 mol) of N-bromosuccmamide and the
resulting mixture refluxed for 1 h After cooling to room temperature, the
precipitate was removed by 10 filtration and dried under reduced pressure
affording 4 1 g (89%) of the title compound. 'H NMR (400 MHz) (CDC13) 8 7
93 (d, 1 H, J = 2 8 Hz), 8 60 (s, 1 H) 



METHOD U 7-Benzenesulfonyl-5-bromo-4-chloro-7H-pyrrololL,3-d]pyrimidine To
a slurry of the product from Method T (4 1 g10.018 mot) in DMF (15 mL) and
15 cooled to 0 C was added 1.0 g (0.025 mol) of 60% sodium hydride in
mineral oil and the resulting mixture stirred at 0 C for 15 mm
Benzenesulfonyl chloride (3.2 g/0 018 mol) was added, the reaction mixture
warmed to room temperature and stirred for 2 h Water was then added (15 mL)
and the resulting solid removed by filtration and dried in vacuo affording
5.9 g (89%) of the title compound. 20 METHOD V
7-Benzenesulfonyl-5-bromo-4-piperidin-1-yl-7H-pyrrolo[2,3-d]pyrimidine A
mixture of 2.0 g (5 37 mmol) of the product from Method U and 1 1 g (13 4
mmol) of piperidine in 10 mL of tent-butanol was heated with stirring at 60
C for 2 h. After cooling to room temperature, the reaction mixture was
partitioned between dichloromethane (25 mL) and 25 water (25 mL) The
dichloromethane layer was dried over sodium sulfate (NazSO,) and
concentrated to dryness in vacuo affording 2.2 g (97%) of the tale
compound. 'H NMR (400 MHz) (CDC13) b' 1.63 - 1.72 (m, 6H), 3.54 - 3.57 (m,
4H), 7 53 (t, 2H, J = 2.0 Hz), 7.60 (s, 1 H), 7 61 (t, 1 H, J = 2.0 Hz), 8.
i 7 - 8 20 (m, 2H), 8.43 (s, 1 H) LRMS~ 422.7, 420.7 (M+1 ). METHOD W 30
5-Phenyl-4-piperidin-1-yl-7H-pyrrolo(2,3-d]pyrimidine To a stirred solution
of the product from Method V (100 mg/0.237 mmol) in 1 0 mL of dioxane was
added 32 mg (0.261 mmol) of phenylboronic acid and 75 mg (0.356 mmol) of
tribasic potassium phosphate followed by 7 mg (0 006 mmol) of
tetrakis(triphenylphosphine) palladium. The resulting mixture was degassed
with rntrogen and stirred at 100 C for 48 h. 35 After cooling to room
temperature, 1.0 mL of methanol was added followed by 50 mg of NaOH and the
new mixture stirred at room temperature for 1 h The resulting mixture was
then partitioned between dichloromethane and water, the dichloromethane
layer dried over MgSO, and concentrated to dryness in vacuo The crude
product was purified by silica-gel chromatography (2 1 ethyl
acetatelhexanes) affording 13 mg ( 20%) of the title compound. 40 'H NMR
(400 MHz) (CDC13) 8 1.33 - 1 34 (m) 4H), 1 43 - 1 44 (m, 2H), 3.26 - 3 28
(m, 4H),   13 OEC 2002 W O 99I65908 PCT/1 B99/01100 -41 5 7 12 (s, 1 H), 7
27 (t, 1 H, J = 7.2 Hz), 7 38 (t, 2H, J = 8 0 Hz), 7.45 (d, 2H, J = 0 8
Hz), 8.42 (s, 1 H) LRMS 279.2 (M+1 ) The tale compounds of Examples 96-99
were prepared by a method analogous to that described in Example 95 GYennDl
c oa 10 Cyclohexyl-methyl-(5-phenyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
Cyclohexyfmethylamme. Melting Point: 200C; LRMS. 307.4 GYA111161 C 07
Cyclohexyl-[5-(4-fluoro-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-methyl-ami
ne Cyclohexylmethylamine Melting Pomt 220C, LRMS: 325.4. 15 EXAMPLE 98
Bicyclo[2.2.1]hept-2-yl-(5-phenyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amine
Bicyclo[2.2.1]hept-2-yl-amine. LRMS~ 305 4. CYA1111D1 C 00
[5-(3-Chloro-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-cyclohexyl-methyl-ami
ne 20 Cyclohexyl-methylamine. LRMS: 455 9 EXAMPLE 100 METHOD X
4-Piperidin-1-yl-7H-pyrrolo[2,3-d]pyrimidine-5-carbonitrile To a stirred
solution of 4-chloro-7H-pyrrolo[2,3-d]pyrimidine-5-carbonitrde (54 mgI0.3 



25 mmol) (prepared by the method of Townsend, et al., J Am. Chem. Soc.,
1969, 91, 2102) suspended in 3.0 mL tert-Butanol was added piperidme (59
pL/0.60 mmol). The resulting mixture was then heated at reflux for 2 5 h
and after cooling to room temperature, was transferred to a separatory
funnel and diluted with ether (20 mL) The solution was extracted 2 x 10 mL
with 1 N HCI, the combined aqueous layers were adjusted to pH 7 with 2 N 30
potassium hydroxide (KOH) solution forming a precipitate which was
collected by filtration, washed with water and dried under reduced pressure
to give 29 mg (42%) of the title compound as a colorless solid. Mp 209 -
211 C; 'H NMR (400 MHz) (acetone-d6) 8: 1.72 1.74 (m, 6H), 3.72 - 3.79 (m,
4H), 8.12 (s, 1 H), 8.29 (s, 1 H). LRMS. 228 (M + 1 ). ~Yertnci G ~n~ 35
5-Ethynyl-4-piperidin-1-yl-7H-pyrrolo[2,3-d]pyrimidine   13 D E C 2002 WO
99/65908 5 -42 METHOD Y PCT11899101 i00
4-Chloro-5-iodo-7H-pyrrolo[2,3-dlpyrimidine To a stirred solution of
4-chloro-7H-pyrrolo[2,3-dJpynmidine (30 g/0 02 mol) dissolved in 80 mL of
chloroform was added 4.5 g (0 02 mol) of N-iodosuccrnimide and the
resulting mixture heated at reflux for 1 h After cooling to room
temperature, the percip~tate was 10 removed by flitration and dried under
reduced pressure affording 4 6 g (82%) of the title compound METHOD Z
7-Benzenesulfonyf-4-chloro-5-iodo-7H-pyrrolo[2,3-d]pyrimidine The title
compound was prepared as previously described in Method U using the ' 15
product from Method X affording 5 4 g (80%) of material LRMS~ 419.6 (M+1 ),
279.7. nnc-runn n n
7-Benzenesulfonyl-5-iodo-4-piperidin-1-yl-7H-pyrrolo[2,3-djpyrimidine The
title compound was prepared by the procedure described in Method V using
the product from Method Z to produce the title compound LRMS: 469 (M+1 ),
329.1 20 METHOD BB
7-Benzenesulfonyl-4-piperidin-1-yl-5-triethylsilanylethynyl-7H-pyrrolo[2,3
d]pyrimidine To a flamed-dried flask under nitrogen was charged 211 mg (0 5
mmol) of the product from Method AA, 19 mg (0.1 mmol) of copper (I) iodide
and 58 mg (0 05 mmol) of 25 tetrakis(tnphenylphosphme)palladium To this
mixture was then added 0 14 mL (1 0 mmol) of tnethylamine and 0 27 mL (1.5
mmol) of tnethylsilyfacetylene as a solution in 1.5 mL of dry DMF. The
resulting mixture stirred at room temperature for 3 h, at which time, 5 0
mL of water were added and the mixture extracted with ethylacetate The
ethyl acetate extract was dried over MgS04 and concentrated in vacuo. The
resulting crude product was then purified by 30 silica-gel chromatography
(7:1 hexanes/ethyl acetate) affording 194 mg (89%) of the title compound
LRMS~ 481 (M+1 ), 341 nn~-r~nn rr
5-Ethynyl-4-piperidin-1-YI-7H-pyrrolo[2,3-d]pyrimidine To a stirred
solution of the product from Method BB (194 mg/0 40 mmol) dissoived in 35
2.0 mL of dry THF was added dropw~se 0 4 mL (0 4 mmol) of a 1 M solution of
tetrabutylammonium fluoride in THF. The resulting mixture stirred at room
temperature for 10 min, then was transferred to a methanol solution (3 0
mL) containing 1 g of KOH, the new mixture stirred at room temperature for
15 min and concentrated in vacuo The residue was 



partitioned between water and ethyl acetate, the ethyl acetate layer washed
with water and 40 bane, dried over MgS04 and concentrated to dryness in
vacuo. The crude product was   13 D E C 2002 WO 99/65908 PCT/IB99/01100 -4
3 5 purified by silica-gel chromatography (2 1 ethyl acetate/hexanes)
affording 72 mg (64%) of the title compound as a white crystalline solid Mp
179 - 181 C 'H NMR (400 MHz) (CDCh) d 1 72 (br s, 6H), 3 20 (s, 1 H), 3 82
- 3 83 (m, 4H), 7 47 (s, 1 H), 8 35 (s, 1 H) LRMS 227 (M+1)   13 D E C 200Z
W O 99I65908 -44 5 CLAIMS 1 A compound of the formula R' R NI ~ ~ R3 I N N
H or the pharmaceutically acceptable salt thereof, wherein R' is a group of
the formula R5 R~Ni~CH2)v 10 PCT/l E199101 I 00 wherein y is 0, 1 or 2, R^
is selected from the group consisting of hydrogen, (C,-Cs)alkyl,
(C2-C6)alkenyl, (C2C6)alkynyl wheresn the alkyl, alkenyl and alkynyl groups
are optionally substituted by deuterium, hydroxy, ammo, trifluoromethyl,
(C,-C4)alkoxy, (C,-C6)acyloxy, (C,-C6)alkylammo, 15 ((C,-C6)alkyl)zamino,
cyano, nitro, (Cz-C6)alkenyl, (CZ-C6)alkynyl or (C,-C6)acylammo; or R" is
(C3-C,o)cycloalkyl wherein the cycloalkyl group is optionally substituted
by deuterium, hydroxy, ammo, trifluoromethyl, (C,-C6)acyloxy,
(C,-C6)acylammo, (C,-Cs)alkylammo, ((C,C6)alkyl)zammo, cyano,
cyano(C,-C6)alkyl, tnfluoromethyl(C,-C6)alkyl, vitro, rntro(C,-C6)alkyl or
(C,-C6)acylammo; 20 RS is selected from the group consisting of
tnfluoromethyl(C,-Cs)alkyl, (C,C3)alkyl(difluoromethylene)(C,-C3)alkyl)
(C3-C,o)cycloalkyl wherein the cycloalkyl group is optionally substituted
by one to five carboxy, cyano, ammo, deuterium, hydroxy, (C,-Cs)alkyl,
(C,-C6)alkoxy, halo, (C,-Cs)acyl, (C,-C6)alkylammo, ammo(C,-C6)alkyl,
(C,-C6)alkoxy-CO-NH, (C,-C6)alkylamino-CO-, (CZ-C6)alkenyl, (C2-Cs)
alkynyl, (C,-C6)alkylammo, amino(C,-C6)alkyl, 25 hydroxy(C,-C6)alkyl,
(C,-Cs)alkoxy(C,-C6)alkyl, (C,-C6)acyloxy(C,-C6)alkyl, vitro,
cyano(C,C6)alkyl, halo(C,-Cs)alkyl, nitro(C,-C6)alkyl, tnfluoromethyl,
tnfluoromethyl(C,-C6)alkyl, (C,C6)acylammo, (C,-C6)acylamino(C,-C6)alkyl,
(C,-C6)alkoxy(C,-C6)acylammo, ammo(C,C6)acyl, amino(C,-C6)acyl(C,-C6)alkyl,
(C,-C6)alkylammo(C,-C6)acyl, ((C,-C6)alkyl)Zamino(C,C6)acyl, R'SR'6N-CO-O-,
R'SR'6N-CO-(C,-C6)alkyl, (C,-C6)alkyl-S(O)m, R'SR'6NS(O)m, 30 R'SR'6NS(O)m
(C,-C6)alkyl, R'SS(O)m R'6N, R'SS(O)mR'6N(C,-C6)alkyl wherein m is 0, 1 or
2 and R'S and R'6 are each independently selected from hydrogen or
(C,-C6)alkyl, or R5 is (C3C,o)cycloalkyl(C,-C6)alkyl,
(C,-C6)acyloxy(C,-C6)alkyl, (C:-C6)alkoxy(C,-C6)alkyl,   13 OEC 20U2 W O
99I65908 -4 5 



PCT/I B99/01100 5 piperazinyl(C,-C6)alkyl, (C,-C6)acylamino(C,-C6)alkyl,
(C6 C,)aryl(C,-C6)alkoxy(C,-C6)alkyl,
(C5-C9)heteroaryl(C,-C6)alkoxy(C,-C6)alkyl, (C,-C6)alkylthio(C,-C6)alkyl,
(C6-C,)arylthio(C,C6)alkyl, (C,-C6)alkylsulfinyl(C,-C6)alkyl,
(C6-C,)arylsulfinyl(C,-C6)alkyl, (C,C6)alkylsulfonyl(C,-C6)alkyl,
(C6-C,)arylsulfonyl(C,-Cs)alkyl, amino(C,-C6)alkyl,
(C,C6)alkylammo(C,-C6)alkyl, ((C,-Cs)alkyl)zamino, (C,-C6)alkyl,
(Cz-C6)alkenyl, (C2-C6)alkynyl 10 wherein the alkyl, alkenyl and alkynyl
groups are optionally substituted by one to five cyano, vitro, halo,
deuterium, hydroxy, carboxy, (C,-Cs)acylamino,
(C,-C6)alkoxy(C,-C6)acylam~no, amino(C,-C6)acyl,
(C,-C6)alkylammo(C,-C6)acyl or ((C,-C6)alkyl)Zammo(C,-Cs)acyl; or RS is
R'3C0(C,-C6)alkyl or R"CO(C3-C,)cycloalkyl wherein R" is R2O or RZR2'N
wherein RZ and R2' are each independently selected from the group
consisting of hydrogen, deuterium, (C, 15 C6)alkyl, (C6 C,)aryl(C,-C6)alkyl
or (CS-C9)heteroaryl(C,-C6)alkyl; or RS is R', R'"(C,-C6)alkyl or
R'^(C3-C,)cycloalkyl wherein R'4 is (CZ-C9)heterocycloalkyl,
(C,-C6)acylpiperazino, (C6C,)arylpiperazino, (CS-C9)heteroarylpiperazmo,
(C,-C6)alkylpiperazmo, (C6-C,)aryl(C,C6)alkylp~perazino,
(C5-C9)heteroaryl(C,-C6)alkylpiperazino, morpholino, thiomorphohno,
piperidino, pyrrolidmo, piperidyl, (C,-C6)alkylpiperidinyl,
(C6-C,)arylpiperidyl, (C5 20 C9)heteroarylpiperidyl,
(C6-C,)aryl(C,-C6)atkylp~pendyl, (CS-C9)heteroaryl(C,-C6)alkylpcperidyl or
(C,-C6)acylpiperidyl, or RS is a group of the formula (CH^).., H2~x
whereinw is 0, 1 or 2, 25 x is 0, 9 , 2 or 3; or RS is a group of the
formula P)i wherein g, h and ~ are each independently 0 to 3,     13 DEC
2002 WO 99I65908 PCT/I B99/01100 -46 5 F, K and P are each independently
oxygen, S(O)d wherein d is 0, 1 or 2, NR6 or CR'RB , R6 ss selected from
the group consssting of hydrogen, (C,-C6)alkyl, tnfluoromethyl,
tnfluoromethyl(C,-Cs)alkyl, (C,-Cs)alkyl (dsfluoromethylene),
(C,-C3)alkyl(difluoromethylene)(C,C3)alkyl, (C,-C6)alkoxy(C,-C6)acyl,
(C,-C6)alkylamino(C,-Cs)acyl, ((C,-C6)alkyl)zamino(C, 10 C6)acyl,
(C6-C,)aryl, (CS-C9)heteroaryl, (C6-C,)aryl(C,-Cs)alkyl,
(C5-C9)heteroaryl(C,-C6)alkyl, (C6-C,)aryl(C6 C,)aryl, (C6
C,)aryl(C6-C,)aryl(C,-C6)alkyl, (C,-C6)cycloalkyl,
(C3C6)cycloalkyl(C,-C6)alkyl, hydroxy(CZ-C6)alkyl,
(C,-C6)acyloxy(Cz-Cs)alkyl, (C,-C6)alkoxy(CzC6)alkyl,
piperazinyl(C,-C6)alkyl, (C,-C6)acylamino(C,-C6)alkyl,
(C6-C,)aryl(C,-C6)alkoxy(C,C6)alkyl,
(C5-C9)heteroaryl(C,-C6)alkoxy(C,-C6)alkyl, (C,-C6)alkylthio(C,-C6)alkyl,
(C6 15 C,)arylthio(C,-C6)alkyl, (C,-C6)alkylsulfinyl(C,-Cs)alkyl,
(C6-C,)arylsulfinyl(C,-Cs)alkyl, (C,C6)alkylsulfonyl(C,-C6)alkyl,
(C6-C,)arylsulfonyl(C,-C6)alkyl, amsno(C,-Cs)alkyl,
(C,C6)alkylamino(C,-C6)alkyl, ((C,-C6)alkyl)zammo(C,-C6)alkyl,
R'3C0(C,-C6)alkyl wherein R'3 is R2O or RZR2'N wherein R~ and R2' are each
independently selected from the group consisting of hydrogen, (C,-Cs)alkyl,
(C6-C,)aryl(C,-C6)alkyl or (CS-C9)heteroaryl(C,-C6)alkyl; or R"(CZ 20
C6)alkyl wherein R" ss (C,-C6)acylpiperazino, (C6-C,)arylpsperazino,
(C5C9)heteroarylpsperazino, (C,-C6)alkylpsperazino,
(C6-C,)aryl(C,-C6)alkylpiperazino, (CSC9)heteroaryi(C,-C6)afkylpsperazino,
morphohno, thiomorphohno, psperidino, pyrrohdino, pipendyl,
(C,-C6)alkylpiperidyl, (C6-C,)arylpiperidyl, (CS-C9)heteroarylpipendyl,
(Cs-C,)aryl(C,C6)alkylpspendyl, (C5-C9)heteroaryl(C,-C6)alkylpipendyl,
(C,-C6)alkoxyacyl, (C,-C6)alkylaminoaryl, 25 ((C,-G6)alkyl2aminoacyl or
(C,-C6)acylpspendyl, R' and RB are each independently selected from the
group consisting of hydrogen, (C,C6)alkyl, amino, hydroxy, (C,-C6)alkoxy,
(C,-C6)alkylamino, ((C,-C6)alkyl)amino, (C,Cs)acylamino,
(C,-C6)acyl(C,-C6)alkylamino, carboxy, (C,-C6)alkoxyacyl,
(C,-C6)alkylaminoacyl, ((C,-C6)alkyl)zaminoacyl, aminoacyl, tnfluoromethyl,
trifluoromethyl(C,-C6)alkyl, (C,-Cs)alkyl 



30 (difluoromethylene), (C,-C3)alkyl(difluoromethylene)(C,-C3)alkyl,
(C6-C,)aryl, (C5-C9)heteroaryl, (C6-C,)aryl(C,-C6)alkyl,
(C5-C9)heteroaryl(C,-C6)alkyl, (C6 C,)aryl(C6 C,)aryl,
(C6-C,)aryl(C6C,)aryl(C,-C6)alkyl, (C3-C6)cycloalkyl,
(Ca-C6)cycloalkyl(C,-C6)alkyl, hydroxy(C,-C6)alkyl,
(C,C6)acyloxy(C,-C6)alkyl, (C,-C6)alkoxy(C,-C6)alkyl,
psperazsnyl(C,-C6)alkyl, (C,-C6)acytammo(C,C6)alkyl, piperidyl,
(C,-C6)alkylpipendyl, (C6-C,)aryl(C,-C6)alkoxy(C,-C6)alkyl, (C5 35
C9)heteroaryl(C,-C6)aikoxy(C,-C6)atkyt, (C,-C6)alkylthso(C,-C6)alkyl, (C6
C,)arylthio(C,-C6)alkyi, (C,-C6)alkylsulfinyl(C,-C6)alkyl,
(C6-C,)arylsulfinyl(G,-C6)alkyl, (C,-C6)alkylsulfonyl(C,-C6)alkyl,
(C6-C,)arylsulfonyl(C,-C6)alkyl, amino(C,-C6)alkyl,
(C,-C6)alkylamino(C,-Cs)alkyl, ((C,Cs)alkyl)2amino(C,-C6)alkyl,
R'3C0(C,-C6)alkyl or R'3C0(C3-C,)cycloalkyl wherein R" ss RZO or R2R2'N
wherein R' and Rz' are each independently selected from the group
consisting of 40 hydrogen, (C,-C6)alkyl, (C6-C,)aryl(C,-C6)alkyl or
(CS-C9)heteroaryl(C,-C6)alkyl; R'", R"(C,   13 DEC Z002 WO 99/6590H PCT/!
B99/01 I 00 -4 7 5 C6)alkyl or R'(C; C,o)cycloalkyl wherein R's is
(C,-C6)acylpiperazino, (C6-C,o)arylpiperazino, (CS C9)heteroarylpiperazino,
(C,-C6)alkylpiperazino, (C6-C,p)aryl(C,-C6)alkylpiperazmo,
(CSC9)heteroaryl(C,-C6)alkylpiperazino, morpholino, thiomorpholino,
pipendino, pyrrolidino, pipendyl, (C,-C6)alkylpipendyl, (C6
C,o)arylpipendyl, (C5-C9)heteroarylpipendyl,
(C6-C,o)aryl(C,C6)alkylpiperidyl, (C~-C9)heteroaryl(C,-C6)alkylpipendyl or
(C,-C6)acyfpipendyl, or a group of the 10 formula O ,~ III ~(CHZ) ~Z P
wherein p is 0, 1, 2 or 3, and Z is hydroxy, (C,-C6)alkoxy or NR'R~ wherein
R' and RZ are each independently 15 selected from the group consisting of
hydrogen, (C,-C6)alkyl, pipendyl, (C,-C6)alkylpipendyl, (C6
C,o)arylpipendyl, (CS-C9)heteroarylpipendyl,
(C6-C,o)aryl(C,-C6)alkylpipendyl, (C5C9)heteroaryl(C,-C6)alkylpipendyl,
(C,-C6)acylpipendyl, (C6 C,o)aryl, (C5-C9)heteroaryl)
(C6C,o)aryl(C,-C6)alkyl, (CS-C9)heteroaryl(C,-C6)alkyl, (C6-C,o)aryl(C6
C,o)aryl, (C6 C,o)aryl(C6C,o)aryl(C,-C6)alkyl, (C3-C6)cycloalkyl,
(C3-C6)cycloalkyl(C,-C6)alkyl, RS(C,-C6)alkyl, (C, 20
CS)alkyl(CHRS)(C,-C6)alkyl wherein RS ~s hydroxy, (C,-C6)acyloxy,
(C,-C6)alkoxy, piperazino, (C,C6)acylamino, (C,-C6)alkylthio,
(C6-C,o)arylthio, (C,-Cs)alkylsulfinyl, (C6 C,o)arylsulfinyl,
(C,C6)alkylsulfoxyl, (C6-C,o)arylsulfoxyl, amino, (C,-Cs)alkylammo,
((C,-Cs)alkyl)Z amino, (C,C6)acylpiperazino, (C,-C6)alkylpiperazino, (C
fi-C,o)aryl(C,-C6)alkylpiperazino, (CSC9)heteroaryl(C,-C6)alkylpiperazino,
morphohno, thiomorpholino, pipendino or pyrrolidino, R 6(C, 25 C6)alkyl,
(C,-CS)alkyl(CHR6)(C,-C6)alkyl wherein R6 is pipendyl,
(C,-Cs)alkylpipendyl, (C6 C,o)aryipiperidyl,
(C6-C,o)aryl(C,-C6)alkylpipendyl, (C5-C9)heteroarylpiperidyl or
(CSC9)heteroaryl(C,-C6)alkylpiperidyl, or R' is defined as OR9 or S(O)qR9
wherein q is 0, 1 or 2, and R9 is selected from the group consisting of
trifluoromethyl(C,-C6)alkyl, (C,30 C3)alkyl(difluoromethylene)(C,-C3)alkyl,
(C3 C,o)cycloalkyl wherein the cycloalkyl group is optionally substituted
by one to five carboxy, cyano, ammo, hydroxy, (C,-C6) alkoxy, halo,
(C,C6)alkyl S(O)m wherein m is 0, 1 or 2; R'SR'6NS(O)m wherein m is 0, 1 or
2 and R'S and R'6 are each independently selected from hydrogen or
(C,-C6)alkyl, (C,-C6)acyl, (C,-C6)alkylamino, ammo(C,-C6)alkyl,
(C,-C6)alkoxy-CO-NH, (C,-C6)alkylammo-CO-, R'SR'6N-CO-O-, R'SR'6N 35
CO-(C,-C6)alkyl wherein R'S and R'6 are as defined above, (CZ-C6)alkenyl,
(C2-C6) alkynyl, (C,-C6)alkyiammo, amino(C,-C6)alkyl, hydroxy(C,-C6)alkyl,
(C,-C6)alkoxy(C,-C6)alkyl, (C,C6)acyloxy(C,-C6)alkyl, vitro,
cyano(C,-C6)alkyl, nitro(C,-C6)alkyl, tnfluoromethyl,
trifluoromethyl(C,-C6)alkyl, (C,-C6)acylammo,
(C,-C6)alkoxy(C,-C6)acylamino, amino(C,   13 DEC 2002 WO 99/65908 -48 PCT/l
I399/01100 5 C6)acyl, (C,-C6)alkylammo(C,-Cs)acyl or
((C,-C6)afkyl)zam~no(C,-C6)acyl, (C2-C6)alkenyl, (C~C6)alkynyl,
(C3-C,)cycloalkyl(C,-C6)alkyl, (C,-C6)acyloxy(C,-C6)alkyl,
(C~-C6)alkoxy(C,C6)alkyl, piperazinyl(C,-C6)alkyl,
(C,-C6)acylamino(C,-C6)alkyl, (C6-C,)aryl(C,-C6)alkoxy(C,C6)alkyl,
(C5-C9)heteroaryl(C,-C6)alkoxy(C,-C6)alkyl, (C,-C6)alkylthio(C,-C6)alkyl,
(C6C,)arylthio(C,-C6)alkyl, (C,-C6)alkylsulfinyl(C,-C6)alkyl,
(C6-C,)arylsulfmyl(C,-C6)alkyl, (C, 10 C6)alkylsulfonyl(C,-Cs)alkyl,
(C6-C,)arylsulfonyl(C,-C6)alkyl, amino(C,-Cs)alkyl,
(C,C6)alkylamino(C,-C6)alkyl, ((C,-C6)alkyl):amino, (C,-C6)alkyl wherein
the alkyl group is optionally substituted by one to fwe cyano, n~tro,
hydroxy, carboxy, (C,-C6)acylammo, (C,C6)alkoxy(C,-C6)acylammo,
ammo(C,-C6)acyl, (C,-C6)alkylamino(C,-Cs)acyl or
((C,C6)alkyl)Zamino(C,-C6)acyl; R'3C0(C,-C6)alkyl or R"CO(C3-C,)cycloalkyl
wherein R" is R~O 15 or R2R~'N wherein RZ and Rz' are each independently
selected from the group consisting of hydrogen, (C,-C6)alkyl,
(Cs-C,)aryl(C,-C6)alkyl or (CS-C9)heteroaryl(C,-Cs)alkyl; R',
R'"(C,Cs)alkyl or R'"(C3-C,)cycloalkyl wherein R" is (Cz
C9)heterocycloalkyl, (C,-C6)acylpiperazino, (C6-C,)arylpiperazino,
(CS-C9)heteroarylpiperaz~no, (C,-C6)alkylpiperazino,
(C6-C,)aryl(C,C6)alkylpiperazmo, (C5-C9)heteroaryl(C,-C6)alkylp~perazino,
morpholmo, thiomorpholmo, 20 pipendino, pyrrolidmo, pipendyl,
(C,-C6)alkylpipendinyl, (C6-C,)arylpipendyl, (CSC9)heteroarylpiperidyl,
(C6-C,)aryl(C,-C6)alkylpiperidyl, (C5-C9)heteroaryl(C,-Cs)alkylpiperidyl or
(C,-C6)acylpipendyl, 



or R9 is a group of the formula (P)~ 25 wherein g, h and j are each
independently 0 to 6, F, K and P are each independently oxygen, S(0)d
wherein d is 0, 1 or 2, NR6 or CR'Re wherein R6, R' and RB are as defined
above; R2 and R3 are each independently selected from the group consisting
of hydrogen, deuterium, amino, halo, hydoxy, vitro, carboxy,
(CZ-C6)alkenyl, (C2-C6)alkynyl, trifluoromethyl, 30 trifluoromethoxy,
(C,-C6)alkyl, (C,-C6)alkoxy wherein the alkyl or alkoxy groups are
optionally substittued by one to three groups selected from halo, hydroxy,
carboxy, amino (C,C6)alkylthio, (C,-C6)alkylammo, ((C,-C6)alkyl)zamino,
(CS-C9)heteroaryl, (CzC9)heterocycloalkyl, (C3 C9)cycloalkyl or
(C6-C,)aryl, or R2 and R' are each independently (C3-C,)cycloalkyl,
(C,-C,)cycloalkoxy, (C,-C6)alkylamino, ((C,-C6)alkyl)zamino, (C6    , 13
OEC 2002 WO 99/65908 PCT/I B99/01100 -49 5 C,)arylamrno, (C,-C6)alkylthio,
(C6-C,)arylthio, (C,-C6)alkylsulfmyl, (C6-C,)arylsulfmyl,
(C,C6)alkylsulfonyl, (C6-C,)arylsulfonyl, (C,-C6)acyl,
(C,-C6)alkoxy-CO-NH-, (C,-C6)alkyaminoCO-, (C5-C9)heteroaryl,
(Cz-C9)heterocycloalkyl or (C6-C,)aryl wherein the heteroaryl,
heterocycloalkyl and aryl groups are optionally substituted by one to three
halo, (C,-C6)alkyl, (C,-C6)alkyl-CO-NH-, (C,-C6)alkoxy-CO-NH-,
(C,-C6)alkyl-CO-NH-(C,-C6)alkyl, (C,-Cs)alkoxy 10 CO-NH-(C,-C6)alkyl,
(C,-C6)alkoxy-CO-NH-(C,-C6)alkoxy, carboxy, carboxy(C,-C6)alkyl,
carboxy(C,-C6)alkoxy, benzyloxycarbonyl(C,-C6)alkoxy,
(C,-C6)alkoxycarbonyl(C,-Cs)alkoxy, (C6 C,)aryl, ammo, ammo(C,-C6)alkyl,
(C,-C6)alkoxycarbonylammo, (C6-C,)aryl(C,Cs)alkoxycarbonylammo,
(C,-C6)alkylamino, ((C,-C6)alkyl)Zammo, (C,-C6)alkylammo(C,C6)alkyl,
((C,-Cs)alkyl)zammo(C,-C6)alkyl, hydroxy, (C,-Cs)alkoxy, carboxy,
carboxy(C, ' 15 C6)alkyl, (C,-C6)alkoxycarbonyl,
(C,-C6)alkoxycarbonyl(C,-C6)alkyl, (C,-Cs)alkoxy-CO-NH-,
(C,-C6)alkyl-CO-NH-, cyano, (C5-C9)heterocycloalkyl, ammo-CO-NH-,
(C,-C6)alkylamino-CONH-, ((C,-C6)alkyl)~ammo-CO-NH-,
(C6-C,)arylamino-CO-NH-, (CS-C9)heteroarylammo-CONH-,
(C,-C6)alkylamino-CO-NH-(C,-C6)alkyl,
((C,-C6)alkyl)Zamino-CO-NH-(C,-C6)alkyl, (C6C,)arylammo-CO-NH-(C,-C6)alkyl,
(CS-C9)heteroarylammo-CO-NH-(C,-C6)alkyl, (C, 20 Cs)alkylsulfonyl,
(C,-Cs)alkylsulfonylamino, (C,-Cs)alkylsulfonylamino(C,-C6)alkyl,
(CsC,)arylsulfonyl, (C6-C,)arylsulfonylammo,
(C6-C,)arylsulfonylamino(C,-C6)alkyl, (C,C6)alkylsulfonylamino,
(C,-C6)alkylsulfonylamino(C,-C6)alkyl, (CS-C9)heteroaryl or
(CZC9)heterocycloalkyl; with the proviso that when either R` and RS is
hydrogen, the other of R' or RS cannot 25 be (C6 C,)aryl or
(C6-C,)aryl(C,-C6)alkyl; with the proviso that when R' is hydrogen,
unsubstituted (C,-Cs)alkyl or unsubstituted (C3-C,)cycloalkyl, RS cannot be
(C6-C,)aryl(C,-C6)alkyl; R` and RZ' cannot be (CSC9)heteroaryl(C,-C6)alkyl;
and R'" cannot be (CZ-C9)heterocycloalkyl, morpholino, thiomorphlmo,
pipendmo, pyrrolidmo, pipendinyl or (C,-C6)alkylpipendmyl; 30 with the
proviso that the sp2 and sp carbons of alkenyl or alkynyl cannot be
substituted by hydroxy or ammo, with the proviso that when R" is hydrogen,
RS cannot be ammo (C,-C6)alkyl, (C,C6)alkyl, (C,-C6)alkylamino(C,-C6)alkyl,
((C,-C6)alkyl)2ammo(C,-C6)alkyl, furanyl, (C,C6)alkoxy(C,-C6)alkyl or
carboxy(C,-C6)alkyl, 35 with the proviso that both R^ and RS cannot both be
hydroxy (C,-Cs)alkyl, with the proviso that when R^ is (C,-C6)alkyl, R5
cannot be (C,-C6)alkoxy(C,-C6)alkyl or carboxy(C,-C6)alkyl; and with the
proviso that R' cannot be carboxy(C,-C6)alkylthio or (C,
C6)alkoxycarbonyl(C,-C6)alkylthio ' 40 2 A compound according to claim 1,
wherein R' is NR"R5  



13 D E C 2002 WO 99/65908 PCT/! B99!01100 -50 5 3 A compound according to
claim 1, wherein R' is hydrogen, (C,-C6)alkyl, (C2C6)alkenyl,
(C2-C6)alkynyl wherein the alkyl, alkenyl and alkynyl groups are optionally
substituted by hydroxy, ammo, trifluoromethyl, (C,-C6)acyloxy,
(C,-C6)alkylammo, ((C,C6)alkyl)~ammo or (C,-C6)acylammo, or R` is
(C3-C,o)cycloalkyl wherein the cycloalkyl group is optionally substituted
by hydroxy, trifiuoromethyl or (C,-C6)acyloxy 10 4 A compound according to
claim 1, wherein RS is (C3-C,o)cycloalkyl wherein the cycloalkyl group is
optionally substituted by one to five deuterium, hydroxy, trifluoromethyl,
halo, (C,-C6)alkyl, hydroxy(C,-C6)alkyl, (C,-C6)acyl,
(C,-Cs)alkylammo(C,-C6)acyl, ((C,C6)alkyl)zammo(C,-C6)acyl,
(C,-Cs)acylamino, (C,-C6)alkoxy-CO-NH, (C,-C6)alkylamino-CO-,
(CZ-C6)alkenyl, (C2-C6)alkynyl, halo(C,-C6)alkyl,
(C,-C6)acylammo(C,-C6)alkyl, R'SS(O)m R'6N, ' 15 R'SS(O)mR'6N(C,-C6)alkyl
wherein m is 0, 1 or 2 and R'S and R'6 are each independently selected from
hydrogen or (C,-C6)alkyl. 5 A compound according to claim 1, wherein R~ and
R' are each independently selected from the group consisting of hydrogen,
halo, (C,-C6)alkyl, (CZ-Cs)alkenyl, (C~Cs)alkynyl) (C,-C6)alkoxy, (C3
C,o)cycloalkyl, (C3-C,o)cycloalkoxy, (C2-C9)heterocycloalkyl, (C520
C9)heteroaryl or (C6-C,o)aryl 6 A compound according to claim 1, wherein
said compound is selected from the group consisting of:
2-{4-Methyl-3-[methyl-(7H-pyrrolo[2,3-d]pyrimidm-4-yl)-ammo]-cyclohexyl}-pr
opan-2 ol, 25
2-{3-[(2-Hydroxy-ethyl)-(7H-pyrrolo[2,3-d]pyrimidin-4-y1)-amino]-4-methyl-c
yclohexyl}propan-2-ol;
2-[(5-isopropenyl-2-methyl-cyclohexyl)-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-am
ino]ethanol,
(5-lsopropenyl-2-methyl-cyclohexyl)-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-(2,2,
2-trifluoro 30 ethyl)-amine;
2-{4-Methyl-3-((7H-pyrrolo[2,3-d]pyrimidm-4-yl)-(2,2,2-trifluoro-ethyl)-ami
no]cyclohexy I}-propan-2-ol;
2-{4-Methyl-5-[methyl-(7H-pyrrolo[2,3-d]pyrimidm-4-yl)-amino]-cyclohex-3-en
yl}propan-2-ol; 35
2-[1-(7H-Pyrrolo[2,3-d]pyrimidm-4-yl)-azetidin-3-yl]-propan-2-ol,
2-[1-(7H-Pyrrolo[2,3-d]pyrimidm-4-yl)-azetidm-2-yf]-propan-2-ol;
(5-Fluoro-7H-pyrrolo[2,3-d]pyrimidm-4-yl)-(5-isopropenyl-2-methyl-cyclohexy
l)-methyl amore; 2-{3-[( 5-F luoro-7 H-py rrolo[2, 3-d]pyrim~d m-4-y
1)-methy I-ammo]-4-methy I-cyclohexyl}40 propan-2-ol,   13 D E C 200Z W O
99l65908 PCT/1 B99/01100 -51 5
(2-Ethyl-4-isopropenyl-cyclopentyl)-methyl-(7H-pyrrolo[2,3-d]pynmidin-4-yl)
-amine,
2-{3-Ethyl-4-[methyl-(7H-pyrrolo[2,3-d]pynmidin-4-yl)-ammo]-cyclopentyl}-pr
opan-2-ol,
2-{3-Ethyl-4-[(2-hydroxy-ethyl)-(7H-pyrrolo[2,3-d]pynmidin-4-yl)-ammo]-cycl
opentyl}propan-2-ol,
2-[(2-Ethyl-4-isopropenyl-cyclopentyl~)-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-a
mino]10 ethanol;
(5-(S)-lsopropenyl-2-methyl-cyclohexyl)-methyl-(7H-pyrrolo[2,3-d]pynmidin-4
-yl) amine; 3-Methyl-8-(7H-pyrrolo[2,3-d]pynmidm-4-yl)-8-aza-bicyclo[3.2.1
]octan-3-ol,
2-[Cycloheptyl-(7H-pyrrolo[2,3-d]pyrimidin-4-yl)-amino]-ethanol; 



15 2-[Cyclooctyl-(7H-pyrrolo[2,3-d]pyrimidm-4-yl)-amino]-ethanol,
Bicyclo[2.2.1]hept-2-yl-methyl-(7H-pyrrolo[2,3-d]pynmidin-4-yl)-amine; and
4-Piperidin-1-yl-5-m-tolyl-7H-pyrrolo[2,3-d]pyrimidine. 7. A pharmaceutical
composition for (a) treating or preventing a disorder or condition selected
from organ transplant refection, lupus, multiple sclerosis, rheumatoid 20
arthritis, psoriasis, Type I diabetes and complications from diabetes,
cancer, asthma, atopic dermatitis, autoimmune thyroid disorders, ulcerative
colitis, Crohn's disease, Alzheimer's disease, leukemia and other
autoimmune diseases or (b) the inhibition of protein tyrosine kmases or
Janus Kinase 3 (JAK3) in a mammal, including a human, composing an amount
of a compound of claim 1 or a pharmaceutically acceptable salt thereof,
effective in such 25 disorders or conditions and a pharmaceutically
acceptable carrier. 8. A pharmaceutical composition for (a) treating or
preventing a disorder or condition selected from organ transplant
refection, lupus, multiple sclerosis, rheumatoid arthritis) psoriasis, Type
I diabetes and complications from diabetes, cancer, asthma, atopic
dermatitis, autoimmune thyroid disorders, ulcerative colitis, Crohn's
disease, Alzheimer's 30 disease, leukemia and other autoimmune diseases or
(b) the inhibition of protein tyrosine kinases or Janus Kinase 3 (JAK3) in
a mammal, including a human, comprising an amount of a compound of claim 1
or a pharmaceutically acceptable salt thereof, alone or in combination with
one or more additional agents which modulate a mammalian immune system or
with antiinflammatory agents, effective in such disorders or conditions and
a pharmaceutically 35 acceptable carrier. 40   13 OEC 200Z -52 5 9, Use of
a compound of claim 1 0~ a pharmaceuticai)y acceptable salt thereof, alone
or in combination with one or more additional agents which modulate a
mammalian Immune system or with antllnfiammatory agents, for the inhibition
of 10 protein tyrosine klnases or Janus Kinase 3 (JAK3) in a mammal,
including a human. 10, Use ofi a compound of claim 1 or a pharmaceutically
acceptable salt thereof , alone or in combination with one or more
additional agents which modulate a mammalian immune system or with
antiinflammatory agents, for the 'Lreatmeht or prevention of a disorder or
condition selected from organ transplant rejection, lupus) 15 multiple
scleroelg, rheumatoid arthritis, psoriasis, Type I diabetes and
complications from diabetes, cancer, asthma) atopic dermatitis, autoimmune
thyroid disorders, ulcerative eolitis~ Crohn's disease, Atxhelmer's
disease, leukemia and other autoimmune diseases in a mammal, Including a
human. 11. Use of a compound of claim 1 or a pharmaceutically acceptable
salt ZO thereof , alone or fn combination with one or more additional
agents which modulate a mammalian 'immune systm or with antiinflatnmetory
agents, for the preparation of a medicament for the inhibitioh of protein
tyrosine kinases or Janus Kinase 3 (JAK3) In a mammal, including a human,
1z. Use of a compound of claim 1 or a pham~aceutlcally acceptable salt 25
thereof , alone or in combination with one or more additional agents which
modulate a mammalian immune system or with antiirrtlammatory agents, for
the preparation of a medicament for the treatment or prevention of a
disorder or condition selected from organ transplant rejection, lupus,
multiple sclerosis, rheumatoid arthritis, psoriasis, Type I diabetes and
complications from diabetes) cancer, asthma) atopic dermatitis, 30
autoimmune thyroid disorders, ulcerative colitis, Crohn's disease,
Alzheimer's disease, leukemia and other autoimmune diseses in a mammal,
including a human. .A !.A.A.A5.A.A.Au.ALu.A.AL;
.ANY.ALl4.AsuR.A&,.A.A`r.A.Asa@E".AL,L.A .As.As.AN.A9.As.Asl.Ar.A
.A`l,.AL5_.AY .A.R.Al9.AL 9.A;?.AY.A(.A.A`.A9;.A.AN ?.A@_3.ALue.As
.Ae.A.A`L.AS.A;y.A9y.A`,tF:#"`45 "C
``(`#.#.0xx>>>`~?x??x>8p<<q`y|g?p?~?~|<8888?~??~?~~??~?|?~?????|>??||?>|388
x|>??>0<>xx>||<>><>0x~?|~?pp|`?~>~0x<|<<>?>c|?xx<<>><<<||x~><>|x|x|xxxxxx|x
|<|<|<|||>|>|<|88p?`U:4**45 *C
(#.#.08~888?88888pp>??x?x<8x?8pp>px8<<pp8x||px8<<8p8x`p8x8888?~p8?088p<p???
?????<<888?88x8p8p8p8p8p8?pp??888ppppppp<<``pp>pp8p<8p|8p|8x8p8p8p8888ppp8p
?8xx<<8??8~xp??>??~?????ppppp88888888888880pp<<8pp8888p``ppppppp<p<p<p8x<8~
88~88~0<|8x8ppp8?p8?p88888>|880`ppppx|<G:'#x#H45 x#C
HH(H#.#.?|x88><x???8pp8ppx<>888<88xpx<|<??<<<x88888?xxxp~?p?ppp<88?00p?ppp`
??p8p8p8p88888p88p88p88p88x8xps888888x?p8p8pxppppppppppppp???px8?8`pppppp?x
8?88?888<<??????ppppppppppppp0888888888p8p8x8x8x8x8xx88<8<8<8<8<8<<<<<<88xx
<88xxxp<88xpp```````0xxx?x>x|x<x<x<x<|<|<~>~>8x8|8<xxxxxx`8~`8~4>:`dT45 C
dTdT(Td#.#.8x||0x?8???px<8p<<~<p?`?xxpp0ppppppppppppppppppppppppp~???|~????
~?|~???~~?|?>~|xp0pppppppppppppppx88xxxppppppxxppppppxxxxx80ppppppppxxxxxpp
pppppppppppppppppppppppppppppppppppppppppppp<p8pxpx?pp?p~pppppppppp|>xxx~8~
<~~?~~?>|p`?<~||~??x?8x1x>ppppG:&##H45 #C
HH(H#.#.0`x|~?<?8px?x>xx?<pp|ppx<x8<px|<<8ppppx8?p?x8?88?<<<<?x8x8p8p8p8px?
ppp??``??~888ppp<p<p88x?x?xppp0>0<`pxpppp??pppppppxp8xp8xp8xp8xp8xx8pxxp8x8
p888?8p8x8x8<>?~?????????????ppppppx88888<<<<88p<<8xxp<<8x<``<p8p8pxpp```pp
>`|xx8888xx<<px~8G:##D45 



#C
DD(D#.#.px~xx|8?888888ppx~x8?>xp|x8<x8<pp<p8<????p?p?ppp?ppp?`<8?xxxxpppppp
`????<<888ppppppp``p<p<pp?p?p<pp88?8?8x88p88p88p88<p88xp88xx88p>x8?0ppppppp
p`x8<<8880x?xpx8?<>????~??ppppppp0??8?88???ppppppppppppppppppppppppppp88888
8p8p80808888888888888x8p8888<<<88<8xxp888<<88pp888xpp008<`<|pp<p<p8p8p8x<x>
<|<<~x<qqpp|p>p8`x8808w~w
;HWcg{%);GytogbZU]caDT]ca]caD]ca]ca]caU]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]c:a]ca]ca]ca]c^a]ca]ca]c^a]ca]ca (6(D(P(`(d(44444776>7>;
>>>D>G>I>f>j>AJEI!I-I|wrmhc^Y]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]caDD]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca -I1IAIII
LcLmLLMMMO5OQP?TMTYTjTnTV
WY[`````bebrbbb}xsnid_Z]ca]]ca]ca]ca]ca]ca]ca]ca]ca]c(a]ca]ca]ca]ca]ca]ca]c
a]ca]c(a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!b#c4ccd/e?effRhii&i+i
;iiklloo[rrrs6uDuQuVugu^vlvxv}vv|wrmhc^Y]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
aU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!vvvvww
wwwwwwwwwxxx
x%x8xAxDxLxPxRxUx]x_xcxnxrxyxx{vqlgb]X]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cJa]ca]cPa]ca]ca]ca]c^a]caU]ca!xxxxxx
xxxxxxxxxxyyy7y<yEyWykyoyryyyyyyyyy}xsnid_Z]c]]ca]ca]ca]ca]ca]ca]ca]ca]cla]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!yyy
yyzzzz-z0z;
zVz[zdzjzszwzyzzzzzzzz{{T{Y{{{t}~ysnhc]Xnid_Z]c]caU]ca]caU]ca]caU]ca]ca]ca]
ca]ca]c"aU]c"a]c"a]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]caV]ca]ca]caV]ca]ca]ca]ca
]ca
t}x}}}}}t"=@?Csw37|vqkf`[Vnhc]Xnid_Z]]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU
]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]caLOukpt
PU~xsmhc]Xnhc]Xnid_Z]]]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]
caU]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]caU]ca]caU]caGS_dtQ~ysnhc]Xnhc]Xnid_
Z]]]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca
U]ca]caU]ca]ca]ca]ca]ca]ca]caU]ca~$ILEHS_ns~ytoje_ZUnid_Z]ca]caU]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]
caU]ca]caU]ca  S6:E*  )8DQbgi({;
zuoje_ZU]ca]ca]c^a]ca]ca]c^a]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]caU]ca]ca]ca]ca
]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!;A0,/:FW\@}xsnib\Wzuoje_ZU]]ca]c^a
U]c^a]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca U]c^a]caU]ca]ca U]c^a]ca
U]c^a]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca@8@{`uyB[$}xrmgb\WRzuo]ca]caU]ca]ca]
c^a]ca]c^a]ca]c^a]ca
U]c^a]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^a
U]c^a]ca]c^a]ca]c^a$)+7FMZ,^j[B`n~xsmhb\WRzuo]ca]ca]c^aU]ca]ca]c^a]caU]ca]c
a U]c^aU]ca]ca]ca]c^aU]ca]ca
U]c^a]caU]ca]ca]c^aU]ca]ca]c^aU]ca]ca]c^a]caU]ca]ca]canDs&o)m.:Jytngb]WQz]c
^aU]ca]ca]ca U]c^aU]ca]ca
U]c^a]ca]c^a]ca]c^a]ca]c^a]caU]ca]ca]c^a]ca]ca]ca]caU]ca]ca]c^aU]ca]ca]c^aU
]ca]ca U]c^aJR#&f2)04@ETV^a;~wqje^XQgb]WQz U]c^a]c^a U]c^a]ca U]c^a]c^a
U]c^a]ca]ca]ca]ca]caU]ca]ca]c^aU]ca]ca U]c^a]ca U]c^aU]ca]ca
U]c^a]caU]ca]ca U]c^aU]ca]ca]ca;!),/u0>B#PZzuohc]XRgb]WQz UU]ca]ca]c^a]ca
U]c^a]c^a]ca]c^a]ca]c^a]caU]ca]ca]c^a]ca]ca 



U]c^aU]ca]caU]ca]ca U]c^a]ca]c^a U]c^a]ca U]c^a]c^a U]c^a]caZ_b?LZfv{}
"(Z5?$`jzunic^XSz UU]ca]c^a]ca]c^a]ca U]c^a]ca]c^a]ca]c^a]ca
U]c^a]ca]c^a]ca]c^a]ca]c^a]ca U]c^a]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca UV]cau
svtw}8#^?xsmhb]WRz U]ca]c^a]ca]c^a]ca]c^a]ca
U]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^a
U]c^a]ca]ca]caU]ca]caU]ca]ca]c^a]ca U]c^a]ca]c^a?KVY3|f6Azupjc^WRz U]ca
U]c^a]ca
U]c^aU]ca]ca]ca]c^a]caU]ca]ca]ca]c^aU]ca]ca]ca]ca]ca]caU]ca]ca]c^a]ca]c^a]c
a]c^a]ca]c^a U]c^a]ca U]c^a
N"P[3p&38GI|wrmhb]WQz]c^aU]ca]ca]c^a]ca]ca]ca]ca]caU]ca]ca
U]c^a]c^a]caU]ca]ca]c^aU]ca]ca]c^a U]c^a]ca]c^a]ca U]c^a]ca]c^a]ca
U]c^a]ca]caGREP&]A[ivnwz~wrkf_ZThb]WQz]cU]ca]ca U]c^a]ca U]c^a]ca
U]c^a]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca U]c^a]c^a]ca 



U]c^a]c^a]ca U]c^a]ca]c^a]ca
U]c^a]c^a]cazkp(K5F!,8JOQZ|sytoje_ZTcU]ca]ca]c^a]ca]ca]ca]ca
U]c^aU]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]c^a]ca]ca
U]c^a]ca]ca]ca]ca]ca J< E H }
;">"I"U"i"n"Q##$!'*'\')O+[+^+++++|wqlfa\Wje_ZTcU]]ca]ca]ca]c^a]caU]ca]ca]ca
]c^aU]ca]ca]ca]c^a]ca]ca]ca]ca]caU]ca]ca]c^a]caU]ca]ca
U]c^a]ca]c^a]caU]ca]ca]c^a++++++---/.22&2j2222(333v33333444(474d466|wrmhc\W
Pj U]c^a]ca U]c^a]ca]ca]ca]ca]ca]ca]c^a U]c^a]ca]c^a U]c^a]ca]c^a U]c^a]ca
U]c^a]ca]ca]ca U]c^a]caU]ca]ca U]c^a]ca]ca]ca]ca66[6>8E8G88:;;;M;;;
=>>>>>????0@h@w@@@rAAA|wqlga\Vj U]c^aU]c a]ca]c^a]ca]caU]c
a]ca]c^a]ca]caU]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca U]c^a]ca
U]c^a]ca]ca]ca]caU]ca]ca
U]c^a]c^aAAAABBBTBYCEEEFFF%F'F,F5FAFEFqFGG)HHH"IIIJ%J{vpid^XRj
U]]c^aU]caU]ca]ca U]c^aU]ca]ca U]c^a]ca]ca
U]c^aU]ca]ca]ca]ca]ca]ca]ca]ca]c^a]caU]ca]ca]ca
U]c^a]ca]c^a]ca]c^a]ca]c^a%JKMMUMUNOOOQQ
Q%Q'Q.QJQOQaQQQQY!Y.Y4YDY:_C_H___v____zupkfa\W^a]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca
U]c^a]ca]ca]ca!_________`Q`lllllnnwwwww}}!#/;KPzrmhc^YTkfa\]ca]ca]ca]c
a]ca]caDw]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]
ca]caD 0]ca]caD]ca P".>C)$5KYfv{5EE}xsnzrmhc^YTkfa\]ca]ca]ca]c
a]ca]]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca3w
z~wU3!M!10%((&'()-!` (10%&'()-@!` (10%((&'()-@!` (10%((&'()-@!Y
(10%&'()-@!# (10%&'()-@dw   



wU3!#+10%ll&'()-!*+10% ( (&'()-!+10%&'()-!
`M!10%!!&'()-!`M!10%((&'()-!`M!10%((&'()-
;EFGHWcg~_@!#+10%z&'()-m10%z&'()-L$10%z&'()- 10( 10( 10(y#@;
10%(&'()-!+0+10%33&'()-g{<{Y7~_@!!`ys!10%&'()-@)!`ys!10%&'()-@)!`ys!10%&'()
-@) ys!10%5&'()-@)`!f10%z&'()-!s10%zz&'()-O wi[M@!!`ys!10% 10 10 10!;
`ys!10%&'()-@)!(`ys!10%&'()-@)!#`ys!10%&'()-@)!`ys!10%&'()-@)%);
a?M@!!!`)10%OO&'()-!)10%OO&'()-L!g10%O&'()-10%O&'()-sm10%O&'()-S&m10%O&'()-
'G~_@M@!!!`l 10%O&'()-l 10%8&'()-910%O&'()-10%O&'()-
i`)10%p'p&'()-)!`)10%OO&'()-GyyZ;-@
10OO3"410%OO&'()-310%OO&'()-!`.!10%OO&'()-G !.!10% O O&'()-G
!`*`!10%OO&'()-` *`!10%&'()-`gE@
10OO3"4!mf!10%&'()-*`!S10%z&'()-&&10%z&'()-F10%z&'()-%10%z&'()- 10OO 10OO
"#%'zX6E@ 10O!#`f!10%&'()-*!`f!10%&'()-*!`f!10%&'()-*!`f!10%&'()-*`f!10%z%
&'()-*!`f!10%&'()-*'(3(4(5(6(D(P(`(rS410!@10%T&'()-& Z10%T&'()-f&m10%T&'()-
10zz 10zz 10zz!~610%zz&'()-:!,`f!10%&'()-*`(d(()+H--{Y7rS410!`)10%$$&'()-0!



`)10%&'()-0! `)10%&'()-0!z`)10%&'()-0
)10%PP&'()-010%T&'()--.0s214444wUG9410! 10**
10**!`)10%**&'()-0!`)10%,,&'()-0!`)10%&'()-0!`)10%
&'()-0!`)10%&'()-04444446f7uS141!``!10%hh&'()-!^`!10%mm&'()-&10%g&'()-`!S10
%g&'()-Z10%g&'()-y&10%g&'()- 10**f7777A8Y9:];
141!`!`!10%&'()-f!`!10%gg&'()-f!`!10%{{&'()-f!10%g+&'()-f10%g&'()-
``!10%==&'()-:<6>8>9>:>;>I>f>rS41!%10%b&'()-&10%b&'()- 10 10 10
'10%&'()-!(`!10%&'()-f!`!10%&'()-ff>j>@3AAACz[9rS41!!`f`!10%%b%b&'()-`f`!10
%6&'()-`!Q`)10%kbkb&'()-  ! `)10%bb&'()-  !h)10%bb&'()-
10%b&'()-CsCHDDEJEEzX7rS41!
#L*`!10%&'()-)!`f`!10%bb&'()-`!`f`!10%3b3b&'()-``f`!10%.&'()-`!`f`!10%3b3b&
'()-`!`f`!10%.b.b&'()-`E9GcHIIII!I-I}oP11Lm10%&'()-&10%&'()- 10bb 10bb
10bb!`L*`!10%bb&'()-!1`L*`!10%KbKb&'()-!`L*`!10%8b8b&'()--I1IAIIIKWKaBoP11L
m10`S`!10%5&'()-!S`!10%&'()-F ,m10%&'()-!10%&'()-L!T10%&'()-10%&'()-WK
LcLmLLMMa?oP11Lm!S`!10%&'()- s10%&'()-Y Z10%&'()-ff 10%&'()-
10%&'()-!`S`!10%&'()-MMO5OQP%RS^<oP11L!`f+s!10%&'()-S!f+s!10%&'()-S!l
@&m10%&'()-S$10%&'()-Y  Z10%&'()-
10%&'()-S<T=T>T?TMTYTjTnTuV7110%@&'()-!f10%@&'()-`310%@&'()-,&10%@&'()- 10 



10 10!`f+s!10%&'()-SnTLVV WIWZXY{Y7uV71!`@)!10%AA&'()-!`@)!10%@@&'()-
@)!10%V&'()-8 10%@&'()-!`)10%&'()-!sv)10%&'()-YYZ[[]]wU3uV71!
`Ss's!10%AA&'()-`!Ss's!10%AA&'()-`!`@`!10%&'()-!`@`!10%@@&'()-!`@`!10%FF&'(
)-!@`!10%AA&'()-]^```````}oP11Lm10%&'()-&m10%&'()- 10@@ 10@@
10@@!`Ss's!10%@@&'()-`!`Ss's!10%TT&'()-`!`Ss's!10%FF&'()-````tabebrb}^?oP11
Lml
10%&'()-fl!10%&'()-!`!10%__&'()-:!^!10%dd&'()-:m10%&'()-9!S10%&'()-rbbb#c4c
cca?oP11Lm!`l @10%uu&'()-!l @10%==&'()-f@M10%&'()-3 10%&'()-Y 10%&'()-
3f10%&'()-c=dd/e?eJff}[9oP11!`f&M!10%uu&'()-h!f&M!10%&'()-hk$10%&'()- 9l
3"G10%&'()-!`S`!10%&'()- S`!10%H&'()-ffOgRhi iiii{m_Q21&Y10%O&'()- 10 10
10!y7s!10%&'()--!3`yy/z10%&'()- 5yy/z10%B&'()-F  .10%&'()-i&i+i;
iijkl^<_Q21!`ys:!10%OO&'()-!ys:!10%OO&'()-!c(10%OO&'()-&!f10%O&'()-G10%O&'(
)-sY10%O&'()-kllnooUpq}[9_Q21!`y#M!10%OO&'()-3 !y#M!10%OO&'()-3
"10%O&'()-!`ySM!10%OO&'()-3 !ySM!10%OO&'()-3   10%O&'()-qr[rstst3u4u}[<121
10O`09!10%O&'()-!`09!10%OO&'()-!09!10%OO&'()- 3.F10%O&'()-!`y#M!10%OO&'()-3
`y#M!10%&'()-3 



4u5u6uDuQuVugu[v\vmK=1 10O
10ZZ!h!10%ZZ&'()-s&!f10%&'()-Y10%&'()-LZ10%&'()-&10%&'()- 10O
10O\v]v^vlvxv}vvvgH=1 10O 10ZZf 10%&'()-&!S10%&'()-G10%&'()-s
F10%&'()-&10%&'()-  10ZZ 10ZZvwwwwwwwU6H=1
10910%&'()-!F`10%&'()-!c`10%&'()-!^`10%&&&'()-!f 10%3 3 &'()-!f
10%))&'()-wwwwwwwzX6H=1 10! 0y/z10% K
K&'()-!3'@10%&'()-!'@10%&'()-!T'@10%&'()-,#10%&'()-!c&s10%&'()-&wxxxxxx
x%x{\=1 10! Y10%"&'()-& m10%"&'()-!S&10%""&'()- 10 10
100y/z10%&'()-!#y/z10%&'()-%x8xAxPxRxZx_x}[9{\=1
10!!Y910%""&'()-s!KY910%&'()-s!`3 m 10%22&'()-9!A3 m
10%""&'()-9l10%"&'()-!S10%"&'()-_xcxnxwxyxxxwU3{\=1
!)s-10%""&'()-&!<s-10%&'()-&!0lY10%&'()-!lY10%n"n"&'()-!`lY10%&'()-!Y910%^@
^@&'()-sxxxxxxxxxuV71 !10%-u&'()-9Z10%-u&'()- 10%-u&'()-0L'10%-u&'()-Z 10
10 



10!`s-10%&'()-&xxxxxxxwU3uV71
!v,10%ee&'()-`!%,10%CuCu&'()-`!T,10%-!-!&'()-`!10%VV&'()-'!C10%>u>u&'()-'!K
10%--&'()-'xxyyy yyy7y}oP11`@ 10%&'()-'l10%&'()-  10 10 10!0#10%&'()-'!
#10%uu&'()-'!Y#10%--&'()-'7y<yEyJyUyWyby}[9oP11!T&
10%&'()-!:10%hh&'()-M!Y:10%&'()-M!P:10%00&'()-M10%&'()-G10%&'()-bykyoyry{yy
ywU3oP11!C0Ls!'10%&'()-s!TLs!'10%&'()-s!PLs!'10%&'()-s!LT10%,,&'()-!q&
10%aa&'()-!^&  10%&'()-yyyyyyyyy}oP11 10%-u&'()-9'10%-u&'()-  10cc 10cc
10cc!s+y10%cc&'()-s!s+y10%&'()-s!Ps+y10%00&'()-syyyyyyz}[9oP11!K10%--&'()-!
10%MM&'()-!P10%}u}u&'()-!P10%}}&'()-10%-u&'()-Y10%-u&'()-z
zzz*z+z,z-zwi[M11!K10% 10uu 10uu
10uu!h0#10%uu&'()-!Y#10%--&'()-!U10%##&'()-!10%CuCu&'()--z;
zVz[zdzjzwza?M11!!Y@10%&'()-!P@10%kk&'()-F10%&'()-Z10%&'()-s-
10%&'()-&@10%&'()-wzyzzzzzzzz}oP11LZ10%&'()-f&,10%&'()-  10 10 10!P y
10%&'()-z!Ty
10%((&'()-z!@10%&'()-zzzp|!}&~t}[9oP11!`M!10%&'()-s!`M!10%&'()-s!`M!10%&'()
-s!cM!10%&'()-sSm10%&'()-!S10%&'()-t"gjwU3oP11!/M!10%&'()-:!#``!10%&'()-M!`
`!10%&'()-M!``!10%&'()-M!``!10%&'()-M!`!10%&'()-M~_@1!/Z10%g&'()-Z10%g&'()-
9'10%g&'()- 10 



10 103
`6310%&'()-!`/M!10%&'()-:iu.~zX6~_@1!!``!10%{{&'()-!``!10%mm&'()-!`!10%hh&'
()-!``!10%cc&'()-M!h`!10%mm&'()-ML!g10%g&'()-~tCkDEFzXJ<@1!! 10
10!`$s!10%&'()-M`$s!10%g&'()-M!`$s!10%ww&'()-M!$s!10%hh&'()-M!``!10%ww&'()-
FGS_dt51uS1@1!t!10%&'()-!mt!10%&'()-9!g10%&'()-Z10%&'()-sm10%&'()-'10%&'()-
101QczX61@1!!t!10%&'()-f!t!10%&'()-f!t!10%&'()-f
10%&'()-@!t!10%&'()-!t!10%&'()-c\$BCDzXJ<@1!! 10
10!7M!10%&'()-!6t!10%&'()-ft!10%
&'()-f!(t!10%&'()-f!t!10%&'()-fDES_nsuV7@1!!F
Z10%&'()--!10%&'()-Y10%&'()-9!g10%&'()-sY10%&'()-&m10%&'()-
10HzX67@1!!Sss!10%&'()-@!
`SF`!10%&'()-!SF`!10%&'()-!`S9`!10%&'()-s!S9`!10%&'()-sF
10%&'()-/XnwU37@1!!(`S9*s!10%&'()-!`S9*s!10%&'()-!S9*s!10%&'()-!`Sss!10%&'(
)-@!`Sss!10%&'()-@!`Sss!10%&'()-@nw~_@1!!(`S9*L!T10%z&'()-Z10%z&'()-&m10%z&
'()- 10 10 10`S9*s!10%&'()-!(`S9*s!10%&'()-yzX6~_@1!!!`S9!10%&'()-G
!S9!10%zz&'()-G !`S9!10%vv&'()-!`S9!10%vv&'()-!dS9!10%vv&'()-F10%z&'()-M
Z^<~_@1!!!!`Sy#M!10%zz&'()-:!Sy#M!10%zz&'()-:  "10%z&'()-Y
10%z&'()-!`S9!10%BB&'()-G `S9!10%z%&'()-G Z2S}rg\=1!!!!@&l10%z&'()- 10z 10z
10zf9M!10%z&'()-l
L6G10%z&'()--!`Sy#M!10%zz&'()-:!`Sy#M!10%&'()-:\k^=g\=1!!!!
`y`!10%zz&'()-Z!`y`!10%zz&'()-Z!hy`!10%&'()-ZZ10%z&'()-L!g10%z&'()-m10%z&'(
)-k,E~*wU3g\=1!!`y#`!10%&'()-!#`y#`!10%&'()-!(y#`!10%zz&'()-!`y`!10%&'()-Z!
`y`!10%zz&'()-Z!`y`!10%&'()-Z* )5678DzodY:1!!y&10%&'()- 



10z 10z 10z 710%z&'()-!
3F10%zz&'()-!`+M!10%zz&'()-m!+M!10%&'()-mDQbgza?dY:1!!!f:!10%&'()-!A
f:!10%SS&'()-f:!10%X&'()-Z10%&'()-9!S10%&'()-sY10%&'()-({4wU3dY:1!!fM!10%&'
()-'!fM!10%PP&'()-:!$
fM!10%EE&'()-:!fM!10%&'()-:!fM!10%&'()-:!f:!10%&'()-4;
rwU3dY:1!!,f&*`!10%&'()-!#f&*`!10%&'()-!f&*`!10%&'()-!ff#M!10%&'()-:!ff#M!1
0%&'()-:!fM!10%&'()-'rbC1!!,f&*`!109!g10%&'()-Y10%&'()-sm10%&'()-'lm10%&'()
-  10 10 10f&*`!10%&'()-ARwX7bC1!!
f`!10%&'()-9fLM!10%&'()-!fLM!10%&'()-!fLM!10%&'()-!Y Z10%&'()-!Z
10%33&'()--WgwU3bC1!!y+`!10%&'()-  !=y+`!10%PP&'()-  !f`!10% C
C&'()-9!f`!10%&'()-9!f`!10%&'()-9!?f`!10%NN&'()-9g)*+,:FW\uV71!!Y10%@&'()-!
g10%@&'()-m10%@&'()-'10%@&'()- 10 10 10!y+`!10%&'()-
\=8{Y7uV71!!!y"10%PP&'()--!`10% Q Q&'()-  !8`10%&'()-  ! 10%&'()-
10%PP&'()-  9
10%@&'()-8'wU3uV71!!`Y10%@l@l&'()-!/`Y10%$$&'()-!G`Y10%$$&'()-!.`Y10%&'()-!
Y10%) 



) &'()-!Y10%&'()-wi[M71!!`Y10%@l@l 1033 1033
1033!`Y10%33&'()-!*`Y10%..&'()-!`Y10%&'()-!`Y10%))&'()-$)+7FdEM71!!`Y10%L!g
10%z&'()-10%z&'()-s`10%z&'()-Y10%z&'()-F10%z&'()-y&10%z&'()-
FMZ}[<M71!!`10%z&'()-s!^ `10%zz&'()-,10%z&'()-s!S@10%zz&'()--
10%z&'()-`!10%zz&'()-^j}[<M71!!` '10%z&'()-!S10%8 68 6&'()-S10%z&'()-!\3
9310%66&'()-10%z&'()-s!^S@y 10%%%&'()-`n}^<M71!!`!
,10%zz&'()-fl+:10%z&'()-!
(10%zz&'()--`'10%z&'()-`!PS$y10%33&'()--S#10%z&'()-`szl^P11L'l10%&'()-
10zz 10zz 10zz!  410%zz&'()- 310%z&'()-`!f010%zz&'()-@!0
,10%&'()-&)a?^P11L'l!10%&'()-, 10%&'()-`!< `10%&'()-,@10%&'()-@Y10%&'()-
10%&'()-).:wU3^P11!10%&'()-![&310%XX&'()-!010%T vT
v&'()-,!Y`10%PP&'()-,!`10%K vK
v&'()-,!`10%PP&'()-,R#^?^P11!)10%&'()-t!i`9'$10%&'()--%10%&'()-s$10%&'()-!F
!`10%&'()- 10%&'()-`#/&zX6^P11!!l7z10%&'()--!0S/ 10%^ ^ &'()- !=`S/
10%ll&'()- !?S/ 10%YY&'()-
-10%&'()-`!KF+M10%cc&'()--&'()4@ETxY71!!!a,:!10%&'()-!S10%&'()-yG10%&'()-LZ
10%&'()-%l10%&'()-  10 10 10,0wU3xY71!910%&'()--!0,:!10%h  



h  &'()-!8`,:!10%bb&'()-!`,:!10%&'()-!`,:!10%JJ&'()-!&`,:!10%Z Z
&'()-0>}[9xY71!!s`,S#410%&'()- !8`,S#410%&'()- !3,S#410%&'()- !10%&'()-`!
F10%&'()-,:10%&'()-P_IJKLwXMB71! 10p 10p 10p`  410%p&'()-!
410%&'()-!.S2f10%&'()--!,S#410%  &'()- !(`,S#410%&'()- LZfv{}dE+7y
10%@&'()-:-y 10%@&'()-:-y
10%@&'()-:-G10%@&'()-!S10%@&'()-Y10%@&'()-,&Y10%@&'()-lR37yy 10%@&'()-:-y
10%@&'()-:-'ld y 10%@&'()-:-y 10%@&'()-:-y 10%@&'()-:-'ld  tV<7yy
10%@&'()-:-'ld y 10%@&'()-:-y 10%@&'()-:-y 10%@&'()-:-'ld y
10%@&'()-:-BXY\kQ37y'ld y 10%@&'()-:-y 10%@&'()-:-y 10%@&'()-:-'ld y
10%@&'()-:-y 10%@&'()-:-tU67yy 10%@&'()-:-y 10%@&'()-:-y 10%@&'()-:-'ld y
10%@&'()-:-y 10%@&'()-:-y 10%@&'()-:-#qW87yy 10%@&'()-:-y 10%@&'()-:-'ld y
10%@&'()-:-y 10%@&'()-:-y 10%@&'()-:-'ld #$%([qrsjL27yy 10%@&'()-:-'ld y
10%@&'()-:-y 10%@&'()-:-:y 10%@&'()-:--'ld y 10%@&'()-:-spV87yy'ld ly
10%@&'()-:-y 10%@&'()-:-y 10%@&'()-:-'ld -y 10%@&'()-:-y 10%@&'()-:-01tU;
7yyy 10%@&'()-:-y 10%@&'()-:-y 10%@&'()-:-'ld y 10%@&'()-:-y 10%@&'()-:-y
10%@&'()-:-125@ABCwlR37yy 10%@&'()-:-)y 10%@&'()-:-'ld y 10%@&'()-:-y
10%@&'()-:-)y 10%@&'()-:-'ld wpR87yy 10%@&'()-:-'ld y 10%@&'()-:-y
10%@&'()-:-y 10%@&'()-:-'ld -y 10%@&'()-:-pV87y'ld y 10%@&'()-:-y
10%@&'()-:-y 10%@&'()-:-'ld y 10%@&'()-:-y 10%@&'()-:-%&'(]^pQ77yy
10%@&'()-:-y 10%@&'()-:-y 10%@&'()-:-'ld :y 10%@&'()-:-y 10%@&'()-:-y
10%@&'()-:-^_`klmnqW87yy 10%@&'()-:-y 10%@&'()-:-'ld y 10%@&'()-:-y
10%@&'()-:-y 10%@&'()-:-'ld pR37yy 10%@&'()-:-('ld :y 10%@&'()-:-y
10%@&'()-:-y 10%@&'()-:-'ld :y 10%@&'()-:-.CDpQ37y'ld -y 10%@&'()-:-:y
10%@&'()-:-y 10%@&'()-:-'ld y 10%@&'()-:-y 10%@&'()-:-DErstutU;7y'y
10%@&'()-:-y 10%@&'()-:-y 10%@&'()-:-'ld y 10%@&'()-:-y 10%@&'()-:-y
10%@&'()-:-lR37yy 10%@&'()-:-)y 10%@&'()-:-'ld y 10%@&'()-:-y 10%@&'()-:-y
10%@&'()-:-'ld tV<7yy 10%@&'()-:-'ld y 10%@&'()-:-y 10%@&'()-:-y
10%@&'()-:-'ld y 10%@&'()-:-KLMNmnopV87y'ld y 10%@&'()-:-y 10%@&'()-:-y
10%@&'()-:-'ld y 10%@&'()-:-y 10%@&'()-:-opqrsbAy'  ~SL 10%?&'()-z
Y10%'#'&'()- @ 10%'#'&'()- '10%'#'&'()- 10@ 10@ 10@y
10%@&'()-:-}Q^|[9bAy!\0SL 10%::&'()-z ~F`SL 10%{"&'()-z y`SL 10%&'()-z `SL
10%'?'&'()-z  `SL 10%c&'()-z `SL 10%'#'&'()-z^?KV|Z9bAy G`S!
10%"&'()-z!k`S! 10%WW&'()- `S! 10%(#&'()- `S! 10%'#'&'()- tU`S! 10%`!&'()-
S! 10%B"&'()-3yz{|vU4y 9!S10%:#:&'()-( F10%:#:&'()-' &l10%:#:&'()-
10'%'10'%'10'%' `S! 10%'%'&'()-  `S! 10%c"&'()-|[:vU4y  , 10%:#:&'()-
10%:#:&'()-`  10%:#:&'()-, 10%:#:&'()-` `10%:#:&'()- G10%:#:&'()-3|[9vU4y
!p@910%rr&'()- 10%:#:&'()-} i``@f 10%&'()- k@f 10%h&'()- < 10%:#:&'()-
10%:#:&'()-sNYP{Z8vU4y !@910%FF&'()- `@910%:#:&'()- 3`@910%#&'()-
`@910%J#&'()-!y`@910%88&'()- yG`@910%#&'()-p&{naT3y &' 10%t$t&'()-
'10z10z10z `S2 10%z&'()- S2 10%H#H&'()-! 



-10%>>&'()-  -10%:#:&'()-&38GG|Z9aT3y  ,'!10%t8"t&'()-y!1`y 10%&'()- P ~y
10%&'()- &!f10%t$t&'()- Z10%t$t&'()- Lm10%t$t&'()-GE]{Z9aT3y
`,'!10%t$t&'()-y )`,'!10%OJ#O&'()-y `,'!10%O"O&'()-y
3`,'!10%J*"J&'()-y!`,'!10%7070&'()-y `,'!10%E!E&'()-yXYZ[ivvU4y
Y10%:&:&'()-( L!g10%:&:&'()-( Z10%:&:&'()-( &10%:&:&'()-(10X"X10X"X10X"X
`,'!10%X"X&'()-yk &|[:vU4y    f&10%F &F &'()-0 f&10%@&@&'()-0 Bf&10% #
&'()-0  f&10%= &= &'()-0  f&10%8 &8 &'()-0 jf&10%;E;&'()-0G5tuvw|[NA4y
10bb10bb10bb f&10%bb&'()-0  f&10%m &m &'()-0 f&10%b&b&'()-0 =f&10%!&'()-0
f&10%K &K &'()-0w|[:NA4y 10 ```!10%2&2&'()-  ``!10% @ &'()- G10%:&:&'()-
`!sf10%:&:&'()- G10%:&:&'()- &Y10%:&:&'()-k{BK|[9NA4y 10!`'$10%88&'()-
`'$10%J&J&'()- v`'$10%%&'()- '$10%::&'()- ```!10%;&;&'()- ```!10%;&;
&'()-K5F|[NA4y 10J&J10J&J10J&J  +!10%J&J&'()- Y(S&10% & &'()-- s$
10%S&S&'()-s ` f 10%:&:&'()-s [ 



f 10%$&'()-s,8JOQZ|[:NA4y 10 Y 10%'#'&'()- `10%'#'&'()- Y10%'#'&'()-
L!g10%'#'&'()- G10%'#'&'()- &10%'#'&'()- Z|!|[;NA4y 10 `y:!10%'#'&'()-
a_y:!10%#&'()-   10%'#'&'()- y10%'#'&'()- l  410%'#'&'()-  10%'#'&'()-!
s|[:NA4y 10 y$10%###&'()- y#10%'#'&'()-`    10%'#'&'()- l10%'#'&'()-`
`y:!10%'#'&'()-   `y:!10%2#2&'()-  < E  !8"9"|[:-410'#' `@2M!10%'#'&'()-
`@2M!10%@#@&'()- yU@2M!10% &'()-!`s':!10%&'()- `s':!10%'#'&'()-
fZs':!10%#&'()- 9":";"I"U"i"n"Q#bA410'#'  m,`!10%#&#&'()- Y10%'&'&'()-
!S10%'&'&'()- &Z10%'&'&'()- &10%'&'&'()- 10'#'10'#'Q##$%'!'*'|[:A410'#' F3
10%'&'&'()- `,`!10%''&'()- `,`!10%-&-&'()- ,`!10%'&'&'()- `,`!10%(&(&'()-
#`,`!10%'p '&'()-*''))O+[+++}[:-410'&' S2m10%'&'&'()-!<l(&10%&'()- v
`l(&10%&&'()- l l(&10%&&'()-`@ `!10%'&'&'()- ~B@
`!10%&&'()-++++++++bA410'&'  310%`$`&'()- yZ10%`$`&'()-v y`10%`$`&'()-l
`F10%`$`&'()- &'10%`$`&'()- 10'&'10'&'++M,h---.}[:A410'&'
`!10%``&'()-!`M!10%&'()-   `M!10%k$k&'()-  `M!10%`$`&'()-   /M!10%1$1&'()-
!S10%`$`&'()-./122&22|[:A410'&' I,( 10%;$;&'()- '10%`$`&'()-`
&,10%`$`&'()-  ``!10%`$`&'()- ``!10%f$f&'()-
``!10%f$f&'()-2(33333344yX710'&' 9m10%+$&'()- &10%+$&'()-310 L! 10 L! 10 



L!   {E`,( 10% L! &'()- `,( 10%`$`&'()- $`,( 10%@$@&'()-44(474456|\;
yX710'&'  S9!10%&'()-S9!10%+$&'()- kUS9!10%2+$2&'()-   10%+$&'()-
y10%+$&'()- Z10%+$&'()-6[6;8G889:}\;yX710'&'  \ D!10%+$&'()-r \
D!10%+$&'()-r SlM!10%"&'()- SF9!10%&'()-zSF9!10%+$&'()-z SF9!10%}!&'()-z:;<
=f>>>>>|[NA41010+$10+$10+$ f3M!10%+$&'()-: f3M!10%+$&'()-: f(M!10%+$&'()-F
f(M!10%+$&'()-F  4f(M!10%O O&'()-F >>>>>t??|[:NA41010 X` 10%&&'()- fZ
10%&&'()- F10%&&'()- &!sS10%&&'()- `l10%&&'()- `'10%&&'()- ??h@w@@
AA|[:NA41010  `$10%M%M&'()- \$10%&'()- $ S10%&&'()- tfF10%&'()-
~FfF10%&&'()- 10%&&'()-`AABBBYC`DyX7NA4101 y9'M!10%&&'()- `f!:!10%&&'()-
4f!:!10%&&'()-!p`fl 10%!!&'()- #fl 10%&&'()--!$10%9i9i&'()-`DEEFF
FFF%FuT310 LZ10%&&'()- & 10%&&'()-10&10&&10& 210%&&'()-!N0y9'M!10%{{&'()-
`y9'M!10%&&'()-%F'F,F5FEFFG|[;uT310 S `!10%&&'()-9 \dS `!10%&&'()-9
&!S10%&&'()- Y10%&&'()- F10%&&'()- `10%&&'()-GGHHsIIJyX7uT310
S3s!10%q%&'()- @s!10%!&'()- yG@s!10%&&'()-!`%10%LXLX&'()-3
>%10%&&'()-3-!T%10%  &'()-3JyJKLMMM|[:uT310   pPfS/s!10%&&'()-
-l10%&&'()-` S(`!10%&&'()- S(`!10%&&'()- S i!10%&&'()-h p S
i!10%&'()-hMUNOOOOOOOvU410   (10%#&'()-  #&@q10%4'4&'()-10&10&10&
fl7s!10%&&'()- l 4m10%&&'()- fS/s!10%&&'()-OQQQQQ Q%QJQvU410  10%t$t&'()-
F10%t$t&'()- L Z10%t$t&'()- &10%t$t&'()- 10&10&10& Xl (10%&&'()-
JQOQ_QaQQQQ|[:vU410   &!S10%t$t&'()- `@3&10%t$t&'()- ~0@3&10%2u#2&'()-
`10%&'()- `10%$&'()-  ?`10%_&'()-QQSTHVXYYzY8+410$  `@3s!10%$&'()---
`@3s!10%$&'()--- `@3s!10%z$z&'()--- `@3s!10%u$u&'()---
`@3s!10%l$l&'()---!@3s!10%bb&'()--YYY!Y.Y4YDY[bA410$  ` c,LM!10%X#X&'()-`
&!f10%M#M&'()-` yZ10%M#M&'()-` sY10%M#M&'()-`
&10%M#M&'()-410$10$[\^_:_C_H_{Z9A410$  "10%M#M&'()- &
f!10%M#M&'()-&!`,LM!10%#]#]&'()- `,LM!10%f#f&'()- `,LM!10%]#]&'()-
`,LM!10%]#]&'()-H___v_____|[>A410$  Y"`10%M#M&'()- Y s6310%M#M&'()-
`310%M#M&'()-  



y,10%M#M&'()- @3+10%M#M&'()- F )310%M#M&'()-________`yX70$ yZ10%&&'()-)
`!f10%&&'()- Z10%&&'()-
L'10%&&'()-F10M#M10M#M10M#M-&10%M#M&'()-`Q`Y`ia:cef{Z9yX70$   `
@&10%&&'()-.   ` @&10%&&'()-.   ` @&10%&&'()-.  ` @&10%&&'()-.!
@&10%&'()-. L 10%&&'()-fgohOj.lllll|[NA4010&10&10& ` @&10%&&'()-.  `
@&10%&&'()-.  ` @&10%&&'()-.  ` @&10%&&'()-. ` @&10%&'()-.lllllnn|[:NA4010
f-10%~)&'()-' D&(10%^ ~)^ &'()- fF10%~)&'()- L!g10%~)&'()- Z10%~)&'()-
`'10%~)&'()-Fnnnqrss|[:NA4010 `Ss!10%   &'()-" `Ss!10%~)&'()-"
`Ss!10%~)&'()-" `Ss!10%~)&'()-" Ss!10%h&'()-"  f-10%"&'()-'sv|w}w~wwwwwvU40
yY10%`$`&'()- `Y10%`$`&'()- &10%`$`&'()- 10~)10~)10~) `Ss!10%~)&'()-"
`Ss!10%~)&'()-"ww}y5{}}}|[9vU40 !`@L`!10%6\6\&'()-  `@L`!10%t$t&'()-
`@L`!10%t$t&'()-  `@L`!10%k$k&'()-  l@L`!10%p$p&'()-
9!S10%`$`&'()-}}0~~|[>14010t$t"10%t$t&'()- `S+`!10%t$t&'()-
`S+`!10%`$`&'()- `S+`!10%p$p&'()- S+`!10%``&'()- ( 10%`$`&'()- !#/;
KPbA4010t$t yG10%m(m&'()- 9!S10%m(m&'()- F10%m(m&'()- L'10%m(m&'()-
S910%m(m&'()-M10t$t10t$tP"&|[:A4010t ,9$`!10%mm&'()-M `9%10%v 



(v &'()-z  `9%10% ( &'()-z  `9%10% ( &'()-z  `9%10% ( &'()-z  h9%10% (
&'()-z&mp|[:A4010t `,9$`!10%H(H&'()-M `,9$`!10%(&'()-M `,9$`!10%mp#m&'()-M
`,9$`!10%(&'()-M `,9$`!10%(&'()-M `,9$`!10%}(}&'()-M".>vU401 &!f10%&&'()-
Z10%&&'()- &10%&&'()- 10m(m10m(m10m(m `@710%m(m&'()--
@710%&'()-->C)S|[:vU401  `fl:!10%&&'()-: fl:!10%&&'()-: l T`&%10%&&'()- l
`&%10%&&'()- h c&%10%&&'()- fF10%&&'()-s$5|[:vU401  yS,:!10%I#&'()-
y+:10%&&'()- 3 )10%&&'()- `f"!10%$&'()- f"!10%&&'()- Cl @
10%&'()-HIJKYfvU401 ` Y10%+'&'()- S&10%+'&'()- 10&10&10& y6z 10%&&'()-L
=`yS,:!10%&'()- `yS,:!10%|$&'()-fv{5|[:vU401  ~>@ 9!10%E#E&'()-
~`@s!10%Ec%E&'()- `@s!10%$&'()- _@s!10%+'&'()- fF10%+'&'()-
!S10%+'&'()-E|[:vU401  Sy,&!10%+'&'()-: `9%@&10%+'&'()-:  9%@&10% +' &'()-:
`@ 9!10%&'()- `@ 9!10%+'&'()- ~F`@ 9!10%E#E&'()-vU401 G10%`$`&'()-
s10%`$`&'()- l10%`$`&'()- 9'10%`$`&'()-G10+'10+'10+' f810%+'&'()-IE|[:vU401
!``F Y10%$&'()-S  #``F Y10%`$`&'()-S  6``F Y10%`$`&'()-S  0``F Y10%#&'()-S
0``F Y10%$&'()-S  H`F 



Y10%$&'()-S  Normal" "Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading
43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading
93]c"A "Default Paragraph FontG 5%1:;F>Q]f5r]suu vv,wwFD7+(Kr{Zv:(0;
CLNV\i~t ~JE -Ibvxyt};@$nJ;Z?z+6A%J_PE
gG'`(-4f7:f>CE-IWKMSnTY]`rbcfiklq4u\vvww%x_xxxx7ybyyyz-zwzzt~F1cDnZk*D4rg\8
F)#&0L#s1w^Do^&GwKZ!9"Q#*'++.246:>?A`D%FGJMOJQQY[H__`flnsw}P&>fE
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~6Times
New RomanArialCourier New"h Root EntryWordDocument<d
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~ 


