
WO 2005/10577$ T ICVJP2005/008168  DES CRIPTIDN A_NI1TO
5-CYAcDPyRSMTOIla, DERIVATIVES   TECHNICAL TTIE..D The
-Present i.nvent.ion relates to a useful medicine as an  agonist of
adenosine Ala receptor comprising a 4 -amino-5- cyanopyrimidine
derivative or a pharmaceutically acceptable  salt thereof, and e.
pharmaceutical formu.la-ion including_  10 these compounds.
BACKGROUND ART Adenosine is a substance that may exhibit various
physiological actions when it binds to a receptor on a cell  surface. The
adenosine receptor on the cell surface belongs 15 to G-protein,-coupled
receptor fam`--v, and it is classified  into Al, :2a, Alb and. AS. Among
them, the adenosine 2-'- and  adenosine AS receptors are coupled with
Gi-protein and the  activation thereof results in lowering of the intracellular
c-AMP level. In addition, adenosine Ala and adenosine AlL 20 ecepto~-s
are coupled with Gs-pro-_ein and the a^ _vation  thereof results in
heightening of the _- intracellular c-Al'z- level. These 4 Kinds of adenosine
receptor subtypes each  have been cloned. variety of studies about
agonists and antagonisms  25 which may work on each of the above
adenosine receptor  subtypes have been already reported. It has been
disclosed  that these agonists and antagonists could be used as
medicaments for treating cardiovascular disorder, ischesac  reDerfu.i..on
_niury, inflammation, 'arkins On': disease, 30 s.c~.i.zoph-enia and so on.
In ,particuL:,r, a lot oz adenosine WO 200511.05778 PCT/JP2005/008568
derivatives have been reported as an active compound of an  auenosine
Ala receptor agonist (see WO 01/027131 WO  00/077018 Al, WC
00/078776 Al, WO 00/078777 Al, WO 0 0/078 7 7 8  



Al, WO 00/0"18779 A?_, WO 00/072799 WO 00/0-Z3437 Al, WO 5
99/67266 A1, WO 99/6720'5 Al., WO 991667-264 Al, WC 99/6'72C3 Al,
WO 99/41267 A1, WO 99/38877 Al, WO 98/283_9 Al, US Patent No.
5877180, WO 00/04476; Al, WO 93/22328 Al, JP-B-1-33877, JP-B-
2774169, US Patent Nc.4968697, J'P-A-63-201196, JP-A-2003- 055395
and JP-A-2002-l73427). 10 In addition, compounds which are
st_ruc.turally different  from the above adenosine derivatives and have not
any adenine structure have been also reported as an active compound of
an  adenosine Al or A2 receptor agonist. The examples of the  compounds
include dicyanopyridine derivatives (see WC 15 00/125210 Al, WO
02/070484 Al, WO 02/070485 Al, WC 02/070520  A1, WO 02/079195 Al,
WO 02/079196 Al, WO 03/008384 Al and WO  03/053441 Al). However,
cyanopyrimidine derivatives having  an action which can activate an
adenosine A2a receptor have  been not known 20 On the other hand,
glaucoma is an intractable  optthalmol_>ath_Y- which most species of
mamma-s nc_udin.g  primates may suffer. The observed symptoms are
blurred  vision and ophthalmic pair or loss of vision, and field of  visicn
may be affected through the disorder of optic nerve, 35 in some case,
leading to blindness. The glaucoma can be  classified into two types:
ocular hypertensive glaucoma which  is characterized in an increase of
intraocular pressure (a  facilitation of intraocular pressure) and normal
tension  glaucoma without any facilitation of -intraocular pressure. 30 The
ac- l~tation of _ntraocu Lar pressure in glaucoma may he WO
2005/105778 VCT/1P2005/008568  induced by the loss of the balance
between a flow rate of  aqueous humor which is secreted from ciliary
epithelium into  posterior chamber and an outflow rate of aqueous humor
which  is excreted from anterior chamber mainly via Schlemm's canal. 5
This loss of the balance is considered to be induced from the  



enhanced flow resistance of aqueous humor due to mainly  blocking the
outflow pathway of aqueous humor. The glaucoma  is an important
disease whose patients have been increasing  year by year in each
advanced country with the advance of 10 aging of society, and so the
social requirement regarding the  development of the treatment
medicament is supposed to  increase more and more. At present, in
treating glaucoma, the control of the  intraocular pressure which is related
with the most critical  1c factor is the most important problem, and the
medicaments used in the treatment thereof .include F blockers such as
carteolol and timolol, prostaglandin derivatives such as  latanoprost and
isopropyl unoprostone, carbonic anhydrase  inhibitors such as
dorzolamide. These medicaments may 20 modulate the formation or
outflow of aqueous humor to lower  an intraocular pressure. The
adenosine Ala receptor agonists have been reported  not only to exhibit
the potent antihypertensive action and to  be useful as above-mentioned
drugs such as an 25 antihypertensive drug, a medicament for
trea=ingiprevenuing  cardiac or cerebral ischemi.c disease and
antiarteriosolerotic  drug, but also to exhibit an ocular hypotensive action
(see J.  Pharmcal. Exp. Then. 320-326, 273 (1995) and Eur. J.
Pharmacol. 307-316, 486 (2004)). 30 In addition, with respect to
adenosine derivatives WO 2005/105778 PCTIJP200S/008568  4 ha:r_na
the intraocular pressure lowering action 1t has  a' ready progressed partly
the research and kde'velonmert  _he_eof (se.e TP-A-2003-0553 95 and
~P-r".,-'i002 I?z427) However, these adenosine derivatives might he
feared to  5 accompany with some side s fect for central nerve and
cardiovascular system when these compounds are used a  



medicament for 'treating glaucoma. As mentioned above, the adenosine
derivatives having the  adenine structure are expected to exhibit the effect
as an  0 adenosine Ala receptor agonist, especially as a m.edicament for
treating glaucoma and the like due to the intraocular  pressure lowering
action thereof, but the intraocular  pressure lowering action -'s not enough,
furthermore these  compounds have a critical demerit to accompany with
the side 15 effect for central nerve and cardiovascular system, ier
example, the'. potent antihypertensive action generated from  the potential
adenosine A2a receptor agonistic activity  arising from an adenine
structure thereof. Therefore, -Jr, the  related field, it is required to develop
a compound that can 20 exhibit the desired reduction of -intraocular
pressure as an  adenosine A^_a receptor aaonist, especially a
medicamen_ for  treating glaucoma and the like, and used more safely
instead  of the above compounds. DISCLOSURE OF -_jT ENTION 25
Problem to be solved 1-,-,7 the invention. Ara object of the present
invention is to provide a  compound having a safe and potent adenosine
Ala receptor  agonistic activity, and provide an adenosine A2a receptor
agonist, am ntraocular pressure reducing agent, a medicine for `.-eating
glaucoma, etc. including the compound as an WO 2005/105778
PCT/J1'24105/008568  active ingredient. Means to solve the -oblem. The
present inventors have extensively studied to reach  for the above object,
and have succeeded in preparing some  5 kinds of 4 -ariino-5-cyaz,opy_;
ir~ydine derivatives and also found that the compounds exhibited a potent
adenosine Ala receptor  agonistic action. The present invention has been
completed  by the additional studies based on these findings. The present
invention provides the compounds as set  



10 forth in the following 1-13 and the pharmaceutical  compositions
thereof. I. A 4-amino-0-cyanopyrimidine derivative of the  formula (1;:
NF{R1  NC, N (1)  H2N \S_RZ----~ N~ 3  /J R is or a pharmaceutically
acceptable salt thereof,  wherein RI is a hydrogen atom, a lower
alkylcarbonyl group, a lower alkenylcarbonyl group, a phenylcarbonyl
group or a  lower alkoxycarbonyl group; 20 R' is a dower alkylene group;
R is any one of (1) a iydrogen atom, (2) mower alkyl  group or any one of
the following groups (3)-(12): WO 2005/105778 PCT/JP2005/0(18568  6
c o Group (3) R`` N G Group (4) --C NGroup (5) -C 0P5  Group (6) -R4 _N
N-Z1 Group (7) ---C -N N-21 Group (8) -R4-N--Z2  0 0 Group (9)
--R4-C-Z3 Group (10) -R6-C-Z3 Group (11) -R7-C--Z3  0 11  Group (12)
-R-C-R8  wherein R`. is a lower alkylene group, R' is a hydrogen atom or a
lower alkyl group, R6 is a lower alkenylene group. R' is a  5 lower
alkynylene group, and R8 is a lower alkyl. group; Z1, 22, and Z' are
selected from (a1) (a38), b1) (h3),  and (cl)-(c22) respectively as defined
below: 



7,-. (al) a...OWG-r alkyl group, a2) an aryl-lower alkyl  group, (a3) an
aminoaryl-lower alkyl group, (a4) an aryl- 10 lower alkenyl group, (a5) a
heteroaryl-lower alkyl group, (a6) a heneroaryl-lower alkenyl group, (a7) a
heteroarylaryl- lower alkyl group, (a8) a hydroxy-lower alkyl group, (a9) an
aryloxy-lower alkyl group, (a10) an amino-lower alkyl group,  (all) an
aminocarbonyl-lower alkyl group, (a12) a Lower 15 alkylcarbony_ group,
(a13) a lower alkoxy-lower alkylcarbonyl  group, (a14) an amino-lower
alkylcarbonyl group, (all) an  arylcarbonyl group, (a16) an aryl-lower
alkylcarbonyl group,  (all) an aryl-lower alkeny_lcarbonyl group, (a"_3', an
aryloxy- lower alkyl carbonyl group, (a19) an he eroarylcarbonyl group, 20
(a.20) a he_eroaryl-lower alkylcarbony group, (all) a  heteroaryl-lower
alkenylcarbonyl group, (a22) a  heteroaryloxy-lower alkylcarbony'_ group,
(a23) a WO 2005/705778 PCT/JP2dOO5/OUSS68
heteroarylsulfanyl-lower alicylcar_bonyl group, (a24) a.
heteroarylarylcarbonyl group, (a25) an ary sulfa.ry--lower  alJcylcarbonyl
group, (a26) an any! carbon yl -!owe-,.  alkylcarbonyl group, (a27) an
arylamino-lower al;cylcarbonyl  g,-G'up, (a2S) a lower a.l )cGxyCa.rbOnyl.
g,"=0 up, (aLy a lower alkylsulfonyl group, (a30) a.r arylsulfonyl group,
(a31) a  heteroarylsulfonyl group, (a32) a hydrogen atom, (a33) a  lower
alley'': group having a saturated heterocycle, (a34) a  carbonyl-lower
a._kyl group having a saturated heterocycle, 10 (a35) an aryl-lower alkyl
group a.aving a saturated  heterocycle, (a36) a carbonyl group having a
saturated  heterocycle, (a37) a lower alkylcarbonyl group having a
saturated heterocycle, or (a38) an arylcarbonyl group having  a saturated
heterocycle: 15 the amino moiety included as a part of the groups in the
above (a3), (aiD), (all), and (al4) may be optionally  substitumed with 1 or
2 substituents selected from the group  



consisting of a lower alkyl group, a carbonyl group, and a  lower
alkylcarbonyl group; 20 the aryl moiety included as a part of the groups in
the  above (a2), (a15), (ald), (a17), (al8), (a30), and (a35) may  be
optionally substituted with I to 3 substicuents selected  from the group
consisting of a halogen, a hydroxy group, a  lower alkyl group, a lower
alkoxy group, a halogeno-lower  25 alkoxy group, an aryl group, an axlox
~ ' 2 group, a  methylenedioxy group, a diha'_ogenomethylenedioxy
group, a  carboxyl group, a lower alkoxycarbonyl group, a lower
alkylcarbonyloxy group, a nitre group, a lower alkylamino  group, a lower
alc_,.'lcarbonyi--a,*ni. no group, and an amiiosulfonyl  30 grout; INC)
2005/105778 PCT/JP2005/008568  8 the heteroaryl moiety included as a
part o'- the groups  in the above (aS), (a19)-(a.24), and (a3'_) may be
optionally  substituted with 1 to 3 substituents selected from the group
consisting of a halogen, a hydroxy group, a lower alkyl group, 5 a
hydroxy-lower alkyl group, a halogeno-lower alkyl group, an  aryl group, a
.a_ogenoar_3 group, a lower alkylsulfanyl group,  an aminocarbonyL
group, and a carboxyl group; and the saturated heterocycle moiety
included as at part of  the groups in the above (a33)-MB) may be to
7-membered  10 saturated nitrogen-containing heterocyclic group or said
heterocyclic group fused with 1 to 2 benzene rings,  optionally raving a
lowe alkyl group or a lower  alkylcarbonyl group on the nitrogen atom of
the ring system,  or optionally having 1 or 2 oxo groups on the carbon
atoms of  i5 the ring system; (hi) a hydrogen atom, 02) a lower
alkcs_ycarbonyl  group, (b3) an amino-lower alkylcarbonyl group, (b4) a
lower  



alkenylcarbonyl group, ON a lower alkylcarbonyl group  having a
saturated heterocycle, (h5) a piperidino-lower 20 alkylcarbonyl group
having a saturated heterocycle, (b7) a  carbonyl group having a saturated
heterocycle, on (b8) a  lower alkylsulfonyl group; the amino group included
as a pari of the group in the  above (b3) may be optionally substituted with
1 or 2 lower  25 alkyl groups; and the saturated heterocycle moiety
included as a pant of  the groups in, the above (bS)(b7) may, he 5- to
`7-memberec  saturated nitrogen-containing. heterocyclic group, optionally
having a lower alkyl group on the nitrogen atom of the ring  30 system;
WO 2005/1057788 PCTLIP2005/008568  2 (c1) a hydroxy group, (c2) a
lower alko: y group,  c3) an amino group, (c4) an amino--lower alley:amino
group,  (c5) a piperazino group, (c6) an amino-Lowe= alkylpipera>ino
group, (c7) an aminocarbonyl-lower alkylpiperazino group, 5 (CB) a
1,4-diazepan-l-yl group, (c9) an amino--lower alkyl- 1,4-diazepan-l-yl
group, (c1G) a pi.periaino group, (c1l) an  aminopiperidino group, (c12) an
amino-lower  alkylamiropiperidino group, (c13) an amino-lower
alkylpiperidino group, (c14) a pyrrolidino group, (c!5) an 10 amino group
having a saturated. heterocycle, (o16) a Lower  alizylamino group having
a saturated heterocycle, (c17) a  piperazino group having a saturated
heterocycle, (c1B) a  lower alkyipiperazino group having a saturated
heterocycle,  (c19) a carbonyl-lower alkylpiperazino group having a 1n
saturated Heterocycle, (o2C) a lower a'ikyl-1,4-diazepam-1-V_  group
having a saturated heterocycle, (c21) a piperidino  group having a
saturated heterocycle, or (o22) a lower  alk_ylmorpholin.o group having a
saturated heterocycle; 



the amino group of the above i , I c3 j and the amino moiety  20 included
as a part of the groups in the above (c41r le6F,  (c7), (c9), (ci1), (c12),
(c13), WIS) and (c-_6) may be  optionally substituted with 2 or 2
substituents selected from  the group consisting of a lower alkyl group, a
hydroxy-lower  alkyl group, an aryl group, a heteroaryl group, an
aryl-lower 25 alkyl group, an alkoxyaryl -lower alkyl group, a heteroaryl-
lower alkyl group and a lower alkcxycarbonyl group; the amino moiety
included as a part of the groups in the  above (c11) may be optionally
substituted with an aryl,-lower  olkylcar'bon_yl group; 30 the piperazino
group of the above (c5) and 1,4-di.azepa_n- WO 2005/105778 PC
F/3P2005/008568  10 1--yl. group of the above (c8) may be substituted
with any one  of the subs-tituents selected from the group consisting c: a
lower alkyl grout, a hydroxy-lower alkyl grout, a lower  alkoxy-lower alkyl
group, an aryl group, a lower al,kylaryl 5 group, a hydroxyaryl group, a
cyanoaryl group, a halogenoaryl  group, an aryl owes alkyl group, a .rower
alkoxyaa-y-lower  alkyl group, a halogenoaryloxy-.lower alkyl group,
heteroaryl group, a lower alky1heteroaryl group, a halogeno- lower
alkylhete_oaryl group, a cyanoheteroaryl group, a 1D heteroaryl-lower
alkyl group, a lower alkoxycarbonyl group  and a lower alkylcarbonvl
group on 4-position of the ring  system; further. the saturated heterocycle
moiety included as a part of  the groups in the above (c15)-(c22) may be
5- to 7-membered  15 saturated nitrogen-con:tainin.g heterocyclic group
or said. heterocyclic group fused with 1 to 2 benzene rings,  optionally
having any one of the substituents selected from  



the group consisting of a lower alkyl group, an aryl group, a  cyanoary-
group, a lower a.lkylcarbonyl group, a halogeno 2C lower alkylaryl group
and an aryl-lower a1 yl group on the  nitrogen atom. of the ring Sys-em;
and furthermore the i oerazino group of the above (c5), the piper_d-no
group of the above (c10) and the saturated heterocycle moiety  included
as a part of the groups in the above (c"_5) (o22) may 25 be substituted
with any one of the substituents selected from.  the group ,consisting of a
hydroxy group, an oxo group, a  lower al yl group, a hydroxy-lower alkyl
group, an aryl group-,.  an aryl-lower alkyl group, an aminocarbonyl group
and a lower  lky].amino group on the carbon atom of the ring system. JD '
he 4-am-no-5-cyanopyrimidine derivative according WO 2005/105778
PCT/JP2005/008568  11 to the above - or a pharmaceutically acceptable
salt thereof  wherein R2 a methylene group, R is a hydrogen atom or a
lower alkvi group. 3. The 4-amino-5-cyanop rimidine derivative according
5 to the above 1 or a pharmaceutically acceptable salt thereof  wherein
R'1 is a lower alkylcarbonyl group, R- is a methylene  group, and R' is the
group (3) or the group (6). 4. The 4-amino- 5-cyanopyrimidine derivative
according  to the above 3 or a pharmaceutically acceptable salt thereof
10 wherein R4 is a lower alkylene group, and Z' is any one of the
substituen7s selected from the group consisting of (a2),  (a14), (al5),
(a28), (a32), and (a37). 5. The 4-amino- 5-cyanopyrimidine derivative
according  to the above 1 or a pharmaceutically acceptable salt thereof
15 wherein R' is a lower alkylcarbonyl group, R' is a methylene group, and
R' is the group (4), the group (5) or the group  (7) wherein Z' is a lower a
.l.koxycarbonyl group or a hydrogen  atom. 



6. The 4 -amino- 5 -cyanopyrimi dine derivative according  20 to the above
1 or a pharmaceutically acceptable salt thereof  wherein R1 is a lower
alkylcarbonyl group, R2 is a meth' leene  group, and R' is she group (8).
The 4 -amino- 5 -cyanopyrimi dine derivative according  to the above 1 or
a pharmaceutically acceptable salt thereof  25 wherein R' is a hydrogen
atom or a lower aikylcarbonyl group, R' is a methylene group, and R" is
she group (9), the group  (10), or the group (11.). B. The
4-amino-5-cyanopyrimidine derivative according  to the above 1 or a
pharmaceutically acceptable salt thereof  3o wherein R' is a hydrogen
atom or a lower alkylcarbonyl group, WO 2005/205778
PCT/JP2005/008568  12 _"- is a methylene group, and R' in the group (9),
the group  (10), or the group (11.), wherein 23 is (c1), (c2), (c4) (c5)  (c6),
(c7), (oS), (oil), (c11), (c.L5), (0161, olS ), cii),  or (c22) . 5 9. The
4--amino-5--cyanopyrimi dine derivative according  no the above 1 or a
pharmaceutically acceptable salt thereof  wherein R- an acetyl croup, R2
is a methylene aroap, and R  is the group (9) wherein 33 is (c4) , (c5).,
(c6) , (c'_0) (ell) ,  (016), (cl8), (c21), or (c22). 10 10. The
4-am-no-5-cyanopyrini dine derivative according  to the above 1-9 or a
pharmaceutically acceptable salt  thereof, wherein the compound is
selected from the group  consisting of the following 11-19): 1)
N-{4-[6-ammino-5-cya.no-2-(pyridin-2-ylmethylsu_ianyl:- _5
pyrimidin-4-yljphenyllacetamide, 2)
h-{4-[6-amino-5-cyano-2-(6-methylpyr_di?i-2-ylmethyl- sulfanyl)
pyrimidin-4-yl) phenyl } acetaraide, 3)
DI-{4-[6-amino-5-cyano-2-(6-{4-[2-(4-methylpiperarin- _-yl)
acetyljniperazin-l-y'methyl}pyric n-2-ylmethylsulfanyl)- 



20 pyrimidin_-4-yljphen-yl}acetamide, 4)
14'-[4-(6-am.ino-5-cyano-2-{6-[3-(4-methylpipe-~-arin-l-
yl)-3-oxopropyl)pyridin-2-ylmethylsulfanyl)pyrimidin-4-
yl)phenyljacevamide, 5) 3-{6-[4-(4-acety_aminophenyl}-6-amino-5-cyano-
25 pyrimidin-2-ylsulfanylmethyl]pyridin-2-yl}-N-(2-dimethyl-
aminoethyl)propionamide, 6) 3-{6-[4-(4-acetylaminophenyl) 6amino 5
cyano  pyrimidin-2-ylsulfanyl methyl ]pyridin:-2-y1) -N- (2-dime thyl-
ami'noethyl)-N-methyipropionamide, 30 7)
3-?6-[4--(4-acety_aminophenyl)-6-amino-5-cyano WO 2005/109778
PC:T/JP20(5/008sGs LJ pyz:im:sdin 2 yisu
fanylme'thyl]pyrl.din-2-yl}--N-!2-ci.met.hy- azninopropy:,) --Ie -meth
'lpxopionami de, 8) 3--{6-[4-(4-acetvlaminophenyl)-6-ami-no--5-cyano-
pyrimidin-2-ylsulfanv-methyl]pyridin-2-vl}-N-(2-met_hvl- 5 piperi.diz~
1---y.lethyl)propi.onamide, 9) 3-{6-[4-(4-acetylaminochenyl)
6-amino-5--cyano- pyrisnidin-2-ylsulfanylmethyl]pyridin-2-y1}-N-(2-diethyl-
aminoethyl)propionamide, 10) 3-{ 6- [ 4- (4--acetyla2ti_nopheny',,-)
-6-a*e_no-5-cyar,o- i0 pprimidin 2
ylsulfanylmethyl]pyridin-2-y:.}-N-methyl-N-(1-
methvlpiperidin-4-yl)propionamid.e, 1) N (4 {6 amino 2 [6 (3 [1,
4']bipiperidinyl-1'-yl 3
oxopropyl)pyridin.-2-ylmethylsnlianylj-5-cyanopyrimir n-4-yl
phenyl)acetamide, 20 12) N-[4-(6-amino-5-cyano-2-{6-[3-oxo 3
(2-piperidin-l- ylmet-ylmorphclin 4 yl propyl]pyridir. 2 yimeuhylsu:fanyl:-
pyrimidin-4-ypheny_]acetamide, i3)
N-<16-amino-5-cyano-2-(6-{3-[2_(4-ethylpiperazin-
1-ylmethvl)morpholin-4-y 3-chopropyl)pyridin 2 vlznethvl. 20
su._fa^_y^_jpvr midin 4-vlTpheny1)acetamide, 



14) T {4 [6 a,.ir_c 5 c _nc 2 (6-,3-r4 -di ) _ i t et_h _yamino- ethyi)piperazin
1 yl]-3-oxopropyl}pyridin-2-ylmethyl sul anyl) pyrim. din-4 -yl ] phenyl }
acenam.ide, 15) N-{4-[6-amino-5-cyano- 6-{3-r4-(2-d_isopropyl- 25
aminoethyl)pipe-az_n-l-yl]-3-oxopropyl)pyridir_-2-ylmethyl- sulfanyl) pyr n'
dir_-4 p=] phenyl) acetanide, 16) 1:7-{4
6-amino-3-cyano-2-(6-{3-oxo-3-[4-i2- pyrrolidin-l-y_ethyl)p_peraoin l
y_]pronyl pyridin-2-y  rmethylsulfanyl pyr ini din-4.-y1] phenyl } acetani de,
30 N- ' 4 - --, [. 6~m.ino--o-cyano-r-r6-{'s-[4-(2-zio<m'hclin-4 WO
2005/7.05778 PCT/JP2005/008568  yle'thyl)piperazin i
yl]-3-oxopropyl]pyri.di_n 2 ylsneth.yl  sul-anvi)pprimidiz:.
yl]phenyl.}aceta.m.ide, 18) N-{4-{6-amino-5-cvano-2-;
h-{3-[4-(2-diet-h.vlauni-no- ethyl)piperazir--1-yl]--3-oxopropyl}pyridin 2
ylmethy?  suitanyl)pyrim.i_din 4 -_phenyliacetam.ide, and 19)
N-[4-(6-ar_ino-5-cvano-2-{6-[3--( 4-methhl4]-
diazepan-1-yl)-3-oxopropyl]pyridir.. 2-ylmethylsulfany_
pyrimidin-4-yl)ph.enyl]acetamide. 11. hs adenosine Ala receptor agonist
com~orising any  !0 one of the 4-asaino-5-cyanopvrimidinee derivatives as
set forth  'n the above 1-10 or a pharmaceutically acceptable salt  thereof
as an active ingredient. 12. A inuraocular pressure reducing agent
comprising  any one of _he 4-amino-5-cyanopyrimi dine derivatives as set
15 forth in the above 1-10 or a pharmaceutically acceptable salt  thereof
as an active ingredient. 13. A medicine for the trees men: of ocular
hypertension  or glaucoma comprising any one the 4-amino-5-
cyanopyrimidine derivatives as set forth in th.e above 1-10 or 20 a
pharmaceutically acceptable salt thereof as an active  



snared-rent. The 4-amino-5-cyanopyrimid-ine derivative of the present
invention has the foil owing structural property. what i.s, ..t  has a
pyrimidine structure, and a phenyl ring having E. 25 specific substituent is
substituted on the 6-position. o- the  pyrimidin.e ring, and a pyridine ring is
substituted on the 2- posi-lion of the pyrimidrne ring via a sulfanylalkylene
chain,  or further the pyridine ring has a specific substi-_uent.  Based on
this structural property, the compounds of the 30 inven't:ion have an effect
to .activate the adenosine Ala WO 2005/105778 PCT/3i 2o05/OUf3i(iS
receptor, that is, a remarkable pharmaco_og__cal rrope ty o =  he
adenosine Ala receptor agonistic action. I3'_therto, the  compounds.
having such original structural property were  unknown., and i-. was
unpredicted that the compounds may exert  any pharmacolog_ca- .e_-
from the prior art. Compounds the invention The term "lower alkyl. group"
as employed herein means a  straight or branched chain alkyl group,
con:aining to 6  carbons, 1. e., C,_E straight or branched chain alkyl
group. 10 The terms ower alkoxy group" and "lower alky._ene  grou.p"
also mean a straight or branched d chain a1'k ox ~, grout.,  and alicylene
group respectively, containing I to 6 carbons.  The terms "lower alkenyl
group", "lower alkenylene group", and "lower alkynylene group" mean a
straight or  15 branched chain alkenyl group, alkenylene group, and
alkynvlene group respectively, containing 2 to 6 carbons,  i.e., C2_5
straight or branched chain alkeny'', alkenylene, and  alkynylene groups
respectively. The term "aryl group" means a monovalent group  20
comprising mono-cyclic or multi-cyclic aromatic hydrocarbon,  including for
examp_-e, phenyl group and naphthyl group. 



The term "heteroaryl group" means a monovalent group  comprising a 5 to
:-membered aromatic heteromonocyclic group  having one or more,
especially 1 to 3 of same or different <5 heteroatoms selected from the
group consisting of nitrogen,  oxygen, and sulfur, or an aromatic
heterocyclic group  composed of said. heter.omonocycl-c croup fused with
an aryl  group, such as furyl, thienvl, thiazoiyl, imidazo_v1,  pyrazolyl,
benzofuryl, i..ndolyl, benzothiazolyl, py, 30 py.-azr.nvl `noun and '_~__ like
. WO 20051105778 PCTl.1P20051008568 16 The term "saturated
heterocycle" means a 5 to 7-membered  saturated heterocycle, having
one or more, especially 1-3 of  same 0T different heteroatoms selected
from the crow,)  consisting nitrogen, oxygen, and sulfur. The saturated 5
heterocycle is contained as a monovalent saturated  heterocycle group in
any subst_tuent, for example,  pyrrolidinyl, pyrrolidino, piperidyl,
piperidinc, piperazinyl,  piperazino, 1,4-diazepan-l--yl, tetrahydrofuryl, 1,3-
dioxolanyl, tet.rahy.rothienyl, morpholinyl, morphclino, 1C
tetrahydroimidazolyl group and the like are exemplified. For  example, in
the case of a lower alkyl group having a  saturated heterocycle, the lower
alkyl group means a lower  alkyl group substituted with the saturated
heterocycle group  mentioned above. in the lower alkyl group substituted
with 15 the saturated heterocycle, the binding not limited, that  is, it may
be bound to a lower alkyl group on the nitrogen  atom which is a hetero
atom included in the heterocycle or on  the carbon atom thereof. In
addition, the above-mentioned 5- to 7-membered saturated heterocyclic
group may be fused with 20 additional _ or 2 benzene rings. Such fused
ring groups  include for example, dihydro-n.dolyl, dihydrelsolndolyl,
tetrahydroquinolyl., tetrahydrog'ainoilno, benzomcr'phos_nyl,  



henzomorpholino group, and the like. Hereinafter, each group included in
the compounds of the  25 invention shown as the above-mentioned
general formula (1) is  individually illustrated. The definitions of each group
mentioned below are adapted to not only the compounds shown  as the
formula (1), but also the other compounds herein. The examples of the
lower alkylcarbonyl group shown as  s.. 'i `.gin _::de acetyl, propanoyl,
butanoyl, hrt.,'lcarbonu , WO 2005/105778 PCTIJP200S/o0856N  17
pentylcarbonyl, =u.exylcarbonyl, isopropylcanccnyl groups and  the like,
preferably acetyl and propanoyl groans. The examples of the lower
al.kenylcarnonyl group shown as  Ri include acryloyl., methacryloyl.,
crotonoyl, isocrotonoyl  S groans and the like, preferably acryloyl group.
The examples of the lower alkoxyca: bonyl group show.-, as  R'' include
methoxycarbonyl, ethexycarbonyl, t-butonycarbonyl,  n--sutoxycarbonyl
groups and the _ike, preferably  methoxycarbonyl group. 1C The
examples of the lower alkylene group shown as R  include methylene,
ethylene, trimethylene, tetramethylene,  pentamethylene and
hexamethylene as well as structural  isomers thereof such as
_-methylethylene. Among them,  methylene group is preferred. 15 The
examples of the lower alkyl group shown as  include methyl, ethyl,
propy.'!, butyl, pentyl and hexyi groups  as well as structural -isomers
`hereof such as isopropyl.  'among them, methyl group is preferred. The
examples of the lower alkyrlene group shown as P`.  25 include
methylene, ethylene, t_imethylene, uetrame- _hy!'en, heptaaethylene and
hexamethyiene as well as structural  isomers thereof such as
_-menhylethy_ene. The lower alkylene  



group shown as P.9 is preferably methylene group or ethylene  z group
when R3 is group (3) ; the lower alkylene group shown as  25 R4 is
preferably methylene group when P3 group is group (6) or  group (B) ; the
lower alkylene group shown as i,4 IS preferably  ethylene group or
tetramethylene group when R, group is group The examples of the lower
alkyl group shown as R'  30 include methyl, ethyl, propyl, butyl, pentyl and
hexyl groups WO 2005/105778 PCT/1P2005/008568 ,8 as well as
structural isomers thereof such as isopropyl croup.  'Lmo n. C" themll,
methyl group is preferred. The examples of the lower alkenylene croup
shows as R`  in::lude a straight chain lower a-1kenylene group such as
ethenylene, propenylene, bu'L'enylene, pentenylene, hexenylene,  and
butane dienyl.en.e, and structural isomers thereof such as
2-methylpropenylene. group. Among them, ethenylene group  preferred.
The examples of the lower al.kynylene group shown as R'  10 include a
straight chain lower alkynylene group such as  ethynylene, propynylene,
butynylene, pen'oy yl.ene, hex_ynylene  and butanedivnylene, and
structural isomers thereof such as  3-methylbutynylene group. Among
them, butynylene group is  preferred. 13 The examples of the lower alkyl
group shown as R'  include methyl, ethyl, propyl, butyl, perityl and hexyl as
well as structural isomers thereof such as isopropyl. Among  them, ethyl
group is preferred. The examples of the lower alkyl group (al) shown as
Za  1G include a straight chain lower alkyl, group such as methyl,  ethyl,
propyl, butyl, pen-_v and hexyl as well as structural  isomers thereof such
as isopropyl. Among them, C,_ alkyl  group is preferred. 



The aryl-lower alkyl group (a2) shown as Z' means a  25 lower ally group
substituted with an aryl group. The  examples include benzy_, nhenethy-_,
phenylpropyl,  naphthylmethyl groups and she like. Amon them, hensyl
a_-out  or phenethyl group is preferred. The aminoar.yl-lower alkyl group
(a3) shown as Z- means  33 an aryl-lower alkyl. group having an amino
group On its aryl WO 2005/1(15778 PCT/,1P2005/0110568  1s moiety.
For example, aminoben.zyl, aminonhenethyl, amino- phenylpropy
am.inonaphthylmethyl groups and the like are  e p Among ~~em li'_.ed.
them, amrnob:r_zV_ grout; or amp-nop._en..-h_,,LL group is preferred. 5
The a,y_-lower all_enyl group (a C) shown as means a  lower a.lkenyl
group substituted with an aryl group. For  example, phenylethenyl,
phenylpropenyl, phenylbutenvl groups  and the __ke are exemplif ied.
Among them, phenylpropenyl  group is preferred. 10 The neteroa.ryl-lower
alkyl group (a5 shown as Z' means  a lower alkyl group substituted with a
heteroaryl group. For  example, furylmethyl, pyrazolylethyl,
1Snidazolylpropyl,  pyr_dylmethyl groups and the like are exemplified.
Among  them, fury methyl group or pyridylmethyl croup is preferred, 15
The heteroaryl-lower alkenyl group (a6) shown as ZI  means a lower
alkenyl. group substituted with a heteroaryl  group. For example,
pyridylethenyl, pyridylpropenyl,  furylpropenyl groups and the like are
exemplified. Among  them, pyridylpropenyl group or furylpropenyl group -s
20 preferred. The heteroarylary!-lower alkyl group (a7) shown as  means
an aryl-lower aL_yl group having a heteroaryl group on  its aryl group. For
example, furylnhenylmethyl,  thienylphenylethyl, pyridylphenylpropyl,
triazolylphenyi- 



25 methy' imidazolylphenylmethyl groups and the like are  exempl_=ied.
Among :hem, triazolyl?henylmethyl group or  rmidazolylpne ''methyl group
is preferred. The examples of the hydroxy-lower alkyl group (aS) shown
as 2' include hydrexymethyl, l--hydroxyethyl, 2-hydroxyethyl,  30
hydroxypropyl, 2--hydroxypropvl, 3-hydroxypropy_, 4 WO 2005/105778
PCTUP20051008568  2 C hydroxybutyl groups and the like, preferably
3-hydroxypropyl  group and 4--hydroxybutyl group. The examples of the
arylcxy-lower alkyl group (a9) shown  as include phenoxymetnyl,
1-pheno.'.yethyl, 2-phen oxyathyl,  5 ]-ph.enoxypropyl, 2-phenoxypropyl,
3-phenorypropy= groups and  the Like, preferably 3--phenoxypropyl
croup. The examples of the amino-lower alkyl group (a10) shown  as
include aminomethyl, 1-am_noe7hyl, 2-aininoethyl, 1- a inoJropv-,
2-aminopropyl, 3-aminopropyl groups and the like,  10 preferably
aminoethyl and 3-aminopropyl groups. The examples of the
aminocarbonyl-lower alkyl group  (all) shown as Z'` include
am_nocarbonylme-_hyl, 1- aminocarbonylethyl, 2-aminocarbonylethyl,
1-aminocarbonyl- propyl, 2-amino carbonylpropyl, 3-aminocarbonylpropyl
groups  15 and the like, preferably am_nocarbonylmeuhyl group. The
lower alkylcarbonyl group (al2) shown as 21 includes  acetyl, propanoyl,
propylcarbonyl, butylcarbonyl,  pentylcarbonyl, hexyicarbonyl,
isopropylcarbonyl groups and  the like, preferably acetyl and propanoyl
group. 20 The examples of the lower alkoxy-lower alkyloarbonyl  group
(al3) shown as Z- include methoxyiric-thylcarbonyl,
methoxyethylcarbonyl, ethoxyethylcarbonyl groups and the like,
preferably methoxymethylcarbonyl group. The examples of the
amino-lower alkylcarnonyl group  25 ((al4) and (b3)) shotin, as ZO and Z2
include amino- 



menhylcarbor_yl, amino--ethylcarbony"l, aminopropylcarbonyl,
aminobutylcarbonyl. groups and the Like, preferably  aminanethylcar'bonyl
group and a_minoethylcarbonyl group. The examples of the arylcarbonyl
group (alS) shown as ,  include benzcyl, naphthylcarbonyl groups and tie
like, WO 2001/10778 PCT/.TP200hIO0$56s  preferably benzoyl group.
The examples of the ary]_-lower alicylcarbony_ group ja:l6)  shown as 2'
include benzylca.rbonyl, naphthy?methyl,r.arbony=,  phen.et:hylcarbonyl.,
phenvlpropylcarbonyl, phenylbutyl.carbor_yi 1 groups and the like,
preferably henzylcarboLyl group and  pheneth.vlcarbony- group. The
examples .of the ary_-lower alkenylcarbonyl group  (a17) shown as Z'
include phenyletheny1carbony]., phenyl  propenyicarnonyl,
phenylhutenylcarbonyl groups and the like,  10 preferably
phenylethenylcarbonyl group. The examples of the a.ryloxy-lower
alkylca_rbony_ group  (al8) shown as 2' include phenoxymethylcarbonyl,
phenoxy- ethvlcarbonyl, phenoxypropylcarbonyl, py~enoxybutyl.carbonyl
groups and the like, preferably phenoxvme'thylcarbonyl group  15 and
phenoxyet_hylcarbonyl group. The exa._tiIes of the h_eteroarylcarbonyl
group (al? shown  as L,: include _fury'-carbony.' thieny'_carbonyl,
imidazol?1_ carbonyl, thiazolylcarocnyl, pyridylcarbonyl, quin_olyl-
carbonyl groups and the like, preferably Pvrady-carbonyl  20 croup,
furyicarbcnyl group and t_ienylcarbonyl group. The examples of the
heteroaryl-lower alkylcarbonyl group  -20) shown as Z' nclude
fury--methylcarbonyl,  furylethy_carbonyl, th"_er_ylmethylcarbonyl,
pyridy_methy- carbonyl, pyridylethylcarbonyl, pyrldy_propylcarbonyl
groups  25 and the like pre ferab.y thieny_met>ZS'_carbonyi group and
pyr-idylmethylcarbor_yl group. 



The examples of the heteroaryl-lower alker,ylcarbonyl  croup (all) shown
as Z' include pyridylacryloyl, imidazolyl-.  acry_cyl groups and the like,
preferably pyridylacryloyl  30 group. WO 2005/105778
PCT/JP2005/008568  The examples of the heteroaryloxy-lower
alkylcarbonyl. group (a22) shown as Z- include ny :idl/lox le ".'7yl Carbon
''' r  quinclyloxyethylcarbonyl, tetrahydroquinclinonyloaiynethyl  carbonyl,
tetrahvd. oqu no].inoriyl..Vpropy=:.carbo.'y' groups and 5 the like,
preferably tetrahycroq inoliaonyloxymethl'lcar or_v_  group and
tet-ahvdroq'in.o~ nony_.oxypropylcarbon.'_v- grou;. Tne examples of the
heteroarylsuifanyl-lower  alkylcarbonyl group (a23) shown as include
furul.sulfanyl- me'thylcarbonyl, pyridylsulfanylethylcarbonylr quinolvl 10
sulfanyl_propylcarbony- groups and the like, preferably
pyr.idylsu"~fanvimethylcarbon v_. The examples of the
heteroarVlar-Vlcarbonyl group (a24)  shown as Z1 include
pyrrolylphenylcarhonyl, pv_razclyl- phenvlcaroonyl,
--Lidazolylphenvlca"rbonyl, azolylpheny1 15 carbonyl,
th~enylphenyicarbonyl, fury_.phenvlcarbonyl,  pyridylphenylcarbonyl
groups and the like, preferably  pyrrolylphenvlcarbonyl,
pyrazolylphenylcarbcnyl and r-Ldazolylphher_yicarbon.yr, try'
azo"_ylphenylcarbonyl groups. The examples of the arylsslfanyl-lower
alkylcarbonyl.  20 group (a25) shown as Z1 include
phenylsulfanylmethylcarbonyl,  phenylsulfany'_ethvlcarbonyl,
phenylsulfanylpropy=lcarbony_  groupps. and the like, preferably
phenylsulranylme thvlcancony"1  group. The examples of
arylcarbonyl-lower alkylcarbonyl group  25 (a26) shown as include
benzoylme_hylcarbonyl,  henzoylethylcarbon.yl, benzoylpropylcarbonyl
groups and the  l ke, prefer-ably benzcy:.ethylca.rbcnyl group. The
examples of the arylamino-lower alkylcarbonyl group  



(a27) shown as L in,-_ude phenv'_=wm,nomeh_T. arbony r  3C, r'e'nd Fm
n oe, uyl.. carbon i D- envlamin. =' opy Carbonyl -'"Ours WO 2065/15778
PCT/1P2005/068568  and the like, preferably
phenylaminomethy_carhonyl group. The examples of the lower
alkoxycarbonyl g'-our ((a28)  and (b2)) shown. L1 a.T1 include TP.e'_ cS;
VCarbon_'_-,  ethcxycarbonvl, propoxycarbonyl, butoxycarboniyl, 5
pen`__lcx_1- calbony-. h`x o ycarbon . e y yl, isopropoxycarbonyl groups
andt_~e  like. Among them, methoxycarbonyl group and t-but
oxvcarbony]- gin-up are preferred. The examples of the lower alkylsulfonyl
group ((a29) and  (b8)) shown as Z1 and Z include methylsulfonyl,
ethylsulfonyl,  10 propylsulfonyl, butylsulfonyl groups and the like. Among
them, the preferred lower alkylsulfonyl group i.a29) shown as  Z' is
methylsulfonyl or ethylsul-fonyl group; and h, e,  preferred lower
alkylsuifonyl group (b8) shown as z` is  ethylsulfony1 or propylsulfonyl
group. i5 The examples of the arylsulfonyl group (a30) shown as Zh
include phenylsulfonyl, toluenesulfonyl, naphthalenesulfony_  group and
the like, preferably phenylsulfonyl group. The examples of the
heteroarylsulfonyl group (a3l) shown  as include furylsulfonyl,
thieni%lsu-_fonyl, pyridylsulfonv  20Tldazo!ylsuleony,.._ groups and the
like, preferably  m?G.azolylsulfony_ group. The lower alkyl group having a
saturated. heterocycle (a33) shown as Zi means a lower ailcyl group
substituted with  a saturated heterocyclic group. For e"ample, pyrrolidino-
25 ethyl, piperidinoethy"l, piperidylethyl, merpholinoethy-,
morpholinylmethyl groups and the like are exemplified,  preferably
piperidinoethyl group and mcrpholinoethyl grout,.  The carbonyl-lower
alkyl group having a saturated 



heterocycle (a34) shown as Z1 means a carbonyl-lower al..xyl  30 grout
substituted with a saturated heterocyclic _.roup. Tho WO 2005/105778
PCT1iP2005/00850'  7v example, pyrrelidir.~ocarbonylethy~,
piperidino--arbonylethyl,  pipe:':] dv_carbc^_v ;.e-^.v..., mo pt
o1::.nocarnon e nLLB;' nG: pho_ir.yl- carhonylmetbvl groups an.d. the Like
are: exemplified,  preferably piperidinocarbonvL-nethyl group. 5 The
aryl-lower alkyl group having a saturated  heterocycle (a35) shown as Z'
means ar aryl--lower alkyl group  having a saturated.heu-erooyclic group
on the aryl ring. For examp'_e, pvrrclidinophar_yle'L'hyl,
piper.i-dinopher..ylmet_iyl,  pi.peridylphenylethyl, morpho
L_nop:nenylethyl, morpholinyl- 10 phen ylmeuhyl,
pi.peza.zinophenylmethy'._ groups and the like are  exemplified,
preferably piperazinopher-ylmethyl Group.. The examples of the carbonyl
group, having a saturated  heterocycle ((a36) and h7)) shown as Z' and Z_
1  pyrrolidinocarbonvl, piperidinocarhonyl, pipe ridylca-bonyl, 15
morpholinocarbonyl, mornholinvlcarbonyl, piperazinocarbonyl,
piperazinyicarbony`_, _hiazolylcarbonyl, pyrrolylcarbonyl.  groups and the
like, preferably p-perazinocarbony1,  thiazol\rloarhonvl and
pyrrolylcarbonvl groups. The examples of the lower alkylcarbonyl group
having a  20 saturated heterocycle ((a37) and (b5); shown as 5' and
include pyrrolidinoethylcarbonyl, piperidinomethylcarbonyl,
piperidi_noethylcarbonyl, piperidylmethy_carbonyl, mor-phol_ne-
e'thvlcarbonyl., moroholnylmethylcarbonyl, piperazi.nome r..yl- carbonyl,
piperazir!ylprnpylcarbonyl, thiazolvlmethylcarbonyl 25 groups and the like,
preferably piperazinomethylcarbcnyl,  piperidinomethylcarbonyl and
piperidinoethylcarbonyl croups.  The --amp- the cry-c=bcny'' group having
a saturated heterocycle (a38) shown as z include
pyrrolidinophenylcarbonyl, piperid.inophenylcarbor_yl,  



30 pi.peri oylohenylcarbonyl , morpho 1inoohenylcarbonyl, WO
2005/105778 PCTIJP20QS/oo&c68  25 morphclinvlphenylcarhony1,
th_omorpholi.nophenvlcarbony.,  raz .nonhenyloarbon.y! groups and the
lik`e`, nreferaxbl_y  pyrrolidinophenvlcarbonyl, morpho1inylphenvlcarbonyl
and  thiomorpho=inonhenylcarbonvl groups. The examples of the optional
subsccituent in.cluded in  each gro'ap as a part of the group shown as
above are  mentioned as follows: The examples of the lower alkyl group
include methyl,  ethyl, propyl, butyl, phntyl, hexy^, isopropyl, isobutyl  10
groups and the like. mono them, methyl, ethyl and isopropyl  groups are
preferred. The examples of the lower alkylcaroonyl group include  acetyl,
propanoyl, butanoyl, butylcarbcnyl, pentylcarbonyl  groups and the like,
preferably acetyl group. I5 The examples of the halogen include fluorine,
chlorine,  bromine, and iodine atoms, preferably fluorine and chlorine
atoms. The examples of the lower alkoxy group include methoxy,  ethoxy,
propoxy, butoxy, penryloxy, hexyloxy, isopropoxy and  20 the 'like.
.Among them, C1-c alkoxyi group is pr'ef err ed. The examples of the
halogeno-lower alkoxy group include  chloromethoxy, d-chloromethoxy,
trichloromet'hoxy, trifluoro- methcxv, 2,2,2-trlfluoroethoxy groups and the
like,  preferably trifluoromethoxy group. 25 The examples of the aryl group
include phenyl, naphtihyl  groups and the like, preferably phenyl group.
The examples of the aryloxy group include ohenoxy,  naoh-.h.oxy groups
and the like, preferably phenoxy group. The examples cf the
dihalogenomethylenedioxy croup  30 include difluoromethyl.enediory, di
chloromethylened_oxy groups 



WO 2005/105778 PCT/M005/008568  26 and the like, preferably
d.ifluoromethylenedioxy group. The examples of the lower alkoxvcarbonyl
group :_nc.l.ude  ~ ---' met-ho_;yca.rbeni>-, ethoxycarbon.r>=., +-
~-:~~-oxycarbor_'= groups and  the like, preferably me'-hoxycarhonyl
group. The examples of the .lower alksylcarbonyloxy group include
acetoxy, propylcarbonyloxy groups and the like, preferably  acetoxy group.
The examples of the lower alkylamino group include monc- or di (lower
alkyl) amino group such as methyla'aino,  10 dimethylam-n.o, diethyl
am-~no, dj-'sopropylamino groups and the  like, preferably dimeuhvlaxrinc
group. The examples of the lower alkylcarbonylami nc group  include
seetylam.'Lno, propionylam ino groups and the like,  preferably
ace_y_aminc group. 15 The examples of the hyd.roxy-lower alkyl group
include  lower alkyl group having one hydroxyl group such as
hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, 1--hydroxv- prcpyl,
2-hydroxypropyl, 3-hydroxypropyl, 2-hydroxy-2- methylethyl groups and
the like, preferably hydroxymethyl or  20 2-hydroxyethyl group. The
examples of tie halogeno-lower alkyl group include  lower alkyl croup
having 1 to S halogen atoms such as  chleroethyl, dichloromethyl,
trifluoromethyl, pentafl.uoro- ethyl groups and the like, preferably
trifluorome'thyl group. 25 The examples of the halogenoaryl group ,include
chlorophenyl, dichlorophenyl, :luoropher_y-, d-fluo--ophenyl,
pentafluorophenyl, bromophenyl, iodophenyl, chloronaphthy]_  groups and
the like, preferably chlorophenyl group. The examples of the lower aik_'
=.fanyl group.. include  30 methylsulf _y,"., e ny! sue -anVl, 'Dropvlsulfan,r'
gro p .us any. ` he 



WO 2005/105778 PCTLJf20051008568  ike, preferably methVisulfanul
Group. The examples of the amino group substituted with 1 or  lower alkyl
groups, which is included as a part of the  aminoaryl-lower alkyl group (a3)
, the amino-lower alkyl. grout  ial0), the am_nocar-bony)-lower alky.: group
(all) or the  ur:ino ~_ower a- kylcar-bonvl group (a`14) , include dimethiyl-
aminoohenylethyl, dime thylaminoethy-I, diethylaariioethy-r
d-isopropy1=.min.oethv_, dimethc.lanin.oca.rbnr_y.Lmethv L, diethyl-
azrdnometh.ylcarbonyl, dietiylaminoethyicarbonyl group and the 10 like. In
addition, the examples of said amino croup  substituted with one carbonyl,
group include N- formylam.inomet_hy.lcarbonyl group, and the examples
of said  amino group substituted with one lower alkyicarbonyl groups
include acetylaminomethyl.carbonyl group. 1 The examples of the aryl
group substituted with halogen:  s`ouk's) where the aryl group is included
as a par of the  aryl-lower alkyl group (a2), the arylcarbonyl group (a"lSj,
the aryl-lower alkylcarbonyl group a16), the aryl-lower  alkenylca.rbonyl
group (all), the aryIoxy-lower alkyl 20 group (a18j, the arylsulfonyl group
(a30) and the aryl-lower  alkyl group having a saturated heterocycle (a35),
include  chlorephenylcarbonyl, diehloro(aminosu`!fonyi)phenyicarbonyl,
chioronhenylmethylcarbony1. and fluoro(4-methylpiperaai o)- henylmethy_
groups. The examples of the aryl p group  substituted with hydroxy
group(s) include hvdroxvrhenylmethyl  group. The examples of the aryl
group substituted with lower  alkyl group (s j include
met=h.ylpheny__carbony_, methyiphenyl-- methylcarbonyl,
niethylphenoarymethylcarbonyl and met__v-- phenylsu'fonyl group;,. T`,e
examples of the ar,;]- group 0 substituted. with lower alkox,"' _ =oup (.s.
include 



WO 2005/105778 PCP/3Y2005/008568  28 metho_.ypherylmethyl,
trime.thoxlphenylmethyl., buto.xynnenyl  methVlr et nc2'.yphenylmethylr
ethOx>`>Nhe'.^ylcarbonyl, metboxy_  phenylmethylcarbonyl,
methoxlphencxvmethylcarbonyl and  methoxyphenylsulfonyl groups. The
examples of the aryl group 5 substituted with halogeno-lower alkoxy
group(s) include  trifluorom.e`_ ow~,yphenylmethylcarbonyl group. The
examples of  the aryl group substituted another aryl group(s) include
biphenyl group. The examples of the aryl group substituted  with aryloxy
group (S) include phenoxyphenylmet_h.yl and U p!enoxyphenylcari.onyl
group. The examples of the arv_ group  substituted with methylenedioxy
group(s) include methylen.e- dioxvphenylmethvl and
methylenedioxyphenylcarbonyl groups.  The examG_es Gr the aryl group
substituted with  d._halogenomethylenedioxy group(s) include
difluoromnethylene- dioxyphenylmethyl group. The examples of the aryl
group  substituted with carboxyl group s) hydroxy
ca_bcnylphenvlme'L'hv1. group. The examples of the aryl grout:
substituted with lower alkoxycarbonyl group (s) nclude
methoxycarbonylphenylmethyl and methorycarbonylphenylcarbcnvl 20
groups. The examples of the aryl group substituted with  lower
alkvlcarbonylox_y group(s) include methl- carbonyloxyphenyimethyl and
methylcarbonyioxyphenylcarbony_  groups. The examples of the aryl
group substituted with tro group (s) include nitrophenylcarponV_ group.
The  25 examples of the aryl group substituted with lower alkylaminc
group(s) include dimethylaminophenylcarbonyl and
dimeth%71aminopheny -the nylcarbor, yl groups. Me exam les of  the aryl
group substituted with lower alkylcarbony"a_-ainc  groups; include
acetylaninophenylcarbonyl group. Thar` 30 examples of the aryl group s
ns' i toted with aril r_,osulf r,yi WO 2005/70 773 PCT/JP2005/008568  



29 group(s) include d._chloro (aminosultoryl)pnenylca~:bonyl group.  The
examples the heteroaryl. rout substituted witt]  halogen atom(s) where the
heteroaryl group is, __riciuded as  part the heteroaryl-lower alkyl group a5
--he  hetero.arylcarbony= group (al), th.e heteroaryl-lower a  carbony.'_
group (a20 , the _heteroa-vl-lowe _ allceny carbonyl  group (a2'4 , the
.Yl.e}_eroarvloxy-j over al kenylcarbonyl group  (a22), the
neteroaryisulfanyl lower alkylcarbonyl group (a23)  the
heteroarylaryylcarbonyl group (a22) and the 10 heteroarylsulfonyl group
(a3"_), include chlorothienylmethyl,  dish orci'wmidazoly-methy'_ and
chloro.'hvdrexy)pyridylcarbonyl  groups. The examples of the heteroaryl
group substituted  with hydroxy group(s) include hydroxvpyridylcarbonyl
and  chloro (hydroxy)pyridylcarbony1 groups. The examples of the 15
heteroaryl group substituted with lower alkyl group (s)  include
methylthiazolylmethyl, n-heavltetra zolvlmethyl,  methylisoxacolylmethyl
and methylimLidazclylmethyl groups.  The examples of the heteroar with
yl gro . n sub _, --tutees w- hvdroxy Lower alkyl group (s) include
hydroxym.ethyl- 2C pyridylmethyl group. The examples of the heteroaryl
group substituted with halogeno--lower alley group(s) include
tr_-luoromethyibenzofuranylmethyl croup. The e_-xamples of the
heteroaryl group substituted with aryl group (9) include
phenylthiazclylme'hyl and phenylimidazolylmeth.yl croups. The 25
examples of the heteroaryl group substituted with  haloaenoaryl group(s)
include chlorophenylpyrrolylmethyi  group. The examples of the heteroaryl
group subst_tuted. With  lower alkylsulfanyl group(s) include meth;
s's11ar_yi. Yr.-Ldt _carbon`7i group. The exarita-eS the Iletero ryl crciip
30 subst.i.tuted with aminocarbonyl group(s) include amino WO
2006/105778 PCT J P2WS/008565  



30 carbonylp;razolylcarbony_ group. The examples of the  heteroaryl
group substituted with carboxyl. group~s) include
hydroxycarhonvlfurylmethy and hvdroxvcarbonylthienyimonhvl  groups. 5
The saturated heterocycle moiety included as a ;Dart of  the groups
described in (a33)-(a38) may have a specific  substituent on the. nitrogen
atom or the carbon atom thereof  (lower alkyl group or lower
alkoxycarbonyl group as a  substituent on the nitrogen atom and oxo
group as a 10 substituent on the carbon atom) The examples of preferable
groups among the above ones are as follows. The examples of the lower
alkyl group having a saturated  heterocycle (a33) which further has a
lower alkyl group on  the nitrogen atom of the heterocycle are Me  VNI  15
and the like, wherein Me means methyl, the same hereinafter.  The
examples of the aryl-lower alkyl group having a  saturated heterocycle
(a3S) which further has one lower alkyl  group on the nitrogen atom of the
heterocycle are N,Me  20 F and the like. The examples of the carbonyl
group having in saturated  heterocycle 'a36) which further has a lower
al`y:.arhony  group on the nitrogen atom of the heterocycle are WO
2005/105778 PCT/JY2005/OOR568  31  Ac Ac, 0 0 and the like, wherein
A.o means acet'Y' , the same hereinafter.  



The examples of the carbonyl grout: having a saturated..  heterocycle
(a36) which further has one oxo group on the  5 ca_'-bon atom. of the
heterocycle are 0  HN S,  N  H 0 0  and the like. The examples of the
lower alkyl carbonyl group having a  saturated heterocycle (a37) which
further has one lower alkyl  10 group on the nitrogen atom of --he
heterocycle are N  0 Me  and the Like. The examples of the lower
alkvlcarbonyl group having a  saturated heterocycle a37) which further
has two oxo groups  15 on the carbon atoms of the heterocycle are 0  0
O-S  and the like. The examples of the arylcarbonyl group having a
saturated heterocycle (a38) which further has one ox-) group  21 on the
carbon atom of the heterocycle are WO 2005/7 05 7 78
PCT/JP2005/003568  32  0 and the like. Among each group of (b!)-(b7)
shown as Z2, (b2), (b3),  (ba) and 07) are mentioned above. 5 The
examples of the lower alkenylcarbonyl group (b4)  shown as Z` include
acryloyl, methacryloyl, crotonoyl,  the like, preferable 



isocrotonoyl groups and the y acryloyi group.  The examples of
piperidino-lower alkyl-carbonyl group  having a saturated heterocycle (b6)
shown as Z2 include 10 pyrrolidinopiperid-nomethylcarbonyl,
pyrrolidinylpiperidino- ethylcarbonyl, pipe ridinopiperidin_omethylcarbonyl,
piperidy?- plperldinoethylcarbonyl, morpholincplperid''_noeth J!carbonyl,
piperazinopiperidinopropylcarponyl groups and the like,  preferably 0  15
and the like. The examples of the lower alkyl group which is  optionally
substituted on the amino moiety included as a part  of the group (b3)
shown as Z'' include methyl, ethyl, 20 prop ', butyl, pentyl or hexyl, and
structural isomers  thereof such as isopropyl. Among them, methyl, ethyl
and  isopropyl groups are preferred. In addition, the examples of  the
lower alkyl group which is optionally substituted on the WO 2005/705778
PCT/JP2005/008568  33 nitrogen atom- of the saturated he.terocycli.c
group included in  each group of are also the same as above. The
preferable examples of the amino group having, said lower  alkyl group
and the group having a saturated heterocycle 3 which has said -lower
alkyl group on the nitrogen atom are  dime :hylaminomethylcarbonyl and
4-,me thylpiperazinocarbonyl  group, respectively. The examples of the
lower alkoxy group (c2) shown as Z_  include methoxy, ethoxy, t-butoxy,
n-butoxy groups and the  10 like, preferably ethexy and t-butexy Groups.
The examples of the amino-lower alkylamino group (c4)  shown as Z'
include aminomethylamino, aminoethylanino,  aminopropylamino,
aminobutylamino groups and the like,  



preferably aminoethyiamino and aminopropylamino groups  1.5 T--,-
examples of the am.ino--'lower a_k-v piperazino group  (c5) shown as .-
include aminomethylpiDerazino, arinoet^yl_  piperazino,
aninopropy_pipe-azinc, aminobutylpiperazino  groups and the like,
preferably aminoethylpiperazino and  aminopropylpiperazino groups 20
The examples of the a.rinocarbonyl-lower alkylpiperaz_sac  group , show
as include aminocarbony methylp_perazsnc,
aminocarbonyle:hylpiperazinc, aminocarboryl_propylpiperazinc,
aminocarbonylbu*ylpiperazino groups and the -Like, preferably  amp
nocarbonylmeth.ylpiperaz-no groups. 25 The examples of the amine-lower
alkyl-1,4-diazepan-l-'vl  aronp (C9) shown as as include aIIL1
nOIRBihyl-l,4-diazepan-_-Vl  aminoe7_hyl-l,4-dia7epan--l-vl,
aminopropyl-l,4-diazepan--_-`;,  aminobutyl-1,4-diazepan-l-yl groups and
the like, pre-erably  aminopr'opyl-l,4-diazepan_-l-y1 group. 30 The
examples of the amino-lower alkylasr-inopipe-idino WO 2005/305778
PCT/JP2005/008568  .4 group (c72) shown as Z -include
an'.inomethylamir:Gopiperidin.  am.inoe'hylaninop peridino,
minol:ropyl.am_n.opiperidinc: am.ino- butylaminopiperidino croups and
the like, preferable  aminoe't=nylaminopiperidino group. 5 The examples
of the amine-lower alkylpiper'Ldiino croup  X7.3) shown as 2:A include
aminomethylpi,peridino, ami:no- ethylpiper-idino, aminopropylpiperi.d_no,
aminobutylpiperidino  groups and the like, preferably aminoethylpiperidino
group. The examples of the amino croup having a saturated  10
heterocycle 715) shown as Z includ.e piperidinoamino,  piperidylamino,
piperazinoamino, piperazi.nylamino,  pyrrolidinylamino, morpholinylamino
groups and the like,  preferably piperidinoamino and n perazinoaminc
groups. The examples of the lower alkylamino group having a  



l5 saturated heterocycle (clc) shown as Z' include  piperidinoethylal .nc,
pipenidylmethylas,-no, pyrrcl_dinoeth..i  amino, morpr~olinopropy~arrino,
piperazinopropylamino groups  and the Like, preferably
piperidinoethylaminc group. The examples of the piperazino group having
a saturated  20 h4?`_._.rccvc e (c17) shown as include 'J_per' dylpi
erc...._no,  mcrp'ho=._nylpiperazine groups and the like, preferah a
piperidylpiperazino group. The lower aikylpiperazinc group having a
satura~:ied  heterocycle (.c!8' shown as 2' means a lower alkylpiperazino
25 group substituted with a saturated heterocyclic group on the lower alkyl
group thereof. The examples include  .)yrrolidinoethylpinerazinc,
morpho_inoethy1piparazino,  piperidinoethylpiperazino, pi.penid_;
letnylpiperazinc, d~orolanylmethylpipere.zino,  pi.peridy_methylpiperazino,
1, 30 `tetrahyd.rofurylmethylpiperazinc groups and the like, WO
2005/105778 PCT/SP2005/008563  35 p '_e1"rJ.bly py7.'1",_,l
idlnoe.ahylp:,-perazi_no, iperazino, piperidinoethylpiperazino,
p'pe_idy]sn.ettsy  pipera.zino groups. The examples of the carbony--lower
alkylp; perazinc group  5 _.having a saturated heterocycle (cc19) shown
as inc-'acre  pvr1'G`_'C'noc r.bony-im _n y.:.p'p__"a.Z1.Yi-Gr
Pioeriainocarbon lethyl plpera.zino groups .and the like, preferably
pyrrolidino- carbonylmethylpiperazino group. The examples of the lower
alkyl-1, 4-diazepar_-].-yl group  10 raving a saturated heterocycle (c20)
shown as Z3 include  morphollnop.:ropyl--l,4-diazepan- -y_,
pi'oeriiinoethvl-1,4- dlazenan-l-y_ groups and the i1ke, pre e]:a'JlV
morpho_-nopropyl--.,4-diazepan-1-yl group. The examples of the
piperidino group having a saturated  



15 heterocycle (c21) shown as Z3 'include piperidinopiperidino,  lperazi .C
ioer-dine, mor'p'hoilnooi-pe_ridino, mor;D`10i.'_n piperidino groups and
the l ike, preferably  piperidiaopiperidino and p:iperazino,piperidino
groups. The examples of the lower alkylmorpholino group having  20 a
saturated heterocycle (c22) shown as Zr include
piperidinomethylmorpholino, piper azinomeuhylmorpholinc, 1,4- d"czepar_
1 ylmet_1ylmor RClino groups and the like, preferably
piperidinomethylmorpholinc and piperazinomethylmorpholino  groups. 25
The preferable examples of the amino group (c3) and the  amino groups
included a part of the amino-lower alkvlamino  group (c4), the
arL_no-lower alkylpl-oeraz?no group (o6;I, the  asrinocarbonyl-lower
alkylpiperazino group (c7), the amino- lower: a kyl-"l,4 diazepan 1 yl group
(c9), the aminopiperidino 30 group (cll), ~__e amino-lower
alkylaminop_'per_dino grout (c12), WO 2003/105775 PC'7
/8'2(605/005568  36 the amino-lower alkylpiperidino group (c!3), the amino
group  having a saturated heterocycle (.c1) and the lower a.lkylamino
group having a saturated heterocycle (c16), which are  substituted with
1-2 subst_ituents selected from the group 5 consisting of lower alkyl
group, hydrexy-lower alkyl group,  aryl group, heneroaryl group, aryl-lower
alkyl group,  alkoxyaryl-lower alkyl group, heteroaryl-lower alkyl group,
lower alkylcarbonyl group and lower alkoxycarbonyl group, are  shown
below. -N~',-~OH _N~~~i~OH Me Me  Ph ._N NIMe ~ Me  ~rOH H Me  



H Me Et /i_Pr  -N-N'Boc H -N N--" Me -N N-/ Et -N N- 1-Pr  O Ph -N' N--/
Me -N n-Pr n-Pr Et  Me IN'-Ph Ph N-Me  - -N -N --N/- -N Me -N.J~  1 Ci ~,
Me Me In the exemplified groups as shown above, Ph means  phenyl
group, Boc means t_--butoxycarbonyl group, _-Pr means  isopropyl group,
n-Pr means __-propel croup, and Et means  ethyl group (the same
hereinafter). 15 The preferable examples of the amino group included as a
part of the ajainopi:ierid-.:5_o group (sill which is substituted  with
aryl-lower alkylcarbonyl grout are shown below. WO 2005/105778
PCT/JP2005/008568  3?  4J Pti Me The preferable examples of the
piperaz_no group (of and  the ; 4-diazepan_l_y! group !c8i, which have
any one of the  substituents selected from the group cons sting of lower 5
alkyl group, hydroxy-lower alkyl group, lower alkoxy-lower  alkyl group,
aryl group, lower alk_yla.ryl group, hydroxylaryl  group, cyanoaryl group,
h.alogenoaryl group, aryl-lower alkyl  group, -lower alkoxyaryl-lower alkyl
group, halogenoaryloxy- lower alkyl group, heteroaryl group, lower
alkylh.eteroaryl 10 group, halogens-lower alkylheteroaryl group,
o`_vanoheteroaryl  group, heteroaryl-lower alkyl group, lower
alkorycarbonyl  group and lower alkylcarbonyl group on @--position of the



rings, are shown below. cOH r . r--OMe  -N~ N Me - IV\ Me _N  r^\ Ph
-NN-Ph -NN__j _N/11 N--(, IboH  Me C -N N-\ O %-F  N C\ /=N % _ ..  -N
N -N N  -N -NN-- \, -N Me Me F3C~~ N=A CO  -\.  -NF -N N- ~ -N tJ---\ -N
N-1, h' O-t-Bu Me  N U WO 2005/105778 PCI7.1P2005/008568  38 In the
exemplified groups as shown above, ONie means  methoxy group, and
O-_-Bu means tert-hu.toxy group (the same  hereinafter) . The preferable
examples of the saturated heterocycle  included as a part of the groups in
(cl3)--(02), which has  any one of substitue_nts selected from the group
consisting of  lower alkyl group., aryl group, cyanoaryl group, lower
alkylcarbonyl group, halogeno-lower alk_ylaryi group and aryl- lower alkyl
group on the nitrogen atom in the ring, are shown  i0 below. Me Et  /-N N
V' 14' Me  N-Me -~~ -N 



/ \ Me  -N N -Ph CN N- /r--Ph ,-\ -~ Ph / N  Nv~JN CF3 N-" O  The
referable examples of piperazinc group "  piperidino group (00) and the
saturated heterocycle included  as a part of the groups in cl5', which have
any one of 15 substituents selected from the group consisting of hyd-roxy
group, oxo group, lower alkyl group, nyaroxy--lower alkyl  group, aryl
group, aryl-lower alkyl group, aminocarbonyl  group and lower alkylamino
group on the carbon atom of the  ring, are shown below. WO 2005/105778
PCITY.1P2005/008568  3 &-1 QH 0 Me Ph G  -N N N-Ph --N N-Me -N 0
--( NH  The preferable examples of the group raving substituent(s)
selected from the group consisting of lower  alkyl group, aryl group,
cyanoaryl group, lower a .kylca.rbon}'  5 group, haloge_no-lower alkylaryl
group and aryl-lower alkyl group on the nitrogen atom of the saturated
heterocycle  included as a part of the groups in (c15)-(c22), and the
preferable examples of the groups having sub stituents  selected from the
group consisting of hydroxy group, oxo 10 group, lower alkyl group,
hydroxy-lower alkyl group, aryl,  croup, aryl-lower alkyl group,
aminocarbonyl group and lower  alkylascino group an the carbon atom of
one saturated  heterocycle are shown below. The examples of the amino
group having a saturated  



heterocycle ;:c15) which has a substituent on the heterocycle  include H
-N-'I N-Me -N-N N-Me  Me N- -N N-Ac Ph ~N N-(\ /,-CN  Me N 1Vre Et
and the l- .e. The examples of the lower alkylamino group having a  20
saturated heterocycle (c16) which has a substituent on the  heterocycle
include AVE) 24105/105778 PCT/JP2005/008568  40 H Et  H H H  N N
cF nI^~ 3  and the like, The examples of the piperazino group having a
sanura..ed  heterocycle (c17) which has a substituent on the heterocycle
5 include ~N-Me  and the like. The examples of the lower alkylpiperazino
group having  a saturated heterocycle (c18) which has a substituent on
the  10 heterocycle include Me  and the like. The examples of the
piperidino group having a saturated  



heterocycle (c21) which has sabstituents on the heterocycle  15 include
N.^YMe \/ N Ph  4} Me ~~~Me Me and the like. The examples of the lower
a kylmorahol_-nc group having  a saturated heterocycle (c22) include Y.i
N  N l j  20 WO 2005/105778 PCT/JP2005/00856A  41 and the I-L.ke, and
the examples further having a substituen'.  on the nitrogen atom of the
heterocycle include '~ N--Me  and the like. S The preferred compounds of
the invention shown as the  above-mentioned general formula (1) may
include she compound.  wherein R2 is a methylene group, and R3 is a
hydrogen atom or  alower alkyl group. The second preferred compounds
may include the compound  10 wherein R3 is a lower aikylcarbonyl group,
R' is a methylene  group, and R' is the group (3) or the group (6). among
such  compounds, more preferred compounds may include the compound
wherein R is a lower alkylene group and Z1 is any one group  selecte from
(a2` , (a14)r (a1S), (a28), i a32) and (a57) ].5 The third preferred
compounds may include the compound  wherein R3 is a lower
alkylcaribonyl group, p,2 is a methylene  group, and R3 is the group (4),
the group (5) or the croup  (7) provided that Z' is a lower alkoxycarbonyl
group or a  hydrogen atom. 20 The north preferred compounds may
`_nclude the compound  



wherein R1 is a lower alkylcarbony_ group, R2 is a methylene  group, and
R3 is the group (B) The fifth preferred compounds may include the
compound  wherein R is a hydrogen atom or avower alky:_carbonyL
group,  25 is a methylene group, and R3 is the group (9), the group  (10)
or the group (11). The sixth preferred compounds may include the
compound  wherein P- is a .hydrogen atom or a lower alkylcarbonvl group,
WO 2005/105778 PC17JP2005/008568  42 1 2 is a methylene group, and
R3 is the group (9; , the group  (10) or the group (11) provided that 33 is
(c1) , (ci') , (A),  (c5), 46), (o7), (06), (r.7.0), (cll), (CIS), (06), (cIB)  (c21) or
(c22). 5 The seventh preferred compounds may include the compound
wherein 1s an acety- group, P2 is a methylene group, and _Z is the group
(9) provided that Z3 is (c4), (c5), (c6), (c1C),  cli), (cl6), (:l6), (c21) (c22).
The e>:amples of the preferable compounds of the  30 invention include
the following compounds shown in 1)-19): 1)
N-{4-[6-amine-5-cyano-2-(pyridin-2-yinethyls ulfanyl)- pyrimi
din-4-yl]phenyl }acetamide, 2)
N-{4-[6-amino-5-cyano-2-(6-methylpyridin-2-ylmethyl-
sulfanyl)pyrmidin-4-yl1phenyl)acetami de, 15 3) N {4 [6 amino 5 cyanc 2
(6 :4 [2-(4 methylpiperazin 1 yl)  acetyl] piperazin-:! -yi-nethyl } pyrid
n-2-_-lmet5yl. u'_fanyl) - pyrimidin-4-yl]phenyl}acetamide,  4) N- [ 4-
(6-amino-5-cyano--2-(6- [ 3- (4-methylpi perazin-]-yl) -3-
oxopropyl]pyridin-2-ylmethylsulfanyl}pyrimidin-4-yl)phenyll- 20 acetamide,
5) 3-{6-[4-(4-acetylaminophenyl)-6-amino-5-cyanopyrimidin-2-
ylsulfanylmethyl]pyridin-2-yl}-N-(2-dimethyiaminoeth.yl)- propionamide, 



6) 3-{6-[4-(4-acetylaminophenyl)-6-amino-5-cyanopyrimidin-2- 25 ylsul
anylmet yl]pyridin-2-y1}-N-(2-dimethylaminoethyl)-N- methylpropionamide,
7) 3-{6-[4-(4-acetyla nophenyl)-6m-amino-5--cyanopvrimidir--2-
ylsulfanylmethyl]pyr-di. 2-yl}-N-(2-dimethylaminopropyl)-N--- methy-prop:.
onam_de, 30 5)
3-{6-[4-(4--acetylaminophenyl)-6-amr.ino-5-cyanopyrimidin-2 WO
2005/105778 PC'TIJP2005/008566  43 ylsulfanylmethylIpyridin-2-y-:
N,-(2-methylpiperidin-l- ylethyl)p~roptonamide, 9) 3 ?6
[4-acetvlaminophenyl)-6 amino ` cyanop.rim_dir.:-%
ylsu=.fanylmethyl'ryr_din-2-y-}-h-(2-d_e'~hylaminoethyl.`-- propion=d.de,
10) 3-(6-[4-(4-acetylaminophenyl)-6-amino-5-cyanopyrim.id.in 2_
vlsulfanylmenh.yl]pyridin-2-yli-h-methyl-N-(l-methylpiperid_n-
4-vl)propionamide, 11) N-(4-{6-arlino-7_-[6-(3-[1,4'] hipiperidinyl-1-y1-3-
10 oxopropyl)pyridin 2 ylxnethylsulfanyl]-6-cyanopprimidiri-4- yl)phenyl)
aceta-snide, 12) N-[4-(6-amino-5-cyano-2-;6-[
ylmeth_ylnorphol_n-4-_yl)propy'_;Py=idin-2-ylmethvlsuifanyl}-
pyrimidin-4-v,)phenyl]acetamide,  13) N-{4 ;6 ~m}no 5 oyano 2-(6-{s
[2-(n-etaylpiperazin 1
ylmethyl)morpliolin-4-yl]-3-oxopropy"}pyridin-2-ylmethy-- sulfanyl)
pyrimidir_-4-yl)phenyl } acetamide, 14)
N-{4-=6-amino-5-cyano-2-(6-{3-[4-(2-diethylaminoethv-)-
piperazin-l-yl]-3-oxopropyl}pyridin 2 plmethylsulfanyl) 20 py rinidin-4 -yl i
phenyl } ace --amide, 15', 2v-;4-[6-amino-s-cyano-2-(6-'3-
4-(2-afisonro1Dvlasure- ethyl)pipcerazin-1-Vl]-3 cxopropyl}pyridin 2
ylmethyl suf any'pvrimidin-4-yl]p henyl}acetamide, 16) N-{4-[6 aminc
5-cyano 2 (6-,3-oxo-3-'4-2-pyrr oid_n-l- 



25 ylethyl)piperazin-l-yl=propyl}pyridin 2-ylmethylsuL any )
py--imidin-4-yl]pheny'}ace'tamide,  17) 1.v-i4-[6 amino
5-cyano-2-(6-{3-[4-2-morphon-4-ylethyl)- piperaz'_n 1
yl]-3-oxopropyl}pyridin-2-ylmethy-sulfanyl)
yri.znidin-4-yl'phenyl}acetamide,  5) 1, {4-[6-anmino-e-cyano 2 (6-{ -[4
,.2-diet1`yiaminoethyl) WO 2005/105778 PC'T!J12005/008568  44
pinerazin-1-p= ] -?-oxopropyl]pyri~in 2-yln~et'_lyls'ulfan.~l) - p};rim_di.,a
4-,rl phenyl}ace_an_de, and 19) N-(4
(6-amino-5-cyano--2H6-'3-(4-methyl-{1,4]dias.epan-1- vi)-3-oxopropyl;
pyridin-2-Vlmethylsulfanyl}pyrimidir_-9-yl)- 5 phenyl]acetamide. Some
compounds of the ove Lion may v.e r; r  geometrical isomers or tautomeric
forms due to a substituent,  a double bond, an snide bond, etc. The
present invention  comprises all of the separated isomers thereof and the
to mixture thereof. in addition, some compounds of the invention may
have  some asymmetric carbon atoms, hence may have some optical
'isomers due to the asymmetric carbon atoms. The present  invention
comprises all of the mixture of the optical isomers  15 and the isolated
isomers. Further, the present in-v7-=Zion comprises. a radicisctoDe-
labeled compound of the above-mentioned compounds of the  invention.
In addition, the compounds of the invention include  20 pharmacologically
acceptable prodrugs thereof. The  "bharmacolocically acceptable prodrug"
refers to a compound having a group (protective group) which may be
transformed to  the group of the compounds of the invention by solvolysis
or  physio ogical action and the like. The groups which may be 25
included in prodrugs are known (see, e.g., Frog.Med., 5,  



2157 2161, "1965; and "Pharmaceutical Research and  =eve-opment" Vol
-11 plGE 19 c, 1990 b7 fro a4Td }' ishinc.  Company) Such groups can be
transformed to fun^-i..-~.Onal  groups such. as -NH, -OH, and --COOK by
above solvolysis and 30 so on. For example, the compounds of the
inven.t_on having WO 1 2005/105778 PCT/02005/008568  GS " .,y  ethyl
ester form such as the compound of Example 43 may be  transformed to
the compound of the invention having  carboxylic acid form, that is, the
compound of Example 45  with in vivo esterase. Su_~=lei Wore, the
compound of the invention may he :formed  to a salt with acid or base
according to the type of the  substituent. The present invention includes
such salt,  especially salt with a pharn.aceutica- - y acceptable acid and
base.. The acid addition salts include, for example, salts 10 with inorganic
acid such as hydrochloric acid, hydrobromic  acid, hydroiodic acid, sulfuric
acid, nitric acid, and  phosphor-:-c acid; salts with organic acid such as
formic acid,  acetic acid, propionic acid, oxalic acid, malonic acid,  succinic
acid, fumaric acid, maleic acid, lactic acid, mal_c 1J acid, citric acid,
tartaric acid, carbonic acid, picric acid,  '_;ie'C~-anesulfonlc acid,
ethanesu_fonic acid, and glutam=.c acid.  In addition, the examples of the
base to form a salt include  inorganic base such as sodium, potassium,
magnesium, calcium  and alur..inun; organic base such as methylamine,
ethyylaudne, 20 meal-amine and ethanclamine; and basic amino acid
such as  lysine, arginine and ornithine. The salts with a base also  include
ammonium salt. Such salts can be prepared by  conventional procedures.
Additionally, the present invention also includes the  



25 hydrate, solvate and polymorph of the compound of the  invention and
the pharmaceutically acceptable salt thereof. Preparation of the
compounds of the invention Herei-nafter, the preparation of the
compounds of the  invention including the accept able salts  371 ::hereof
(hereinafter, refel:red to as P the comno'and(s) of the W0 2005/105778
PCTJ02005/008568  46 invention" unless otherwise indicated) i.s
described an detaiI  The compounas of the invention may be prepared
according  to various known me--hods, using appropriate staring
compounds, corresponding to the ba.sic structure thereof or S the type of
substituents. Then:., depending or the type of  functional group in the
desired compound, it may be effective  at the manufacturing technique
that the functional group in  the starting compound for the intermediate
compound) is  substituted by an appropriate protective group which is a
10 group easily transformable to the functional group. Such  functional
groups include -NHZ, --OI1, -COOK and the lilce. The.  protective groups
are exemplified by the textbook by Greene  and TWWuts, "Protective
Groups in Organic Synthesis" 3rd  edition, 1999 by John Wiley & Sons inc.
The substitution 15 reaction of the protective group may be determined,
depending  on the type of protective group and according to the reaction
condition described in the above textbooks. In addi`ion, by  conventional
processes, e.g. the methods described in the  above textbook, the
protective group introduced by the abo-ve 20 substitution reaction can be
cleaved from the compound after  the desired compound is obtained by a
suitable reaction. The compounds of the invention can be prepared
according  to the method described -'r the following Scheme 1. WO
200S/10577N PCTIJP2005/008568  47  



Schme 1 _ NHR N NHR' NH2  I I r N N \ H,N S  OH (11)v/~ (12)  (2a) N
(2b)  NHR' NHR' X-R? N  N~~ Y!''NF (13)  H2N- --N SH H2N N SH (2c)
(2d)  NHR' NHR'  N NFI + \ N  HzNN S-R2 N 1 R3 HzN N S R2--!N1  (2e)
(0) (1) wherein R', R2, and R' are as defined above, provided that R'  is
not a hydrogen atom. X is a halogen atom, an  aLkylsuLfonyoxy group or
an arylsulfonvloxy group. 5 The compounds (1) of the invention can be
prepared from  the aldehyde compound (the compound _ (2 h e  ,a) ) via t
d_.cyanoethylene compound (the compound (Znl ', and WO 2005/105778
PCT/JP2005/008568  48 nercaptopyr mid.ine compound (the compound
(2c)) or  



mercaptodihydropyrimidine compound. (the compound (2d) The
compound (2a) used herein- as the starting material  is a known
compound. 5 In addition, the compound (2d) includes an isomer which
has a double bond differently positioned in the ring. Each of the reactions
shown in Scheme 1 may be carried  out according to the methods
described in each reference. In  detail, the following method may make it
possible. l First of all, the compound 2a) and the nalononitrile compound
(11) can be reacted according to the method of the  reference (see, for e
ample, W. S. Emerson, T. M. Patrick, J.  Org. Chem., 790, 14, 1949). That
is, the compound (2a) can  be reacted with an equimo_ecular an excess
molecular is amount of malononitrile (11) without solvent or in an -inert
solvent such as water, dimethylformamide (DMF), dieethyl  sulfoxide
(DMSO), diethyl ether, tetrahydrofurar (TH'F),  dioxane, acetone, methyl
ethyl ketone (MEEK), methanol,  ethanol, methylene chloride,
d_chloroethane, and chloroform. 20 to give the compound (2b).
Preferably, the above reaction is  carried out in an inert Solvent, especially
ethanol. Although the above reaction may be carried out without any
catalyst, preferably a catalytic to an equimolar amount of  catalyst to one
mole of the compound (2a), may be used. The 25 examp.es of the
catalyst include an organic base such as  piperidine or salt thereof, an
amino acid such as g_hcine,  and an ammonium salt such as ammonium
acetate. The  especially preferable base among them :-s piper.d x_e. The
temperature condition of the above reaction may be room 30 temperature
to enhanced temperature even if any solvent: and WO 2005/105778
PCTIJP2(r)Os/008 68  99 catalyst are used or not. Especial-_.V, the rooni
temperature  is Ip''=eferred.. 



Then the compound (2b from the above reaction may be  transformed to
the compound (2c) or the compound (2d) or the  5 mixture whereof by
reaction wi't'h the thiourea (:2). This reaction may be carried out according
to the method of the reference (see, for. example, Daboun, H. A.;
El-Reedy, A, M.;  2, Naturforsch., 1963, 38 (12), 1686), To mention above
in  detail, the reaction can be ca:tried out with, an eauimclecular 10 to an
excess molecular amount of the thiourea (12) to one  mole of the
compound (2b), without solvent or in an inert  so-vent such as water,
DM?, DMSO, diethyl ether, THE, dioxane,  acetone, MEK, methanol,
ethanol, acetonitrile, methylene  chloride, dichloroethane, and chloroform.
In the reaction 15 meditjm, some base suc as potassium carbonate,
sodium  hydroxide, sodium acetate, sodium methozxide, sodium
ethox_de,  and triethylamine may be optionally added. Preferably, The
above reaction may be carried out in ethanol in the presence  of sodium
ethoxide. The reaction temperature condition of 20 the above reaction
may be room temperature to enhanced  temperature, preferably reflux
temperature of the solvent.  Then, according to the me--hod of 5cheme 1,
the compound (2c) or the compound (2d) or the mixture thereof which is
obtained front the above -rreaction can be reacted with the  25 compound
(13) (;.e. the substituted pyridj'i lower alkyl compound having a leavincg
group such as halogen,  arylsulfonyloxy group, a=kylsulfonyloxy group) to
provide the  compounds of the invention (1', or the dihydro compound ;2e)
:Jr the mixture thereof. This ref coon may be ca=tied Olio 30 using an
equimolecular to an excess molecular amount of WO 20051105778 PC
IYJP2005/00S56S 50  Compound to one mole of compound (2c or the
compound  (2d) or the mixture thereofThe reaction may be carried out
without. solvent or in an inert solvent such as D-M.! DM33, 



et_by_ ether, THF, ~._exane, acetone, I,K, methanol, ethanol,  5
acetonitri_e, methylene chloride, dichloroethane, and  chloroform, In the
reaction medium, some base such as  potassium carbonate, sodium
bicarbonate, sodium hydroxide,  sodi:mi acetate, sodium m.ethox:i.de,
sodium ethoxide,  triethylamine may be further added when necessary.
2-mong 10 above conditions, especially the reaction using DMF as the
reaction solvent and in the presence of sodium bicarbonate as  the base is
preferred. The reaction may be carried out at  room temperature to
enhanced temperature, preferably at room  temperature. 15 The
compound (13) which is used in the above reaction  includes a novel
compound through the type of R' group and R3  group thereof. Such novel
compounds will be mentioned below. Furthermore, the dihydro compound
(2e) of the invention  obtained from the above reaction can be led to the
compound  20 (1) of the invention by an oxidation reaction. This reaction
magi be Carried out wit out solvent or in an inert solvent such as water,
DNF, DMSO, diethyl ether, TEF, dioxane,  acetone, 1' K, methanol,
ethanol, acetonitrile, ethyl ace-ate  methylene c _or-de, dlchloroe'thane,
and chloroform, using a 25 catalytic amount to an excess molecular
amount of oxidizing  agent to one mole of the dihydro compound (2e),
such as DDQ  (2,3-dichloro-5,6-dicyano~p benzoauinone) and NBS (Ii-
bromosuccinimide). In this way, the compounds of the  invention 1) can be
prepared. Among the above conditions, 30 especi_aly the reaction using
ethanol as the reaction solvent CVO 2005/105778 PCT/3P'2005/008568
S1 and in the presence of NBS, or using dior.ane as the reaction.  solvent
and in we presence of DDQ is preferred.. The  temperature condition of
the above reaction may be .roar.  temperature to enhanced temperature,
preferably refiu;  



5 temperature of the scl,vent. The compounds of the invention may be
also prepared  according to the method of the following Scheme 2.
Scheme 2 X-R N` R R}HN-~~ - '11-~ "'-/ CN  Nn2 NH2 NC  H2N ~S (13)
HN~~S-R' N (2h) R.,  (12) (3a) NHR1 NHR1  N, + N.  NH H N -S-R2--,--N
(Q) H2N: N S-R2-~ N1  R3 I ~ _n3  (2e) (1) wherein rH, R3 and c are
defined the same as above Scheme  10 1, provided that ~,, is not
hydrogen atom. According to the method of Scheme 2, the compound (1)
of  the invention can be prepared by the reaction between the  compound
(Sc; which is prepared by the reaction between the  thiourea (12) and the
compound (13), and the compound !2b), 15 via compound (2e).
Accordingly, the compound (1) of the  invention may be obtained as the
m'Y ure w1 h the compound  via the compound (2e) (the
d_hydropyrirridire compound.) WO 2005/105778 PCT/JP200SIOOR568
52  by the above reaction. The compound ( 3) used herein as -the staring
compound  includes both of a known compound and a novel compound Ls
mentioned in above Scheme 1. Such novel compounds will be  



5 mentioned below. In addition, the compound (2h) may he prepared by
the  reaction between the compound (2a) and the compound  shown in
above scheme The compound (2e;) includes the isomer which has a
double  10 bond differently positioned in the ring. Ir_ the method shown in
Scheme 2, first of all, an  equimolecular to an excess molecular amount of
the compound  (13) to one mole of the thiourea (12) is reacted without
solvent or in an inert solvent such as water, DMF, DM3O, 15 diethyl ether,
TEF, dioxane, acetone, MEI<, methanol, ethanol,  acetonitrile, methylene
chloride, dichioroethane, and  chloroform. This reaction can be carried out
according to  the synthetic method of S-alkyl isothicureas described in the
reference such as Urquhart, G. G.; Gates, J. W. Jr; Connor, 20 R.; Org.
Synth., 1941, 21, 36. In the reaction medium, some  base such as
potassium carbonate, sodium hydroxide, sodium  acetate, sodium
methoxide, sodium ethoxide, and tr-ethylam_ne  or some mineral acid
such as hydrochloric acid and sulfuric  acid, or some organic acid such as
acetic acid may be 25 optionally added. Preferably, the reaction solvent is
ethanol. The reaction may be carried out at room temperature  enhanced
temperature, preferably at enhanced temperature (especially, about 60C;.
In this way, the compound (3a) can  be obtained as a free form or a salt
form. 30 Then, to the obtained compound (3a) (it may be as a free W0 3
2005/105778 PCT/JP2005/008360  form or a salt form.), an eauimolecular
to an excess molecular  amount of the compound (21) is added without
solvent or in an  inert solvent such as EMT, DM50, diethyl ether, THF,
dioxane,  acetone, MET, methanol, ethanol, acetonitrile, IEtet17'jrlane 5
chloride, dichloroetha.ne, and chloroform, and optionally  added an
ecruimolecular to an excess molecular amount of some  



base such as potassium carbonate, sodium bicarbonate, sodium
hydroxide, sodium acetate, sodium methoxide, sodium ethoxide,
tr.iethylamine, and diisopropyletzvlamine to the reaction 10 medium to
proceed to the reaction. This reaction may be  carried out according to
The method of the reference (El- Sharabsy, S. A.; .Abdel Gawad, S. M.;
Hussain, S. M.; J. Pratt,  Chem., 1989, 331 (2), 207) . In this reaction,
ethanol can be  exemplified as a preferable solvent. In addition, in is also
is preferable to added sodium bicarbonate in the reaction medium.  The
reaction may be carried out at room temperature to  enhanced
temperature, preferably reflux temperature of the  solvent. In this way, the
compound (1) of the invention or  the dihydro compound (2e) or the
mixture thereof can be given.  20 The d_.hyd."C compound (2e) of the
invention obtained above may be transformed to the compounds (1) of the
invention by the oxidation reaction shown in above Scheme 7.  In the
preparation of Scheme 2, the compound (3a) is prepared from. she
thiourea (12), and said compound is  25 isolated and then this compound
is reacted with the compound  (2h). However, without isolating the
compound (3a), the  reaction wherein the compound (2b) added to the
reaction  medium under the same condition can be also led to the
compound I) of the invention o the dih ydro compound ~2e )  30 Thereof
or the mixture ttlereof. M /O 2005/105778 F CT/d2Ci05/430&56S  5 4
compound of the in ention Illy ~' he.. a So pre -pa.reo;.  accord.-r to the
method of the followir..g Scheme ... Scheme 3 X-R?, N, _~ CN  NH, R R
HN CHO NCB  



NH, H,N S (13) H S-R2 N" (2e) (11)  R~  (12) (3a) NHR1 NHR1  N N.  NH
N H2N,'N S-R2N`j R (0) H2N _N"S-R2-j-N1 Rs  (2e) (1) ~~  wherein R1,
R', P l? X are defined the same as above Scheme provided that R' is not
hydrogen atom. According to the method of Scheme 3, with or without
isolating the compound 3a) obtained by the reaction between  the thiourea
(12) and the compound (13), the compound ("_) of  the invention or the
dihydro compound (2e) thereof or the 10 mixture thereof car: be obtained
by reacting the compound (3a)  simultaneously with the compound (2a)
and malononnra"e (1"_;  The preparing reaction of the compound (3a)
shown above Scheme 2. The reaction of the compound (3a) with the
compound (2a) and malononitrile '11) may be carried out as  'IS follows:
the compound (3a) (it may be as a free form or a  salt form) is reacted with
ar equ molecular to an excess  molecular amount of compound !2a) and
an eC imolecu.la to all  excess molecular amount of malonon.'_-trile (l; -`
under the 't__ same  reaction condition as above Scheme 2 to givc the
compound (1) WO 2005/105778 PCTJ02005/008568  of the invention or
the d.ydro compound (2e) thereof or the  mixture thereof. The dihvdro
compound (2e) of the invention obtained  above may be transformed to
the compound 1) of the invention  nv oxidation reaction according to
above Scheme 1. ddi" e_o= ail , the compo=ds of cr_e invention can be  



p_epared according. to known methods from the compounds  obtained by
above the various methods as the starting  compound, as mentioned
below. 10 Preparation of start:_nq compound The compound (13) which is
used as the starting  in above Scheme 1 - Scheme 3 includes a novel
compound  through the type of R' group and i.' group thereof. For
example, these compounds can be prepared according to the  I5 methods
of the following Scheme 4 - Scheme 9. Scheme 4 F(,N R1C  R`  Y.1~~N1
(15)N~ R10 CHZX` ~ CH N  Re.  (4a) (4b) wherein X_- and X' denote
leaving groups such as halogen,  arp_sulfonyloxy group, a=kysulfonvloxy
grout. In addition,  -NR'R10 denotes --N! O --N N-`1 N-72  OF '  RS  0 n
each group, and r are defined the same as above.  the general formula (1)
;. . Acecrding to the method of Scheme I, the star-ins WO 2005/705778
PC1/3P'2005/008568  56 material (compound (4bp of the invention,
wherein R2  netiDylene group, P' is the group (3) , the group (6) or the
group (8), can be prepared by the reaction between the know-- compound
(4a) and the compound (15) 5 In the reaction, the compound (15) is
generally used in  



an equimolecu__ar to an excess molecular amount to one mole of  the
compound (4a).. The reaction may be carried out without  solvent or in an
inert solvent such as DMF, DM3O, diethyl  ether, T'HF, dioxane, acetone,
1SEK, methanol, ethanol, 10 acetonitrile, methylene chloride,
dichloroethan.e, and  c_ loroform. Op,._cnall;, the reaction medium may
include an  equimolecular to an excess molecular amount of a base to one
mole of the compound (4a), such as potassium carbonate,  sodium
bicarbonate, sodium hydroxide, sodium acetate, sodium 15 methoxide,
sodium ethoxide, triethylamine and  diisopropvlethylamine. In this way, the
compound (4b) can be  obtained. This reaction using ethanol as the
solvent and  using an excess molecular amount of the compound to one (
-5 ) _  mole of the compound (4a) and in the absence of a base is  2C
preferred. The reaction temperature may be room temperature  to
enhanced temperature, preferably room temperature. WO 2005/105778
PC:T/JP2005/008568  Scheme 5 H3C~ .N~ O y3C~~N~ O H30~ N O R11
R11 (16) (5a) (5h)  O R12-~~O~~N~ R11 N1 l_P11  (5c) (5d)  X 'N~l R11
(5e)  wherein 3.2`1 denotes -N O OR5 or -N N-z1 (in each group, R and
Z1 are defined the same as the general  z 5 formula (1)), R'denotes
a.ower alkyl group, an aryl group  or a halogeno-lower alkyl group, and X
is define the same as  



above Scheme 1. According to Scheme 5, the sstarting material ,=_he
compound (5e)) of the inve__tion, wherein R2 is methylene  0 group, R' is
the group (4 the group (5) or the group (7), can be prepared. Each the
reaction shown in this method may  be carried out as follows. That, is, the
compound (Sa) which  is obtained according to a conventional method
from 6-methyl- 2-picolinic acid (16) (cr 6-methyl-S-picoli.nic acid, 6 15
methyl-4-picolinic acid, 6-methyl-5-picoiinic acid) can be  reacted with an
equimolecular to an excess molecular amount  or oxidizing agent such as
n-c.hloroperbenzolc acid (m CP T:.)  and hydrogen oz, de in an inert
solvent suco a diet WO 2005/05778 PCT/P2005/008568  58 ether.-, THF,
dioxane, acetonitri.le, methylene chloride,  dich.loroethane and chloroform
to give the compound (Si)- The  reaction temper atu.'.=e may be ice
temperature to refll= temperature of the solvent. Especially, this reaction.
using  5 an excess amount of oxidizing agent such as m CP3 in
chloroform at room temperature is preferred. Next, to the obtained
compound (15b), an equimolecular to  an excess molecular amount of
organic a.cid anhydride such as  acetic anhydride may be added without
solvent or in an inert i0 solvent such as DMF, DM30, diethyl ether, TI--IF,
dioxane,  acetone, MEK, methanol, ethanol, aceto:nitriie, methylene
c^_loride, dichloroethane and chloroform and the mixture may  be reacted
at room temperature or with heat to give the  compound (Sc). 15
Furthermore, the obtained compound (Sc) is hydrolyzed in  an inert
solvent such as water, diethyl ether, THE, dioxane,  acetone, MEK,
methanol, ethanol, acetonitrile, methylene  chloride, dichloroethane and
chloroform in the presence of an  eau-'molecular to an excess molecular
amount of base such as 



20 sodium hydroxide, potassium hydroxide, potassium carbonate,  sodium
hicarbonate, sodium acetate, sodium me~ho:x.id.e and  sodium ethoxide
at room temperature or with heat to give the  compound (5d). Especially,
this reaction in methanol with an  excess amount of potassium hydroxide
with heating to reflux 25 is preferred. Besides, the compound (5d)
obtained by this  reaction can be also obtained directly in one step Prot
the  compound (Sb) In this -eaction, the compound (5b) can be  reacted
with an --ma-molecular to an excess molecular amount  of trifluoroacetic
anhydride in an inert sol'v'ent such as 30 diethyl ether, -A:EF, dioxane,
acetone, '_`2,K, acet.oni'nn_l WO 20(61110;778 PCT/.1P20ft5/008566  59
te_hylen.e Chloride, dichlo.roe'.hane and chl_orofo:-m, o:r without
solvent, and --her- hydrolyzed with water, methanol, eu.han.o:~..  and the
like, Preferab._y, this reaction is carried out with excess amount of
trifluoroacetic. anhydride without shi and then, methanol is added thereto
and the mixture is stirred.  In conclusion, '.he: reaction,, from the
compound (5'd) to  the compound (5e) can be carried out by the following
three  methods. Method 1): The compound (5d) is reacted wits an  ! C'
egguimolecular to an excess molecular amount of halogenation  agent
such as thin^_y1 chloride, thionyl bromide and oxalvl  chloride without
solvent or in an inert solvent such as  diethyl ether, THF, dioxane,
acetone, ME''K, acetonitrile,  methylene chloride, dichloroethane and
chloroform. 1.5 Method 2): The compound (5d) is reacted with an
equimolecular to an excess molecular amount of alkvisulfonyl  chloride
such as methane sulfony_ chloride without solvent or  in inert solvent such
as diethyl ether, THY, dioxane, ace=one  1'K, acetonitr.ile, methylene
cr,_or_de, dichloroethane and 20 chloroform in the presence of an
equimolecular to an excess  



molecular amount of base such as potassium carbonate, sodium
bicarbonate, sodium hydroxide, sodium. acetate, sodium  methoxide,
sodiun. ethoxide, riathyl am-ne and  di_sonropy=ethylamine. 25 Method
3): The compound (Sd) is reacted with an  equimolecu:.ar to an excess
molecular amoun:~ of .n.=loge`oa1]yl  such as carbon tetrachloride,
chloroform and carbon  tetrabromide in the presence of an eq-nimolecular
to an excess  molecular amount of phosphineigand such as 3C'
iphenylnhosphine and tr1.. nhutvl)phosphine in an inert WO 2005!105778
PCT/JP20051008568  60 solvent such as diethyl ether, TEF, diox>a.ne,
acetone, MEK,  acetoritrile, methylene chloride, d chloroetiare and
chloroform. Scheme 6 R,4  -SF-R14  R14  N.. (17) N; R14 R13 O -Br - -
R12__O- 1 ~1 Si-R14  '-I R14  (6a) (6b) HIN_R'  I R10  HO -N i (15) HOB
N~ R   kJ (Sc) (6d)  R9  (6e) 5 wherein R& denotes a hydrogen atom or a
protective group, R"  



denotes a lower alkyl group. K is defined the same as above  Scheme 1e
R' and R10 are defined the same as above Scheme 4. The protective
group mentioned above, which is shown as  R.' includes a conventional
protective group for an alcoholic  10 hydroxy group such as acetyl group,
methox_aethyl group and  tetrahydropyrany- group. According to. Scheme
6, the compound (6e; which is the  starting material of the invention
wherein R4 is an ethylene  group, P.- is any one of the group (3), the
group (6) and the 1 group (8), can be prepared. Each the reaction shown
in this  method may be carried out as follows. That is, firstly the
compound NO with or without a protective group on the  hydroxy group is
coupled with an eau moiecu-ar to an excess WO 2005/)05778
PCT/3P2005/008568  6i molecular amount of trialkyl silylacetylene (17) in
a base  such as triethplaznine i.n the presence of a catalytic amount  of
organic metal catalyst such as his(triphenylpiosphir_e)  palladium (II)
chloride, and an activator such as copper(I)  5 iodide. This reaction can
lead to the compound (6b) Then, the compound (6.h) may be desilyiated
in an inert  solvent such as DYE,', DMSO,. diethyl ether, THY, dioxane,
acetone, !' IK, methanol, ethanol, aceton_it'rile, methylene  chloride,
dichloroethane and chloroform in the presence of an 10 equimolecular to
al: excess molecular amount of base such as  potassium carbonate and
sodium hydroxide to give the compound  (6c). In some case, the
protective group cannot be cleaved  due to the difference of the protective
group R12, in this  case, the protective group may be cleaved according to
any  =.s conventiona_ method. Fu.rthe mere, to the obtained compound
(6c), an  equimolecular to an excess molecular amount of the compound
(15) is added without solvent or an inert sol.ven such as  



DID', Dl4S0, di e''_hyl ether, THF, dio_xane , acetone, NTEIC,  20
methanol, e7:~hanol, acetonitrile, methylene chloride,  dice `
~_.10r6ethaRe and CrilOrC=Oi"'TIL, and the mixture can be reacted  at
ice '_-=-.perature to reflnx temperature of the solvent,  optionally iri the
presence of an ec[u'imolec;:lar to an excess  mo_ecu_ar amount of base
such as potassium carbonate, sodiunL 25 bicarbonate, sodium hydroxide,
sod'_.um acetate, sodium  methoxide, sodium ethoxide, tr_e'thylani_ne
and  di_sopr~opylethy_amine to give the compound (6d'It is  preferable co
heat to reflux with an excess molecular amount  of compound (15) in
ethanol. 30 Fi.nally, -he compound (6d) can be reacted by the same WO
2005/105778 PCT/JP2005/008568  62 synthetic method of the compound
(5e) as above Scheme to  give the desired compound .(6e; Scheme 7
/S_~~s  (19)  Br (7a)  HC?' j~ jJ -R" HQ' R15  (7b) (7c) 0  (7e) (7d)
wherein R' denotes a lower alkoxy group. X is defined the  5 same as
above Scheme 1. According to the method Scheme 7, the starting
material (the compound (7d)) of the invention wherein R' is  methylene
group, R3 is the group (9), and Z3 is (c2) lower  alkoxy group; and the
starting material (the compound (Sc) 



)  10 of the invention wherein RZ is a methylene group, R3 is the  group
(10), and Z' is (c2) lower alkoxy group can be  synthesized. In this method,
to mention below in deta_'__, firstly the  compound (7a) is reacted with an
equimolecular_ to an excess  15 molecular amount of the lower alkyl
acrylate (19) to give the WO 2005/105778 PCT/3P2005/008568
compound (7n) This reaction may he car._ied out according to  % the
following two methods. "'hat is, the compound (7a) us reacted Muth. the
compound  (19) without solvent or in an inert solvent such as DMF,
DM3C,  5 diethyl ether, THY, dioxane, acetone, NE-K, methanol, ethanol,
acetonitrile, methylene chloride, dichloroethane and  c'r_lorofQ i,
optionally under an inert gas such. as argon and  nitrogen, in the presence
of an equimolecula'r to an excess  molecular amount of base such as
=iethvlamin.e and 10 diisopropylethylamine, in the presence of a catalytic
amount  to an equlmolecul ar amount of organic metal catalyst such as
palladium(II) acetate and his,triphenylphosphine) palladium  chloride, and
in the presence of an equimolecular to an  excess molecular amount of
phosphine ligand such as 15 tr_phenylphosphine and
tri(o-tolyl)phosphine, and at room  empe. ature or with heat (Hee),.
reaction 'Method I) The compound (7a) is reacted with the compound (19)
without solvent or in an inert solvent such as DMF, DMSO,  diethyl ether,
Tar, dioxane, acetone, methanol, ethanol, 20 acetonitrile, methylene
chloride, dichloroethane and  chlorafor-rLi, optionally under an inert gas
such as argon and  n'_trogen, in the presence c -f equimolecular to an
excess  molecular amount of base such as potassium carbonate, sodium
bicarbonate, sodium hydroxide, sodium acetate, sodium 2d methoxide,
sodium ethoxide, triethvlamine and  



di seprcpylet_17'-.~i ne, in the presence an enui_nclecular to  an excess
molecular amount of 31_ase-transfer catalyst such as  tetra;
;._-buty_)ammor_ium chloride and tetramethvl ammonium  c_-lo ride, in
the presence of a catalytic amo,,int to an 30 eau'_molecular amount o'
organic metal catalyst such as WO 2005/105778 PCT/JP2005/008568  6d
(triphenylp:hosphine)palladiu=.  palladium(I=) acetate and his chloride,
and optionally in the presence of an additional  dehydrator such as
Molecular Sieves, and at room temperature  or with heat (Heck reaction ,
Jeffery condition) (Method 2) 5 Among =hem, Method 2, especially the
reaction under  argon atmosphere in DMF in the presence o=: an
eguimolecula- amount of tetra(n-butyl)arnmonium chloride, an excess
molecular amount of sodium bicarbonate, an excess molecular  amount of
Molecular Sieves (for example, "3A 1/16",. see Showa 10 Kagaku
Chemical Database) and a catalytic amount of  palladium(T_I) acetate at
80 C. is preferable. Then, the obtained compound (7b) can be reacted
with  atmospheric or pressured hydrogen gas in an inert solvent  such as
DMF, DMSC, diethyl ether, T`r'__'', dioxane, methanol, 15 ethanol,
acetonitrile and methylene chloride at room  temperature or with heat, in
the presence of a catalytic  amount of catalyst for hydrogenation such as
platinum dioxide  and palladium-carbon to give the compound (7c).
?among these  reactions, espec-ally the reaction with vigorously stirring
20 with atmospheric or pressured hydrogen gas (1-3 kgf/cm`) in  methanol
or ethanol at room temperature in the presence of a  catalytic amount of
Platinum dioxide is preferable. The compound (7c) obtained above can be
transformed to  the desired compound (7d) by the same method that the
25 compound (Se) is obtained from the compound (5d) in above  



Scheme 5. Ir addi lion, the above compound (7b) can be reacted by  the
sane method that the compound (5e) is obtained from the  compound (5d)
in above Scheme 5 to give the compound ('7e) . ELI The starting hate-ial
of the compound of the invention WO 24)05/105778 PC97JP2005/008568
65 wherein a lower a.1k,ylei e group, and R3 i5 the Col.: cu-p the group
:0) the group i2) can be synthesized when an  appropriate starting
material is used in the method of Scheme  7. Scheme 8 0  Ph3P . ~'. R15
HQ' N~ CHO - (8b) HO N1 /J Res  (8a) (7b) wherein R75 is defined the
same as above Scheme 7. Ph denotes  phenyl group. As shown in above
Scheme 8, the compound ('7b) shown in  above Scheme 7 can be also
prepared using the known compound  10 (Ba) as the starting material
according to. Wittig r <: reaction __ (:__  Maercher, OR, 14, 27C (1965)
B.E. Maryanoff et al., CRV, 89,  B63 (1989)) or Wittig-Sorner reaction (the
reaction. usinc a  phosphonic acid ester instead of a phosphonium, salt in
Wittig  reaction). the case of Wittig reaction, the desired compound  (7b)
can be obtained when the compound (Ba) is reacted with  an
equimolecular to an excess molecular amount of the  compound (Bb)
without solvent or in ar_ inert solvent such as  DMT, diethyl ether, THF,
dicxane, methanol, ethanol, 20 acetonitrile, methylene chloride,
dichloroethar_e nd  



a  chlorofc-=, optionally under an inert atmosphere such as  argon and
nitrogen, at ice temperature, at room temperature  or with heat. Especially,
the reaction of an excess  molecular amount of the compound (Bb) in
DMF is pre_erable. !RHO 2005/105778 PCT/J1120051008568  66
Wittig-Horner reaction can be car.roed out as the satire way,  using the
corresponding phosphonate ester of the compound  (8b) instead of the
compound (Bb), and an appropr_ate base  such as, sodium methoaide. 5
The starting material of the compounds of --he invention  wherein R` is a
lower alkylene group, and R2 is the group (9)  she group (10) or the group
(12) can be synthesized when an  appropriate starting material is used in
the method of Scheme  E. Scheme 9 R1a  H0"~ N1 Br (20) > HC)--'---- N
R1s  (7a) (9a) N  R16 - ~! 16  1 C (9b) (9c) Wherein R `_s a hydrogen
atom, or  0 0  ,R17 O N N-R17  wherein R" denotes a lower alkyl group.
The starting material (the compound 9b)) of the  l compound cf the
invention wherein P.` is a me hyl.ene group and  R _~ (2) a sower alkyl
group; the starting mater-a_ ,'the  compound (9a) ) of the compound of the
invention wherein p is  



a metnylene group? and R is the group (9) provided that Z is  8 i Owe]`
alkoxy t c2,; and the .,'_a.rt lug material . (t_-_.e COm;DOllnC% WO
2005/105778 PCT/JP2005/008568 c7  (9c)) of the compound of the
invention wherein a2 is a  methylene group and P. is the group (11)
provided that Z i ;  the group ON having a lower alkyl group at the
4-position  can he prepared according to the method of Scheme Q. 5 In
this method, firstly the compound (7a) is coupling  with an equimolecu ar
to an excess molecular amount of the  alkyne derivative -(20) to give the
compound (5a). This  reaction can be carried out in an inert solvent such
as DM5,  DMSO, diethyl ether, TEF, dioxan_e, acetone, "K, methanol, 10
ethanol, acetonitrile, methylene chloride, di.chloroethane and  chloroform,
in the presence of an equimoiecular to an excess  molecular amount of
base such as triethylamine,  di isopropylethylamine and t-butylamine, in
the presence of a  catalytic amount of organic metal catalyst such as 15
tetrakis(triphenylphosphine)palladium(0) and palladiun(II)  chloride, and in
the presence of an activator such as  copper(I) iodide, optionally under an
inert gas such as argon  and nitrogen, in the presence of an antioxidant
such as BET  (butylhydroxytoluene). Especially the reaction under argon
20 atmosphere in DMF in the presence of an excess molecular  amount of
t-butylamine, a catalytic amount of  tetra-:
s(triphenylnhosphine)palladium(0), copper(-) iodide  and BHT at 80C is
preferable. Then, the obtained compound (9a) can be reacted by the  25
same method that the compound (7b;; is transformed to the  compound
(7c) as shown in above Scheme 7 to give the compound  (9b).
Furthermore, the compound (b) is reacted by the same  method that the
compound (Sd) converted to the compound  



30 (Se) as shown in above Scheme 5 to give the desired compound WO
2005/105778 PCT/JP2005/(I08568  68  (9c) Some compounds of the
invention may be also prepared  according to various known synthetic
methods from the other  compounds of the invention obtained by
above--mentioned 5 methods as a starting material, using the properties
based on  the basic structure and the type of the substituent.  Hereinafter,
the preparing methods of the compounds of the  invention that the present
compound of the invention can be  transformed to the other compound of
the invention will be  illustrated with showing the schemes. Scheme 10
NHR1a NH,  N N  N H?N N S-R~- N1 R' H2N~ N S-R2-(i R`  (1A) (1B)
NHR1b  N N  tl f-{ZN N G~ S-R2-iNl~ ,j R'  (1 C) wherein R` and R3 are
defined one same as above the general  formula (l). RID denotes a lower
alkylcarbonyl group. RP  15 denotes a lower alkylcarbonyl group, a lower
alkenyl WO 2065/105778 PCT/ P2005/0085(,8  69 carbonyl group or a
phenv:carbony:_ group. shown in scheme 10, the compound of f the Z-n
rer lion  



(the compound --.BI, wherein R' a hydrogen atom in the  general formula
(1) can be obtained, when the compound (`IA 5 of the invention wherein.
,B- is a alky_carbonyl group such as  acety]. group is reacted' with an
equimolecular to n excess  molecular mount of base such as potassium
carbonate, sodium  bicarbonate, sodium acetate, sodium hydroxide,
potassium  hydroxide , sodium methoxide and sodium ethoxide, or acid i0
such as hydrochloric acid, sulfuric acid, acetic acid and  citric .acid in an
inert solvent such as water, DMF, DM50,  diethyl ether, TIIF, dioxane,
acetone, MEP, methanol, ethanol,  acetonitrile, methylene chloride,
dichloroethane and  chloroform, and hydrolyzed. The hydrolytic reaction
can be 15 carried out at room temperature to enhanced temperature, I-
particular, preferably the hydrolytic reaction is carried out  by stir-ring in a
mixture of ethanol and water with aa-ueous  hydrochloric acid at 80C. The
compound (1C) of the invention wherein R1 is a  '.0 lower alkylcarbonyl
group, a -,Owe-- alkenylcarbonyl group  and a phenylcarbonyl group can
be synthesized, when the  compound "--B;' of the ntien=ior. wherein Rl is
a hytroger! atom  is reacted with an ecru--molecular to an excess
molecular  amount of ar. acv_ati or_ agent such acid clior--de and act-",'e
~: es'=err in an inert solvent such as DI130, diethyl ether, T`F  dioxane,
acetone, 11DK, acetcnitr_ie, methylene ceh<loride,  dichloroethane and
chloroform, an the presence of an  equlmolecular to an excess molecular
amount of base such as  potassium carbonate, sodiuzr bicarbonate,
sod.-Lum. acetate, 30 sodium hydroxide, potassium: hydroxide,
triet_-ylar:ine and WO 2005110577E PCT/3P2005/00N568  70
da__sopropyletnylamine, at ice temperature, at room  temperature or at
enhanced temperature. In part_cular, preferably this reaction carried out  



h y reacting with an excess molecular amount of acid chloride.  S in the
presence of an excess molecular amount of  triethylamine in acetonitrile at
room temperature. Scheme 11  NHR'  N J H?N^N ~S-R2 i' R4-NN_Z1a  (I
D) N  N! R4-N NH .R4.-N IN-Z1b  ( E) (1r) wherein R , R` and F' are
defined the same as -_he above  General formula (1). Z1 denotes (alt) a
lower  10 alkylcarboryl group or (a28) a lower alkoxycarbor_yl group. And
Z' _s defined the same as the Z' group of the general  formula (") except a
hydrogen atom, oh at is, it denotes any  one of the croups selected from
(al)-(a31) and (a33)-(a38)  of the general formula (I). l5 As shown in
Scheme 11, the compound (lE) of the  invention wherein p3 is the group
(6) and Z' (a32) a  hydrogen atom in the general formula (1) can he
synthesized  when the leaving group is cleave! from the compound (11))
of WO 2005/105778 PCT/9P2005/008568  71 the invention where-'=- P,3
is The group (6 and, Z is the,  group of (a12) or (a-28) , '..hot is, the
compound. has a gr o'.ln  To be cleaved. To agent'-on above in detail, the
compound  (1E) can be obtained, when the compound ("1D) the 5
invention is reacted with an ecuimolecular -to an excess  molecular
amount of base such as potassium carbonate, sodium  bicarbonate,
sodium acetate, sodium hydroxide, potassium  



hydroxide, sodium methoxide, and sodium ethoxide, or miners-'_  acid
such as hydrochloric acid and sulfuric acid, or organic 10 acid such as
acetic acid, trifluoroacetic acid and citric  acid in an inert solvent such as
water, DMF, DMSO, diethyl  ether, THF, dioxane, acetone, MEh,
methanol, ethanol,  acetonitrile, methylene chloride, dichloroethane and
chloroform or without solvent, and hydrolyzed. The 15 hydrolytic reaction
may be carried out at ice temperature, at  room temperature or at
enhanced temperature. in particular,  it is preferable that the compound of
the invention wherein  Z'a is BOC group (t-butoxycarbonyl group) is stirred
with an  excess amount of trifluoroacetic acid at room temperature  20
without solvent. As shown in Scheme 11, the compound (1F)) The
invention wherein R3 is the group (6 and Zi is any one of  the groups
selected from (al (a3`_j and (a33)-(a38) in the  general formula (1) can be
synthesized from the compound 25 (1E) of the invention wherein R3 is the
group (6) and Z7 is  432: a hydrogen atom in the genera- - formula
according as the type of the Z' group the_reo as follows. That is, the
compound (15) can he reacted with an  ecuinlolecular is an excess
molecular amount of an acylation  30 agent such as alkylcarbonyl
chloride, arylca:rronyl chloride WO 2003/105778 PCT1.IP2003/008S68
and active ester an inert solcrent such as DMF, DMSC,  dI' c-hyl ether,
TKF, dioxan_e, acetone, NEE,  methylene c_ bride, dichloroethane and
chloroform in t_ e  presence of an equimclecu-_ar to an excess molecular
amount of 5 base such as potassium carbonate, sodium bicarbonate,
sodium  acetate, sodium hydroxide, potassiuma hydroxide, tr.iethylamine
and diisopropylethylamine at ice temperature, at room  temperature or at
enhanced temperature to provide the  



compound of the invent'-on wherein Z' is the substituted 10 carbonyl
group of (a12)-(a28) or (a36)-(a38). It is  preferable to react with an
excess molecular amount of the  substituted carbonyl chloride in
aceton.itrile in the presence  of trie'thylamine. The compound (1E) can be
reacted with an equtmolecular  15 to an excess molecular amount of the
carhoxv_i.e acid compound  having a variety of substitueats an inert
solvent such as  DMSO, diethyl ether, T'r'_P, dioxane, acetone, MEK,
acetonitrile,  methylene chloride, dichloroethane and chloroform in the
presence of an equimolecular an excess molecular amount of 20 a
condensing agent such as DCC, V3C, BOP and DEPC, optionally  in the
presence of an equimolecular to an excess molecular  amount of an
activating agent such as HOSu, HOBt and HOOBt to  give the compound
of the invention wherein is the  substituted carbonyl group of (a'_2)-(a28)
or (a36)-(a38). 25 The reaction can be carried out at any temperature
condition  of ice tempo rater e, room _em_oerature and enhanced
=empera'.~ure.  in part 1.Ci.'..ar, it is _.referable that 'the reaction carried
out in the presence of WSC and HOet at room temperature. The
compound (11]) can be reacted with an equimolecuwlar  30 to an excess
molecular amount of a sulfonylating agent such WO 200-5/M5778 as
alk_y'sulfonyl c.-oride and arylsulfonyl chloride in the  presence of an
ecmirnc ocular to an ex ces_s molecular amount of  'base such as
potassium carbo bate, sodium bicarbonate, sodium  acetate, sodium
'_Vdrox-de, potassium hydra>_ide, Pie thyiamine 5 and
diisopropylethylam_ine in an inert solvent such as DMH',  MSC), diethyl
ether, TEF, dioxane,. acetone, MEK, aceton_i'trile,  methylene chloride,.
d.ichloroethane and chloroforms. to provide  the compound of the
invention wherein Z1 is any one of the  groups selected from. (a29)-(a31).
The reaction can be 10 carried out at any temperature condition of ice
temperature,  



room temperature and enhanced temperature. In particular, it  is
nrefeiab-e that she reac~ion is carried out in the  presence of an excess
molecular amount of diisopropy=.  ethylamine in DMF at room
temperature. 15 The compound (1E) can be reacted with an
ecraimolecular  to an excess molecular amount of alky].ati-ng agent
including  alkenylating agent. such as alkyl halide (e.g. alkyl chloride)  and
alkylmethane su-fonate in the Presence of an  equimolecular to an excess
molecular amount of base such as 20 potassium carbonate, sodium
bicarbonate, sodium. acetate,  sodium. hydroxide, potassium hydroxide,
tr_et:rylamine and  diisopropylethylamine in an inert solvent such as DMF,
EMS,-,  diethyl ether, T'HF, dioxane, acetone, MEM, acetonitrile,
methylene chloride, dichloroethane and chloroform to provide 25 the
compound of the invention wherein Z_ is any one of the  groups selected
from (al)-(all) and a33) (a35). T'he  reaction can be carried out at any
temperature condition of  ice temperature, room temperature and
enhanced temperature.  _n Dart cu ar, 1t. pier ate-e that 'r he reaction i -
carried 30 out w-t_. an excess molecular amount of an a'-.1-v at..ng agent,
WO 2005/705778 PCT/JP2005/008568  "Ire' rably alkyl halide the
nreser_ce of an excess  molecular amount potassium carbonate DMF at
room  temperature. The compound (lE) can be reacted with an
equixnolecular  5 to an excess molecular amount of the aldehyde
compound having  the corresponding substituent in an inert solvent such
as  DMF, DM.s0, die`_hyl_ ether, TH".., dio mane, aCe't Gail trite,
methylene chloride, dichloroethane, chloroform., methanol and  ethanol,
optionally in the presence of a catalytic amount 10 an excess molecular
amount of catalyst such as acetic acid to  give the isolated or unisolated
imine compound. ?ind the  imine compound can be reacted with an
equimolecular to an  



excess molecular amount of a reducing agent to one mole of  the
ccmpound (IE), such as sodium bcrohydride, sodium 15 cyanoboronydride
and diborane to provide the compound of the  invention wherein 5' is any
one of the groups selected from  (al)-(all) and (a33)-(a35) (reductive
all.vlation). The  reaction can be carried out at any temperature condition
of  ice temperature, room temperature and enhanced temperature. 20 It is
preferable that the compound (lE) is reacted with an  excess molecular
amoun of the aldehyde compound-'1 the  presence of 5 times of acetic
acid and an excess molecular  amount of sodium cyanoborohydride in
DMF at room temperature. This compound of the invention wherein R' is
the group  25 (7 and Z` is (a32) a hydrogen atom _Jr the general formula
(1) and the compound of the invention wherein ?' is the  croup (8) and ` is
(bl) a hydrogen atom in the general  ormu'_a (1) can be also synthesized
from the compound of  the invention wherein R is the group () and Z` is.
any 30 group of (alt) and (a28) in the general formula (1) and the WO
2005/1115778 PC7T/JP2005/008S68 75 compound of the invention
wherein PO is the _ group (8) and 2" Ls the group of (h2) in the general
formula 1) as the  starting material as similar reaction to obtain the
compound !(1" from ...the compound ('1D) as shown in above  5 Scheme
Ii.. In addition, the compound of the invention wherein R'  is the group (7)-
and Zs  is any group of (al)-(E.31) or  (a33)-(a38) in the general formula
(1) and the compound of  the invention wherein R3 is the group (8) and Z2
is any 10 group of (b2)-(b8) in the general formula (1) can be  prepared
from the compound of the invention wherein R, is  the group (7) and 5: is
(a32) a hydrogen atom in the general  formula (1) and the compound of
the invention wherein 5' is  



the group (8) and Z3 is (hi) a hydrogen atom in the general 15 formula (1)
as the starting material as similar reaction to  obtain the compound (1F)
from the compound (1E) as shown in  above Scheme 11. Scheme 12
lNHR1  N HZN N S RZ~ N1 R4 -C-Z3@  (1G) G  R R4-C-OH (IH) (ii) W(}
2005/1115778 PCT/3112005/008568  76 wherein R. K` and Ft -'s defined
the same as the above  general formula (1) v denote: (c2) a_ower a_itos,jr
group.  is the Z group of the general formula (1 excert a hvdroxy group
and a lower alkoxy group, that is, any one o- 5 groups of (c3) - o22) in the
general formula (l) As shown in Scheme 1' , the compound c the invention
wherein t is. the group ((9; and Z3 is (c"1) a hydr xr  group can be
synthesized from the compound (1G) of the  invention wherein R' is the
group (9) and Z3 is a lower 10 aikoxy group. This reaction can be carried
out, for  example, when the compound (1G of the invention  reacted with
an egnimolecu.lar to an excess molecular amount  of base such as
potassium carbonate, sodium bicarbonate,  sodium acetate, sodium
hydroxide, potassium hydroxide, sodium 1S methoxi.de and sodium
ethoxide, mineral acid such as  hydrochloric acid and sulfuric acid or
organic acid such as  acetic acid, trifluoroacetic acid and citric acid in an
inert  solvent such as water, DMF, :)MS 0, diet11yl ether, THF',
d_Gx:ane, ace-:One' M/"'K, methanol, ethanol, aCetonl.trile, 



20 methylene chloride, dichloroethane and chloroform or without  solvent,
and hydrolyzed. The hydrolytic reaction may proceed  at ice temperature,
at room temperature or at enhanced  temperature. In particular, it is
preferable that the  compound of the invention wherein Z3E is tert-oiito?:y
group is 23 s-irr'ed w-th an excess aoun~ of t.r'_.-1 uoroaCe'!:.1C acid at
_oom  temperature without solvent. In addition, as shown in scheme; 12,
the compound '1I)  of the invention wherein P.'3 is the croup i 9) and Z' is
the  group selected from ,c3)-(c22) in she genera' formula I 33 can he
synthesized from the compound (I3) of the inven:.'.or_ WO 2005/05778
PCT/3P2005/008568 77  wherein R3 is th.e group (9) and 23 (c1) a
hyarosxy group.  To mention above in deta_.1, this method can be carried
out  when the compound ;1H) of the invention is reacted with
eguimclecular to an excess molecular amount of the amine  a_:i.phatrc
r_icrogen contalns.n.o heterocyclic compound having  the appropriate
subsuent corresponding to the desired  _..., an -inert solven.._ such as
IM=, DMSC, diethyl ether, r'UF,  dioxane, acetone, MHK, acetonitrile,
methylene chloride,  dichloroethane and chloroform in the presence of an
10 equimolecular to an excess molecular amount of a condensing  agent
such as DCC, WSC, BOP and DEPC, optionally in the  presence of an
eguimolecular to an excess molecular amount of  an activating agent such
as HOSu, HOBt, IIOOBt. T, this way,  the compound (1j of the invent-on
wherein is the group  15 selected from (c3)-(c20) can be provided. The
reaction can  be carried out at any temperature condition of ice
temperature, roon- temperature and enhanced temperature. 7n  particular,
it is prefera le to react it DNT o- aceton'_trile  in the presence of BOP or
WSC and HOBt at room -temperature. 



20 The compound of the invention wherein R 's the - grcu-.:,  (10) and Z' is
(cL) a hydroxy group in the general formula  (1) and the compound of the
invention wherein R' is the  group (11) and 23 is (cl) a hydroxy group in
the general  formula (1) can be also synthesized from the compound of 25
the inven,-ion wherein R-' is the group (12) and is (c2) a  sower alkoxy
group in the general formula ("_) and -he  compound of the invention
wherein R3 is the group (11) and  Z' is (c2) a lower alkoxy group in the
general formula (2)  as a starting material as similar reaction to obtain. the
comoouId (lE)! from the compound (1G) as + shown n _ above WO
2005/105778 PCTIJP2005/068568  7g  Scheme _._. r_ addition, the
compound of the invention whe.re :c R  is the group (10) and Z _s any
group of ( ,c2 in the  ge-.e al formula _ and the compound of t^e invention
wherein R" is the croup (11) and Z is any group of (c?)- (c22) in the
general formula (1) can be prepared from the  compound of the invention
wherein R3 is the group (10) and  Z' is (c1) a hydroxy group in the
genera'- formula (I) and  the compound of the invention- wherein R' is the
croup (11) 10 and Z' is (c1) a hydroxy group in the general formula 1) as
a starting material as similar reaction to cbtain --he  compound ("II) from
the compound (1H) os shown in above  Scheme 12. The desired
compounds of each process shown in above  15 each scheme and the
compounds of the invention can be  isolated or purified as a free form or a
salt form thereof  according to a conventional method. The means of such.
isolation and purification include some conventional chemical  



operations such as extraction, concentration, distillation,  crystallizat~ on,
_iltrat-on, re-crystalization and various  types of chromatography. When
the compound of the invention is a mixture of  isomers as mentioned
above, each the isomer may be isolated  by a conventional method using
the different physical 25 properties between the isomers. In more detail,
the  separatio_i a stereochem.ically pure isomer from racemic
compounds can be carried our- by a conventional racemic  separation in
which the racenic compounds are formed to  diastereomeric salts with _
usual optically active acid such. 30 as tartaric acid and than separated.
The separation of each WO 2005/105778 PCT/TP2005/008568  79
isomer from a diastereomeric mixture can be carried out, for  example, by
fractional crystallization and chromatography.  In addition, the optically
active compounds of the invention  can he also prepared when using are
optically active starting  o compound. Pharmaceunical composition of the
invention The compounds. of the invention and the salts thereof  have ar-
adenosine ?i2a receptor agonistic activity and thus  they are useful as an
adenosine Ala receptor agonist for 10 mammals including human beings.
Accordingly, the present  inventions also provide pharmaceutical
compositions as a  medicament such as the adenosine Ala receptor
agonist. The present pharmaceutical composition can be prepared  to a
usual pharmaceutical formulation comprising an effective  15 amount of
one or more compounds selected from the group consisting of the
compounds of the invention and the salts  thereof, and some
pharmaceutically acceptable carriers. The  pharmaceutically acceptable
carriers used in, the  pharmaceutical composition of the invention may be
a solid 



2C such as excipient or a liquid such as diluent. The examples  these
carriers include lactose, magnesium stearate, starch,  talc, gelatine, agar,
pectin, gum arabic, olive on, sesame  oil, cacao butter, ethylene glycol
and the like. In addition, the pharmaceutical composition can he  25
prepared in formulation of dosage unit suitable for  adrLnis_ra'tion. The
examples include a solid and liquid  formulation suitable for o=ar
administration such as Ca let,  pill, capsule, granule, powder and liquid as
well as a  formulation for parenteral administration such as injection 30
,intravenous injection, 1.;tramuscular injection, etc.), eye WO
2005/105778 PCT/02005/008568  s0 drops, ophthalmic ointment,
suppository, pe_-cutaneous  absorption agent. and the lik =r, particular,
the preferable  pharmaceutical formulation is an eye drops sin.c.e it is
considered than. the pharmaceutical composition of the 5 invention can be
used as an intraocular pressure reducing  agent, a medicine for the
treatment of glaucoma and the like  based on the adenosine Ala receptor
agonistic activity  thereof. The eye drops can be prepared according to a
10 conventional method, for example, optionally addi_nc an  isotonic
agent such as sodium chloride, glycerin; a  stabilizer such as sodium.
edetate; an antiseptic such as  benzalkonium chloride and parabens; a pH
adjuster such as  d_sodium hydrogen phosphate, sodium dihydrogen
phosphate, 15 boric acid, sodium tet_'ab0."a".e (borax) , hydrochloric acid
and  sodium hydroxide to the compound of the invention (including  the
salt thereof, the same hereinafter) The solid medicament of the present'
invention for oral  administration suer. as tablet, powder and granule can
be  20 'prepared by mixing the compound of the invention with a 



least one inert carrier such as Lactose, mannito_r glucose,
hydroxypropy'_ cellulose, microcrystal_ 1ne cellulose, star`t'.,  polyvinyl
pyrrolidon.e, meta-silicic acid and magnesium  al=lnate, and forming the
-ax-_Ure according a 25 conventional method. The preparation may
further  incorporated by additional appropriate additives, for example,  a
lubricant such as magnesium stearate; a disintegrator such  as carmellose
calcium; a stabilizer such as lactose; a  solubilizing agent such as
glut=._'c acid and aspai-tic acid; 30 and the like. It may further
incorporated by a sweetener, a WO 2005/105778 PCT/JP2005/008568
8:.. favor-, a perfume, an antiseptic agent and the like. The  ~ablet and pill
may be coated with a sugar--coating film such  as sucrose, gelatin,
hvcdroxypropy_ ce.l_ulo S le and  hvdroxypropvimethyl cellulose
phthalate or a llm cf  in't:_agastric- or enteric-coated material when
necessary. The _-q-c_.d medicament for oral administraton such as
emulsion, solution, suspension., syrup and eir can be  prepared by solving
or dispersing the compound of the  invention in an inert diluent used in
general such as 10 purified water and ethanol. The liquid medicament
may also,  contain an auxiliary agent such as wetting agent and
suspending agent, a sweetener, a flavor, Perfume,  antiseptic agent and
the like. The injection for pa--enteral adm_=_r_istration includes  15
aseptic aqueous or nonaqueous solution, suspension, emulsion  and the
like, and the aqueous solution and suspension can he  prepared
according to a conventional_ method, for example,  using distilled water
for injection and saline as a diluent.  The nonaqueous solution and
suspension can be prepared 20 according to a conventional method, for
example, using  propylene lycol, polyethylene glycol or vegetable oil such



as olive oil; alcohols such as ethanol; diluent or carrier- such as
polyscrbate 80. The solution or suspension may  further contain an
auxiliary agent such as an antiseptic 25 agent, a wetting agent, an
emulsifying agent, a dispersing  agent, a stabilizer (e.g., lactose) and a
solubilizing agent  (e.g., glutamic acid and aspartic acid). The injection is
sterilized according to a conventional method, for example,  by filtration
with the filter for removal of bacteria, 30 addition of a* timmicrobia . or
radiation such as ga_!m a-rav, _ri WWO 2005/105773
PCT/J112005/008563  82 addition, the injection can be. also prepared as
the  extemporaneously preparing formulation, which the prepared  asep'c
solid medicament is dissolved with aseptic. water or  aseptic solvent for
injection before use. 5 The dosage regimen for the pharmaceutical
composition of  the present i.nventior.L_n each the form-.-,lation will be
determined in each case depending on the condition of the  patients to
which the pharmaceutical composition is  administered (subject fo
adminis' ra'`__On), age, sex and so on. 10 In general, the dosage of the
eye drops which comprises the  pharmaceutical composition of the
present invention can be  determined to be the amount so that the eye
drops containing  ,.he active compound in a concentration of 0.0001-loo
(w/v) is  dropped or swabbed once to several times a day. The amount 15
of the eye drops for one usage is generally about 0.001-1 mZ  for an adult.
n the case of the oral medicament or the .injection of  the pharmaceutical
composition of the =-nvent:on, the dosage  can be determined so that,_
the compound of the invention is 20 administered in an amount of
0.001-l000 mg per day in adult.  The dfl...'_y dose may be administered
once d day, but prefera.^,-l V  be divided in several times. The above
dosage is only  



guideline and. hence it may be a--so increased or decreased.  As
mentioned above, it is hopeful to determine the dosage 25 every time to
be used depending or various conditions.  accordingly, depending on the
conditions, the reduced dosage  may stil- exhibit suff'_c_ert effects.
1NJZ'STP,IA_T- APPIIC.AEri,ITY The compounds of the invention ex bit.
the actin .. 30 ac.-iva'.ti.ng an adenosine Ate. receptor .e. adenosine AlE!
WO 20051105778 PCT/J-'20(5/0(W568  83 receptor agonist activity) and
are useful for the prevention  and/or treatment of glaucoma and ocular
.hypertension by the  intraocular pressure reducing action thereof. BEST
MODE FOR CARRYING OUT THE INVENTION Hereinafter, the present
invention is illustrated by  Reference E:anples for the preparing the
starting compounds  and by Example for the preparing the compounds of
the  invention, and also experiments of the pharmacological tests,  but
should not be construed to be limited thereto. l0 The nuclear magnetic
resonance (NMR) spectra in the  examples mentioned below were
measured under the following  conditions. The abbreviate symbols are
defined as follows. Apparatus :JNM-AL300 (JEOZ)  Internal standard
substance: TMS _5 s: singlet, d: doublet, t: triplet, q : quartet, quin`:
quintet, seat: sere The following abbreviations are employed in the
examples.  IPE: isopropyl ether WSC: _ ; -eth- _ , ~ -3- (3
dime*rny=a_minoprcp5%i ) carbodiinade  20 hydrochloride LiAl?4: lithium
aluminum hydride  THY: tetrahydrofuran 



THAI: tet_a:butyl ammonium fluoride TBAF/THF solution: a mixture of
tetrabu_yl ammonium  25 fluoride and tetrahydrofuran DMF: N, AI
dimethylformamide  HOBt: 1-hydroxynenzotriazole  m-CPBA:
m-chloroperbenzoic acid  E DE: ethanol 30 INS: N-hromosuccinimide WO
2005/105778 PCT!JP2005/008568  04 DDQ: 2,3 dich.loro 5,F dicyan.o x.
benzocuinone  DMSC: dimethyl sulfoxide BOP and BOP reagent:
benzotriazos-l-yloxytris (di2:eti:yl- al.ino)phosphonium
hexaflucrophosphat.e 5 TFA: trifluoroacetic acid  Reference Example I
Methyl (4-formylphenyl) carbamate (560 mg) and  nalononitrile (206 mg)
were dissolved in 10 mL of ethanol,  and one drop of piperidine was
added to the resulting 10 solution, and then the mixture was stirred at
room  temperature for 3 hours. !PE (IOmL) was added to the  reaction
mixture, and a precipitated crystal was filtrated to  give 441 mg of methyl
:4-(2,2-dicyanovinyl)phenyllcarbamate  as a yellow powder. 13 'H-1 <
(CDC-?) o: 7.90 (2H, d, J = 8.7 Hz), 7.65 (111, s), 7.56  (2H, d, J - 8.7 Hz),
6.92 (1H, hr s), 3.83 (3H, s). Reference Example 2 To 20 mL of absolute
ethanol, 250 mg of metallic sodium.  was added in small portions. After
dissolved completely, 760  20 mg of thiourea was added to the above
solution, and the mixture was stirred at room temperature for 1 hour. To
the  reaction, 2.11 g of Dt-[4-(2,2-dicyanovinyl)phenyllacetamide  was
added, and the mixture was heated to reflux for 3 hours.  



Then, The solvent was removed under reduced pressure from the 25
reaction mixture, the residue was dissolved in 30 mL of water.  in addition,
the mixture was acidified by adding acetic acid  in small portions, thereto
BOnd of ethyl acetate was added  and then the solution was stirred
overnicht. Filtration o the precipitated material gave 1 _ g of lI^[4i-( -
a110_r_  3C. cyanC mercy ro-2,3-dihydropyr midis thenyl] aoetamide W0
2005/105778 PCT/TP2005/008568  85  as a white powder, 1h-RTM
~EMS~-dpi o: ...9$ ?H, s) 9.55 ;~ -H, hr sl, 756 12sI, c,  J = 8 7 z ) , 7 . 4
(2H, d, J = 8 , 7 H z ) , 6.16 231, s , 4.92 (n,  s), 2,0* (3H, s) 5 Reference
Examine 3 2,6-His(bromomethyl) pyridine '265 mg) was Suspended in  mL
of ethanol, thereto 87 mg of morpholine was added at ice  temperature,
and the mixture was stirred at room temperature  overnight. The reaction
mixture was concentrated under 10 reduced pressure, and the residue
was purified by  chromatography on silica gel (methylene chloride -
ethanol - triethylamine = 400:20:1 (v/v, the same hereinafter)) to give  90
mg of 4-(6-hromomethylpyridin-2-ylmethyl)morpholine as a  white powder.
15 'E-NMR (CDCI;) 5: 10,0 (`_H, s), 7.54-7.48 (2H, m), 7,42 (1H,  s), 7.20
(1H, s), 4,08 (2H, t, J = 6.0 Hz), 3,56 (2H, t, J =  4.5 Hz), 2.49 (2H, t, J =
7.2 Hz), 2,42-204 (4H, m), 1.89  (2H, quint., J = 6.6 Hz), Reference
Example 4 2`' (1) To at round-bottom flask was added 2,3 g of 6-
bromopyridin-2-ylmethyl acetate, 1.18 g of tr3methyl  silylace_ylene, 219
mg of his (t_riphenylphosp_^.inel - palladium(I_) chloride, 114 mg of
copper(I! iodide and 12 mL  



of triethylamine, and then the mixture was hearted to reflux 25 under
argon atmosphere for 5 hours. After _  allowing to cool,  the mixture was
concentrated to dryness under reduced  pressure, thereto water was
added, and one mixture was  extracted with ethyl acetate. The organic
layer was  concentrated under reduced pressure, 7 a LL of methanol and
30 30 mL of IN aqueous potassium hydroxide were added to the WO
2005/105778 PCT/JP2005/008568  86 residue, and the mixture was
stirred for 1 ho-r. The  reaction mixture was acid. fied wit", IN by
droch.:_cr_'c acid an d  d  concentrated under reduced pressure. The
concen=a -ed  so_ t .or_ was basifieo with potassium carbonate, and
extracted 5 with ethyl acetate. The organic lamer was washed with brine,
dried over anhydrous magnesium sulfate, and .hen the solvent  was
removed off under reduced pressure. The product was  purified by
chromatography on silica gel (hexane - ethyl  acetate = 4:to give 212 mg
of (6-ethynylpyridin-2- 10 vl)methanol as a white powder. H-NIW.
ACDC13) 5: 7.67 (1I?, J = 7. 8 Hz) , 7.40 (IF, d, J =  /..; Hz~, 8 '7 H, d, j =
7.8 Hz), 4.76 (2H, d, tiT = 3.7 Hz) ,  3.38 (1:I, t, i = 5. i Hz) , 3.18 (1H, s) .
(2) (6-Ethynylpyr'd n-2-vl)met'hanol (320 mg) and  15 morpholine (1 g)
were dissolved in 3 mL of ethanol, and the  solution was heated to reflux
under argon atmosphere for: 24  hours. After allowing the reaction to
cool., the ethanol was  removed under reduced pressure, and the residue
was basified  a;itr aqueous sodium. hydroxide, and extracted with
ch.loroferm. 



20 _e organic layer was washed with brine, dried over anhydrous
magnesium and the solvent was removed. The rec id:ue  was purified by
chromatography on silica gel chloroforrzi  me-ha.cl - aqueous ammonia =
200:10:1) to give 122 mg of 6- (2-morpholin-4-ylethyl)pyridin-2-vl methanol
as a yellow o_1. 25 1H IJMF. (C17C13) 5: 7.60 (1H, t, J = 7.8 Hz), 7.08
(1H, d, J =  1. 6 H z ) , , . 0 3 (13, d, J = 7 . 8 4. (2H, s), 3.73 (4r-I, t,  5 =
4.5 Hz), 3.00 (2H, dd, J = 10, 8.7 Hz), 2.77 (2H, dd, J =  10, 8.7 _ ;;, -.53
(4H, t, J = 4.5 Hz). (3) i6-(:-IDSorpholin-4-yleth yl)pyr.idin, -I ; )me_nano'_
(122  30~ mg and dii sopro yl e''vh:%1 aTR.':. P..e (104 mg) were
dissolved in 2.5 WO 2005/105778 ]PCTiJI'2005/00856%  87 mL of
dichloromethane, and 47 }xL of me::ha.nesulfonyl chloride  was added
droow.ise to the solution at ice tempeiat u]-e, and  then the mixture was
stirred at room temperature ov err.~ght.  After removing the solvent from
the =reaction mixture under 5 reduced pressure, the residue was purified
by chromatography  on silica gel (chloroform - methanol - aqueous
ammonia =  300:10:1) to give. 80 mg of 4-[2-(6-chloromethylp yridin--2--
yl)e h ylJm.orpholine as a yellow oil. 'H-NP2R (CDC13) o`: 7.62 (1H, t, vT
= 7.8 Hz), 7.30 (11, d, 3 =  1D 7.8 Hz), 7.12 (1H, d, J = 7.8 Hz), 4.64 (2H,
s), 3.72 (4H, t,  3 = 4.8 Hz), 2.98 (2H, dd, J = 10, 8.7 Hz), 2.74 (2H, dd, J
10, 8.7 Hz), 2.53 (4H, t, J = 4.8 Hz). Reference BxamrlG (1)
6-(t-Butyldimethylsilanylcxymethyl)pyridine-2- 15 carboxaidehide (4-29 g)
was dissolved in 50 mh of DMF, and.  7.14 g of
(carbethoxymethylene``riphenylphospYorace was added  to the solution,
and then the mixture was stirred at room:  temperature for 1 hour. The
reaction mixture was poured into  ice-water, and extracted with ethyl
acetate. The organic 20 layer was washed with water, dried over
anhydrous magnesium  



sulfate, and concentrated to dryness under reduced pressure.  To the
residue, 100 ml of a mixture of hexane - ethyl acetate  5:1) was added, the
insoluble material was filtrated off,  and the filtrate was concentrated under
reduced pressure. 25 The residue was purified by chromatography on
silica gel  (hexane - ethyl acetate = 10:1) to give 5.45 g of ethyl 3-[6-
(t--butyldimethylsilan.ylox-ymethyl)pyridin-2-?1)acrylate as a  light yellow
oil. 'H b1MF', (CDT) c: 7.72 (1H, t, j = 7.5 Hz), 7.66 (13, d, J =  30 15.6
Hz.) , 7. 4 9 (lH, d, J = 7. 5 Hz) , .29 (lH, Ci, j = 7.5 Hz) , WI) 2005/1Q5778
P'C'T/JP'20051008568  88 6.88 (13I, d, I = _5,6 Hz), 4.83 (2H, s), 4.2.
(2H, q, J = ...- Hz), 1.33 (311, J = 7.2 Hz), 0.97 (9H, s), 0. is (6155, s). (2)
Ethyl 3- (t-but ldimethvlsiian lox eth l _din- 2-yljacrylate (5.45 g)) was
dissolved in 100 ml: of ethanol,  5 and 200 mg of platinum dioxide was
added to the solution, and then the mixture was stirred under atmospheric
hydrogen  pressure at room temperature for 5 hours. Mier the purge  with
nitrogen, the catalyst was filtrated off, and the  solvent was removed to
provide 5.07 g of ethyl 3-[6-(t 10 butvldimeth.ylsi"anyloxymethyl)pyri.din-
2-ylI propionate as a  pale yellow oil. -H-NR (CDC13) 5: 7.60 (1H, t, J =
7.5 M), 7.33 (1R, d, J =  7.5 Hz), 7.03 (1H, d, J = 7.5 Hz), 4.79 (2H, 5),
4.12 (2H, q,  J = 7.2 Hz) , 3.07 (211, if J = 7.5 Hz) , 2. 75 (2H, t, j = 7.5 15
Hz), 1.23 (3H, t, 1 = 7.2 Hz), 0.96 (9H, s), 0.11 (6331, s). (3) Ethyl
3-[6-(t-butyldnethylsilanylox-ymethyl)pyridin- 2-yl]propionate (5.07 g) was
dissolved in 100 mL of ethanol,  and 23.5 mL of 1N aqueous sodium
hydroxide was added to the  solution, and they. the mixture was stirred at
room 25 temperature for 2 hours. The reaction mixture was  concentrated
no approximate half volume thereof under reduced  



pressure, after adding ice-water, the solution was acidified  with
hydrochloric acid, and. extracted with ethyl acetate.  The organic layer
was washed with brine, dried over anhydrous. 25 magnesiurn sulfate, and
concentrated under reduced pressure.  The residue was purified by
chromatography on silica gel  (chloroform - methanol = 10:1) to give 2.77
g of 3-[6-(t- b) p utlridimethyls `_1 anyloxymethV-, yridin- 2-y1]propionic
acid as  a colorless powder. 30 -N 5 (CDC13) 5: 7. 7 7 (1H, t, J = 7.5 Hz) ,
7.47 (111, d, WO 2005/1(h778 PCT/3P2005/1108568  89 7 . 5 Hz) , 7.13
(1H, d, J = 7 . 5 Hz) , 4 . 84 (2H, s) , 3. 15 r  J = 6.0 Hiz), x.82 (2f, t, ;i = 6.0
Hz) 0.96 (9.T; s), 0.1 (611 s) 4)
3-[6-(t-Eutyldimethylsilany]_ostynethyl)pyridin 1 propionlc acid (1.65 g)
was dissol' ed a_r 30 ttI of raethyletie  chloride, and 584 jpL of morpholine,
1.6 a of WSC and 1.56 mi,  of tri.ethvlamine were added to the solut"ion,
and then the  mixture was stirred at room temperature or%ernigh.^`. The
reaction mixture was diluted with chloroform, transferred  10 into a
separating funnel, and washed with water. The organic  layer was dried
over anhydrous magnesium sulfate, and  concentrated under reduced
pressure. The residue was  purified by chromatography on silica gal
(chloroform. - methanol = 301) to give 91 g of 3-[6-(t 15
butvld_methylsilanvloxyrethy1;pyridin-2-yl]- morrho-ir_-4-y1- propan-l-one
as a yellow rH ?1F. (CDC-1-0) o: 7.60 !1H, t, J = 7.5 Hz), 7.33 (1z, d, J =
7.5 Hz), 7.08 1H, d, J = %.5 Hz), 4"79 (2H, s), 3.62-3.13  (Sn, m), 3.11
~?H, :, _? 2.77 



, -, 7.5 Hz),  2` 0.96(9:, 0.1_(611, s) (5 To a s =spension of 420 mG of
-J1=.1 H4 in 20 mL of 'm$[', the solution of _~.9 a of
3-6-(t-butyldimethvlsilanvl- oxymeuhyi;pyrid-n-2-yl]-1-mor holin-4 P
V"~p_ropar_-1-one in 30 mL  of THE was added dropwise at ice
temperature. After the  25 reaction mixture was stirred at room
temperature for 3 hours, the excess Li,.1H4 was o-uenched with water,
and the solution  was filtrated through Hyflo Super-Cel (Nacalai. Tescue)
and  partitioned. The organic layer was washed with brine, and  ..die:'.
over anhydrous magnes:_U7- Sulfate. After removing the  30 solvent
under reduced pressure, the residue was purified by WO 2005/105778
PCT/JP2005/008568  90 chromatography on silica gel (methylene
chloride ethanol =  4 0:7.) to give 760 mg of 41(t_  a yld
snethy_si'anylcxvmet vl p;;rldin 2 r jprcpyl}morp.o'-ine. Then, to solution of
760 me of 4-{3-[6 ~t- 5 iut;,l.dime'thy_s-l.any].oxynethyi)pyridin-2-vl)
propyl}mcph.ollr_e in 4 in! THE' at ice temperature, 4.34 mL of a solution
of  TB.AF/THF (1 mol/L) was added drepwise. After stirring the  solution at
room temperature for 2 hours, the solvent was  removed, and the residue
was purified by chromatography on 10 silica ael (methylene chloride -
ethanol = 40:1) to give 495  m.g of (q (3 morpholin 9 ylpropyl)pyridin
2-y1]methanol.  Additionally, to the solution. of 495 mg of the resulting [6
(3-mo ph.clin 4-ylpropyl)pyridin 2 v1]methanol and 104 mg  of
diisoprcpyleth_ylamine in 20 mL of methylene chloride at  15 -ce
empera`ure, 0.18 mL of methanesulfony=. chloride was added droDwise
and the mixture was stirred at room  



temperature overnight. After the solvent was removed, the  esidue was
purified by chromatography or. silica gal  (met=hylene chloride - ethanol =
40:1) to give 290 mg of 4-[3 2(6-c:loromethy_pyridin_-2-yI)propyl]
morpholine as a yellow;  powder. 'H-lq-MR (CDC1.3) b: 7.57 (1H, t, J = 7.8
Hz), ".05 (1H, d, J =  7.8 Hz), 7.02 (1H, d, J= 7.8 Hz), 4.6S (2EI, s), 3.72
(4H, t,  j = 4 . 8 Hz), 2.63 (2H, t, J = 7.8 Hz), 2.47-2.23 (6L, m),  25 1.96
(2H, quint., J = 7.8 Hz). 7eference Example 6
2,6-His(crileromethvl)pyridine (352 mg) was suspended in  4 mL of
ethanol, and 372 mg of _?-(t-"bu toxycarbon`_vl)pipera:ine  was added
into the s-uspensiorn at ice tempera.-~ure, and _hen  30 the suspension
was stirred at room temperature overnight. WO 2005/105778
PCT/JP2005/O08568  97  Tr le reaction mixture was concentrated under
reduced pressure,  the residue was added to water- and extracted with
chloroform.  The organic layer was washed with brine, dried over
anhydrous  magnesium sulfate, and the solvent was removed. The
residue 5 was purified by chromatography on silica gel (methylene
chloride .- ethanol = 30:'_) to give 250 me of t-buty: 4-(6-
chlo.romethvlpyridin-2-ylmethyl)piperazine-'_-carbexylate as a  colorless
oil. -H-NMR (CDC13) 5: 7.69 (1H, t, u = 7.8 Hz) , 7.37 (1H, dd, 3 0 7.8, 2.1
Hz), 4.66 (2H, s), 3.67 (2H, s), 3.45 (4H, t, J =  5.1 Hz), 2.45 (4H, t, 3 5.i
Hz), 1.48 (9H, s). Reference Example 7 1) 6-Methylp_col_ric acid (1.37 g)
and morpholine (870  mg) was dissolved in 30 mL of DMF, and thereto 1.6
g of HOB-'_  15 was added under stirring a. ice temperature. kfter the 



mixture was stirred at same temperature for 15 minutes,  additicnaLly 2.3
g of WSC was added, and the solution was  stirred at room temperature
overnight. The reaction mixture  was concentrated under reduced
pressure, and water was added 20 to the residue, and then the resulting
mixture was extracted  with ethy'. acetate. The organic layer was washed
wi--h brine,  dried over anhydrous magnesium. sii_:...fate, and then the
solvent  was removed. The resulting residue was purified by
chromatography jr. silica gel (methylene chloride - methano_ 25
triethylamine = 900:30:1) to give 1.71 g of (6-methylpyridin-
yl)mo-phcl.in-4i-vlme-.hanone as ._ colorless of-. H Imo. (C'Cl3) a: 7.67 H,
t, J = 7.8 _H ), 7.4-1 (1H, d, 3 8 Hz), 7.20 (1H, d, J = 7.8 Hz), 3.80 (4A, br
s), 3.67-3.58  4H, m), ...57 (3F, s). 0 (2) (6-Methylpyridir 2 yl.)mo.rphol_in
4-ylme anone (7..38 WE) 2005/105778 PCTIM"20051008568  22 g) was
dissolved in 10 mL of chloroform, and 1,77 g of m-CM, .  in 23 mL of
chloroform was added dropwise into the. solution, and the mixture was
stirred at room temreratv.re for one day.  To the reaction mixture, 15 mL of
101 aqueous sodium sulfite  5 was added, and the mixture was
partitioned. The organic layer was washed with saturated aqueous sodium
bicarbonate  and brine, dried over anhydrous magnesium sulfate, and the
solvent was removed. The resulting residue was purified by
chromatography on silica gel (methylene chloride - methanol  10
triethylamine = 1000:25:1) to give 1.26 g of (6-methyl-"I-- oxypyr-idin-
2-yl)morpho1in-4-y-methanone as a white powder.  'E-N1 (CDC13) o:
7.31-7.18 (3H, m), 3.94-3.64 (6H, m;, 3.30- 3.20 (1H, m), 3.18-3.1,2 (1H,
m), 2.52 (3H, Q. (3) To 1.26 g of (6-methyl-l-oxypyridin-2-yl)m.orpholin- 15
4-ylmethanone, 0. _,3 mL of acetic anhydride was added, and the  



mixture was stirred an 1000C for 7 hour. To the reaction  mixture,
saturated aqueous sodium , icarbonate was added, and  the resulting
mixture was extracted with ethyl ace=ate. `?'Ile organic layer was washed
with brine, dried over anhydrous  20 magnesium sulfate, and the solvent
was removed. The residue  was purified by chromatography on silica gel
(methylene  chloride - methanol - triethylamine = 1000:25:1) to give 1.13
g of 6-(morpholin-4-carbonyl) pyridin-2-ylmethyl acetate as a  yellow oil,
25 1y D]ZS (CDC13) 7.82 (1K, t, J = 7.8 Hz) r 7.61 (1H, d, j =  7,8 Hz),
7,42 (1K, d, J = 7.8 Hz), 5.22 (2H, s), 3.82 (43, br  s), 3.67-3.65 (4A, m),
2.17 (3H, s). (4) To 1.13 g of 6--(morpholin-4-carbonyl)pyridin-2- ylmethyl
acetate, 233 mg of potassium hydroxide and 1.5 ml of  30 ethanol were
added, and the mixture was heated to reflux for WO 2005/105778
PCT/JP2005/008568  93 4 hours The reaction mixture was concentrated
under reduced  pressure, water was added to the residue, and extracted
with  chloroform. The organic layer was washed with brine, dried  over
anhydrous magnes unL sulfate, and then the solvent was 5 removed off in
vacia.o. The residue was purified by  chromatography on silica gel
(chloroform-methanol- triethylamine = 500:25:1) co give 530 ma of
(6-h.ydroxymethyl- pyridin-2-yl)morpholin-4-ylmethanon.e as a white
powder. 'H-NNP (CDCi3) 6: 7.81 (1H, t, J = 7.8 Hz), 7.57 (1H, d, J =  10
7.8 Hz), 7.33 (111, d, j = 7.8 Hz), 4.79 (2H, s), 3.82 (4H, hr  s), 3.68 (2H, t,
J = 4.8 Hz), 3.58 (2H, t, J = 4.8 Hz). (5) To a solution of 530 mg of
(6-hydroxymethylpyridin- 2-yl)morpholin-4-ylmethanone and 614 mg of
diisopropylethyi- amine in 10 mL of methylene chloride at ice temperature,
0.28 15 mL of methanesulfonyl chloride was added droowise, and the
mixture was stirred at room temperature overnight. The  



reaction mixture was concentrated under reduced pressure, and  the
residue was purified by chromatography on. silica gel  (methylene chloride
- ethanol = 50:1) to give 570 mg of (6 0 chic)
rometrylpyridin-2-yl)morpholin-4-ylmethanone as a yellow  oil. `H-N11IR
(CDC13) 5: 7.84 (17, t, J = 7.8 Hz), 7.70 ('1H, d, j =  7.8 Hz), 7.52 (1H, d,
C = 7.8 Hz), 4.65 (2I:, s), 3.82 (4H, br  s), 3.69-3.65 (4H, m). 25 Reference
Example- 8 (1) t-Butyl 6-methylpyridine-2-carboxyl ate (3.03 g) was
dissolved in 30 mL of chloroform, and the solution of 3.96 g  of m-CPBA in
45 ml of chloroform was added dropwise into the  above mixture, and the
resulting mxture was stirred at room 30 temperature overnight. The
reaction mix-,u--e was transferred WO 2005/105778 PCT/JP2005/008568
94 to a separating funnel , thereto 35 mL of 10% aqueous Na230  was
added and the resulting mixture was partitioned. The  organic layer was
washed with saturated aqueous sodium  bicarbonate and brine, dried over
anhydrous magnesium sulfate,  and then the solvent was removed. The
residue was purified  by chromatography on silica gel (methylene chloride
- ethanol  = 30:1) to give 3.28 g of t-butyl 6-methyl-l-oxypyridi_ne-2-
carboxylate as a colorless oil. iii-NMR (CDC-3) 5: 7.29-7.13 (3H, m), 2.66
(3H, s), 1.63 (9H,  10 s). (2) To 3.28 g of t-butyl 6-methyl-l-oxypyridine-2-
carboxylate, 1,5 mL of acetic anhydride was added, and the  mixture was
stirred at 100C for 1. hour. The reaction  mixture was neutralized with
saturated aqueous sodium 15 bicarbonate, and extracted with chloroform.
The organic  layer was washed with brine, dried over anhydrous
magnesium  sulfate, and the solvent was removed. The residue was  



purified by chromatography on silica gel (methylene chloride  - ethanol =
30:1) to give t-butyl 6-acetoxymethylpyridine-2- 20 carboxylate as a yellow
ci'_. 1H-NMR (CDC13) 5: 7.94 (1H, d, j = 7.5 Hz) , 7.80 (1H, n, J =  7.5
Hz), 7.30 (111, d, 1= 7.5 Hz), 5.32 (2H, s), 2.17 (3H, s),  1.58 (9H, a). (3)
To 3.0 g of t-butyl 6-a.cetoxymethylpyridine-2- 25 carboxylate were added
330 mg of potassium carbonate, 20 mL  of methanol and 20 mL of water,
and the mixture was stirred  at room temperature for 3 hours. The
methanol was removed  under reduced pressure, then the residue was
extracted with  chloroform. The organic layer was washed with brine, dried
30 over anhydrous magnesium sulfate, and the solvent was removed. WO
2005/105778 PCT/JP2005/005568  95 The residue was purified by
chromatography on silica gel  (chloroform - ethanol = 50:1) to give t.-butyl
6- hyd'roxymethylpyridine-2-carboxy-ate as a yellow powder. iH-NMR
(CDCh,) 5: 7.95 (1H, d, J = 7. 5 Hz) , 7.80 (111, t, j -- 5 7.5 Hz), 7.43 (__,
d, J= 7.5 Hz), 4.83 (2H, d, J = 5.1 Hz),  3.68 ('l H, t, J= 5.J. H"), I .59 (9H,
s) (4) t-Eutyl 6t'hydroxymethylpyridine-2-carboxylate (1.34  g) and
di.isopropyl.ethylamine (1.24 gi were dissolved in 30 mL  of methylene
chloride, 0.54 mL of methanesuifonyl chloride 10 was added dropwise
thereto at ice temperature, and the  mixture was stirred. room temperature
overnight. The  solvent was removed from the reaction mixture, and then
the  residue was purified by chromatography on silica gel (hexane  - ethyl
acetate = 5:1) to give t-butyl 6- 15 chloromethylpyridine-2-carboxylate as a
yellow powder. 1_ -ILA (CDCl ) 6: 7.96 (1H, d, J = 7.5 Hz), 7.83 (1H, t, J =
7.5 Hz), 7.67 (1H, d, J= 7.5 Hz), 4.80 (2E, s), -_.59 (9H, s).  Reference
Example 9 



(1) 6-Methylpicolinic acid (2.15 g) and --butyl  20 piperazine-l-carboxylate
(3.21 g) was dissolved in 45 mL of  DMF, and 4.24 g of H03t was added to
the solution at ice  temperature. After stirring for 15 minutes, additionally
3.0  g of WSC was added thereto and the mixture was stirred at  room
temperature overnignt. After the solvent was removed 25 under reduced
pressure from the reaction mixture, then water  was added to the residue
and the mixture was extracted with  ethyl acetate. The organic layer was
washed with brine,  dried over anhydrous magnesium sulfate, then the
solvent was  removed under reduced pressure. The residue was ;purified
by 30 chromatography on silica gel (methylene chloride ethanol = WO
2005/105778 PCT/31'2005/008568  96 30:1) to give 4.57 g of butyl 4-
(6-methylpy_-idine-2- carbonyl)pipereza.ne -1. carboxylate as a colorless
oil. H NS4R (CDC13) 5: 7.57 (1H, t, J = 7.8 Hz), 1.35 (1H, d, J =  7.8 Hz),
7.21 (1H, d, J = 7.8 Hz3.77 ((2H, t, J = 4.6 Hz),  5 3.55 (411, t, J = 4.8 Hz),
3.46(2H, t, J = 4.8 Hz), 2.57 (3H,  s), 1.47 (9H, s). (2) t-Butyl
4-(6-methylpyridine-2-carbonyl)piperazine-l- carboxylate (4.57 g) was
dissolved in 30 mL of chloroform, a  solution of 3.9 g of m-CPBA in 40 mL
of chloroform was slowly 10 added dropwise into the resulting solution.
After that, the  mixture was stirred at room temperature for one day, then
10%  aqueous sodium sulfite (35 mL) was added to reaction  mixture and
the mixture was partitioned. The organic layer  was washed with saturated
aqueous sodium bicarbonate and 15 brine, dried over anhydrous
magnesium sulfate, and then the  solvent was removed. The residue was
purified by  chromatography on silica gel (methylene chloride - ethanol _
40:1) to give 4.2 g of t-butyl 4-(6-methyl-l-oxypyridine-2-
carhonyl)piperazine-1-carboxyl ate as a white powder. 



20 'H-NNLR (CDC13) 5: 7.3= 7.17 (37, m), 3.9. (1H, br s), 3.62- 3.56 (4H,
m), 3.45 (1E, br s), 3.26 (1K, br s), 3.13 (1H, br  s), 2.51 (3H, s), 1.47 (9H,
s) (3) To t-butyl 4-(6-methyl-l-oxypyridine-2-carbony1)- pipe
razine-l-carboxylate (4.2 g) was added 1.2 mL of acetic  25 anhydride, and
the mixture was stirred at 10CC for 1 hour. After being cooled, the
reaction solution was neutralized  with saturated aqueous sodium
bicarbonate, and extracted with  chloroform. The organic layer was
washed with brine, dried  over anhydrous magnesium sulfate, and the
solvent was removed 30 under reduced pressure. The residue p = was ..
llri.,f_'i_,,,ert ,, by WO 20051105778 PCT/JP2005/008568  97
romatography on silica gel ('methylene chloride ethanol  40:1) to give 3.7g
of tbuty1 4-(6-acetoxvnieth.ylpyridine-2- carbonyl)p'perazine 1
car:noxyla.ie as a colorless oil. H NMA (CDC:1.~,) 5: 7.82 (1H, t, J = 7.8
Hz), 7.60 (1K, d, J=  5 7.8 Hz), 7.40 (11I, d., J = 7.8 Hz), 5.22 (2K, s), 3.77
(211, 't,  J = 4.8 Hz), 3.59-3.56 (4H, br), 3.69 (2t, t, j 4.8 Hz),  2.17 (3H, s) ,
1.47 .(9H, s) (4) To a solution of 3.7 g of t-butyl 4-(6-acetoxy-
meth.ylpyri.d9.ne-2-carbony_)piperaz_ne-l-carboxylat:e in 10 mL  0 of
methanol was added 84C mg of potassium. hydroxide and the mixture
was heated to re_lux for 4 hours. After the solvent  was removed, water
was added to the solution and the mixture  was extracted with. chloroform.
The organic layer was washed  with brine, dried over anhydrous
magnesium sulfate, then the 15 solvent was removed under reduced
pressure. The residue was  purified by chromatography on silica gel
(methylene chloride  - ethanol = 50:1) to give 1.26 g of t-butyl 4-(6-
hydroxyme'thylpyridine-2-carbonyl)piperazine-l-carboxy'_ate as  a
colorless oil. 



20 'H-N1' (CDC13) 5: 7.81 (1H, t, J = 7.B HHz), 7.55 (1H, d, J =  8 ?z) ,
7.34 1 , d, J 7.8 Hz) , 4.79 (211, s), 3.79 (2F, t,  J = 4.8 Hz), 3.58-3.45
(6Fi, br), 11.47 (9I:, s). (5) t-Butyl 4-(6-hydroxymethylpyridine-2-carbonyl)-
piperazine-1-carboxylate (1.26 g) and d_isopropyletuhylamine  25 (1.0 g)
were dissolved in 20 mL of methylene chloride, 0.1 mJL of
methanesulfcnyl chloride was added dropwise into the above  solution at
ice temperature, and the mixture was stirred at  room temperature
overnight. After the solvent was removed  under reduced pressure from
the reaction mixture; the residue 30 was purified by chromatography on
silica gel (methylene WO 2005/105778 PCT/JP200S/008568  98 chloride
-- ethanol _ 40:1) to give 7.,07 g of t butyl 4 (6
chloromethylpyri.dine-2--carbony_)piperazine-l-carboxyla.te as F
colorless oil. `H-N1 & (CDC1s) `u: 7.84 (1H, t, J = 7.8 Hz), 7.60 (1ii, d, J =
7 .8 Hz), '7.54 (IH, ci, J = 7.8 Hz), 4.66 (2H, s), 3.76 (2H,  br), 3.57-3.46
(6H, br) , 7-,47 (9H, s) Reference Example. 10 (1)
6-Hvd:roxyme*thylpyridine-2-carbaidehvde (15.3 g) was  dissolved in 250
m.L of dry DMF, and 50 g of (t- 10
butoxycarbonylmeuhvlene)triphenylphosphorane was added to the above
solution, and then the mixture was stirred at room  temperature for 30
minutes. The reaction mixture was thrown  into ice-water, and the mixture
was extracted with ethyl  acetate. The organic layer was washed with
brine, dried over 15 anhydrous magnesium sulfate, and concentrated
under reduced  pressure. To the residue was added 300 mL of a m=ixture
of  hexane - ethyl acetate (2:i), the insoluble portion was  filtrated off. The
filtrate was concentrated under reduced  pressure, the residue was
purified by chromatography on 20 silica gel (hexane - ethyl acetate =2:1)
to give 16.86 g of  



t-butyl 3-(6-hydrox,,,mmethylpy^_din-2-yl)-trans-acrylate and  5.69 g of
t-butyl 3-(6-hydroxymethylpyridin-2-yl)-cis- acrylate. Trans form: a
colorless oil 25 ''H--IZM (CDC13) d: 7,70 (1H, t, J = 7.5 Hz), 7.58 (11-, d, J
=  15.6 Hz), 7.31 (1H, d, J = 7.5 Hz), 7.18 (1H, d, J = 7.5 Hz),  6.88 (1H, d,
J = 15.6 I-1z), 4.77 (2H, d, J = 4.8 Hz), 3.88 (lH,  t, j = 4.8 Hz), 1.54 (9H, s)
Cie form: a colorless oil 30 'F- Th1R.. (CDCl3) 5: 7. 67 (11-1, t, 0 ' = 7. 8
Hz) , 7.51 (1H, d, j = WO 2005/705778 PCT/JP20(5/008568  Qq 7. 8 Hz) ,
7.14, (7.111, d, 1.6 Hz) , 6.86 (;h1, d, = 12.6 Hz) ,  6. 07 (11, d, J = 12.6
Hz) , 4 .74 (2:d., d, J  4. 8 Iii) , 3. ! ! (11i,  t, J = 4 . 8 IIz) , 'i . 46 (9w1, S.)
(2) t-Butyl 3 {6-hydro=_ymeth_ylpyridin 2 y_)-trans- C_"'y _a _e ( tans
form) (16.86 1) was 0-is5. '0.ve - Of  d n. 200 1ttu GT ethanol, and 0.5 g of
pla:inur: dioxide was added to the  sofa--ion, and then.,--he mixture was
stirred under atmospheric  hydrogen pressure at room temperature for 5
hours. After  that, the catalyst was filtrated off, another platinum 10 dioxide
(0.5 g) was added, and then the mixture was s' irred  under atmospheric
hydrogen pressure at room temperature for 6  hours. The catalyst was
filtrated off from the reaction  mixture, and the solvent was removed under
reduced pressure  to give 16.13 g of t-butyl 3-(6 hydroxymethyipyridin 2-
15 yi)propionate as a light yellow oil, `H-ISIS, (CDC13) 5: 7:58 (=H, t, J =
7.5 Hz), 7.08 (1H, d, J =  7.5 z), 7.03 (11, d, J = 7.5 Hz), 4.70 (2r., s), 3.20
(2hh, t,  J = 7.5 Hz), 2.72 (2H, t, J = 7.5 Hz), ,.42 (9H, s). (3) t-Butyl
3-(6-hydroa.ymethylpyridin-2-yl)propicnate  20 (16.13 g) was dissolved in
200 mL of d--y methylene chloride,  



and 33.8 c of carbon tetrabromide was added to the above  sclutio^_,
additionally 21.5 g of tripheny_'phosnhine was added  thereto in small
portions under stirring at ice temperature,  and -,:hen the mixture was
stirred at the same temperature for 25 30 minutes. The reaction mixture
was transferred to a  separating funnel, washed with saturated atiueous
sodium  bicarbonate, then brine, dried over anhydrous magnesium
su-rate, and concentrated under reduced Dressu"re. To the  residue, 200
_mL a mixture of hexane - ethyl acetate (2:1) 30 was added., the insoluble
portion pre J1tate ' 'vwa iltrated WO 2005/105778 PCT/JP2005/008568
100 off, and the filtrate was concentrated under reduced pressure.  The
residue was purified by chromatography on silica gel  (hexane - ethyl
acetate = 5:1) Co Give 14. 12 g of t--bu-itl 3- 6 brcmom.eth.)rlpyridin 2 y1)
propionate as a -.sight yellow oil. 5 _= 1~MR (CDCl3) 6i: 7.58 (IT, t, J =
7.5 Hz) , 7.26 (111, d,  7.5 Hz), 7.09 (1H, d, 4i = 7.5 Hz), 4.51 (211, s),
3.06 J = 7.5 Hz), 2.70 (2H, t, J = 7.5 Hz), 1.42 (SE, s).  Reference
Example 11 (1) 2-Bromopyridine-6-methanol (2 g) was dissolved in 10  10
rn of dry ME, and 1.73 mL of ethyl acrvlate, 2.95 g
tetra(n-butyl)ammonIum chloride, 1.78 g of sodium bicarbonate  and 2 g of
Molecular Sieves (Molecular Sieves 3A (1/16)) to  the above so ution,
additionally under argon atmosphere 12.9  mg of pa"_adium(II) acetate
was added thereto, and then the  mLxture was stirred at 80C for 5 hours.
After being cooled,  the insoluble portion was filtrated off, and water was
added.  thereto and then the mixture was extracted with ethyl aceta'-e.
The organic 'laver was washed with brine, dried over anhydrous
magnesium sulfate, and concentrated under reduced pressure. 20 The
residue was purified by chromatography on silica gel  (hexane - ethyl
acetate = 2':~) to give 39 of eth., 3 (6- 



hvdrox_'y-methylpyrid_n-2-yl)-trans-acrvlate as a light yellow  oil. 'H-MLE2
(CDC13) 5: 7.71_ (1H, t, J = 7.5 Hz), 7.66 (11-, d, o =  25 15.6 Fe), 7.32
(111, d, J = 7-5 Hz), 7.20 (1H, d, J 6.96 (1H, d, J = 15.6 Hz), 4.78 (2H, d, J
= 4.8 Hz), 4.29 (2H,  q, J = .2 Hz), 3.85 (1H, t, J = 4.E Hz), 1.35 (3K, L, J =
2 z). (2) According to the Same procedure described in  30 Reference
Example 10-(2), ethyl 3-(5 hydroxymethylpyridi_z 2 WO 20051105778
PCT/.7P2005/008568  101 yl)-trans-acrylate was reduced to give ethyl.
3(5 - hyd'.roxyniethy pvrjdin..-2_y! propionate as a light yellow cit.
~H-NAT, (^DC13) 5: 7.58 (1.H, t, J = Hz), 7.08 (lii, d, 1 =  7. 5 Hz) , 7.02
(1H, d, 3 = 7.5 Hz) , 4.71 (2H, a, j = 4.5 Hz) ,  5 9.14 (2H, q, J = 7, 2 Hz) -
_ ~ ~ , . G - i _ ; _I3, _, j 4.3 Hz), 3.15 (2H,  t, J = 7.5 Hz), 2.60 (2H, t, J =
7.5 Hz), 1.24 (iii, t, J =  72 Hz). Reference Example 12 (1) According to
the same procedure described in  10 Reference Example `!, using methyl
acrylate, methyl 3-(6- hydrex_5rnethylpyridin-2-yl)-trans -acry! ate was
provided as a  pale yellow powder. H-DII~_ (CDCl3) 6: 7.72 (1f, t, J = 7.5
Hz), 7,68 (Ui, d, J =  15.6 Hz), 7.32 ("_H, d, CT = 7.5 Hz), 7.21 ('H, d, J =
7.5 15 6.57 (1H, d, J = 15.6 Hz), 4 .78 (2H, co J = 4.2 Hz), 3.85 (1H,  t, J =
4.2 Hz), 3.83 (3H, s). (2) According to the same procedure described in
Reference Example 10-(2), methyl 3- (6-hydroxymethy_pyridin-2- y)
--trans-acryla to was reduced to give methyl. 3-!E 20
hydroxymethylpyridin-2-yl)prop ionate as a light brown oil.  



H-MMR (CDC13) 5 : 7 , 58 (1H, t, a = 7.5 Hz) , 7 . 09 (1i3, d, J =  7.5
H_z), 7,03 (1H, d, J = 7.5 Hz), 4.71 (21, s), 4.01 (1H, hr  s), 3.69 (3H, s) ,
3.15 (2H, t, J = 7.2 Hz) , 2.81 (213, t, J =  7.2 Hz). 25 The above
compound was also prepared as follows: To a  soluticn of 50.02 q of
methyl 3- (6-hydrox~nnethylpyri.din-2- yl)--tr ns-acrylate in IPA 502 mL,
was added 2,51 g of 5%  palladium-carbon (containing 50% water) under
argon  atmosphere, the reaction mixture was stirred under 1-4 atom.  30
hydrogen atmosphere an 50C for 2.5 hours. After ceol'ng, WO
20(}5/1(5778 PCT/JP2005/008568  102 the catalyst was filtrated off and
,she solvent was removed  off under reduced pressure from the reaction
mni2turer which  gave 5D g of methyl
3-(6-hydro,-ymethylpyridin-2-yl)prop-onate  as a brown oil. 5 Reference
Exam p_e 13 (1) 6-hydroxymethylpvridine- 2-car_baldeh.yde .95 g) and
triethyl 2-phosphonopropionate (5.12 g) were dissolved in 20  ml of dry
DME, and to the solution was added a solution of  1.33 g of sodium
mee'hoxide in 10 mL of methanol dropwise, and 10 the mixture was stirred
at room temperature for 20 minutes.  The reaction mixture was thrown into
ice-water, and extracted  with ethyl acetate. The organic layer was
washed with brine,  dried over anhydrous magnesium sulfate, and
concentrated  under reduced pressure. The residue was purified by 15
chromatography on silica gel (hexane - ethyl acetate = 1:1)  to give 2.42 g
of ethyl. (E)-3-(6-hydroxymethylpyridir-2-yl)- 2-methylacrylate as a
colorless oil. 'H-NMF, (CDC13) o: 7.71 (1H, t, J = 7.8 Hz) , 7.63 (1H, q, J =
5 Hz), 7.29 (1H, d, J = 7.8 Hz), 7.14(15, d, J = 7..E Hz),  20 4.79 (21, d, J
= 4.8 Hz), 4.29 (2H, q, J = 7.2 Hz), 3.84 (11, 



t, CT = 4.8 Hz`, , 2-35 tar, d, J = 1.5 Hz) , 1.36 (3H, t, J =  7.2 Hz). (2)
According to the same procedure described in  Reference Example
10-(2), ethyl (E) -3- (6-hydros>ymethyl- 25 pyridin-2-yl)-2-methylacrylate
was reduced to give ethyl
(6-hydroxymethylpyridin-2-y1)-2-methylpropionate as a  colorless oil.
H-DTril', (CDC13) 5: 7.57 (11!, t, j = 7.5 Hz), ,-04 )1H, d, J =  7.5 HE), 7.02
(1H, d, CT = 7.5 HE), 4.70 (2H, hr s), 4,]! (2H,  30 g, j = 7.2 Hz), 3.22 (1F.,
dd, J = 14.1, 7.6 Hz), 3.05 (1H, WO 2005/105778 PCT/JP2005/008568
103 sextet, J = 6.3 Hz), BE (1H, da., J 14.1, 6.3 `Hz), 1.27  _16 (6E, m) .
Reference Eaxai=,le "-4 To a solution prepared with t-butyl 3-
(6-hydroxvsne' hyl  5 pyridin-2-y1)-t.rans-acrylate (trans form, 2 g)
described in  Reference Example and carbon, tetrah-,oirr-ide (4.23 g) 'n
methylene chloride (20 mi) at ice temperature,  trlnhenylphosphine .58 g)
was added in small portions, and  the mixture was stirred at the same
temperature for '15 10 minutes. The reaction solution was transferred to a
separating funnel, diluted with chloroform, washed with  saturated
aqueous sodium bicarbonate and brine, dried over  anhydrous
magnesium sulfate, and then concentrated under  reduced pressure. The
__s .due was purified by chromatography 1r: on silica gel (hexane - ethyl
acetate = 10:1) 'io giw 2.23  of _-'butyl 3-(n'-bromomethvlpVridin-2-v_'-I
-',-rans-acrvlate as a  light yellow powder. 11 -NMR (CDC_,) 5: 7.70 (1H, t,
j = 7.8 Hz), 7.56 (1H, d, J =  15.6 Hz), 7.4 (lH, d, J = 7.6 Hz), 7.32 (1H, d, J
= 7.8 Hz),  20 6.87 (1H, d, J = 1S.6 Hz), 4.54 (2H, s), 1.53 (9H, s).
Reference Examule 15 



(1) 4-Pentynoic acid (1.03 g) and 2v-methvlpiperaz1ne  1.0 e) was
dissolved in 3C m.'. of DMH, 1.6 g of HOBt was  added to the solution at
ice temperature under stirring. 2 After the mixture was stirred at same
temperature for 15  minutes, additionally 2.3 a of WSC was added, and
the  solution was stirred at room1 temperature overnight. The DM  was
removed under reduced pressure from the reaction mixiture,  then water
was added to the residue and the mixture was _0 extracted with ethyl
acetate. The organic layer was washed WO 2005/105778
PCT/JP2005/00856r8  1.04 with brine,, dried over anhydrous magnesium
sulfate, and then  the solvent was removed. The residue was pu- led %y
romatography on silica gel (met ylene chloride met anol tr.-,ethylaml.ne =
600:20:1) '_o give 510 no of _-(4- 1 me'chvlp'nerazin 1yl.)pent4 :y_ one as
a co_crless oil.  ~`I-.T-DMn ((CDCls) c: 3.64 (2H, t, J = 5. Hz) , -3.48 (2H,
t, J  5.1 Iiz), 2.59_2.52 (4H, m), 2.41-2.35 (4H, m), 2.30 (311, s) (2) To a
50 mL round-bottom. flask, 484 mg of _- 10 bromopyridine-G-Inethanc1,
510 mg of 1-(4-methylpiperazin-1- yl)pent.-4-yn-7.-one, 2C mg of BHT,
162 mg of copper(I) iodide,  118 mg of tetrakis (tripheny].phosphine)
palladium (0), 375 mg  of t-butylamine and 7.5 ml, of DMF were added,
and the mixture  was stirred under argon atmosphere at 80C for 6 hours.
The 15 DMF was removed under reduced pressure, then saturated
aqueous sodi-,n bicarbonate was added thereto, and the mixture  was
extracted with chloroform.. The organic layer was washed  with brine,
dried over anhydrous magnesium sulfate, and than  the solvent was
removed. The residue was purified by 20 chromatography on silica gel
(methylene chloride - methanol - tr ethvlamine = 600:20:1) to give 540 me
of 5-(6- r_ydrosti ae vlp r_c 2 Vl) 1 (4 methj%lpiperaz'n -4- yn-l-one as a
yellow 



- H-'\T (CDC1 5: 7.62 (1111, t, t: _ 7.8 Hz), 7.27 '(11, d, J 2 7.8 Hz), 7.18
("_H, d, J = 7. 8 Hz) , 4. 73 s'! , 3.67 t, J = 6.6 Hz), 2.54-2.78 (2k1, m,) , 2..
2.61 (2H, IP), 2.43-2.38 (4H, m), 2.30 (3H,  Reference Example 16 (1) To
a 200 mL round-bottom flask, 3.49 g of  30 bromopyridine-6-methanol, 3.0
g of t-beryl 4-pentynoate, -_90 WO 2005/105778 PCT/.TP2005/008568
105 mg of BUT, 1.17 g of copper(-) iodide, 877 mg of  et ra i-s (tripneryl;
ohosp'_-ine) pa1.ladi.um(0) , -.7? f g o ~-- b'a_-V_,a:-Line and 5" II-l; Of
JM1t' were added, and the mi xCure was stir-red under argon atmosphere
at 80 for 6 hours. After  5 the ?NF was removed under reduced Pressure
from the reaction  mixture, saturated acueous Bed-"UrL bicarbonate was
added  thereto, and the mixture was extracted with ethyl acetate.  The
organic -.aver was washed with brine, dried over anhydrous  magnesium
sulfa-:ie, and then the solvent was removed. The 10 residue was purified
by chromatography on silica gel n- hexane - ethyl acetate = 2:1) to give
2.76 g of t-butyl 5-(6- hydroxlrntethylpyridin-'-vl)pent-4-ynoate as a Yellow
oil. H-rT_ (0013) 5: 7.61 (11H, t, J = 7.8 Hz), 7.28 (1H, d, J =  7.8 llz) ,
-/.--"7 (1H, d, d = 7.8 Hz), 4.72 (2H, d, J = 5.1 Hz),  15 3.5^ = (1H, t, 5.1
Hz) , 2.75 (2T1, t, J = 7.2 Hz) , _.57 (2H,  t, J = 7.2 Hz), 1.45 s), (2) To a
200 mL round-bottom flask, 2.76 g of t--bu-v1 5-
(6-hvdroxymethvlpvridin-2-yl)pent-4-vnoate, 50 mg of platinun  dioxide
and 25 ml, of EtOB were added, the mixture was stirred  20 under
hvdroaer.: atmosphere at room ..empera.ture for 8 



hours.  The ipsoluble material was removed off, and -her. f,_1tr  _ate  was
concentrated to give ".78 c of ~-but yl 5-'c`- hvdroxymetnv_ayrid_n
2->lpen=anoate as a yellow owl. H-BhTF, (CDCl3. 5 I (1H, t, C = 7.8 Hzz),
7.02 (211, t, J =  25 7.8 Hz), 4.71 (2:_, s), 2.8C (2H, t, J = 7. 2 Hz" 2.5E
(2H, t,  Hz), -1.82.-1.60 (4H, m.), 1.42 (1211, s). (3) To a 200 rr-L
rround-bottom flask, 5C mL of  dichloromethane, 2.78 g of t-butu/1
5-(6-hydrozrlanetnylpyrid5n- -'-v1)pentanoate and 2.C g of d_i soprop_
~~la_-2i.ne were added,  30 and the i,:i_t re was at ice temJ ra-ii-=e for 10
minutes. WO 2005/105778 I'MI P2005/008568  106 To the reaction
mixture, 0.89 ml of methanesulfonvl chloride.  was added dropw__se, and
the mixture was stirred at, room  temperature for 3 hours. Water was
added to the reaction  mixture, and the mixture was partitioned. The
organic layer 5 was washed with saturated aqueous sodium bicarbonate
and  brine, dried over anhydrous magnesium sulfate, and then the  solvent
Was removed. The residue was pur_fied by  chromatography on silica gel
(n-hexane - ethyl acetate = 3:1)  to give 2.28 g of t-butyl. 5- (6-methane i0
sulfon-yloxymethylpyridin-2-yl)pentanoate as a yellow oil.  'H-NMR
,(CDCl3) 5: 7.65 (1H, t, J = 7.8 Hz), 7.30 (1B, d, J =  7.8 Hz), 7.13 (lH, d, j
= 7.8 Hz), 5.29 (2H, s), 3.08 (3H, s),  2.80 (2H, t, J = 7.2 Hz), 2.25 (2H, t, "
= 7.2 Hz), 1.75-1.50  (4H, m), 1.44 (12H, s). if Reference Example 17 (1)
According to the same procedure described in  



Reference Example 11, using ethylvinylketone instead of ethyl  acrylate,
(E)-1-(6-hydroxymethylpyridin-2-yl)pent-l-en-3-one  was given as a
colorless oil. 20 `H-NIR (CDC13) 5: 7..72 (1', t, J = 7.5 Hz) , 7.55 (lE, d, j =
15.6 Hz), 7.36 (1H, d, J = 7.5 Hz), 7.23 ,_H, d, CT = 15.6 Hz),  7.22 (1H,
d, j = 7.5 Hz) , 4.79 (2H, d, J = 4.5 Hz) , 3.84 (1H,  hr t, J = 4.5 Hz), 2.74
(2H, q, J 7.2 Hz), 1.18 (3H, t, j =  7.2 Hz). 25 (2) According to the same
procedure described in  Reference Example l0-(2),
(E)-1-(6-hydroxymethylpyridin-2- yl)pent--l-en-3-one was reduced to give _
(5-hydroxymethy:_  pyr-d;n-2-yl)pentar_-3-one as a light brown oil.
1H-NMR (CDC! 3) 5: 7.57 (lH, t, J = 7.8 Hz), 09 (1H, d, J =  30 7.8 Hz),
7.C2 (11, d, J = 7.8 H:), 4.70 (2H, s), 3.94 (1H, "war WO 20051105778
PCT/JP2o105/008568  107 s" 3. C.. 12Tt-'.., tr J = 6.9 Hz) , 2-L ~', ..~.`Ir
Lr J = F.9 FI^i, 2 .y^  (2f, q, 3 = 7.2 Km) , 1.06 (3H, t, J = 7.2 Hz) The
structures o each.. compound obtained according to  above Reference
Examples 1-17-(2) are shown in the following  5 summarized TaKe I. The
abbreviations in the tables are listed below. The abbreviations used in the
other tables  also means the same M:eO and ONe: methoxy,  Me: methyl,
10 Et: ethyl, 3 C and OAc: acetyloxy, TBDMS: tert-butyldimethylsllyl,  OEt
and Eta: ethoxy, OtBu and tBuO: tert-butyloxy,  15 Ac: acetyl, tfu and t-Bu:
ter'--butyl,  n-Pr: r_ propy_, 



iPr and i-Pr: isopropyl,  Ph: phenyl, 20 n-Bu.: n-butyl, i-Bu:
2-methylpropyl_  Table 1 Reference Structure  ~ - !p-e Nn. H  MeO~, -V ~
'N., U j WO 20051105778 PC1'/JP2005/008968  iO B j Referee e ~
r'xEmnle No. Structure H N 4 _  F MeN )}) O HN3 ,IV  1  SH  N CH  (11
H0 N/. r ~. 0  4 ?2) HOB N, ~iN~/  0  4- (31 a i j 



O  5-(1) TBDMS O ' OEt  0 TBDMS-0' N. 'OEt  .-(2) I I I 1 s) TBDMS-O'er
NOH  5-(4) TBDMS-Cl~~YR~~~~  V_ (51 CI' ~N  0 N N .OtBu  O WO
2005/905778 PCT/SP2095/008568  109  Reference S+_r~actur.e
Eyampie 1 Me. N:  O O  Me, .N Ac0'N~  '7-(4) HOB NT*N~  0 1 (5) CPN 0
0  Mew N e (il OtBu  8 (2) AcO' ~ I N OtBu  O 8 i21 HO OtBu  g-r4 N;, .
Cl~ I~ OtBu 



O  Me,N II NuOtBu  i O  O O Me.. N. A N,  9-(2) N~ OtBu  O WO
2005/105778 PCT/JP2005/008568  110  Reference Structure Ac0N OtBu
I I O  O N:  ` ~. 9- (4) HO" N, ~.~ -,~,N. OtBu  0  N a (5j C! N ,,N, -OtBu  IO
0-(1) HOQtBu  L I  O 10- 121 HO"~'N OtBu  OtBu  O 11- (1) HOB OEt  



O  11-(2) HO'N'~-~~ l~Ovt  12 {,) HO'iN-\ OIUe IO  12-- (2 OMe  O 12 (1)
HO~~ N~ % OEt -~ WO 2005/105778 PCT/JP2005/008568  1 1.1
Reference  sxamnl lvo. uc v_re J  13- (2; HO"-' 'aEt  Me  O 14 Br ~.,
NY^~~ otBu C HC N I Me  0 15- (2 N  HO 0  6 (1) HO-"- N_ OtBu 1; ~~ i  a
16-,"! HO---- i"NOtBu I!  O O  16-(3! Me-s-Oi. 1 iN~~/~~.i~.OkBu O l ~i 7 !
HO Et  



17- (2i HO N~ Et  L ~xam_ie 1 To DVF m.L) were added 285 mg of the
compound  Reference Examp. 'l e 17' _ mg of ~- (~ _! oromeuhvl}n_rridine
5 hydrochloride, 181 nig of sodium bicarbonate and 15-! -,Lg of  sodium
iodide, and the mixture was st~_red at room 4AW0 2005/105775
PCT/3P2005/005568  112 temperature overnight. Water was added to the
reaction  mixture, the mixture was extracted with ethyl acetate. The
organic layer was washed with brine, dried over a-anyd.r.,o,:1s
magnesium sulfate, and the solvent was removed under reduced 5
pressure. The residue was purified by chromatography on  silica gel
(methylene chloride - ethanol 40:1) to give 31  mg of
N-{4-[6-ar__ino-5-cyano-2-(ryridin- vlmetnylsu_fanyl)-
pyrimidin-4-yl]phenyl}acetam.ide as a white powder. iH-NMI? (DMSO-d6)
5: 10.2 (1H, s), 8.51 (1H, d, J = 4.8 Hz),  10 ,.83 (2H, d, J = 8. 4Hz) ,
7.75-7.70 (.31-1, m), 7.54 (1H, d, J =  7.8Hz),.7.26 (1H, dd, J = 6.6,
4.8Hz), 4.50 (2H, a), 2.08 (3H,  Q. Example 2
6-Methyl-2-pyridinemethanol (5 g) was dissolved in 50 m_  15 of
methylene chloride, and 10.6 mL of diisopropyiethylam_ne  was added to
the solution, and then 3.5 ml of methanesulfonyl  chloride was added
dropwise thereto under stirring at ice  temperature. After stirring at ice
temperature for 1 hour,  water was added to the reaction solution, and the
organic 20 layer was washed with water (2 x_) and brine (1 x) The
organic layer was dried over magnesium sulfa=e, and then the solvent
was removed to give 6.98 g of a brown oil. The portion (4.56 g) was
dissolved in 50 zc.L of ethanol,  



1.72 g of thiourea was added to the solution, and the mixture  25 was
heated to reflex for 1 hour. Next, to v.^.e reaction solution added 20 mL of
ethanol and the solution was cooled,  and further 4.79 g of
N-14-(2,2-dicyanovinyl)phenyl]acetamid.e  and 3 g of sodium bicarbonate
Were added thereto, and then  the mixture was heated to refLun for 1.5
hours. After the 30 reaction solution was allowed to cool, 2_02 g of NBS
was WO 2005/105778 PCT/JP2005J00856$  added to the solution, and
the mixture was heated to ref' uz  for .30 minutes. 1.-ter .reac_i.o, solution
was allowed tc cool,  furthermore di.isopropyl ether was added thereto,
and the  inorganic material precipitated was filtrated off, then the 5 filtrate
was again concentrated and', dissolved in ethanol.  Saturated aqueous
sodium bicarbonate was added to the  solution and the re.su_ting crystal
was filtrated., washed with  water and ethanol, and then dried under
reduced pressure to  give 3.2 g of n1 { 4- [ 6-amino S cyanc 2
(6-methylpyrrin 2  10 ylmethylsulfanyl)pyri.*ridix,-4-vl]phenyl}acetamide as
a white  powder. xH-I 2 (DMSO-de) 5: 10.2 (1H, s), 7.83 (2H, d, J = 8.7
Hz),  7.72 !2H, d, J = 8.7 Hz) , 7.60 (1H, t, J= 7.5 Hz) , 7.33 (1H,  d, J =
7.5 Hz), 7.12 (1H, d., J = ".5 Hz), 4.44 (2H, s), 2.45  15 3H, s), 2.09(311,
s). E e According to the same procedure described in Example 2,  using
5-meshy'_-2_pyridinemethanol_nstead of 6-methyl-2- pyr dinemethanol,
1x-{4 [6 amino 5-cyane 2 (5-metnylpyridin-2 2D
ylmethylsulfanyl)pyrimidin-4-yl]phenyl)acetamide was given as  a write
powder. H-N1 (DMSO-do) 5: 1C.23 (1H, s), 8.34 'flip s), 7.60-8.20 (2  br
s), 7.84 (2H, d, J = 8. 7 Hz), 7. 2 (2~=, d, J = 8.7 =_ io  



1, I 54 (IF, d, J = 7.8 Hz) , 7.43 (iii, d, 7.8 Hz) 4 -' ` (2ff 25 s), 2.26 (3H, s),
2.09 (3H, s).  Example 4 According to the same procedure described in
Example 2,  using 4 methyl 2 pyridinemethanol instead of
6-methyl---,-Vriu-nemethanoi, N {4-[5 amino S cyanc-3met'ry:Lpyridir.  3D
ylmetrylsul`aryl)pyre.midi.r_-4-y1]phenyl}ace'tamide was given as WO
2005/105778 PCT/JP2005/008568  114  a light yellow powder. IH-hZ91-
(DMSO-d") 5: 10.24 (1H, ?), 8.62 (211,  hr s; , 7.84 (211, d, J = 8.7 1=z) ,
73 (2H, d, J = 8.7 Hz) ,  7.36 (1H, s), 7.00 (1H, d, J = 7.6 Hz), 4.56 (2H, s),
3.26  (3H, a), 2.09 (31, a). Example  According to the same procedure
described in Example- using 3-methyl-2-pvrid.inemethancl instead of
6---methyl-2- pyridinemethanol, N {4-[6-an no 5-cyaxio 2 (3-me'thyipyridin
2 10 ylmethylsu_-anyl)pyr midin 4 u.;r:phen lace aside was given as  a
white powder. xH-N1,t (DNISO-d6) 5: 10.24 (1H, s), 8.34 (1H, d, J = 4.8
H-,),  7.70-8.25 (2H, br s) , , 7.87 (2H, d, J = 8.. Hz) , 7.73 ,2H, d,  J = 8.7
1-!z) , 7.60 (1H, d, J = 7.5 Hz), 7.19-7.24 (1H, m) ,  15 4.61 (2H, s), 2.36
(3H, s), 2.09 (3H, 5). Ex=le 6 According do the same procedure described
in Example 2,  using 1 (6-methylpyridin 2-y1)ethanol instead of
6-methyl-2- pyridinemethanol, N-(4-{6-amino-5-cyano-2-[1-(6-methyl 20
pyridin-2.-vl)ethylsulfanvl]pyr m`din 4-y }phenyl)acetamide  was given as a
white powder. _.  rI-MP (CDCI,; 5: 10.28 ('-H, brs), 7.83 (2H, d, J = 7 Hz),
73 (2H, d, J = 6 Hz), 7.62 (1H, t, J = 6 Hz), 7.32 (1H, d,  



J = 6 HZ) , 7.13 ((11-1, d, J = 6 _ z) , 5.10 (1H, 25 2.47 (3H, s), 2.09 (3H,
s),1.69 (3H, d, J = 6 Hz).  Examp~e According to the same procedure
described in Exam Dle 2,  using _-(6-methylpyridi'rr:n-2-yl)pentan-1-oi
instead. of 6-- methyl-2-pyridinemetnanol, IN-(4-r6-amino-5-cyano-2-[1-(6-
30 methylpy~idin 2 yl)pentylsalfanyl pyrimi.d n -yl;tphenr,) WO 2005/]
05778 PCT/JP2005/008568  115 acetamide was given as a whine
powder.  (r r'3, 8'.40 (1H, Ions), 7.94 (2H, d, j = 6 Hz), 7,52 (116, t, J = 6
Hz), 7 .22 (=1, d, 0 = 6  Hz , i e D r (...Y, d, j = Hz) , `+9 (1I-1, rrs) , S . 0 3
(l=i, t, j 5 6 Hz), _.55 (3H,. s), 2.221 (3H, s), 2.00-2.15 (2F., no, 1.20- 45
(4H, m), 0.86 (3H, t, J = 6 Hz) Example 8 The compound (S.5 g) of
Example 2 was suspended in a  mixture of 50 ml of ethanol and 50 mL of
water, and no the  10 suspension was added 50 mL of SN hydrochloric
acid, and the resulting mixture was heated at 80C for S hours under
stirring. After cooling the reaction mixture, the ethanol  was removed
under reduced pressure, and the residue was  neutralized with 5NT
aqueous sodium hydroxide at ice 15 temperature. The resulting crystal
was filtrated, and  recrystallized with ethanol to give 2.3 g of 4-amino-6-(4-
aminophenyl)-2-(6-methylovridin-2-ylmethylsulfanyl;-
pyrimidine-5-carbonitri.e as a - ', light yellow powder. JH-N2 , (MO-do) 5:
7.48-7.98 (2H, br s), 7.74 (2H, d, J = 8,7  20 Hz), 7,60 (1H, t, J = 7.8 Hz),
7.32 (1H, d, J = 7.8 Hz), 7."_2  (1H, d, J = 7.8 Hz), 6.61 (2H, d, J = 8.7
Hz), 5.90 (2H, s),  4.44 (2H, s , 2.45 (3H, s). 



Example 9 The compound of Example 8 (170 mg) and triethylanLine  25
(0.2 mL) were added to 10 mL of ace--on--rile, 0.12 g  of propicnyl
chloride was added dropwise to the sol Lion, and  then the mixture was
stirred at room temperature overnight.  The resulting crystal was filtrated,
washed with diethyl  ether, and then dried under reduced pressure to give
r", o me  30 {4 6-a 'no-5-cyano-2-(6-methylpyridi.r_-2-yln.ethyLsilfanyl)
WO 2005/105778 PCT/.T1'2005/008568  116 tvrm
4-vljphenyl}pioploncmide as a white powder. '_H-N R (DNSO-de) 6: 10._6
(1H., s), 7.84 (2H, d, J 8.7 Hz),  7. 74 (2E, d, j = 8. 73:) /.61 (13, r, J 7.8
Hz) , x.33 (13,  d, J = 7.8 Hz), 7.12 (1H, d, C = 7.8 Hz), 4.45 (2H, s)r 2.45
5 (3H, s , 2.37 (21, q, J = 8. 7Hz), 1.12 (33, t, ., = 7.5 I1z).  Exam.:' le 10
According co the same procedure described in Example 9,  using acryloyl
chloride instead of propionyl chloride, N-(4-
16-amino-5-cyano-2-(6-methylpyridin-_2 10 ylmethelsulfany!) pyrimidin-
4-yl)phenyl;acrylamide was giver  as a white powder. 1H-NMR (DMSO-d()
o: 10.43 (1H, s), 7.79-7.89 (4H, m), 7.61 (1H,  t, J = 7.8 Hz) , 7.33 (1H, d,
J = 7. 8 Hz) , 7.12 (1E, d, J =  7,b HE), 6,42-6.52 (1E, W, 6.31 (1H, dd, J =
16.8, 2.1 Hi), i5 5.81 (1H, dd, J = 9.9, 2.1 Hz), 4.45 (2H, s), 2.45 (3H, s).
Example 11 According to the same procedure described in Example 9,
using butyryl chloride instead of propionyl chloride, N-(4- f6-amino-
5-cyano-2-(6-methylpyridin-2 20 ylmethylsulzanyl)pyrimidin-4-yl
phenyl}butylamide was giver- as a white powder. 



-H-NMR (DMSO-do) a: 10.17 (1H, s), 7.65-8.20 (2H, hr s), 7.83  (2H, d, J
= 8.7 Hz), 7.74 (2H, d, j = 8.7 Hz), 7.61 (1H, t, J  = 7.8 Hz), 7.33 (1H, d, j =
7.8 Hz), 7.12 (1H, d, J = 7.6 Hz), 25 4.45 (2H, s), 2.45 (3H, a), 2.33 (2H, t,
J = 7. 5Hz) , 1.63 (3H,  sect, j = 7.5Hz), 0-93 (33, L, .- = 7.5Hz). Example
12 According to the same procedure described in Example 9,  using
benzoyl chloride instead of propionyl chloride, N-(4- 30
[6-amino-5-cyano-2-(6-methylpyridin.-2 W'O 2005/105778
PCT/.JP2005/008568  ylmethyl.svltanyl)pvr'midis-4-yl]phenyl}henzamide
was given as  a white powder. r NIA ~DMSG d. 0. !1H, s), 0, , m  7.70 (4H,
m), 7.35. (11, d, J = 7.5 1 7.13 ..~, ~iH, d, U  " Hz), 4.47 (21, s), 2.46 (3H,
s). Example 13 According to the same procedure described in Example-
2,  asinc 6-methyl-2-pyridinemet:anol, thiourea and the compound  of
Reference Example 1, methyl 14-)6-amino-5-cyano-2.-(6- 10
merhylpyridin-2-ylmethylsulfanyl)pyrimidin-4-yl]phenyl} carbamale was
given as a yellow powder. 1H PN, (DMSG-dg) c: 10.01 (111 ,s), 7.833 (2H
J = 6. 7 Hz)  7.741 (1H, t, j = 7.5 Hz), 7. 60 (2H, d, J = 8.. Hz), 7.33 (11,  d,
J = 7.5 Hz), 7. 12 (111, d, j = 7.5 Hz), 4.45 (21, s), 3.70  ". _ (3H, s), 2.45
;3H, s). The structures of each compound obtained according to  above
Examples 1-13 are shown in the following Table 2. Table 2 NHR1  N: 



N  H,N N~`S -Pz- N, R'  0 2 Example ~ .N.  R  Nc . R.. ~ it R ,N. - Ac ~
WO 2005/105778 PCTIJP2005/008SG8  116  L~amplc: z P, t:z R  - N, Vie
2 Ac Ac 7 ILI  l  ~..r~N  4 Ac Me  Ac .~\ N  Me- Me 6 Ac N ~Me  n-Bu  ~~.
7 Ac NMe .N -Me  H N Me  o E N. 



Me  10 -COCH=CH2 MMe  .--- N Me 12 -COPh 1 (~ J N, Me  3 -COOCHI
Exarnie 14 The compound of Reference Example 2 (10 e) the compound
of Reference Examp e 3 (a.R , sodium lll r~. Td e (3.52  and sodii.rn iodide
(5.40 q) Were added '~c 100 mL of DMF, and WO 2005/105778
PCT/JP2005/008568  11 the resulting mixture was stirred at coon,
temperature  overnight. To the reaction mixture was added water, and the
m.,xoure was extracted with ethyl acetate. The organic layer  was washed
with brine, dried over anhydrous magnesium sulfate, 5 and the solvent
was removed under reduced pressure. _he  residue was purified by
chromatography on s.,.l.ica gal  (methylene chloride. - ethanol -
trieth.ylamine = 800:40:1) to  give 1.67 g of N-(4-[6-amino
-5-cyano-2-(6--morpholin-4-
ylmethylpyridin.-2-ylmethylsulfanyl)-2,3-dihydropyrimidin-4- 10
yl]nhenyl}acetamide. The present compound (600 mg) was dissolved in
12 mL of  1, 4-dioxan, 290 mg of DDQ was added no the solution and the
mixture was healed to reflex for 2 hours. After the solvent  was removed,
water was added to the residue, furthermore "_N 15 hydrochloric acid was
added to make the solution acidic. it  was washed with ethyl acetate, the
aqueous layer was basified  with IN aqueous sodium hydroxide, and
extracted with ethyl  acetate. The organic layer was washed with brine,
dried over  anhydrous magnesium sulfate, and then the solvent was
removed 20 under reduced pressure. The residue was recrystallized from



ethanol to give 290 ma of N t4 [6-an ne-5-cyane 2-,6
morpholin-4-ylmethylpyridin-2-ylmethylsuifany:)pyrimidin-4-
yl]phenyl}acetamide. The whole of the above product was dissolved in
ethanol,  25 thereto 1 mol/L of hydrochloric acid in ethanol(0.6"! ml ) was
added, and the mixture was evaporated no dryness under  reduced
pressure Io give the above compound as a  hydrochloride form as a white
powder. 'B-N -. (DMSO-a6 o: 10.2 1H, s), 7.742 (2H, d, 3 = 8.7 Hz),  30 7.
7 2 - 7 , 6 7 (3t:, m ) , 7. 4 0 (13, d, 3 = 7, 8 m_ ) .31 11H, d, J = WO
2005/1(15778 PCT/JP200s/ooss 8  1^_0 8 Hz), 4.47 (2H, s), 3.87 (4H, br
t) , 2.39 (4H , br t),  2.08 (3H1, s; Examole 15 To a solut_.on of the
compound of Reference Example 2  5 (28"7 mg) in 3 rcl of DMF, the
compound of Reference Example 4  (260 mg),, sodium bicarbonate (100
mg) and sodium iodide (150  m) was added and the mixture was stirred at
room temperature  overnight. After water was added to the reaction
mixture,  the mixture was extracted with ethyl acetate, and the organic 10
layer was washed with brine, dried over anhydrous magnesium  sulfate,
and -her_ the solvent was removed under reduced  pressure. To the
residue, 1 ml of ace`tonitrile and 7.3 mg of  N35 were added, and the
mixture was heated to reflux _or 30  minutes. After allowing to cool, water
was added to the 1 reaction mixture and the resulting mixture was
extracted with  ethyl acetate. The organic layer was washed with k:r-ine,
dried over anhydrous magnesium sulfate, and then the solvent  was
removed under reduced pressure. The residue was  recrystallized from
ethanol to give 35 me of i~ (4 i6 amino 5- 20 cvano-2-16- mo "~hol ., 4
j'leth r_)py d1 }lfiet y sulf anylloyrimidin-4-yl}phenyl)aceta-aide. The whole
of the  



resulting compound was dissolved in ethanol, 1 mcl/L of  hydrochloric acid
in ethanol 0.14 mL) was added, and the  mixture was evaporated to
dryness under reduced pressure to 25 give 40 mg of the desired
compound as a hydrochloride salt  form as a white powder. H-ATM .
(DMS^'-d6) o: 10.2 (1H, s) 7.83 (211, d, J= 8.7 Hz  7.71 (2H, d, J = 8.7
Hz) , 7.66 ("11, t, J = 7.2 Hz ) , '7.33 (1H,  15 _H, d, J= 7.2 Hz), 4.46 (2H,
s), 3.55 30 4H, m) , 2, 66 11, t., t Hz) , 2-60 (2"r`a, 7= 7.2 WO
2005/105778 PCTJP2005/008568  12] Hz), 2.39 (413., br t), 2.03 (3F1, s).
Example `_6 Thiourea (86 mg) and the compound of Reference Example
5  (290 mg) were suspended in 50 ml of ethanol, and the  5 resulting
suspension was stirred at 60C for 1 hour. After allowing to coo-, 240 mg of
11-j44-(2,2-d'cyanovin_y.1-j- phenyljacetamide and 287 mg of sodium
bicarbonate was added  to the solution, and was heated to reflux for 5
hours. Aster  allowing to cool, additionally 200 mg of 1'23 was added, and
10 the mixture was heated to reflux for 1 hour. Water was added  to the
reaction solution, and the mixture was extracted with  chloroform. The
organic layer was washed with brine, dried  over anhydrous magnesium
sulfate, and then the solvent was  removed. The residue was purified by
chromatography on 15 silica gel (chloroform - methanol - aqueous
ammonia =  300:10:1) to give 85 mg of N-(c-?"-amine 5-cyano-2-[r" (3
morphKin-4-ylprcpy-)pyr-idir_-2-ylrethylsuIfany!]pyrimidin-4-
yl)phenyl,acetamid.e. The whole of the resulting compound was  dissolved
in ethanol, . mol/L of hydrochloric acid in ethanol 20 (0,35 mL) was added
to the solution, and then the solvent was  removed off to give !13 rig of the
desired compound as a  hydrochloride salt as a yellow powder. 



H (DMSO-d6) o: 10.2 (1=1, s), 7.83 (23, d, J= 8.7 Hz),  771 (211, d, J =
E.7 Hz } , 7. 61 (iH, t, Jr 7. 5 Hz) , 7.32 (1E,  25 d, j= 7.5 Hz) , 7 .12 (1H, d,
J= 7.5 Hz) , 4.40 (2==, s) , 3.64- 3.50 (4H, m) 2.70 (23, t, Jr 7.5 Hz),
2.40-2.24 (6E, mj,  2.08 (3H, s), 2.49-2.45 12H, m). Example 1 The
compound of Reference Example 6 l7-5 g) an., thiourea  30 (32 g) was
suspended in 200 ml. of ethanol, the suspension kO 2005/105778
PCT/JP2005/008568  122 was "tiered an 60'C for 1 hour. To the reaction
mjKzure,  9.7'--, g Of N-[4-(2,2-citcyanovin.yl)phenyl)ace'zarsrde was
added  and the mixture was heated to ref'ux overnight. After the  solvent
was removed under reduced pressure, water Was added  to the residue,
the mixture was extracted with Ch'i'.-oroform.  The organic layer was
washed with brine, dried over anhydrous magnesium sulfate, and then
concentrated to dryness under  reduced pressure. The residue was
purified by chromatography  on silica gel (methylene chloride - methanol -
aqueous 10 ammonia = 300:10:1) to give 10.3 g of t-butyl 4-{6-[4-(4-
acetylaminophenyl;-6-am;.no-5-cyanopyrimidin-2-ylsulfanyl- me thyl ]
-pvridin-2-ylmethy_ }piperazine-l-carboxylate as a  white powder. iH-NMR
(DMSO-d5) d: 10.2 (1H, s), 7.83 (2H, d, J = 8.7 Hz),  15 7.72-7.70 (3K, m),
7.40 (LH, d, J = 7.5 Hz), 7.32 (1H, d, J =  75 Hz), 4.47 (2H, s), 3.57 (2H,
s), 2.50-2.35 (9H , m}, 2,2C  (3H, s), 1.38 (BE, S). Example 18 The
compound of Example 17 (123 mg) was added into a  20 round-bottom
flask, thereto at ice temperature 0.35 ml of  t_ifluoroacetic acid was
added. The mixture was stirred at  room temperature for I hour, and then
the triflnoroacetic  



acid was removed off under reduced pressure. To the residue,  0.1 mol/L
of hydrochloric acid in 6 ml of ethanol was added, 25 and the solvent was
evaporated =o dryness. The residual solid was recrystallized from ethanol
to give 80 mg N-+4- 16-a-ano-5-cyano 2-(6-nip -azin- -ylme hylpyridin-2
;'_me'_nyl- su_fanyl)pyr_rnidin-4-yl]phenyl}acetamide hydrochloride as a
white powder. 30 H-NMR (DMSO-do) o: 10.3 (1H, ), 9.42 (1H, Or ,_),
7.89-7.81 WO 2005/105778 PCT/SP2(r)06/008568  123 !(3ff, m) , 7. 73
(2ff, d, u= B. 7Hz) r . 63 (111, d, . 5Hz) ,  7.52 (1H, dr J= 7.5 Hz), 4,55
WE, s), 3.37-3.25 (OHr m)r  2.03 (3H, s). Exami3le 19 5 The compound of
Example 18 (292 mg), benzoic acid (61  mg) and triethylamine (0.2 mi
was T s dissolved in 3 m-, of DNI, to the above solution, 80 mg of H'DBt
was added under stirring  at ice temperature. After stirring the mixture at
the same  temperature for 15 minutes, thereto 115 mg of WSC was
added, 1.0 and the mixture was stirred at room temperature overnight.
The reaction solution was evaporated to dryness under reduced
pressure, and ice-water was added to the resulting residue,  and the
mixture was extracted with ethyl acetate. The  organic layer was washed
with brine, dried over anhydrous 1.5 magnesium sulfate, and then
concentra e.G to dryness under  reduced pressure. The residue was
purified by chromatography  on silica gel (methylene chloride - methanol -
__iethylamine 300:10:1) to give 26"_ ma of N-(4-{6-amino 2"6 ;4
benzoylpiperazin-1-ylmethy_)pyridin-2-ylmethylsulfanyll--5- 20
cpanopyr_rr.i.din- -y:}phenyl) acetamide as a white powder. 'H-N?2
(DMSO-d6) 5: 10.2 (1H, s, 7.83 (2H, d, J = B.7 Hz),  7.72-7.70 (3H, m),
7.44-7.32 (7H, m), 4.48 (2H, s), 3.60 (2H,  



s), 2.080H, s). Example 20 25 The compound of Example 16 (146 mg),
benzaldebyde (28  ntg) and tr.iethy amine (75 mg) were dissolved in a
mixture of  m! of DMF and 2 mL methanol, the resulting mixture was
stirred at room temperature overnight. To the reaction  mixture under ice
temperature, 30 Mg of sodium  30 cyanoborohydride was added, and the
mixture was stirred at WO 2005/105778 PCT/JP2005/008508  24 the
same temperature for 0 hour. The reaction solution was  evaporated to
dryness under reduced pressure, thereto .i-.e- water was added and the
mixture was extracted with ethyl  acetate. The organic layer was washed
with brine, dried over 5 anhydrous magnesium sulfate, and then
concentrated to dryness  under reduced pressure. The residue was
purified by  chromatography on silica gel (methylene chloride - methanol -
triethylamine = 600:20:1) to give 60 mg of N-(4-16-amino-2--
16-(4-benzylpiperazin-1-ylmethyl)pyridin-2-ylmethylsmlfanyl] 10
5-cyanopyrimidin-4-yl)phenyl)acetamide as a white powder. `H-1 W.
(DMSO-Q) o: 7.98 (2H, d, J = 8.7 Hz), 7.64 (2H, d, j=  8.7 Hz), 7.58 (_H, t,
j = 7.5Hz), 7.53-7.50 (2H, in), 7.42- 7.29 (5H, m), 4.54 (211, a), 3.75 (2H,
a), 2.61-2.48 (10H , m),  2.20 (3H, s). 15 Example 21 According to the
same procedure described in example 19,  using
(4-methyipiperazin-1-yl)aoetic acid instead of benze_c  acid,
11-(4-[6-amino -5-cyano-2-(6-(4 -'2-(4--methy-piperaz_r-1-
yl)acetyl]piperazin--l-ylmethyl}pyridin-2 25 ylmethylsulfan_yl)pyrimidin-
4-yl)phenyl)acetamjde  hydrochloride was given as a white powder.
iH-NMR (DMSO-ds) 6: 10.2 (155, s), 7.83 (211, d, J = 8.7 Hz),  



7.73-7.70 (3H, m), 7.40 (1H, d, J = 7.5 Hz), 7.32 (HE, d, J =  7.5 Hz), 4.48
(2H, s), 3.59 (2H, s), 3.43 (2H , br t ), 3.36 25 3,33 (4H, m), 3.08 (2H, a) ,
2.49-2.27 (10H, m) 2.12 (3H, s),  2.08 (361, Example 22 According to the
same procedure described in Example 19  usinc p-methoxybenzoic acid
instead of benzoic acid, 30 amino-
5-.cyano-2-(6-'4_(4-methoxyben.zoylpiperazin-1 WO 20051705778
PC17w20051008568  ylmethyl]pyridin-2-ylmethylsulfanyl}pyrim.idin -4-
yl)ph.enyl]a.cetand.d.e hydrochloride was giver as a white powder.
'H-IJ!~a (DMSD-d") 6: 10.2 (1H, s ), '7.97 (III, d, J= 8 . 4 Hz),  7.83 (2H, d,
J = 8.7 Hz), 7.73-7.68 (3H, m), 7.55 (1H, t, J= 5 7.2 Hz), 7.43-7.32 (3H m
6.96 (1H d, J- S 3.78 r I r (3H, s), 3.62 (3 s), 3.48-3.3.~G (2H, Q, 2.49-2.45
(4H, m ) , 2 . 0 8 (3H, s ) . Example 23 According to the same procedure
described in Example 19,  ?0 using N,N-dimethylglycine instead of
benzoic acid, N-[4-(6- anino-5-cyano-2-{6-[4-(2-dimethyl
noacetyl)piperazin  ylmethy_]pyridin_-2-ylmethylsulfanyl}pyrim.id; n-4_
yl)phenvl]acetamide hydrochloride salt was given as a white  powder. 1
`H-N)121 (DMSO-d6; c: 10.2 (1H, s), 7.83 (2:d, J = 9.0 Hz)  7.72-7.68 (3H,
m), 7.42 (11?, d, J = 7.5 Hz), 7.33 (115, d, J =  7.5 Hz), 4.48 (2H, s), 3.59
(2H, s), 3.49-3.41 (4H, m), 3.15  (2H , hr s), 2.48-2.42 (4H, Q, 2.21 (6H,
s), 2.08 (3H, s).  Example 24 20 According to the same procedure
described in Example 19,  using piperidine-1-propionic acid instead of
benzoic acid, N- [4-(6-amino-5-cyano-2-{6-[4-(3-piperidin-1-ylpropionvl)
pfpera.zin-l-ylmethyl]pyr_din-2-ylmethylsu_fanyl}pyrirLdin-4- 



yl)pheny_]acetamide hydrochloride salt as a white powder.  1H-N?
(DMSO-d5) d: 10.2 (1H, s), 7.83 (2H, d, j= 8.7 Hz), 25 7,74-7.68 (311, m),
7.43 (_H, t, J = 7.5 Hs), 7.33 (1H, d, j=  7.5 Hz), 4.47 (2H, s), 3.60 (2H, s),
3.44-3.34 (4H, n), 2.51- 2.50 (4H, m), 2.43-2.37 (4H, m), 2.09 (3H, s), 1.58
(4H, hr  !A3 3 (2H, hr 4) 30 LHamnle 25 WO 2005/105778
PCT/M005/008568 126 According to the same procedure described in
Example 19,  using pipe r_idin--l-ylaceti c acid instead of benzoic acid, N-
[4- (6-amino-5-cyan--2- { 6- [ 4- (2-piperi dingy-l-ylacetyl) -
piperazin-1-ylmethyl]pyridin-2-ylmethylsultanyl}pyriLdin-4 5
vl)phenyl]acetani_de hydrochloride as a white powder. 'E_-1 & ('C330D)
5: 7.90-7.81 (3H, m) , 7.73 (2E, d, J = 8.7 I?z) ,  7. 69 ((2H, d, j = 7. E He)
, 7.43 (IT, t, j = 7. 8 Hz) , 4.64 (2H,  s), 4.55 (2H, s), 4.42 (2H, s), 3.92
("_H, br s), 3.777-3.72  (31, m), 3.58-3.51 (2H, m), 3.44-3.31 (2H, m),
3.29-3.14 (2H,  10 m), 2.16 (3H, s), 2.10-2.06 (21, m), 1.36-1.31 (2H, in).
The structures of each compound obtained according to  Examples 14-25
are shown in the following Table 3. Table 3 NHAc  N \ l N N  H9N N
c:nample  No.  14 \,U  16 O  16 



I i 17 ~N N, ff..OtBu _ G ~ WO 2005/1115778 PCT4112005/008568  127
Exam, _`_~- - IQO N 'j  ~NH  19 N K-N., Ph  - 20-~~ _ O~N Me  O[VIe  O
23 )  Nei' Me  C) Me  V>, 'AN O  25 N -N  Example 226 The compound
derived from Reference Example 7 (571 mig1  and thiourea (180 mg)
were dissolved in 20 mL of ethanol, and  the solution was heated to reflex
for 1 hour. After being  cooled, 500 mg of
N-)4-(2,2-dic_ya:ovinyl)phenyl)aeetam_de and  600 mg of sodium
bicarbonate were added to the reaction  mixture, and the resulting mixture
was heated to reflux for 4  



hours. zfter being cooled, 256 mg of NES was added to the i0 reaction
mixture and the resulting mixture was heated to WO 2005/] 05778
PCT/JP20(5/008568  128.E reflux for 1 hour. After being cooled, 5 mL of
saturated  aqueous sodium bicarbonate and 10 mh of water were also
added  ,:hereto, and the precipitate was l tr-ated, washed winh water,  and
dried under reduced pressure to give 380 mg of 5
amino--cyano-2-6-(morpholin-4-carbonyl) pyridin-2-ylmethyl_.
sulfanyl]pyrim:Ldin-4-yl)phenyl)acetamide hydrochloride salt  as a white
powder. 'H-NM12 (DMSO-d5) d: 10.2 (1H, s), 7.86 (1f, t, J= '7.8 IHz) ,
7.79 (.2H, d, J = 9.0 Hz), 7.70 (2H, d, J = 9.0 Hz), 7.62 (1H,  10 d, J= 7.8
Hz), 7.47 (1ff, d., J= 7,8 Hz), 4.53 (21, s), 3.63  (4P1, br t), 3.49-3.44 ((2H,
m), 2.08 ;3H, s). Lwample 2"' According to the same procedure described
in Example 26,  using the compound of Reference Example 8 instead of
the  15 compound of Reference Example 7, t-butyl 6-[4-(4
aceny-aminophenyl)-6-amino -5-c_vanopyrimidin-2-ylsu1fany! - methyl)
pyridine -2-carboxylate was given as a white powder.  'H-NKR (DMSO-d6)
5: 7.82-7.72 (7H, m) , 4.55 (?H. s) , 2.08 (3H,  S), 1.54 (9H, s) 20 Example
28 According to the same procedure described in Example 26,  using the
compound of Reference Example 9 instead of the  compound of
Reference Example 7, t-butyl 4-{6-(4-(4-
acetylaminophenyl)-6-amino-5-cyanopyrimidin-2-ylsulfany' 25 no thy!
p_yridine-2-carbonyl) pipe razine-_-carboxylate was given  as a white
powder. iH-NMF. (DMSO-dc) 5: 10.2 (1H, s), 7.89 ("-H, 't, J = 7.8 Hz),
7.83 (2H, d, J = 8.7 Hz), 7.75 (2H, d, J = 8.7 Hz), 7.63 (1H,  d, l = r.8 Hz),
7, 4 7 (1ff, a, V = :.8 Hz), 4.53 (2H, s), ..60 



30 3.66 (2H, br), 3.45-3.31 (6H, br), 2.09 (3:d, s) , 1.40 (12H, WO
2005/101778 PCT/JP2005/008568  129  sl Erantle 29 To the compound of
Example 28 (600 mg) at  te^perarure added 2 ml T_ 5, and the mixture
was stirred a- 5 room temperature for _ hour. The residual TFA was
removed  under reduced pressure, and 20 ri of 0.a mol/L hyd.rochior.ic
acid in ethanol was. added no she residue and the mixture was  stirred.
The resulting crystal was filtrated to give Sc mg  of
N-(4-{6-ar,:ino-5-cyano-z-[6-(piperazin-l-carbonyl)pyridin- 10
2-yl.methylsulfanyl]pyrimidin-4-vl}phenyl)acetamide hydrochloride as a
white powder. 'B-1 , (DMSO-d6) 5: 10.2 (1H, s), 9.16 (2H, br), 7.90 (1H, t,
j= 7.8 Hz), 7.80 (2H, d, J= 8.7 Hz), 7.72 (2H, d, J= 8.7 Hz),  7.69 (1Hr d,
J= 7.8 Hz), 7.55 (1H, d, j= 7.8 Hz), 4.54 12H, 15 ), 3.86 (2H., b_`, 3.70
(2"r, br), 3.20-3.10 (4H, br), 2.09  (3H, s). The structures of each
compound obtained according to  Examples 26-29 are shown in the
following Table 4. 20 Table 4 NHAc  'v\\ ~~ ~ SIN 0  H,N N S N TI R
Example R N~.  26 ~  ~N _ A/O WO 2005/105778 PCT/JP2005/008568  



13 C) example  V,  ` rOtBu N N ~OtBu  0 Examtle 30 '-Butyl
(6-hydroxymethylpyridin-2-ylmethyl)carbemate (1  g) and diisopropylethyl
amine (1. mL) were dissolved in 20 mL  of dichloromethane, 0.33 ml of
methanesulfonyl chloride was  added dropwise to the solution at room
temperature, and she  mixture was stirred for '_ hour at same
temperature. mate_ - was added to the reaction solution, the organic
.layer was  washed with water (twice) and brine (once) , and dried over Ic
anhydrous magnesium sulfate. The solvent was removed under  reduced
pressure, the resulting oil was dissolved in 25 ml of  ethanol together with
0.32 g of thiourea, and then was heated  to reflux for 1 hour. To the
reaction mixture added 0.4 g of  1'B5, and the mixture was heated to
reflex for 5 minutes. 15 After allowing to cool, the solvent was removed.
The residue  was dissolved in chloroform, washed with water (twice' and
brine (once) , and then dried over anhydrous magnesium sulfate.  The
solvent was removed under reduced pressure, and the  residue was
purified by chromatography on silica gel 20 (methylene chloride -,
methanol - aqueous ammonia = 90:10:1).  The resulting crude crystal was
purified by recrystall_ation  from ethyl acetate - hexane to give 0.97 g of
t-butyl. ,6-[4-
(4--acetylaminophenyl).-6-amino-5-cyanspyrimidin-2-ylsu_fany-,-
methyl]pyridin-2-ylmethyllcarba.mate as a white powder. WO
2005/105778 PCT/JP2005/008568  131 ~H-NMR (DMSO-d,5) b: "_0.25
(1H, s), 8.25``-7.49 (2H, hr s)), 7.98 



,1=, t, 0 = 7 .5 H z ) , / . 8 3 (2H, d, Li = 8 .7 H z ) , . 70 (2ff, d, 3  8. 7 Hz) ,
7.64 (1H, d, J = 7. 5 3z) , 7 .5 o ~., (1H, br s) . 33  (1H, d, j = 7.2 Hz), 4.54
(2H, s), 4.29 (2H, d, j = 5.7 Hz),  5 2 .09 ,3H, s), 1.40 (9H, s)  Example 31
To C.2 g of. the compound of Example 33, 1 mL of  trifluoroacetic acid
was added, and the mixture was stirred  for 30 minutes at room
temperature, and then Zriflaoroacezic 10 acid was removed. To the
residue was added 2 ml of  triethylamine, the mixture was stirred at room
temperatu_-e,  and then 0.19 g of WSO, C.14 g of HOBt and 41 mg of
N,N- dimethylglycjnewere added, and furthermore the mixture was  stirred
at room temperature overnight. Water was added to 15 the reaction and
the resulting crystal was filtrated, washed  with ethanol, and then dried to
give 76 mg of N-i6-[4- 4-
acetylaminophenyl)-6-a_mino-5-cvanopyrimidin-2-ylsullanyl-
methyl]pyridin-2-ylmethyl}-2-dimethylaminoacetamide. The whole product
was dissolved in 2 mL of ethanol, to  20 the solution was added 1 mL of 1
mol/L hydrochloric acid in  ethanol, and then the ethanol was removed
;rode! reduced pressure to give the desired compound in a hydrochloride
salt  form as a white powder. 'H-N1 (DMSO-d6) b: 10.24 (1H, s), 8.36 (1H,
t, J = 6.0 Hz),  25 8.25-7.65 (2H, hr s), 7.85 (2H, d, J = 8.7 Hz), 7.72-7.66
(3H,  m), 7.41 (1H, d, J = 7.5 Hz), 7.14 (1H, d, J = 7.5 Hz), 4.01  (2s'_, s),
4.38 (2H, d, j = 6.0 Hz), 2.94 (2H, s), 2.2 4 (6h, s),  2.09 (3H, s). Example
32 30 To 00 c of the compound of Example 30 was added 2 mL of WC)
2005/105778 PCT/3P2005/008568  



132 tr.fluoroacetic acid, and the mixture was stirred at room  temperature
for 1 hour. Then the triflucroaceti'i.c, acid was  removed under reduced
pressure from the react'-on mixture, the  residue was dissolved in 2 mL of
acetontrilc. To res lain 5 solution was added 4 mL of 28, aqueous
ammonia, and the  resulting crystal was filtrated to give 0.2 g of ld-{4-[6-
amino-2-(6-aminomethylpyri.din-2-ylmethylsulfanyl)-5-cyano- pyrimidir.
4-yl]phenyl}acetatt.ide as a white powder. _H-hMR (DMSO-d6) 5: 10.25
('1H, s), 8.25-7.65 (2H, hr a) , 7.84  10 (2H, d, J = 8.; Hz), 7.75-7.65 (3E,
m.), 7.29-7.40 (2H, m),  4.47 (211, s), 3.78 (2H, s), 2.09 (3F, s). Enamole
33 The compound of Example 32 (0.2 g) and tr_e~hylamine  (0.5 mL)
were dissolved in 2 mS, of DM -7. To the solution was  15 added 0.1 c of
4 pyrrclidin Vleu'yr c acid hydrochloride salt, 0.07 g of HOE-- and 0.1 a of
WSC, and the mixture was  stirred at room temperature overnight. Water
was added to  the reaction, and the res:_~lting crystal was filtrated.. The
crude crystal was recrystallized from ethanol to give 43 mg 20 of
N-{6-[4-(4-acetylamninophenyl)-6 amino 5 cyanopyrimidin-2-
ylsulfanylmethylipvradin-2-ylmethyl;-4-pyrrolid'- ylbuuyl- amide. The whole
product was dissolved in 2 mL of ethanol, to  the solution was added 1 mL
of 1 mol/L hydrochloric acid in  25 ethanol, and then_ the ethanol was
removed under reduced pressure to give the desired compound as a
hydrochloride salt  form as a white powder. H 1Th < (D1dSC)-d6) e: 10.24
(1H, s), 8.40 (1H, t, J = c.C Hz),  8.25-7.65 (21., hr s), 7.85 (1H, d, J = 6.7
Hz), 7.74-7.66 (3H,  30 m), 7.41 (1H, d, J = 7.5 Hz) , 7.12 (1H, d, J = 7.-F
Hz), 4.47 MIO 2005h 05778 PCT/SP2005/008568 2 s), 4.31 (2H, d, J =
6.0 Hz), 2.32-2.38 (6H, 2.20  



(2T1r t, J = 2 Er) 2 ~,19 (31, . r r _ ~~- S), 1,75'-1.57 (6H, m). Y amp l e
--Butyl (6-hydroxymethylpyridln-2-ylmethy_)-methyl- 5 carhamat_e (C.76
r,) and d.iisopropylethylamir_e (0.78 fC') were  added in 10 m_ of
methylene chloride, thereto 0.23 ml of  methanesul'_ony- chloride was
added at room temperature, and  the mixture was stirred for 1 hour. Water
was added to the  reaction, the organic layer was washed with brine, dried
over ..0 anhydrous magnesium sulfate, and then the solvent was removed
under reduced pressure. The resulting oil was dissolved in  20 ml of
ethanol, thereto 0.23 g of thiourea was added, and  the mixture was
heated to reflux for 1 hour. After allowing  to cool the reaction mixture, the
solvent was removed under 15 reduced uressure, and the residue was
washed with diethyl  ether to give 0.5 g of a light brown oil. The whole
product  and C.63 g of N-_4-(2,2-dicya_novinyl)phenyl]acetamide was
dissolved in 20 mL of ethanol and the solution was heated to  reflux for 2
hours. To the reaction mixture was added 0.32 g 20 of NEE, and the
mixture was heated to reflux for additional 5  minutes. After allowinc to
cool the mixture, the solvent was,  removed under reduced pressure. The
residue was dissolved in  chloroform, washed with water (twice) and brine
(once), and  then dried over anhydrous magnesium sulfate. The solvent
was 25 removed under reduced pressure, the resulting oil was  purified by
chromatography on silica gel (methylene chloride  - methanol - aqueous
ammonia = 90:10:1). The given crude  crystal was recrystallized from ethyl
acetate - hexane to  give C.5l g of t-butyl
{6-[4-(4-acetylaminophenyl)-6-amino-5- 30
cyanopyrimidin-2-ylsuifanylmethyl)pyridin-2-yi WO 2005/105778
PCT/JP2005/008868  1344 methyl}methylcarbamate as a white powder, 



'H-NP. (DMSO-d,j 5: 10. 24 ,1L, s , 7.84 (2II, d, J = 8,4 Hz)  7.75-7.69 (3H,
m) , 7.43 (111, d, J = 7. 5 Hz) , 7.05 (13., d., j  7.5 Hz), 4.48 (3H, s), 4.43
(2H, s), 2.85 (3H, s) 2.C9 (3H,  5 a), 1.51-1.25 (9`11, m) Example 35
According to the same procedure described in Example 32,  using the
compound of Example 34 instead of the compound of  Example 30 as a
starting material, N {4"[6 amino 5-cyano 2 0
(6-methylaminomethylpyridir_-2-ylmethylsulfanyl) pyriznidin- 4-
vljphenyl}acetamide was given as a white powder. 'H-NNR (DMSO-ds) 5:
10.24 (1H, s), 7.65-8.25 (2H, hr s), 7.84  (2H, d, J = 8.7 Hz), 7.72-7.66
(3H, m), 7.41 (1H, d, J = 7.8  Hz), 7.30 (1H, d, J = 7.8 Hz), 4.48 (2H, s),
3.74 (211, a),  15 2.31 (3H, a), 2.09 (3PI, s). Example 36 According to the
same procedure described in Example 33,  using the compound of
Example 35 instead of the compound of  Example 32,
N-{6-[4-(4-acetylaminophenyl)-6-amino-5-cvano 20
pyrimi.dir_-2-ylsulfanylmethyl]pyridin-2-ylmethyl}-N-methyl-4-
pyrrolidin_-1-ylbuty-am de hydrochloride salt was given as a  white
powder. `E-NM, (DMSO-de) 5: 10.23 (1H, s), 8.22-7.66 (2H, br s), 7,86-
7.65 (5H, m), 7.47-7.39 (1H, m), 7.13-7.01 (1H, m), 4.71-4.52  25 (4H, m),
3.05-2.78 (31', m), 2,45-2.20 (BR, m), 2.09 (3H, s),  1.75-1.5t, (CH, m) L;,;
~  The compound of Example 32 (C.5 g) and triethylamine  (0.3 mL) was
dissolved in 5 mS, of DM3C, to the solution at 30 ice temperature added
0.17 g of 3-bromopropionyl chloride, W 0 200517 05778
PCT/JP20054108568  135 and the mixture was stirred for 30 mi.n.utes.
The reaction  mixture was diluted with chloroform, washed with water  



(twice) and brine (once), and the organic layer was dried  over anhydrous
ma.anes ur;. sulfate. The solvent was removed,  and the resulting crude
crystal was washe& with diethyl ether  to give 0.12 g of N {6
[4_(4-acetylaminophenyl)-6-amine 5-
cyanopyrimidin-2-ylsulfanylmethylIpyridin-2-ylmethyl}acryl- ardde as a
white powder. H lh (DMSG-d5) 6: 10.29 1H, s), 8.73-6.65 (1R, m), 8.25- iC
7.65 (2H, hr s), 7.64 (2H, d, J = 9 Hz), 7.81-7.70 (311, m),  7.50-7.45 (ill,
m), 7.23-7.11 (1H, m), 6.20-5.79 4.51-4.32 (4H, m), 2.10 (3H, s).
Example 38 The compound of Example 37 (0.11 g) and 4-piperidino- _2
piperidine 10.1 g) was dissolved in 2 rJ. DMSG, and the  solution was
stirred at room temperature overnight. To the  reaction solution,
chloroform and water were added, and the  organic layer was washed with
water (twice), then brine  (once), and the organic layer was dried over
magnesium 22 sulfate. After removing the solvent, the residue was
purified by chromatography or silica ge_ methy-ienc- chloride  - methanol -
26% aqueous ammonia = 90:10.1) to give 50 rig of
N-{6-[4-(4-acetylaminophenyl)-6-amino-5-cyanopyri idin-2-yl-
sulfanylmethyl.]pyridin-2-ylmethyl}-3-[1,4`]bipiperidinyl-'_l-
ylpropionaaaide. This product was transformed to a  hydrochloride salt
form thereof (a light yellow cif)  according no the procedure of Example
31. H 1V~iK(DM50 d6)6: 10.2 (1H, s), 7.63 (2H, d, J= 8.7 Hz), 7.71  (2H,
d, = 8.7 Hz), 7, on (1H, t, J = 7.2 Hz), 7.33 ' l.d, ci,  30 J= 7.2 Hz), 7.15 (iH,
d, J= 7.2 Hz), 4.46 (2H, s), 3.55-3.52 NVO 2005/105778
PC773P2005/008568  136 2.86 (2H, t, .7= 7.2 i3z) , 2. 6C (213, t, J= 7.2.
H:) ,  2 3a (n .H, br t), -.03 (3 s) Ex mple 39 



To C.2 g of the compound of Example 30 was added ._ n ,L of  5
_rifluoroacetic acid, the mixture was stirred at room  temperature for 30
minutes, and then the reaction mixture was concentrated to dryness under
reduced pressure. The residue  was dissolved in 5 mL of acetonitrile, and
to the solution  was added 2 my of triethylamine and the mixture was
stirred 10 at room. temperature. Then thereto 63 mq of 4-
metrViplperacine 1C crbo ch_or_de hydrochloride salt was  added and the
mixture was stirred at room temperature  overnight. To the reaction
solution was added water, and the  resulting crystal was f_lt_rated,
washed with ethanol, and 15 then dried to give 35 mg of 4-methylpipe
aline 1 carboxylic
{6-[4-(4-acetylaminophenyl)-6-amino-5-eyanopyrimidir_-2-yl-
sulfanylmethy.l)pyridin-2-ylmetnyl}amide. This product was  transformed
to a hydrochloride salt form (a white powder)  according to the procedure
of Example 31. 20 -H-SV2~K(DMSC-ds) o: 10.24 (1H, s) , 8.25-7.65 (2H,
hr s) , 7.86  2 , d, J = 8.. _1 ) , 7.74- 7.65 13H., m , 7 .38 (1A, d, J = 7. 5
Hz) 17-7.10 (2H, sn), 4.47 (3H, s), 4.31 (2FS, d, J = 6.0  rz), 3.35-3.30
(4i1, m.), 2.31-2.24 2.37(3H, s), _2 . IC  (3n, s) Example 40 To a
suspension of C.I. g of the compound of Example 32  in 5 mL of DMSC,
C.25 mL of diisopropy_ethylarine was added,  and 2.04 ML of
propanesulfonyl chloride was added dropwise  under stirring. After 30
minutes, water was added to the 3C --e-act-'on mixture, and the resulting
crystal was antra*_ed, CVO 2005)105778 PCT/1P2005/008568  27 cub
dried 'under reduced pressure to g.ve 8C tug O '- amino-5
cyanc--2-{6-1(prcpane-1 s ~fonylax )methyl p-l idin- 2-vlme hylsultany7
}pvnitnid r_e p )phenyl]acetamide as a w"--t- 



tiowder. l ~H l _ ;D2^SO d6) o: 10.23 {.1H, (5I1, in), 7.46 (111,  d, J = 7 . 8
Hz) , 7 - 22 (1H, d, J = 7 . 8 Hz) , 4 . 4 8 (2H, s4 . 22  (21-I, d, J = 6.3 Hz),
2.54-3.01 (2H, m), 2,00 3H 7.70 (ZH, m), C.89 (3H, t, J = 7.5 Hz)  Lxale 41
10 To a suspension of C.'_ g of the compound of Example 35  in 5 nw. of
acetonitrile, 0.25 aLL of diisopropylethylam_ne was  added, 0.04 mL of
1-propanesulfonyl chloride was added  dropwise under stirring. Ater I
hour, water was added to  the reaction mixture, and the resulting crystal
was filtrated, ].5 and dried under reduced pressure to give 80 mg of
N-f4-76-- amino--5-cyano-2-(6-{rmethyl(oropan-l-sulfonyl)amino]methyl}-
pyridin-2 plmetnyisnlfanyl)py_imidin.-4-ylohenyllacet.amide as  a white
powder. 3H-NMR (DMSO-do) 5: 10.23 (1H, s , 7.65-8.20 (5H, m), 7.49
,'1H,  30 d, J = ,.8 Hz), (--", d, J = 7.8 Hz), 4.50 (7H, 4.40  ref, Si r
_.77--3.32 2.79 3H., s", 2.09 (3H, a), 1.61- 6 (3 , m), 0.96 '3H, r, J = ,.2
Hz) The structures of each compound obtained according to  Examples
30-4i are shown in the following Table 5. J able \VO 2005/105778
PCT/JP2005/008568  i38  NHAc ~11  C N  HaNN~  Example No.  3p O  



NOtBu  H 31 0 Me  N _,N.Me  H 32 NHZ  33 O  N - N /  H 34 0  N OtBu
RAe 35 ~.N.Me  H  36 Me 0  N" H  38 G H  29 NN  H 40 O O WO
2005/105778 PCT/JP2005/008568  139  Er&rtr le  C; CO NJ n Pr  Me
Example 42 Thiourea (5.33 c; was dissolved in '70 ml of ethanol at  0000,
to the solution was added 19.2= g of the compound of  



S Reference Example 10 in 50 mL of ethanol, and the mixture was stirred
at same temperature for 2 hours. After being cooled,  to the reaction
mixture was added 14.7 g of sodium  bicarbonate, and the mixture was
stirred at room temperature  for 10 minutes. Additionally, to the mixture
were added 14.8 10 g of Id- 4-(2,2-dicyanovinvl)phenyllacetamide and 50
10, of  ethanol, and the mixture was heated to reflux overnight, The
reaction mixture was poured into ice-water, and extracted  with ethyl
acetate, The organic layer was washed with brine,  dried over anhydrous
magnesium sulfate, and concentrated to 15 dryness under reduced
pressure. The residue was dissolved in  200 mL of ethanol, and under
reflux each 2 g of N3S was added  every _ hour and the total were 4
Mmes. After being cooled,  the reaction mixture was poured into saturated
aqueous sodium  bicarbonate, and extracted with ethyl acetate. The
organic 20 layer was washed with brine, dried over anhydrous magnesium
sulfate, and concentrated to dryness under reduced pressure.  The
residue was purified by chromatography on silica gel  (chloroform -
methanol = 10:1), and recrystallized from  acetone - IPE to give M19 g of
t-beryl 6-[4-(4 25 acetyLarrinophenyl)-6-axe
no-5-cyanonyrir_din-2-y]sul-a.nyl- methyl]pyrid.n-2-yl}propionate as a light
yellow powder. WO 2005/1(.5778 1ICTJJP2005/008568  140 53--1\Th4
1JMSO-Q) o: . . 63 (2H, d, .. = 8. . Hz) .72 (2F1, d, ., = P. 7 Hz) , .63 (lH, t,
j _ .~ Hz), ,.35 (1H, d, J - 7.5 Hz`,  7.14 (1H, d, 3 = 7.5 Hz;, 4.45 (211, s),
_.94 (2H, 7.5Hz), 2.61 (2H, t, "' = 7.5 Hz), 2.09 {3H, s, 1.34 ( 9H, s;
Example 43 The compound of Reference Example 11 t3 g) was dissolved
in 50 ml, of dichloromethane, thereto 4 mL of  diisopropylethylami.ne was
added, 1.3 mL of methanesulfonyl  chloride was added dropwi se under
ice temperature, and the 



10 mixture was stirred for 1. hour. To the reaction mixture was  added
water, the organic layer was washed with water and  brine, dried over
anhydrous magnesium sulfate, and then the  solvent was removed under
reduced pressure. The resulting  brown oil was dissolved in 50 mL of
ethanol, thereto 1.0 g of 15 thiourea was added and the mixture was
heated to reflux for 1  hour. After allowing to cool the reaction solution,
thereto  2.5 g of N-[4-(2,2-dicyanovinyl)phenyl)acetamide, 5 mL of
diisopropylethylamine and one drop of DB'J were added, and the  mixture
was stirred at room temperature overnight. After the 20 reaction solvent
was removed under reduced pressure, the  residue was dissolved in 50
mL of ethyl acetate, thereto i. 3 a of NHS was added at ice temperature
under stirring and the  mixture was stirred for 30 minutes. To the reaction
mixture  was added water, the organic layer was washed with water and
25 brine. The organic layer was dried over anhydrous magnesium  sulfate,
and then the solvent was removed under reduced  pressure. The resulting
white oil was crystallized from  propanol, additionally recrystallized from
2-propano.l to give  2.a g of ethyl 3-{r"-[4 (4 acetylaminophenyl'' 6 amino
cyano 30 pyrimidin-2-ylsulfany-methyl3pyridin-2--y1}propionate as e WO
2005/1 05778 PCTITP2005/008568  white polder. E NNA (DMSO-d6)
10.2 26 8.20 hr .03  (2H, d, J = 8.7 Hz), 7.72 (21-T, d, J = 8.7 Hz), 7.63 t, J
8 Hz), 7.35 (1H, d, J = 7.8 3?) 7.15 (1H, c, J = 7,8 Hz)  5 4.45 (2:3, s;,
4.03 (2H, q, J -- 2 Hz 2. (2 98 2H, t. J = 2  Hz), 2.7C (23, -, j = 7.2 Hzi,
2.C9 (3H, s), 1.14 (311, t, J =  sin, Example 4z According to the procedure
described Example 43,  10 using the compound of Reference Example 12
instead of the  



compound of Reference Example 11, thiourea and N-[4-(2,2-
dicyanovinyl)phenyl)acetamide, methyl. 3-,6-[4-(4-acetvlamino-
phenyl)-6-amino-5-cyanopyrimidin '2-ylsu=fanylmethyl)pvridir_-
2-yl}propionate was given as a white powder-. 15 'H-ISM (DMSO-d6) a:
10.23 (1H, s), 8.20-7.60 (253, hr s), 7.83  (2H, c., J = 6.7 Hz) , r . 72 (2r",
a, J = 8 . 7 Hz) , 7.63 (:-=I, t, J  7,8, 7.6 Hz), 7.35 (1H, d, J = 7.8 Hz) ,7. 5
(1I3, d, J = 7.8 HT z), 4.45 (2H, s3.57 (3H, s), 2.96 (2H, J = 7.2 Hz),  2.74
(21-1, t, J = 7.2 Hz), 2.09 (3H, s). 20 Example 45 The compound of
Example 42 (8.21 g) was cooled to ice  temperature, :hereto 30 mi of TEA
was added, and the mixture  was stirred at room temperature for 1.5
hours. The TEA was  removed off under reduced pressure, then 100 mL
of chloroform 25 was added to the residue and evaporated under reduced
pressure again. The residue was dissolved in acetone,  thereto 18 m1 of
IN hydroc:__oric acid was added, and the  mixture was concentrated -1c
dryness under reduced pressure.  The residue was disperse in acetone,
and filtrated to give 3 C 6.82 3-.'6-[4-`. _ar-etV1a.vnophen_,-i)
,-ammo-.=-cvar_c WO 2005/105778 PCT/.TP2005/008568  142
pyrimidi_n-2-y:isulfanyLnethylIpy-ridin-2-yl}prop ionic acid  hydrochloride
as a lighn yellow powder. 'H-EMT, (CD,OD) o: 8.38 (1I3, t, J = 7.8 Hz),
8.05 ,".E3, d, 7 , 8 EE) , 7.82 (2H, d, j = 9. 0 Hz) , 7.81 (1H, d, J = 7. 8 Hz)
,  5 7.72 (21:, d, J = 9.0 Hz.), 4.69 OF, a), 3.15 (2r, t, J = 6.9  Hz), 2.84
(2H, t, J = 6.9 Hz),. 2.16 (3K, s). Example 46 The compound of Example
45 (100 mg) was suspended in  mL of methylene chloride, To the
suspension were added 34 uL  10 of N-methylpiperazine, 79 mg of WSC
and 72 uL of diisopropyl ethylamine, and the mixture was stirred at room
temperature  



overnight. To the reaction mixture was added brine, the  mixture was
extracted with ethyl acetate. The organic layer  was washed with brine,
dried over anhydrous magnesium, sulfate, 15 and concentrated under
reduced pressure. The residue was  purified by chromatography on silica
gel (chloroform - methanol - 28% aqueous ammonia = 100:10:1) to give
95 mg of  N-[4-(6-amino-5-cyano-2-{6-[3-(4-methylpiperazin- yl)-3-
oxoprapyl]pyridin-2-ylmethylsulfanyl}pyrimidin-4-yl)phenyl]- 20 acetamide.
The compound (69 mg) was dissolved in methanol, and G,29  mL of IN
hydrochloric acid was added and the mixture was  concentrated to
dryness under reduced pressure. The residue  was recrystallized from
methanol- PH to give 67 mg of the 25 hydrochloride of the above
compound (a light yellow powder).  The characteristics of this
hydrochloride salt are shown  as follows: 'H-Nlm. (CDsOD) 5: 8,39 (1K, t,
J = ;'.8 Hz), 8.04 ;113, d, J =  7.8 Hz), ?.63 (111, d, j = 7, 7A Hz), 7. 8 (2F,
d, j = 6.7 Hz),  30 7.72 (2K, d, J - 8 r Hz), 4.72 (2K, s), 3.65-1.40 ;4+  r m),
WO 2005/105778 PCT/3P2005/908566  143 i.26-2.99 (83, 2.'6 (31I, s)
Example 47 According to the same procedure described in example 42,
using the compound of Reference Example 14 instead of the  5 compound
of Reference Example 10, .--butyl 3-{6-[4-(4-acetyl
aminophenyl)-6-amino-5-cyanopyrimidin-2-ylsulfanylmethyl_!-
pyridir_-2-ylacrylate was given as a light brown powder.  IH-i\,IR
(DMSO-de) 5: 10.22 (13, s), 7.82 (23, d, J = 6.7 H:),  7.79 (13, t, J = 7.5
Hz), 7.70 (2H, d, J = 8.7 Hz), 7.60 (1H, 10 d, j = ,'.5 Hz) , 7.55 (1H, d, J =
7. 5 Hz) , 7. 52 (131, d, J =  15.9 Hz), 6.78 (1H., d, J = 15.9 Hz) , 4.53 (2H,
s) , 2.08 (3H,  



s), 1.48 (9H, s) Examrle 46 To a round-bottom flask, 251 mg of the
compound of  15 Example 47 was placed. After cooling the flask to .ce
temperature, 0.5 mA of TFA was also added and the mixture was  stirred
at room temperature for _ hour. After the TF1? was  removed under
reduced pressure, to the oily residue was added  5 mL of acetoni_rile,
additionally 5 mL of triethylamine was 20 added dropwise under s-_irring.
In addition, thereto 50 mg of  N-methylpiperaz_ne and 455 mg of BOP
reagent were added and  the mixture was stirred at room temperature
overnight. The  reaction mixture was concentrated under reduced
pressure,  purified by chromatography on silica gel (chloroform  25
methanol - aqueous ammonia = 200:10:1) to give 40 mg of N-[4-
(6-amino-5-cyano-2-{6-[3-(4-methylpiperazir-l-yl)-3-
oropropenyi)pyridin-2-ylmethylsulfanyLlp_irimidin-4-yl)-
pheny_:acetamide. The whole product was dissolved in ethanol,  0. "15 ml
of mol/L hydrochloric acid in ethanol was added to, 30 the above solution,
and then the solvent was removed off to WO 2005/105778
PCT/JP2005/008568  144 :rive 48 mg of above the. compound as a
hydrochloride salt form  (a whice powder) The characteris`-ics of this
hydrochloride sa.-t are shown  as fellows. H-NMR. (D?`:SO-ds) :1.0.2 (1H,
z,,), 7...." 2H, d, v= 9.G HF.) ,  7.76 ("_H, d, J = 7.8 Y7.70 (2H, d, J= 9.0
Hz), 7.61 (1H,  d, J= 7.8 Hz), 7.51 (1H, d, J= 7.8 Hz), 7.46 (2H, s), 4.53
(2H, s), 3.57 (4H, hr t), 2.31 (4H, hr t), 2.19 (3H, s), 2.08  (3H, s) 10
Example 49 According to the same procedure described in Example 43,
using the compound of Reference Example "a3 instead of the  



compound of Reference Example 11, ethyl 3-{6-f4-(4-acetyl-
am.inophe-yl)-6-a ino 5-cyanopvrimidin 2 ylsul_`anylmethyl] 15
pyridin-2-yl}-2-methvlpropionate was given as a light yellow  powder.
H-NMR (CDC13) 5: 7.99 (2H, d, J = 9. 0 Hz) , 7.64 (2H, d, J =  9.0 Hz),
7.50 (1H, t, J = 7.5 Hz), 7.26 (1H, d, J = 7.5 Hz),  6.99 (1H, d, J = 7.5 Hz),
5.82 (2H, hr s)' , 4.52 'lH, d, J = 20 14.4 Hz), 4.44 (1H, d, J = 14.4 Hz),
4.13 (2H, q, 0 = 7.2 Hz),  3."17 ((1H, dd, i = 13.8, 71.8 Hz), 3.08-3.00 (1H,
m), (1H,  dd, J = 13.8, 6.0 Hz), 2.21 3H, s), 1.26-1.12 61, m).  Example 50
The compound of Example 49 (1.13 g) was dissolved in 30  25 ml of
ethanol, thereto 7.5 ml of IN aqueous sodium hydroxide  -was added, and
the II1"xture. was stirred at room temperature  overnigh.t. The solvent was
removed under reduced pressure,  and the residue was neutralized with
2s aTueous citric acid  and dispersed and then the insoluble substance
was i._._t_eted. 30 The _esui_art crude product was purified by
ohro?r:atograthy on WO 2005/105775 PCT/JP2005/008568  145 silica gel
(methylene chloride - methanol = 10 : 1) to give  597 sag of 3-{6-[4-
(4--acetvlaminopheny=.)-6-amino-5,-cyano- pyri-midin-2-ylsulfanyimethylI
pyr 'in-2 yl } -2- z_-hyipropi or.ic  acid as a colorless powder. S 2H-L1"
(DMSO-Q) 5: 10. __ (1H, s) , 7.83 (2E, d, J = 9. 0 Hz) 7.71 (2F1, d, J = 9.
0 Hz), ';.63 (1H, t, J = 7.5 ,Hz), 7.36 (1H, d, j = 7.5 Hz), ,.1' (-E, d, 3 = 7.5
Hz), 4.47 (2'Ir s) t 3. 5  - ~ (111, dd, j = ..3.B, 6.9 Hz), 2.86 (1H, sextet, J =
6.9 3z)  2.71 (1H, dd, J = 13.8, 7.2 Hz) , 2.09 (3H, s) , 04 (3H, d, J  10 =
6.9 Hz). Example 51 According to the same procedure described in
Example 46,  using the compound of Example 50 instead of the
compound of  



Example 45, hT [4 (6-amine 5-cvano 2-{6-[2-methyl i5
piperazin-1-yW)-3-oxcpropyl:!pyridin-2-
ylmethvlsulfanyl}pyrimi.din-4-yl)phenyl]acetamide was given as  a light
yellow powder. 'H-1 (DMSO-de) 5: 10.24 (1H, s), 7.84 (2H, 6, j = 9.0 Hz),
7. 72 (211, d, J = 9.0 Hz), 7.60 (11-1:, t, j = 7,5 Hz), 7.35 (1H,  20' d, j =
7.5 Hz), 7.04 (1H, d, J = 7.5 Hz), 4.49 ("1H, d, J = 13.6 Hz), 4.42 (1H, d, J
= 13.8 Hz), 2.35-3.25 (511, m), 2.97  H, dd, j =_7.1, 8.4 H_z), 2.E9 (1H,
dd, J = 17.., 6.0 _z),  2.54-1.91 (4H, m), 2.09 (6H, s), 1.04 (3H, d, J = 6.0
Hz).  Example 52 25 To 9 it of dichloromethane was added the compound
of  Reference Example 15 (540 mg) and di sop.opylethy].amine (244  mg).
After the mixture was stirred at_ce temperature for 10  minutes, 0.16 ml of
methanesulfonyl chloride was added  dropwise the mixture and then the
mixture was s.._ir-red at 30 room temperature for 1 hour. The resulting
mesylate g solution WO 2005/105778 PCTIJP2005/008568  146 was
added droow-se into the solution of 142 lag of thiourea  min of etha nol at
60C, and the mixt.u. e was stirred at same  temperature for 1 hoar. After
the solvent was removed from  the reaction mixture, 9 Ir-, of . _hanol, 396
mg of T4 5 dicyanovrinyl)phenyl'a.cetar,=:de and 473 mg of sodium
bicarbonate were added to the residue, and the mixture was  heated to
reflux for 2 hours. After allowing to cool the  reaction mixture, 270 mg of
INS was added thereto, and the  m-xture, was heated to reflux for 30
minutes. After removed 10 the solvent under reduced pressure, to the
residue was added  saturated aqueous sodium bicarbonate. The mixture
was  extracted with chloroform, the organic laver was washed with  brine,
dried over anhydrous magnesium sulfate, and then the  solvent was
removed under reduced pressure. The residue was 



is purified by chromatography on silica gel (methylene chloride- methanol
- triethylamine = 600:20:1), then recrystallized  from ethanol to give 190
mg of h~ [4-(6-amino 5-ryano (4 -methy_.piperaz i-n-1-v1.)
-5--oxopent-l.-vr_yl) pyridin-2-
ylmethylsulfanyl}pyrimidin-4-yl)phenyl)acetamide as a white  20 Powder.
3H-Ni'm (DMSO-d6) 6: 10.2 (1H, s), 7.83 (2H, d, j = 8.7 Hz),  7.73-7.67
(3H, m), 7.49 11H, d, J = ..5 Hz), 7.30 d, J =  7.5 Hz), 4.45 (2H, s),
3.38-3.32 (4H, m), 2.62 (4_., s), 2.29- `~_. m), ..._4 (3+r sir 2.09 (3Hr 25
Example 53 To ' ztmL of ethanol was added the compound of Refe_erce
Example (2.28 g) and thiourea (545 mg), and the mixture 16 was stirred at
60C for _.5 hours. After allowing to cool the mixture, 1.40 g of
1,-[4-(2,2-di.cyanovinyi)phenyl ]- 30 acetamide and 1.46 g of
trietr..ylamine was added to the WO 2005/105778 POT/JP2005/008568
147 mixture and the mixture was stirred at 60'C for 4 hours. The  resulting
reaction solutionr. was cooled to ice temperature,  thereto 627 m0 of NBS
was added and the mixture was stirred  at same temperature for 30
minutes. From the reaction ' mixture, the solvent was removed under
reduced pressure.  Water was added to the residue and the mixture was
extracted  with ethyl acetate.. The organic layer was washed with brine,
dried over anhydrous magnesium sulfate, and then concentrated  under
reduced pressure. The residue was purified by 10 chromatography on
silica gel (methylene chloride - ethanol =  30:1) to give 1.86 g of t-butyl
5-{6-[4-(4 a.cety1- aminophenyl)-n'-amino-:;
-cyanopyrimidin-2-ylsulfanylmethyl- pyridi.n-2-yl)pentanoate as a white
powder. :E-Th (DMSO-d6) 5: 10.2 (11-1, s), 7.63 (2H, d, J = 8.4 Hz),  i5
7.70 (2H, d, J = 8.4 H2), 7.62 (1H, t, J = 7.5 Hz), 7.34 AE,  



d, J = 7.5 Hz), 7.10 (1`15, d, J = 7.5 Hz), 4.45 (2H, s), 2.69  (2H, t, J = 7.5
Hz), 2.19 (2H, t, J = 7.5 Hz), 2.08 (3H, s),  1.66-1.47 (4H, m), 1.17 (9H, s).
Example 54 20 The compound of Example 53 (1.06 g) was cooled to ice
temperature, thereto 2 mL of TFA was added dropw_se, and the  mixture
was stirred at room temperature for 1.5 hours, The  residual TF_. was
removed under reduced pressure, the residue  was dissolved in 20 mL of
DMF. The solution was neutralized 2. with 3 ml of -riethylam_ne at ice
temperature and stirred for  15 minutes after adding further 1.8 g of HOBt.
To the  reaction mixture, 200 mg of N-methylpipe_azine and 764 mg of
WS C were added, and the mixture was stirred at room  temperature
overnight. The resulting reaction mixture was  30 evaporated under
reduced pressure, thereto saturated aqueous WO 2005/105778
PCT/JP2005/008568  148 sodium bicarbonate was added, and the
mixture was extracted  with chloroform. The organic layer was washed
with brine,  dried over anhydrous magnesi m sulfate, and then the solvent
was removed. The residue was purified by chromatography on 5 silica gel
(methylene chloride - me`-hano_;_ - trie'th famine =  300:10:1) to give 1.0
g of h~ [ 4 (6 a vino 5-cyan.o 2- { 6 5- (4  methylpiperazin-l-yl;
-5-oxopentyl]pyridin-2-ylmethyl- sul~anyl}pyrimidin 4 _yl)pienyl]acetamide
as a white powder.  'E-N?li (CDC13) o: 8.34 (1H, s), 7.90 (2H, d, j = 8.4
Hs) , 7.67 10 (2H, d,J = 8.4 Hz), 7.52 (1H, t, J = 7.5 Hz), 7.31 (1H, d, J
7.5 Hz) , 7.01 (16, d, J = 7.5 Hz) , 5.71 (2H, s) , 4.50 (2H,  '-a2 (2, 5.1 i_zl,
3-~0 (2d, L, 0 _ .,.1 Hz}, 2.82 (2H, t, J = 7.5 Hz), 2.44-2.34 (6I1, m), 2.30
(3H, s), 2.20  (3H, s), 1.86-1.73 (4II, m) 1 Eamcle 55 



According to the same procedure described in Example 541,  us_nc
_-(2-diethylaminoerhyl)piperazine instead of N- methyl pipe razine, PI-{4
[6 amino 5-cyano 2 (6-(5-[4 (2  i,_ie'=hylaminoethy'_)p.iperas=.n-1-Vi
-5-oxopent y1-}pyr1 2C ylmethylsulfanyl)pyrimidin--4-yl]phenyl}acetamide
hydrochloride was given as a white powder. 1H N!',P. (DMSO-d6 o: 10.2
(1H, s , 7.83 (2H, t, J 7.72 (2II, d, J = 8.7 H7), 7.64 (1H, t, j = 7.8 Hz), 7.34
(1H,  d, J = 7.8 Hz), 7.-12 (1H, d, J = 7.8 Hz), 4.46 (2H, s), 2.70  25 (2E, t,
J = 7.5 Hz2.31-2.26 ( 8I-1, m) 2.09 ((3H, a), 1.65- 1-63 (2H, in),
1.52-1.49(2H, m), 0.97-0.90 (6H, m) Emile 56 The compound of example
46 (1 c) was suspended in a  mixed solvent of 10 mI, ethanol and 10 mL
of water. To the  30 suspension, 10 ml of 5N hydrochloric acid was added,
and the WO 20(5/105778 PCT/3P2005/00856R  149 mixture was stirred
for 4 hours with heating at 60``:. After  the ethanol was removed frog.. the
reaction mixture under'  reduced pressure, the mixture was neutralized
with 51 aqueous  sodium hydroxide at ice temperature. The resulting
crystal  was filtrated, washed with diethyl. ether-, and then dried  under
reduced pressure no give 0.85 g of emi*gopheryi)-2-i6-;
3-i4-metnylpiperazin-l-yl)-3-onopropyi  pyridin-
2-ylmethylsulfany!)pyrimidi.rn-5-carbon itri1e as a  white powder. 10 'H-N
(DMSC1-d6) 5: 7.73 (2H, d, J = 8.7 Hz), 7.80-7.55 (211, or  s), 7.61 (1H, t,
J = 7.8 Hz), 7.33 (1H, d, j = 7.8 Hz), 7.14  (1H, d, J = 7,8 Hz), 6.61 (2H, d,
J = 8.7 Hz), 5.90 (2fI, o;,  4.45 (2H, s), 3.40-3.34 (4H, m), 2.94 (2E., t, j =
7.2 Hz),  2.70 (2H, t, j = 7.2 Hz), 2.25-2.19 (47, i), 2.12 (3H, s). 15
Example 57 The compound of Example 56 (150 mg) and triethylamine  



(C.5 mL) were dissolved in 10 mL of acetonitrile, and 0.1 a  of propionyl
chloride was added dropwise to the mixture and  the mixture was stirred at
room temperature for 30 minutes. 20 After removing the solvent, the
residue was dissolved in  chloroform. Thereto water was added, the
organic layer was  washed with water (twice" then brine (once), and dried
over  magnesium sulfate. After the solvent was removed under  reduced
pressure, the resulting oil was purified by 25 chromatography on silica gel
(methylene chloride - methar_cl - aqueous aDmonia = 90:10:1) to give 50
in of ZC-;4 (c amino 5
cyano-2-{6-]3-(4-methyl.piperazin-1-y1)-3-oxopropyl~pyiidin-2-
ylmethylsulfanyl.}pyrimidin-4-yl)phenyl]propionam.i.de as a  light yellow
powder. 30 'H ti .(DPISG d" cc 10.16 (1H, s), 5.20-7.64 (27, hr s) 7.84
W10 2005/10f778 PC I.TP2005/008568  150 (2H, d, J = 8.7 Hz) , 7.74
(2_1, d, J = 8.7 Hz) , 7.62 (1H., t, J  8 Hz), 7.34 (1H, d., J = 7.8 Hz) 7.14
(1H, d, j = 7.8 Hz),  4.46 (2H, s) 3.42-3.35 (4H, m), 94i (2I3, t, J - ,. Hz),
2.70 (21-1, = 7.2 Hz), 2.37 (2H, q, 7 = 7.5 Hz), 2.206  5 (4H, rn), 2.12 (3E,
s), 1.10 (3H, t, J - 7.5 Hz). Example 58 According to the same procedure
described in Example 57,  using butyryl chloride ins-read of propionyl
chloride, N-[4- (6-amino-5-cyano-2-{6-[3-(4-methylpiperazin-l-yl)-3 10
oxopropyl]pyridin-2-ylmethylsulfanyl}pyrimidin-4-yl)phenyl]- butylamide
was given as a white powder. -H-1,P-,R(DMSO-ds)5 10.24 (1H, s), 7.63
(2H, d, J = 8.7 Hz),  7.73 (2H, d, J= 8.7 Hz), 7.62 (111, t, J= 7.2 Hz), 7.34
(1H,  d, J = 7.2 Hz), 7.14 (1H, d, J = 7.2 Hz), 4.466 (2H, s), 3.40 1.5 3.35
2.94 (2H, t, J = 7.5 Hz), 2.70 (2H, t, J = 7.5  Fz), 2.20-2.16 (4=1, m), 2.12
(3H, s), 1.63 (2$, sext, u = 7.5  Hz), 0.93 (311, t, v = 7 . 5 Hz) 



Example 59 According to the same procedure described in Example 46,
20 using N-(tent-butoxvcarbonv-)ethylene diamine instead of N-
methylpiperazine, --butyl -(""s-(6 4 (4 acety am_nophen=,% 1-
6-amino-5-cyan0pyrimidin-2-vlsulfanylmeYhyl]pyridin-2
yl)propionylamino)ethyl]carbamate as a colorless powder. rI 1TLIF
(DMSO-do) 5: 10.24 (11I, s,, 7.86 (1=1, hr ., U = l.5 Hz  25 7.83 (211, d, J
= 8.4 Hz), 7.72 (23, d, j= 8.4 Hz), 7.62 (1H,  Hz) , 7.35 (1H., d, J = 7. 5 Hz)
, 7.12 IF, d, d = 5 Hz), 6.77 (1H, hr t, CT = 7.5 Hz), 4.46 (2H, s), 3,05 (23,
q, C7 = 7.5 Hz), 2.98-2.90 (4H, m), 2.46 (2H, t, J = 7.5 Hz),  30 Exa_mole
60 WI) 20(h/105,778 PCUJP2005/908768  151 To 100 mg of the
compound of Example 59 at ice  tempera'.ure, J. m1 of TFA was added,
and the mixture was  stirred for 30 minutes. The reaction solution was
evaporated  to dryness under reduced pressure and dissolved in 10 mL of
5 ethanol. To the solution, 0.37 mL of IN hydroch_"r.icacia,  and the
mixture was concentrated to dryness under reduced  pressure. The
resulting solid was recrystallized from  methanol-1P to give 90 mg of
3-{6-14-(4-acetylamincphenyl)-
6-amino-5-cyanopyrimidin-2-ylsulfanylmethyl]pyridin-2-y2 I-N l0
(2-aminoethyl)prop ionami de hydrochloride as a light yellow  powder,
1H-Ntv (.M50-d6) 5: 10.23 (1H, s), 8.12 (2H, hr t, j = 7.5 Hz),  7.85 (2H, hr
s) , 7.82 (2H, d, J = 6.7 Hz), 7.72 (2H, d, J =  8 . 7 Hz) , 7.57 (1H, h.r d, J =
7 . 5 Hz) , 7 .34 (1H, br d, j = 7. 5 5 Hz), 4.56 (2H, s), 3.29 (2H, q, j = 6.0
Hz), 3.07 (2H, t, J =  7.5 E:), 2.85 (2H, q, J = 6.0 Hz), 2.59 (2H, t, J = 7.5
Hz),  2.09 (3H, s). Example 6" 



The compound of Example 45 (200 mg) was dissolved in I  20 mL of DM5.
To the resulting solution, 54 mg of N,N.- dimethylethylene diamine, 3'5 mg
of BOP and 172 v---. of  _rrethylaIILne was added, and the mixture was
stirred a room  temperature overnight. From the reaction Mixture, solvent
was removed under reduced pressure, the residue was  25 purified by
chromatography on silica g (chloroform - methanol - aqueous ammonia
=52:10:1). The compound given at the above step as a free form (187
mg) was dissolved in methanol, thereto 0.721 mh of IN  hydrochloric acid
was added and the mixture was evaporated to 30 dryness under reduced
pressure. The resulting solid was WO 2005/105778 PCT/JP2005/008568
152 recrystallized from methanol - acetone - TPE to g_i_ve 1.86 me  of 3-
{ 6- :4- (4.-acetylaminopheny_) -6-aminri-5-cyanopyr.imtii_d_m-? -
y_sulfanvlsnethyl_jpyridir-2-y1}-N-(2-disnethylaminoethy'.;) - progionamide
hydrochloride as a light yellow powder. 5 The characteristics of this
hydrochloride are shown as  follows: iH-NNiR. (CD3OD) 5: 8.36 (111, t, J
= 7.6 Hz), 8.05 (1H, d, j =  .6 Hz), 7.83 (2 BE, d, t1 = 9.0 Hz) , /. 82 (SH, d,
J = 7 .8 - Heir  7.72 (2H, d, J = 9.0 Hz), ,73 WE, s), 3.53 (211, t, J = 6,0
10 Hz), 3.27-3.22 (4H, m), 2.90 (6H, s), 2.62 (2H, t, J = 6.0  Hz), 2.16 (3H,
s). Example 62 According to the same procedure described in Example
61,  using N,I1,N'-trimethylethyl ene diamine instead of N,N- 15
dimethylethylene diamine, 3-{6-[4-(4- acety1aminophen_yl -6_
amino-5-cyanopyrimidin-2-ylsulianyime:thylIpyridin-2-yl}-N-(2- dim
ihylam.inoethyl)-N-methylpropionamide hydrochloride was  given as a light
yellow powder. 



'H-1 : (CD3OD) o: 6.37 (1H, t, J = 8.1 Hz), 8.03 (1H, d, C, =  20 8.1 Hz),
7.84 (_H, d, j = 8.1 Hz), 7.83 (2H, d, 5 = 9.0 Hz),  7.72 (2H, d, J = 9.0 Hz),
4.73 12H, s) , 3.72 (2H, t, 1 _ S.4  Hz), 3.32-3.21 (4H, m), 3.07 (3H, s),
3.62 (21, t, J = 5.4  Hz), 2.92 (6H, s), 2.16 (3L, s) Example 63 25
According to the same procedure described in Example 61,  using 39 uL
of 3-dimethylaminopropylamine instead of N,N- dimethylethylene diamine,
3-{6-[4-(4-acetylaminophenyl)-6-
amino-5-cyanopyrimidin_-2-ylsulzanylmethyl]pyridin-2-yl}-N-(2- dime
thylam.inopropyl)propionamide hydrochloride was given as a- 30 light
yellow powder. WO 2005 /1 05 7 78 PCTYTP2005/008568  153 'H-NMR
(CI'.OD) d: 6.38 (1F., 0, J 7.8 Hz) , 8.06 '"; 7 =  i . 8 H z ) , 1.8_ (2H, d, ., _
0 Hz), 7.807 1?, d, a 7,d Hz),  7.72 l2]., d, j = 9,0 _z), 4.13 (21, s) , 3.23
(2Hr t, L = 66, C'.  Hz), 3.10 (2`:., L, _ Q9 Hz), 2.2 / (2r, t, J = 6. 9 Hz) r
_.85  (61., s), 2.79 (2H, 7 = 6._ Hz), 2.16 (311, s). 1..89 (2H,  quint, J = 6.9
Hz). Example 64 According to the same procedure described in Example
61,  using N, N,N'-trimethyl-l,3-propane diamine instead of 1,N- 10 d
ethylethylene diam_ne, 3-{6-[4-(4-acetylaminopheuy-)-6
amino-5-cyanopyrimidin-2-ylsulfan.ylmethyl]pyridLn-2-yl}-N-(2.-
dimethylaminopropyl)-N-methylpropionamide hydrochloride was  given as
a light yellow powder. 'H-N5 (CD3OD) 6: 8.36 (1E., t, j = 7.8 Hz), 8.01 (1H,
d, J =  i1 7.8 Hz) , .'.84 (2H, d, J = 9.0 Hz) , 7.82 (1E1, d, J = 7.8 Hz) ,
7.72 (2H, d, j = 9.0 Hz), 4.72 (2H, s), 3.40 (2H, t, j = 6.9  Hz), 3.22 (2H, t, J
= 6.9 Hz), 3.06 (3H, s), 3.06-2.98 (4H,  m), 2.82 (6H, s), 2.16 (311, s).
Example 63 



2C According to the same procedure described in Esarmle 46,  sirnc
1-(2-aminoethyl)piperidjne instead of 1`7- methy_piperazine, 3 { 6 [ 9- (9
acet , r noouenyi) 6-amino 6- cyanopyrn zd=n-2-yisulfany-me:h"l]pyrid_n
2-y N-(2-methy - piperidin- -y _7yl)prop_onamide hydrochloride was
given.. 1- 25 7Tlt? (DNSC-ds) 10.24 t 1 -;, s') , 8.25-7.61 13H, m), . 83 -
(2H, d, J = 8.7 Hz), 7.72 (2H, d, J - 8.7 Hs) t 7.62 ,1H, t, J =  7.S Hz;, 7.35
(1H, d, J = 7. 5 HL), T12 _2 (111, d, j = 7. 5 Hz',  4.46 (2H, s) 3.17-3.12
(2111, m), 2.98-2.89 (211, m), 2.49-2.45  (_:H, m;, 2.40-2.22 (61, m), 2.09
(3H, s), 1.30-2.01 (611, m).  30 Lxantic 66 WO 20"S/105778 PCT/JP
2005/008568  154 According t the same procedure described in IneyI.ple
6l r  nc N,N-'":iethyl .thylene diamine instead of Nr N_  dimethylethy_ene
diamine, 3 { 6 [ 4 (4 acetylaminophenyl) 6
amino-5-cyanopyrimidin-2-ylsulfanylmethylIpyridin-2-yl}-N-(2-
dietn_ylaminoethyi)propionamide hydrochloride salt was giver,  as a Light
yellow powder. 1H-NMR (CD3OD) o: 8.39 (1H, t, J = 8.1 Hz), 8.06 (1Fi, L,
J =  8.1 Hz), 7.83 (2H, d, J = 9.0 Hz), 7.61 (1H, d, J = 8.1 Hz),  7.72 (2H,
d, J = 9.0 Hz), 4.73 (2H, 5), 3.51 (2H, t, J = 6.3 10 Hz), 3.30-3.19 (8H, Q,
2.62 (2H, t, J = 6.3 Hz), 2.17 (3H,  s), 1.19 (6H, t, J = 9.0 Hz). Example 6,
According to the same procedure described in Example 61,  using
methyl-4-(met.hylamino)piperidine instead of N,N- 1E dimethylethylene
diamine, 3-{6-[4-((4-acerylaminophenyl))-6 am_no-5-cyanopyr
nidin-2-y._su.-_ianylmethyljpyridin-2-yl}-N- methyl-N-
(1-me`_hylpiperidin-4-yl)propionamide hydrochloride  



was given as a yellow powder. 'H-NMR (CD30D) 5: 8.39 ("_H, t, j = 7.8 Hz
, 8.03 (1H, d, J =  20 7.8 Hz), 7.86 (2H, d, J = 9.C Hz), 7.83 (1`r'_, d, J =
7.8 Hz),  7.73 (2H, d, j = 9.0 Hz), 4.80 (2H, s), 3.64-3.47 (2H, m),  3.24
(2=-, t, J = 6.3 Hz), 3.17-3,12 (1H, m), 2.99 (2H, t, J =  6 . 3 Hz) &
2.98-2.89 (2H, m), 2.91 31, s ) , 2.79 (3.'dr s), G. 16  (311, s), 2.10-1.76
(411, 'r). 25 Examtile 68 According to the same procedure described in
Example 61,  using 4- (diethylamino)piperidine instead of N,N-
dimethylethylene diamine, N-[4-((6-amino-5-cyano-2-{6-[3-(4-
diethylaminopineridin 1-yl)-3-oxopropyl]pyridin-2-y_ 30 me .hy-_;u' fanyl
))pynimidin-4-yl) p ien_yl l acetamide hydrochloride WO 2005,'105778
PCT/JP2005/008568  155 salt was given as a colorless powder. ''H-NI
(CD,OD) 5: 8.39 (1E, `_, J = Hz) , 8. C3 (15r, d, J =  7 .2 Hz) , 7.54 (2H, d,
J = S. 7 Hz) , 7, 83 (1H, d, J = 7. 2 HE),  7.72 (2H, d, J E. ( Hz) , 4.73 (2H,
s) , 4.58 (1E, hr d, J =  12. Hz), 4.06 (1H, br d, j = 12.6 Hz), .x.64-3.53
(_.H, ic),  3.33-2.62 (BH, m), 2.16 (3H, s), 2.16-1.56 (4H, m), 1.35 (6H,  t,
J = 7.2 Hz) Example 69 According to the same procedure described in
Example 46,  10 using 4-piperidin.opiperidine instead of
N--methylpiperazine,  N-(4-?6-amino-2-[6-(3-[1,4']bipiperidinyl-l'-y1-3-
oxopropyl)pyridin-2-ylmethylsulfanyl]-5-cyanopyrimidin-4-
yl}phenyl)acetamide hydrochloride was given as a -light yellow  powder.
15 'H-MAR (DMSC-d.;) 5: 10.45 (1H, s) , 8.27 (1H, t, J = 7. 5 Hz) ,  7.93
(1H, t, j = 7.5 Hz) , i . 61 (2f., d, J = 9.0 HE), 7,76 (2H,  d, j = 9.0 Hz_), 7
.74 (IH, d, j = 7.5 Hz), 4.76 (2H ,s), 4.46  (1H, hr d, J = 133.2 Hz) , 4.00
(iH, hr d, j = 13.2 Ha), 3.35- 



3.17 (6"r'_, m), 3.05-2.84 (43, -), 2.56-2.48 (1H, a':i, 2.15-2.07  20 (2H_
,m), 2.1C (3H, s;';, 2.97-1.35 (SE, m). Example TO According to the same
procedure described in Example 46,  using 2-piperidine -methanol instead
of N-methylpiperazine, 1-
[4-(6-amino-5-cyano-2-{6-)3-(2-hydroxvmethylpiperidin-l-yl)- 25
3-oxopropyl]pyridin-2-ylmethylsulfanyl)pyrimidin-4 yl)phenyl]acetamide
hydrochloride was given as a white powder- IH-NPR: (DMSC-de) a: 10.24
(1H, s), 8.25-7.50 (2H, or s), 7.84  (2H, d, j = 8.7 Hz), 7.72 (2E, d, J = E.7
Hz) 7.62 (IH, `_, J  = 7. 8 Hz) , 7.34 (1ii, d, J E, Hz) , 7.15 (1., d, J = 7. 8
Hz) , 30 4.47 (2H, Q, 3.85-4.70 (SH., m;, 3.70-3.35 2Ii, m), 3.01-2. 0 WO
2005/105778 PCTIJP2005/008568  156 2.0. (3I, s), 1.6 1. 5 (6H, n)
Example 71 According the same procedure described in Ex_amp1e 46,
using 2 piperidin 1 1,lmethylmorphcline instead of Y-methyl- piperaz.ine, N
(4 (6-amino 5 cyano 2 {5 [3 oxo 3 (2 piperid?^_  1-vlmethylmorpho1in-4-.rl;
,propyl)pyridin-2-ylmethylsulfanyl}- pyri.midin-4-yl)phenyl)acetamide
:hydrochloride was given as a  white powder. 1H-N? 'DMSO-d6) a: 10.2
(1H, s), 7.83 (27, d, t = 6.4Hz),  1C 7.71 (2H, d, J = 8.4 Hz), 7.62 (1H, t, J
= 7.8 Hz), 7.34 (1H,  d., J 7.8 Hz), 7.15 (1H, d, J = 7.8 Hz), 4.45 (211, s),
4.25- 3.75 (3H, m.), 2.94 (4H, m), 2.80-2.73 (2H, m), 2.48-2.20 (8H,  m),
2.08 (3H, a), 1.42-1.32 (6H, m). Eyiample 72 15 According to the same
procedure described in Example 46,  using 2- (4-ethyipiperazin l
ylmethyl)morphol_ne instead of N - methyipiperaz_ne,
N-{4-r6-amino-5--cyano-2-(6-,;3-(2-(4-ethyl-
piperazin-1-ylme'~hyl)morpholin-4-yl]-3-oxopropyl}py'-idin-2-
ylmethylsu_fanyl)pyrimidin-4-y-'pheny'l}acetamide 



20 hydrochloride was given as a white powder. N.NP. =SC-d6) `o: 10.2
(1H, s), 7.83 (2H, d, J = 8e4Hz),  71 (2H, d, J = 6.4 Hz), _/.62 '1-1-1, t, J =
7.8 rz) , 7.34 (1H,  d, J = 7.8 Hz), 716 (1H, d, C = 7.8 Hz), 4.46 (2111, a),
4.25  3.75 (311, m) , 94-2.73 (411, m) , 2.48-2.20 (1311, m) , 2.08 (311,  2
C.93 (31, hr t). Example 73 According to the same procedure described in
Example 61,  using 1-tert b tosivcarbor_ylpiperazine instead of N,N-
d'imethylethylene diamine, t-butyl 4 (3 {6 [4-(4 acetylaminc 30
phenyl)-6-amino 5 cyanopyrimidin-2-ylsulfan.ylmethyllzDyridin bi'O
2005/1(5778 PCT/JP20(15/008568  157 2-3;l;Lpropion
l)piperazine-i-carboxylate was given as a white  nowdez. `H-NM (DNSO-d;
) 5: 10.23 11H, s). 7.83 12E, d, Cl = 8,7 Hz),  7. 7 1 ME, d, J = B. 7 Hz) , 1
.6 2 622 (1H, t, Cl - 7.8 Hz) , 7.34 ,_F., 5 d, J = 7.6 Hz), ;.16 (1E, d, Cl =
7.8 Hz), 4.46 (2H, s), 3.41 - 3.38 WE, m) , 3.30-3.25 (4H, m) , 2.95 (211, t,
J 7. 5 _H_z)  x.73 (211, t, Cl = 7.5 Hz), 2.09 (3H, s), 1.39 (9H, s). Example
''4 According to the same procedure described in Example 60,  1C using
the compound of Example 73, Iv (4-{6-amino 5 cyano 3 [6-
(3-oxo-3-piperazin-l-y_propyl)pyridin-2_yimethyl.su.lfanyl]-
pyrimidin-4-yl}pheny-)acetamide hydrochloride was given as a  light yellow
powder. 1H-N? (CD30D) 3: 8.34 (1H, t, J = V. 8 Hz) , 8.00 (11, d, J =  15
7.8 Hz), 7.83 (2H, d, J = 8.7 Hz), 7.79 (1H, d, J = 7.8 Hz),  7.71 (2H, d, J =
6.7 Hz), 4.70 (2H, s), 3.77-3.74 (4H, m),  3.29-3.16 (6H, m), 3.04 (2H, t, Cl
= 6.6 Hz), 2.16 (31i, s)  Example 75 According to the same procedure
described in Example 6"_,  20 using 1-(2-diethylaminoethyl)piperazine
instead of N,N- 



dimethy_ethvlene diamine, N-{4-;6-amino-5-cyano-2'-(6-{3-[4-
(2-diethylaminoetny__)piperazin-l-yi]-_-cxopropyl}pyridin-2-
yimenhylsll=fanyl)oyrim-.idea-4-yl]phenyl}acetamide  hydrochloride was
given as a colorless powder. 25 'E-nKR (CD30D) 5: 8.39 (1H, t, J = 7.8
Hz) , 8.05 (1FI, d, Cl _  7.8 Hz), 7.86 ('1H, d, 1 =.7.8 Hz), 7.83 (2H, d, Cl =
9.0 Hz),  7.73 (211, d, J = 9.0 Hz), 4.73 (2H, s), 3.69-3.07 " ,2ta, m),  2.17
(3H, s) , 1.38 (6f, ., Cl = 7.2 Hz). Example 76 30 According to the same
procedure described in Example 46, WO 2005/105778
PCT/1P2005/008568  using
1-(2-d=.._._sopropylam.in.oeth_yl)piperaineinstead of N-
reethylpiperazine, N-{4-[6--amino-5-cyano-2-(6-{3-[4-(%'-
d_isopropylaminoethyl) piioe_razin-l-yl ] -3-o :opropyl } ovrid' n-2-
yl.methyl sul fanyl) pyrimidin-4 --y-l ] phenyl } acetamide 5 hydrochloride
was given as a colorless powder. H-Nhmm (DMSO-as) 5: 10.23 (1H, S),
7.65-8.20 ((2H, hr s), 7.84  (2E., d, j = S. r Hz) , 7. 72 (211, d, j = 8. 7 Hz) ,
7.62 (1H, t, J = 7.8 Hz), 7.34 (11i, d, J = 7.8 Hz), 7.14 (1H, d, 3 = 7.8 Hz),
4.47 (2H, s), 3.40-3.29 (4H, m), 2.97-2.71 (41, m), 2.69-2.51  10 (2H, m),
2.49-2.42 (2H, m), 2.30-2.18 (6H, m1 2.09 (3H, s),  0.92 (12H, d, J =
6.3Hz . Example 77 According to the same procedure described in
Example 61,  using 1-[2-(pyrrolidin-l-yl)ethyl) piperazine instead of N,N-
1.5 dimethylethylene diamine, N-{4-16-amino-5-cyano-2-(6-{3-oxo 3- [ 4 -
(2 -pyrrolidin-1-ylethyl) piperaziin_-1-yl1 propyl } pyridin-_-
vlmethylsulfany_)pyrimidin-4-yl)phenyl}acetamide  hydrochloride was
given as a light yellow powder. -H-N-MT, (DMS0-dE~D20) 5: 8.09 (=H, t, j
= 7. 6 Hz), 7.80 (2E, d,  2C J = 9.0 H7), 7.77 (1H, d, J = 7.8 Hz), 7.72
(211, d, j = 9.0  _z), 7.57 (1.H, d, J = 7 -8 Hz), 4.62 12r, s), 3.58 (2H, t, j =  



7.2 Hz) , 3.65-3.11 (16H, m) , 2.91 (2H, t, 3 = 7.2 iiz) , 2.11  (3H, , 1.99
(4H_, br C) E=xile 78 2- According to the same procedure described in
Example 61,  using 1-[2-(morpholin-4-yl)ethyl) pipe ,azine instead of N,N,-
dimethylethylene diamine, N {9 t6-amino 5 cyax!o-2 (6
(2-morpholin-4-ylethyl)piperazin-1-yl]-3-oxopropyi}pyridin-2-
lmethylsulfanyl))pyrimidin-4-yl_iphenyliacetamide 30 hydrochloride was
given as a light yellow powder. WO 20(6/105778 PC'_T/JP2005/008568
159 H-NMR (2D30D) 5: 8.39 (1H, t, J = 8.1 Hz), 8.05 (lH, d, J =  8 . 1 H z )
, 7 8` 1H, d, J = E . 1 H z ) , 7 . 8 2 On, d, J = 8.7 Hz),  72 (2H, d, J = 8.7
Hz), 4.73 (2-, 4.00 (4H, hr a), 3.7-' (4H, hr a), 3.66-3. 27 (14H, m), 3.0 (. hr
2.17 3F, s)  5 Example 79 According to the same procedure described in
Example 61,  using 1- (N-methyl''piperidin- 4-ylmethyl)piperazine instead
of  N,N-d methylethylene diamine, N--(4-[6-amino-5--cyano--2-(6-{3-
{4--(2-daethylaminoethyl)piperazin-1-yl1 -3-oxopropyl}pyridin- 10
2-ylmethylsulfany_)pyrimidin-4-yl]phenyl}acetamide hydrochloride was
given as a light yellow powder. 'E-NM (0D3OD) 5: 8.39 ("lHi, t, J = 8.1 Hz ,
8.03 (1H d I _  8.1 Hz), 7.84 (3111, hr d, j = 9.0 Hz), 7.72 (2 co i J = 9.0
11 , Hz), 4.74 (2H, s), 3.58-2.92 (18H, m), 2.88 (3H, s), 2.28- _.57 (5H,
m), 2.17 (3=1, a) Examnle 80 According to the sane procedure described
in Example 61,  using 1-methylhomopiperazine instead of
N,N-d_.methylethylene  diamine,
N-f4-(6-amino-5-cyano-2-{6-[3-(4-meth_yl- 20
[1,4]diazepan-1-yl)-3-oxopropyl]o,-rid-n-2-ylmeuhyl sul any }pyrimidin-4-yl)
phenyl; aceza_mide hydrochloride was  



given as a light yellow powder. H 1 (CD30D) c: 8.38 (lii, t, J = 7.8 Hz), 8.02
(lfi, d, J =  7.8 Hz), -.84 12H, d, J = 9.0 Hz), 7.84 (1H, a, j = 7, B _Hz 1 ,
25 7.72 (2H, a, J = 9.C Hz), 4.72 (2H, s), 4.03-3.05 (12H, m),  2.89 (3H,
s), ::.20-2.06 12H" m), 2.16 (3H, s) Examole 81 According to the same
procedure described in Example 61,  using 1-amino-4-m y__piperaztne
instead of N,N dimeuhyl- 3'0 ethylene diamine, 3-(6- [4-(L
acet'ylam-ncphenyi) 6 WO 2005/105778 PCTI.W2005/008568  16 3
cyanagyr'_midin--2-y1sulfanylmethylIpyridin-2-y1}-N-(4-methyl-
piperaz.i.n-- -yl)propionamide hydrochloride was given as a  light yellow
powder. -H-NMR (CDsOD) 5: 6.4C (1H, t, J = 8.1 Hz), 8,08 (1E, d., 5 =  5
8.1 Hz), 7.83 (2H, d, j = 8.7 Hz), 7.82 (1H, d, j 8.1 Hz),  7.72 (2H, d, J =
S.7 HE), 4.72 (2H, s ), 3.48-2.70 (12H, m) ,  2.85 3H, s), 2.16 .; 3H, s).
Example 82 According to the same procedure described in Example 4"3,
10 using the compound of Reference Example 17 instead of the
compound of Reference Example 11, N-(4-{6-amino-5-cyano-2-16-
(3-oxopenoyl) pyridin-2-ylmet hyisulfanyl', pyrimidLn-4
yl}phenyl)acetamide was given as a colorless powder. i H-NNR
(DMSO-d6) b: 10.23 (1H, s), 7.83 (2H, d, J = 9.0 Hz),  15 7.72 (2H, d, J =
9.0 Hz) , 7.61 (111, t, J = 7.5 Hz) 7.33 (`- d, j = 7.5 Hz), %.13 ('=H, d, C =
7.5 Hz), 4.45 (2H, s), 2.93  (2H, z, j = 6.9 Hz), 2.81 (2H, t, J = 6.9 Hz),
2-46 (21, q, J  _ 7.2 Hz) , 2.09 WE, s;), 0.90 (3H, t, j = 7.2 Hz). The
structures of each compound obtained according to  20 Examples 42-82
are shown in the following Table 6Table 6  



NHR1 IIi  N` j R  H O Q denotes R', R6 or R'', and T denotes 3' cr RB. WO
20(5/105778 PCT/JP2005/008568  161  Eyamplel No. k O T 42 1 - J  -~
CH2CII2 C-_tBu 4_. Ac C E7,, CH CH2CFIr OCHE  45 Ac -CH2CH2- -0H
46 Ac -CH2CII2- -`. -N N-Me  47 Ac ~ -CH=CH- -0-tEn  48 Ac -CH=CH --N
N-Me  49 Ac -CHI CH CEs) ~OCIi, CHa  50 Ac -CH2CHI (CTig) - j -0E 51
Ac -CH2CH -N N-Me  52 Ac C-C- j2CH,, -N N-Me  53 Ac H2)a 0 tHu  54
Ac CH2 y  -N N-Me  55 Ac -al11 a- /-\ -N N-\ Et  -N  ct  



55 -C.CI2CH2-.. -NON-Me  57 CO Et CH.2C:I2 -N N-Me  58 -CO-n-
-CH2Ch2 Pr -N N-Me  59 Ac CH2CH2- H  Nf _NO-tBu  H 60 c CR,CH2
N-~~NH2  ~ H  61 Ac -CH2CH2- Nie m ,N,Me  N H  62 Ac -CII7CH2- Me
Me Me  63 Ac ^= _ ~N~~~ N~.P~e  H Ms  64 Ac ~'i -C:I2'CE_- N Me  Me
Me tb 2005/105778 PCTIBP2005/OOS5568  162 I?,xc"L'Y1.p. E. P.~ is T
110 _ 65 Ac ~~ _._CES _  W  66 Ac -CH2CH_ Et N  6 % Ac CH2CH2 



'N N-[Vie  68 -CH2CH2- Et  Et  69 A.c -CH2CH2 7D Ac -CH2CH2- N
HO\rJ  71 Ac CH,CH2- N N 1 O  72 Ac -CH2CHz N^ Nt~~~ 1  N.Et Ac
CH2CH2- ; - O-tBu  7 ^ Ac ::: --N NH E Ac N ~ Et  Et  76 Ac -CH22E2 I -N
N-,\ iP,-N Pr  Ac -CH,CH2 -N N--.  ~. --N  78 Ac CFl2C2 -NO  79 Ac
-CH?CH2- ._NfAe  N. 8o Ac CH H2 ~N ~N 4A e WO 2005/7115778
PCTIJP2005/008568  ~ 63 Example  Nc. p.. T  



8 CIs,Ci3--~ --~ -NH-N N-Me  H2 1_c CF:2CrI - CH2CH3  Example. 83 -
193 The compound obtained in Example 18 (As a hydrochloride  salt, 20
mg, 25 pM , an appropriate carboxylic acid compound  5 (30 ST) ,
MP-carbonate (25 pM, by Argonaut company, macroporous polystyrene
anion-exchange resin) and =IOBt-pI-,O  (4.5 mg, 29 ph; were added to
methylene chloride - DM5 (0.5  ML - 0.1 ml), and the resulting suspension
was shaken at room  temperature for 1 hour. Then, to the reaction
mixture, PS 10 carbodiimide (33 p1, by Argonaut company, N-
cyclohezylcarbodiside-N'-propyloxymethyl polystyrern) was  added, and
the mixture was shaken at room temperature  overnight (about 18 hours)
To the reaction solution, PS- isocyanate (75 pM, by Argonaut company,
Polystyrene 25 methylisocyanate) was added and the mixture was shaken
at  room temperature for 3 hours and .then the unreacted starting
compound was removed. Then 12-0arbonate was filtrated, and  washed
with 0.2 ml of methylene chloride and 0.2 ml of DM5  From the
combination of the filtrate and the wash, the 20 methylene chloride was
evaporated with blowing nitrogen gas,  and the residue was purified for
separation by HPLC on the  following condition to give the product. After
the  purification, the fraction solution was .lyophili.zed. and the
Lyophilized product was weighed and the structure was  25 analyzed by
LC/IBS analysis on The following condition. <HPI,C Condition> WO
2005/105778 PCT/J1'2005/008568  64 Column.: CAPCELL PAY' C18
(HG 120 S-5, 20 mm x 50 inn; (fo.r  purification) CAPCELL PAIL 018 (T:;G
120 S-:', 3.0 mm SC scum` (for  



analysis) 5 Fluent: mixture of 2.05% TF -MeCL, 0.05% TF -E,0 (optional:y
changing the ratio) =Flow Rate: 36 mL/min (for purification)  1.6 mL/min
(for analysis)  <LC/LAS 1 alyt-cal Condition> _0 System: Waters A_liance
2795, Waters ZQ  HS Dete,cuor: ESI positive According to the above
procedure, each the compound  shown in the following Table 7 was
synthesized. In each  table, the calculated mass number and the observed
LC/`HIS  15 result ((N-R7) are described together. WO 2005/1,05778
PCT/JP2005/008568  165  !able 7 NHAc  N H2NN ` R Example calculated
OLservec,  No. muss Value  Number rpn,+tp  ,NHAc F3 j 635 6'6  8 4 V j/
G35 635  ~NHkc. B ~~ 607 608  86 579 580  87 579 5B0  88 579 5 ~ II
a80  99 



~ ! ~ 592 594 i  N 06 I 593 594  ^\ vJ 91 593 ggg  , N 92 /~ 699 645  93
~,..., Ph DOS 0, 609  05 .Ph 664 ------------ ~95~ph 622 623- 1 Wi)
2065/105778 PCT/JP2905/008568  166  Calculated ObserVea,Example
F. Mass Value  Na. TNunuer  568 569  9e. se.: Ses  0 9/) 568 569  100II ji
584 585  101 0 598 599  02 ~ 598 599  103 / ""~ Ph 620 621  104 Ph 634
635  105 Me 516 517  106 Et 530 531  107 n-Pr 54_4 545  108 i-Pr 544
545  10S !. i ~... 570 5  



110 J 584 585  111 ) 564 585  112 598 5999  113 - - 650 651  1.14 - N-Ac
627 628 '  115 634 635 0- 116 622 623  0- --~~'Me 17? 1 638 639  O OMe
118 QMe ~ 546 ..4i WO 2005/105778 PCT/1P2005/008568  167
~Txample Calculated observed 1  I4o. TI, Mass Value  Numbe [ +H '.. 623
624  Noe 120 J 6 21 - Me' NMe II  L--1 635 636  NHAc 122 608 603  O M
e .:2.3 i J// l 612 613  124 592 .6.  ham, Me  



125 623 624  NO, Me 621 622  126 , 'N' Me  12; h Ph 670 671  J_v 'O Kfle
2g TION 621 622,  29 ^IJ ~I! ,'. 6623 623  O O  /~ N 130 647 648  NMe
131 641 642  Me ,.II,,NO, 6-, 624 WO 2005/105778 PCT/JP2005/008568
168 Ca].cu7.ated Observed  xamtple P. Ma s Value  .~C.. Number 4-e  30
~\ OMe 636 637 a i 134 'iI II 622 6^  135 FL 636 637  OAc Me  136 N,Me
647 646  



~~ rr 137 - 605 606  N 136 I 1 606 606  139 N 625 626  SMe ~N  140 ~ I
625 626  H i i 41 N,/~~ 617 f 618 j  -NH I! 617 61 6  HN 143 ' 567 568  H
144 N T~ ~', 619 620  H 145 N" 565 586  G / 61 B 67.9 _ WO
2005/105778 PCT/JP2005/(9 R568  "_65 T'xample Calculated Observed
No. Mass Value  Numb e_ Me  147 i y~ 606 607  148 ~'. 627 628  -49654
6 5 =  NH 150 ill 645 646  



5,11 i S.Ph 624 625  ~= 634 635  Ph ---NH 64 646  . 5"  1a - -{~ 634 635
155 '~ ~~ 605 606  N. 156 _1,~ ~~NFI 647 64E  f ~:O NH  157 ( 647 E ,n
78  O 158 z"'~./\ 677 I 67B ~  N' 0 H WO 2005/105778
F'C'17JP2Q105/0085(x8  70 Calculated Observed  lxamp:.e R Nass value
No. Number "M+Sd'  159 ~~ 705 706  HNC O  160 678  



HN O  0 161 1 J 66_ 662  '_6G i / 661 662  1 \ I 7 6~ ~' ~'---N 643 644
164 644 645  -N 165 -V I~N 645 6466  N 166 -l _ -N` 644 645  167 -'/ -N
=N 645 646  68 --~~ \\-NS 679 580  169 -~ '> -N 0 4 66~ I 66_  H ~ t N
686 687  N'\G~ v,z I ~__ '' `'._..N 655 63E W O 2005/105778
PCT/JP2005/008568  '7 E.ambl=. Calculated Observed  No. R Mass }
Vaiue  -- - - Nu- per u-- 172 N 674 675  .~ N ,Me ^I  173 25 !~ 725
'SO2NH2  174 -NH2 567 388  



- -- --- NH H ~NH2 635 63 0'  NH O  76 N Me 573 574  H II 177 N 595 596
OH Me  78 L. 613 614  Me I __ S 1, 9 N -G 1 60:;60:; 604  180 N off C3 ,i
Et 181 ~,. N, 601 632  182 559 560 H Me  ..63 618 619  OH Me 184 ( ; -
Ph 66"` 608  A^ 185 ! N~\ 613 6'~q_ WO 2005/105778
PCT/31'2005/008568  172 calculate=`d Observed i  Example R Mass
Value  



No. T1LLttLb~_ ~M F:  Me, 186 N ~ _581 582.  T Me 187 JI ~N 597 598  j
Pile 188 NH 594 595  J9 580 591 ~~I  .N 'V Me i^I7  190 ( 594 595  N 191
NH 612 6"13  N 0 H  '~92 N N 584 55  N. N^\~  93 N 623 624  I j  CONHz
J  Example 194 - 201 To a solution of 20 mg (25 pM) of _'_^_e compound
obtained  in Example 18 (as a hydrochloride salt therecf) in 0.2 mL of  5
DMF was added M2-Carbonate (125 41) and the mixture was shaken at
room temperature for 3 hours. Then, the reaction  mixture was f-;ltrated,
the filtrate was added to a solut.on.  of ,a_ appropriate sulfonvi chloride
compound in 0.1 ^_L of DMF  50 jll`!) then .-. pL oo_ di,
sc_propylethy.'amine !50 pM) was added to the mixture and the resulting
mixture WELL shaken an  room temperature overnight (appro.-amave.ly
18 hours) . WO 20(6/W778 PCT/3P2005/008568  



The reaction solution was charged to HPLC. as similar to the condition
described in above-;mentioned Examples 83- =93  and purified to
separate the product. After the puri-ication,  the fraction solution was
lyophilized and the lyophilized  product was weighed and .the structure
was analyzed by LC/MS  analysis on the condition described in Examples
88-193. The  structures and the. calculated mass numbers and the
obserTred  1,C/MS resuits of each obtained compound are shown _n
Table 8.  l0 Table 8 NHAo  N N  HHzN NS N ~_~N,, ~R  O/ O aemple
Caloulatea oLserved  g Mass Value  Numoe= [M+H 19. ~ ONie 644 645
195 h 6": 4 615  N-\ 195 i. N--we 618 619  107 --~~~)--M 628 629  198
n-hexade- ..v 762 64  199 Me 55?  594 Soo: 201 t 566 567  Example 202
- 243 The lut.or_ of 16 mg cf _he compound obtained in  l~ Example l8 (as
a _hydrochloride sat theraofr 20 p1 , an WO 20051105778
PCT!SP2005/008568  



1.74 appropriate alkyl halide (22 pM , saturated aqueous potassium
carbonate (100 p2M) in 0.2 uw of DMF was shaken at room  temperature
overnight (approximately 18 hours) . To the  reaction solution added 0.2
mL of DID' and thereby the 5 solution was diluted, then the diluted solution
was purified to separate the product by EPLT as similar to the condition
described in above-mentioned Examples S3-193. in addition,  after the
purification, the fraction solution was lyophilized  and the lyophilized
product was weighed and the structure was  10 analyzed by LC/MS
analysis as mentioned above. The structures and the calculated mass
numbers and the  observed LC/MS results of each obtained compound
are shown in  Table 9. 15 Table 9  NHAc  N.  HZN" N" H--~/\N~\l N`E1
Example Calculated Obse-vea  z Mass Value  No. _ Norther [N,+H]  OMe
202 594 595  203 OMe 622 623 O I  -S 204 II -Me 505 586  ~~-205 -- V_.
EN L 5022 503 i WO 2407/105778 PCT/JP205/008568  175 ~Sxam e~ i r
cu.lated O ge ved  



No. L N[VM  Numbe H1 J 20G ~ ~ 571 512  N J  207 .. .565 566 COOH
20 '  1a~~ OF 609  2U 7~~~~Ph~ -550 591  210 ~ O}`COOFI 59B 59  N
211 j 571 572  212 570 5  213 N N 640 6 4 1  (CHz)5CH3 I  214 N G /~
Me 569 b70  Me N.  21-7 '0  Nie  6 Ph 592 5a. n B L 3 D 53 `  218 i-Bu
530 ! 531  N 565 56E  220 N 604 605  N H  



221 ~J 565 566  /,-Ph 647 648  O 2L., N_ Me 559 560 WO 20051105778
PCT/JP2005/008565  176 -Ica cula'cea Observed.  Example Mass Value
1ve. Nusmer 'M-H  224 \%O 531 532  NHZ 225 584 58r.  `/ ICI  ~-,_- Nte
226 545 T- 546  fie 227 585 586  228 587 588  2P _~OH 532 533  23C
'~`-SOH 546 54/  Et 231 N 573 574  Et 232 Ph 608;1 609  O 233599 600
O 2 3 4 ,,~., l J~ / 613 61 4  N` H  



235 N /i 604 6605  N 601 602  rPr NH2  237 L 530 531  NH N  239 599
600  L39 ~~Il NH 598 599  NBC ~__ H j WO 2005/105778 PCT/3
,1'2005/008568  177 I ^a.lculatec Exasnp_e Ob=s e rved  No. Mors. va-tte
---- Number [M+ H]_ .-_l 240 ~~2- 515 515  r= 241 595 59E  /`ate ~~..
SOH Pie  242 500  243 5%-- ' --~  Example 244 298 To a solution of 20
mg (25 pM) of the compound obtained  in Example 18 (as a hydrochloride
salt thereof) in 0.6 ml of  5 a mixture of THE-DMF `3 ,...') was added an
appropriate aidehvae  compound (28 aM) in 28 pL of DMF and 7 pL (125
u.K) of acetic  acid. To the reaction mixture was adored
MP-cvanoborohydride  



(63 01, Argonaut Company, Macroporous triethylammonf-o
me_hylpolystyrene cyanoborohydride and the r,-Lixture was  10 shaken at
room temperature for 2 days. ST-cyan.oborohydr.ide  was filtrated off, the
filtrate was charged to HPLC as  similar to the condition described '._n_
above-mentioned  Examples 83-193 and purified to separate the product.
In  addition, after the purification, the fraction solution was -_ lyophilized
and the lyophilized product was weighed and the  structure was analyzed
by L,/MS analysis as mentioned above.  The structures and the calculated
mass numbers and the observed LC/MS results of each obtained
compound are shown in  Tab _,0 20 WO 2005/105778
PCT/JP2005/008568  178  Table 10 NHAc  N\ N~ ..\  H,N Calculated
observed  Example 2 Mass Venus  No. Number [M+H]  rO 244 554 555
HN 245 1. \ I 554 555  N 246 f ~r Me 568 569  241 570 4:E:: s 24 584 585
4Me- 



, NH 249 603 604  250 C7 604 605  251 615 6`_6  252 615 616  N -NH
253 ~' ~~P~ 63D 63,  N L254 HN-~i 617 618  >, ~~ WO 21105/10578
PCT/JP2005/008568  179 a!culatea Ohse:rvea  r Examp_c~ No. Mass
Value  C 255 I i~~i ~~.. G63 664  a Et  Et 256N,y -C'7 Ei 652 653 ~c~ ~
560 5E  252 ,~ji COOH 614 615  259 SO3H 634 6355  O Meg  260 '7 634
"c  S I 



604 605  262 Nl 568 569  Me N=.  263 NH 554 555  264 ' 'N 616 6'_9 Me j
265 5 Et 596 595  NH 266 ~ //"Me 556 5E9  267 c 595  OMe.  e 26^
~OMe ~. 656 655  OMe 269 H 60P 609 WO 2005/105778
PCT/3P2005/008568  180 Ga]_cula'ted OLserved  Example Zi Mass
vallic,  Nusbea~ f~~i+L?]  i0 270 L 622 523  2,71 ~ ~ ~ 5EtC EBB  272
N'Et 635 636  273 \/~ri' -/ 665 6u5  MeN'Nre 274 ~~ Ph 656 6657  275 I'
n-BU 636 637  276 648 649  



'/~'OCF; ^7, I OAc 622 623  ~ Me  278 2 N 607 608  Me  0 279 854 555
Et N  280 681 682  281 608 609 I  282 608 609  OEt Ph  323 J~C ~~ 67u
i7  ~O WO 2005/105778 PCTYJP2005/008568  7.8 Example I Calcniated
Observed  No Mass ~ialue  N tuber [I4-hrI~  284 60~ 604  HN Ne  285
,iN680 681  N 296 N N 6_,l 632  287 657 658  



HN-SO,Me 288 70; 708  b~ nBu  289 Nu 631 692  nB 290 606 607  r_\ 29-
N r%'~ 63 D 63' I  292 N 6 648  EtO OEt F  293 -~ 718 719  N NH ~_ ~`
nBU 623 E2 WO 2005/105778 PCT/3-P2005/008568  182 Example
Calculated' Observed  z Mass tialue  No. I Number CM+H  ~Gi 295 ~I -GI
622 623  H -~ O CF3 296 jj 6,2 673  C 297 1 >F 644 625  - _0 F 9fl 644
645  



G F F Example 299 - 416 The suspension of 24 mg (50 aM) of the
compound obtained  in Example 45, an appropriate primary or secondary
alkylamine  ` compound (100 vM) and 8.9 mg of HOBt - 1120 (58 pM) in a
mixture of ethylene chloride - DMF (0.5 ml - 0.2 m1,) was  shaken at room
temperature for 10 minutes. When a salt of an  amine compound was
used as a starting material, an  ecruimolec:lar amount of NS-Carbonate
(Argonaut Company' was 10 added to the reaction medium. Then, to the
reaction mixture  was added PS-Carbodiimide (Argonaut Company, 67
pIM) and the  mixture was shaken at room temperature overnight
(approximately 18 hours). The reaction mixture was then f__trated and
washed with  i5 DME )0.15 ml) to remove the resin, PS-Carbodiimide and
MP- Carbonate when it was used. The filtrate and the washinc  solution
were combined, the ethylene chloride was evaporated  with the flow of
nitrogen gas, _he residue was with  0.15 tel of TIT, and the diluted
solution was purified to WO 2005/105778 PCT/JP2005/008568  183
separate the product by EPLC a ; similar to the conditiol7i  described in
above mentioned Lxanpies 83-153. In addition,  after the purification, the
fraction solution was lyophilized  and the lvowhilized product was weighed
and the structure was  5 analyzed by LC/MS analysis as mentioned
above. The structures and the calculated mass numbers and the
observed LC/MS results of each obtained compound are shown in  Table
11. 10 Table 11  NHAc  N, N 



HnNJ NS T N4~ /. 3 Ca: culated Observed  Example o S Mass value
Numoer _CM+H'  N / .. 299 607 608  NTh 300 572 573  -Bu Me  Al -N N
,N -~ Me 587 588  302 -N N- ( 584 585  30, 567 568 1 304 5S2  0 H WO
2005/105778 PC'T/1P2005/008568  184 Ca_culaced Ouservec  ( 2,' Mass
Value  No. Dumb e r __ M F14]  305 --- N ----- --' 538  539  sN 3 0 6 j A/ N
627 628  N- Me N  307 ~~ doh 607 608  OH Me  306 --NN- ii 620 I 621  



i j Me  H iN  309' 717 718  GFg 310 607 608  ---------------- N N' Me 311
639 640  N N  i-or  312 N, N.,'rPr 574 575 H  hl OEt ~Y~S f  i i  750 751
N~l N-Me WO 2005/305778 PC'T7JP2005/008568  Calculated) Observed
I Er-amp 1. e No Mass -value  379 N- N 593 594  15 FI L N 538 539  0.,,
NH2 3? 649 650  N' Ph  Me  



3l7 N N-Me 601 602 318 H N 555 556  319 ~~ NH 661 662  N--% Ph
\N~\1 O 32p N,Ph 663 664  Me 32I N 596 587  322 NNi 593 594  Me CI -N
N-` 640 641  324 N JI 607 608  N= 325 -N N--( 593 594  N, 26 613 614
N-Me  N _-N-_. ~-,N~ 627 623 WO 2005/105778 PCTJJP2005/008568
7.86 J Cal CulaLed Observed  amn.Le No, Mass Value  __~_ Number
[M+H]  32P 535 536  'Me N NI 329 Me 617 618  N--Me Me 



=t _  330 N~ N 574 575  Me `t Et  331 N~ - Et 574 575  j Et 332 "NyN~
594 595  ', I<I` ~i I  N N  333 606 607  N Ph N  334 N~'J f H Ij 538 5r3o  "
335 N,~~ l~ 640 641  Me ~~ 336 ~u~N.~~ 598 599  Me v N  33 N 7 627
628  l N Me Me  ,N .oN  338 658 659  Me 339 N"Ph 677 678  Me WO
20051105778 PCTIJP200 510 0 8 5 68  Psampl alc la e 0 s rved 



Za  1Qo. NSas_ -value  N 340 Ni\~ Ph 676 677  I I I ~ I  ~ Et  34 043 644
Me 3: / %, \ 633 634 o_~\\  N N  343 N 6E3 684  Ph HN -Ph  344 N 649
650  N 345N 617 618  ON  346 h N Me e 622 623  Ph 347 K N, N 649 650
Me 346 NN,Me 608 609  `Ph 39 -N N-PI) 592 593  3 C -N N-n-Pr 558 559
WO 20051105778 PCTI02005100856%  



166 .alcalatea Observed 7  Example ~ Masa Jazlue  410. Number- [N+ui
CN 351 645 646  PJie _  352 74 575 5 OMe  Me  353 N~N, 627 628  N ..~
~., N.  j 354 753 754  IN Ph  Ph Me  N  355 i~~N r 645 646 N~~~ Et ~  Me
CN  356 618 619  -N ~) N J 357 -N )--N0 600 601  356 N 610 611  IN
N=om  



359 .-N N 607 608  Me Ms  360 607 608  sC 3 61 ~~~~ 661 662 11 WO
2005/105778 PCT/JP2005/0018568  E;S am ,_~~ 2alcu aced Observed
No. Ma  Number fM-rf1~  N 362 N, ph 677 678 ~I  p N  363 N ,, 613 614
Nle  O NH  3 64 650 651  N 3E5 N-1 607 608  621  622 p Ph 367 ~~.N Ni
663 664  H 36E N 621 622  11  --N 369 671 672  



rr-Pr  `Nn-ar 370 K 657 658  N- 37'= -f N Y 544 545 WO 2005/105778
PCT/3P2005/008568  1.90 Calculated observes.aple 2 Kass ~7alue No.
Nuriner.~ [M+H  N~ 3 72 560 561  OH  Q373 -NN~ N / j 627 628 374 H
Nom, 587 588  375 N608  609  jl ,, ,: QH  N off 37C J 531 532  377 H(c). j
545 546  J78 i, OH ( 545 546 7 ' ,Ph 621 622  QH Et  3B0 N5N, 558 559
H 3 61 N N 544 545 1  FI 382 H N 558 559  O  



363 N N 560 561  H j N N 3 8 4 H '..... 574 575  F3  ~  383 l 675 676 WO
2005/105778 PCT/,CP2005/008568  19i xample - Cal.cul.. Observed  Ly
No. Ma.' Value  iumhe  N 386 657 658  .N.Me  Me 4 38 643 644  N 7Me
388 -N N-C 586 Et 3H N / 290 -NN - ~ J ) 612 613  ~. N ": 39w N Ph 626
621  D HH-- N,Ph 648 649 Me  N ~.-N Me r'V 654 655  Q5 NPh 634 635  -
Pie 



Ph  r 296 620 621 WO 2005/105778 PCT/JP2005/008568  i92 r.aiample
=aicule'Led Observed  , 1i~G. 7 A'iZS~ CI'c;!L1 r.  NambeS~  397 N; 606
607  NPh 398 586 587  tNe Et  399 650 651  N~~ Me 400 ~~.N~/~~ 680
681  OMe  Me N~ OMe 40'_ J., N OMe 680 681  Me N  402 696 697  H
403 648 649  Et 409 N Pn 664 665  Et C, N  405 ~_....,lN--,. 634 635  -Ph
406 588 589  



~~~_ ~ N ~ f~~OfNe a0 N N 602 603  408 N . ~~' 600 6 07  7 'WO
20H15/105778 PCT/JP2(105/008568  i53 Calculated 1 Observed
Taamp~e ~; ~~ Mass Value  No. -Nuaber  Me N  4a Me 566 567  Fi NH --
~~  15~ 712 713  --Co, 616 617  N 412 N\ I /J 668 669  0 413 600 601  Ne
414 N~~ 640 641  ,N I 4i5 N, OEt 588 f 589 O ~ I  ~-N.~ -~~  L 16 558 559
He  Hereinafter, the examples of the pharmacological tests  



using the compounds o..f the invention are described. (1) c-kMP
Generating Action in Cell Expressing Adenosine  a tecep-or The test was
carried out as mentioned below with  reference to the method disclosed in
the reference (Klotz h.N_  et al., Naunyn- Schmiedebera's ?1rch.
Pharmacol., (1998: 357, WO 2005/105778 PCT!JP2005/008568  194 1-9;
Shrvock J.C. et al., Molecular Phannacoloay, (1998; 53,  886--893) . As to
the cell, HEI293 cell expressing adenosine __2a  receptor (Hu_man)
PerkinE_mer Life Sciences, Code No.  5 RE3L 2AC) was used. As, to the
cual-ure medium, Dulbecco's modified Eaoles  medium (DM'IM) including
10% _ES (_`_et  a1 bonne se__um' and 1 mm  of sodium pvruvate. was
used. The cell was placed on 96 well plate (I x 1.0'/well), and  10 cultured
overnight. After .removing off the supernatant, to  each well, 0.2 ml of
DIEM (without FES) containing 20 mM  HEPES, 0.1 MM of IE : (3- sobutyl
1 me_hylxanth_ne ) and 2  uri`_/mL adenosine deaminase was added,
and they were  incubated at 37`C for 30 minutes. To each well, 0.I ml of
15 the culture medium including the DMSO solution of the test  compound
-in an appropriate concentration was added and they  were incubated fo_
additional 30 minutes. After removing off  the supernatant, the cytolvtic
solution was added to ouench  the reactio^. The amount of c-A P in each
well was measured 20 by using the c-AMP enzyme immunaassav (ETA)
system: (Amersham  Biosciences, Code No.RPN225) . The same assay
was repeated using CGS-21680 (2-p-
carboxyethyl)phenethvlamino-5'-N-ethylcarboxamidoadenosine
hydrochloride, (Sigma, code as reference compound. The 



25 amount of resultant c-AMP in the medium, caused by uN of  reference
compound, was defined to be 100 cor_uI _k e r_tra icn  of assayed
compound ir_ the medium, producing 50o c-AMP  amounts, was
calculated to be EC,, value. The above test results obtained using the
following  30 compounds of the invention prepared in the
above-mentioned WO 2005/105778 PCT/dP20051008568  195 examples
are shoes, in the following Table 1 In addition,  in the Table, the results of
the same test using the compound  described in Example 6 of WO 03;
033441 Al (referred to the  Comparative Compound A) and the compound
described in Example  S 1 of WO 03/005354 Fi_ ,re erred to the
Comparative Compound B;:  having the following structures are also
shown together.  <Comparative Compound A> N\ jN H2N- N~S: CI
<Comparative Compound B>  0 HN  N N  Table 12 P I--Test Compound
A2s Agonistic 2cticn  (Example No, j (EC50, nIC 1 39.6  ----------------------
3 ! 05.,  9 g^p WO 26051105778 PCT/JP2005/008568  196  



Test Compound k2& Ago^istic ?a.~' for  (Example No. ; ECso n i  9 - 9.D
10 395 13 _ 13.5 14 39.6  17 6.8.  19 7.4  21 10.6  26 30.7  28 8.2  33
48.0  4" 23.0  42 10.0  46 7.r.  48 29.1  5 .0  54 5.3  5 5 5.5  56 5.1  57 3.4
58 38.0  60 2,g  62 5.1  64 e 3  66 5 67 6 8 68 .5  69 .0  70 _. s 13.6 WO
2005/105778 PCT/JP2005/008568  



x.97 Test Compound '.. A2a Aoonistic Action  Example No.) !EC - sor nM;
2 _E7,  75 flHT 8.9 8C 7_. B2 8.2 _  Comparat-ve Compound A . > 1000
Comparative Compound B 14.3 From the results shown in Table 12, it is
obvious that  all of the compounds of the invention have a potent A.2a
receptor stimulating activity 5 2? Zdenosine Al agon s~i^ Action The nest
was carried out as mentioned below with  reference to the method
disclosed in the literature (Shryock  J.C. at al., Molecular Pharmacology,
(1996) 53, 886_P93_ _co  H. at al., European Journal of Pharmacology,
(1992) 361, 309 10 315). That is, cerebral cortex of male Wistar rats
(Charles  River Japan, inc) was extirpated, thereto Tr_s Suffer (50 mt
Tris-_HCl: pH 7.4) was added, it was homogenized, and then  centrifuged
(=000 x g, 10 min) .. The supernatant was taken,  and centrifuged (20,000
x 20 min). After removing off the  supernatant, the precipitate was
suspended in Tris buffer,  and recentrifuged (20,000 x g, 20 min) . After
removing off  the supernatant, the precipitate was suspended in 'S'ri ,:
bLffe:_  including 2 units/ml ito (adenosine deaminase) and reserved,  at
-8" ,. C' until used as a liquid preparation of call membrane WO
2005/105778 PCT/JP2005/008568  1.98  



for the following tests. The above liquid preparation of cell membrane in
an  amount corresponding to 10 pg of cell membrane was added to
_r_s-buffer comprising 5 mM of MgCI5, 1 mvi of EDTA, 1 mN of 5
dithi.othreitol, 1D0 mM of NaCl, 0.01 mLv' of GDP (quanosine
diphcsphate), 5 mg/ml of BSA and 2 units/n1: of ADA and the  mixture
was incubated at 25'C for 30 minutes. laddirionaliy,  [3SS]GTPyS
(Guanos_ne 5'-[y-thiotriphosphate) (the final  concentration: 0.4 nM) and
the test compound of the given 10 concentration (which was calculated
based on the final  concentration. of the test compound) were added the
mixture  and the resulting mixture was incubated at 25'C for 45  minutes.
The reaction mixture was filtrated through a glass  fiber filter (unifilter-96
GF/E, Perkin Elmer Life Sciences) 15 to quench reaction. The filter was
washed 5 times with ice- cooled Tris-buffer including 5 mM MgCl2. The
radioactivity  of the filter was measured with Top count NXT (Perkin Elmer
Life Sciences). The nonspecific binding was shown as the  binding activity
of [3SjGTPyS in the presence of 0.01 mM  20 GTPvS. The activity (%, Al
agonistic action) of each test  compound was calculated on the basis of
the test result  ([35] GTPyS binding activity) derived with 1 pM of CPA
(N6- Cyclopentyladenosine, Sigma, code C-8031) in control which  25 was
counted as 1000. The fc-lowing Table 13 shows the results in 1 pr, 100 nN
and 10 ME of the test compounds of the invention (including  the salts
thereof) of above-mentioned examples. Also, Table  13 shows the results
of Control Compounds A and B which are  30 the same as used in the
pharmacological test (1). WO 2005/1(h778 PCT/J P20OS/008568  199 



Table l_ Test Compound A: Agon_ist_.c Action (~; )  (calculated as a
percentage to 100  of the test wi_h CPA 1-i'4} ----- RM D ^_M 1 D nP?
;or.pa ive Corrpound L-~ 79 55 14  Comparative Compound 5 -, 7 63 2p
Compound of Invention amp] 4.6 45 26 4  62 39 30 6 t  75 50 22 3  6 46
34 C 40 18 2  5 45 12 0  As is seen from the result shown in Table 13, the
A 5 receptor activating action (Al agonistic action) of the  compounds of
the inventions still lower than those of the  contro?. compounds. This
finding ind`_cates that the compounds  of the invention may selectively act
an the adenosine Ala  recep-or. 10 On testing the compounds of the
invention of. all other  examples than the compounds used in above Table
13, it was  observed that all of the compounds exhibited almost the same
Al agonistic action as the compounds of the invention shown  -n Table 13.
IS '3) Meas'_ _nci Test inuraocu_..ar Pressure in Ranh_-_-L The test
compounds were dissolved in 7 3 irh Of phosphate  buffer (DE 7 .5)
(hereinafter, referred to as "vehicle of WO 200S/1(6778
PCT/JP2005/008568  200 ophthalmic preparation"), and they were
instilled in a given  concentration. In adaiteon, the compounds insoluble i
that  



concentration was used as a suspension. Female New Zealand  white
rabbits (KITAYFAN LABES Co.,Ltd.) whose weights were  5 2.0-4.0 kg
were used. The measurement of the intraocular pressure was carried  out
using Pneumatonometer (Model 30 Classic, Mentor company)  without
anesthesia. In addition, before the measurement of  the intraocular
pressure, the surface anesthesia with C.4% 1C ox,ybuprocaine
hydrochloride !"Benoxil" 0.40 ophthalmic  solution, Santen Pharmaceutical
Co., Ltd.) was carried out.  The animals whose intraocular pressure was
stable before instillation were selected, and these animals were divided to
every 4 animal in each one group, 50 pL of eye drops  15 including each
the test compound was administered to one sided eye and vehicle was
administered to contralateral eve  as the control eye. The measurement of
intraocular pressure  was carried out before instillation and after 0.5, 1, 2,
3, 4  and 6 hours from instillation. The effect on the intraocular 20
pressure was shown as the difference from pre-instillation  (LIOP, mmHg,
mean  standard error). The following Tables 14  and 15 show the results
of Control Compounds A and E used as  1% suspensions which are the
same as in the pharmacological  test (1) 25 WO 2005/1 (h 178 PET
/JP2UO5/0o8568 201  Table 14. Control Compound A, 0 Suspended
Ophthalmic  Preparation (n=4) nIOP (mmBa) 1  t 1 i 2 3 -Yes '~- ~_ 50,8
].4-i.3 ?_.31.4 -2.21.3  >e Control 



0.4~0.7 0.50 .7 D.206 -6.4C.4 7  Eye Table 15. Control Compound B, to
Suspended Ophthalmic  5 Preparation (n=4) MOP (mmiig)  Time (hr) O,5
3  Test Tye 0.?0 2 0.60.2 -0.2C.3 0.60.2 0.31,0 0.70.- ControI Ave 1.00.7
_.10.5 o.4o.5 0.40.5 0.n0.2  The animals were pretreated as mentioned
above, and  among them animals whose intraocular pressure was stable
before instillation were selected, and these animals were 10 divided to
every 5 to animal in each one group. Every two group was used for each
of the test compounds. The test  compound was administered unilaterally
to the eye of the test  group rabbit and the lntraocu_ar pressure was
measured. The  vehicle was administered unilaterally to The eye of the is
control group rabbit and the rntraocular pressure was  measured. As
mentioned above, the measurement of intraocular  pressure was carried
out before instillation and after 0.5, 1,  2, 3r 4 and 6 hours from nsti_Lation
and the F effect an the  inn.raocular pressure was shown as the difference
from tire WO 20(5/105778 PCT/JP2005/008568  202 instillation (GTOP,
nurI3c, mean standard error) The following Tables 1E. to 32 show- the
...esu' of the  control compound CGS-21680 and the compounds of the
inven`Uion  (the compound obtained from the examples) wherein each of
the  5 test compounds summarized _n the individual table. Table 16.
CGS-21680 (Control Compound), 0.3o Suspended  



Ophthalmic Preparation (n=6) GIOP (mmHg) Time(hr) 0.5 2 4  Test
-2.50.4 -6.3_0.6 -4.20.4 -30.4 -1.50.7 0.310.4  Group Controli 10.7 1.810.2
G.10.5 .30.5 0.3 0 .9 1,010.E  GrouS 10 Table 17. Compound of Example
2, 1% Suspended Ophthalmic  Preparation (n=B) CHOP (mmHg) Time(br)
C.5 1 _ ] 2 6  Test -Z.00.4 0.40.3  I Group contr 0.60.4 -0.50 6 0.60.8
1.40.3  Group Table 16. Compound of Example `14, 0.3 Suspended
Gphtnalmic  Preparation (n=6) ____- GOP (metric;  Time(hrl 2 3 -0.31.2
-3.91.3 -4.4'1.0 -4.81.4 -4.3`l.0 -I.011.0  Group '.  Control Group ~ ~  WO
2005/105778 PCT/J112005/008568  203 Table is. Compound of E2amnlo
46, 0.01`, Ophthaloic Solution  W-6) _ _ AIOP (rnn ig) ._  2 



S ime (hr) 6  Test -O.n10.E -4.40. -..9bi.5 K -3.8`1'0'' 2.90.5  rcup Control
COn08 0.010.5 10.30.7 -0.110.9 0.710.6 350.5  Gro'~p I 5 Table 20.
Compound of Example 69, 0.0'_% Ophthalmic Solution  (n=6) 110P
(mmHg)  Ee( 0.5 2 6  Test Group 0.5C.9  Control 0.510.5, -C.50.4 0.10.5
0.5_0.6 0.61C.5 2.6=08  Group Table 21. Compound of Example 75,
0.01% Ophthalmic Solution  (n5) '. SOP (mmHgi I,.  'Time(hr) C.5 1 2 3 4
6  --------- Test 10.4  Grout, Control -0 400.6 -1.3r0.6 -C.504 -0.20.6 {
0.610.7  Group i0 wO 2005/705178 PCT/JP20(5/008568  204 !able 22.
Compound of LxampLe 76, G. 0'1 `a Op:atiicalmic So].ui_ion  ( r_=5 ) 



----~------ ESOP (mmHg) Time (h2:) 0.5 _ 2 3 4 6  Test -5.70.:.. -6.10.3
~..-'0 4-3.6+0 7  Group (Control 0.440.3 -0.30.4 -C.30.7 -0.4_0.4 -0.6D.4
0.20,7  Table 23. Compound of Example 61, 0.03% Ophthalmic Solution 5
(n=6) fTOP (mml;g)  Time( r 0.5 1 2 3 4 6  Test 0.50.4 -4.20.6 4.a0.7
-4.80.7 -4.4t0.7 -1200  Group Cl ontro -0.40.3 -0.90.6 -1.1C.8 -1 4o.5
-0.20.8 7 31.0  Group -------- ---- Table 24. Compound of Example 62,
0.03: Ophthalmic Sclu7ion  (n=5 L 0-2 (mmHg}  Test 1.20.7 1 -4.70.5
5.10.3 -4.903.60 3 1.00.6'  Group Contro_ -0.5-06 -0.60.4 -1.00.4~
-0.8-C.2 1.4C.9  group ~ WO 2005/105775 PC7YJP2005/008568  205 T
able 25. Compound of Example 64, 0!.03% Op-tha- ILL-j- GIon<mnHg)  .5
234!5  



Test _ ^UY - 2 . t 0 . 4.90.5 -3 EO .6 C 33,4  Can zra -0.70.5 -0.3G4
group Table 26. Compound of Example 66, 0.03% Ophthalmic Solution  5
(n=6) r- nI0? (mmHa)  Time (hrl 0. 5 2 3 q ~ E  Test -1.30. -4.006 Group
-5.0_0.5 -3.?0.5 -1.80.5  Control -0.36.2 0.50.3 -0.80 00 0.30 5 1.60.
Groin Table 27. Compound of Example 6i, 0.03% Ophthalmic Solution
CTOP ItntitIlq, LTime (h-- 0.5 2 4 C  ---------------- est 0 5.30.I -4 uxoun
60-7 4.6=0.9 -4.2:0 2.G0.  Control I, :' ~I  3-J.4 1.30.3 -0.90.E 1.G0.4
-0.40.6 1.950.5  Gr 0 UT" WO 2005/105778 PCT/JP2O05/008568  206
Table 2H. Compound of Example 72, 0.030 Ophthalmic Solirdon  (n=6)
LIOP (mmt-lc) 



Time(hr) 0.5 3 4  Test -5.00.'7 -4.01.0 -1:9-C.9  Group Control 0.60.2
-0.70.3 0.80.7~ -0.20.7 0.0r0.3 5  Group Table 29. Compound of Example
77, 0.03 Ophthalmic Solution  5 (r=6) ~IOP (mmBg) Tine (hr) 0.5 1 4 6  st
F -0.80.5 -5.00.6 -5.10.4 -4.40.6 -4.90.7 -3.1-0.7  Group Control '.. .40.8
1.30.4 -1.8_0.4 1.20.6 -1.0--0.7 0.50.6  Grour. Table 30. Compound of
EE=-p-le 76, C.-3-3% Ophthalmic Solution  LICF' (MnHg} ime(hrC .5 _ 2 n
6  Test 0.6C.5 .,.30.5 -4.40 4 30,9 -5,40. 3.20.9  Group Control -0.10.6
-0.90.4 -0.90.5 -0.1_0.3 -0.60.6 0.00.3  Group WO 2005/105778
PCT/JP2005/008568  207 Table 31. Compound of Example 71', 0.03%
Ophthalmic Soluion  (n.=6) Time (hr) 0. 5 22  Tez_ Gro C.3~-G.9 -21.6-C  



u p ORi. -0 --- .00.2 -0.5-0.5 p1 0.5+0.4 0.7.10.2 0.510.4 1.010.5  Grou
Table 32. Compound of Example 600, 0.031 Ophthalmic Solution  5
(-~=61 LIOF fanmHg) ~~  Time.(hr)~ 0.5_ 1 -I2= 3 c 2es -D.91i.3
-S.Or1-0590 -4.0.5 -5.0-SE  ~rnup control -0.6'1.0 1.310.9  Group On
testing the compounds of the invention derived from  each of the above
Examples 1-64 except the compounds of the  invent or described in above
Tables 16-32 in the same way 10 mentioned above, it was observed that
all of the compounds  exhibited almost the same result shown in Tables
16-32. From the result shown in Tables 14-32 obvious. That is, as shown
in Tables 14 and -5, Control  Compounds A and B did not exhibit any
significant intraocular  15 pressure lowering action even in it suspension
which was a  relatively high concentration. As shown in Tables 17-32, all
of the tested compounds of  the invention exhibited the intraocular
pressure Lowering  action. in part_cular, the compounds of the invention
shown WO 2005/105778 PCT/R2005/008568  208 in Tables 19-32 in a
lower concentration than. than of CGS- 21660 exriibited the same level of
the in.t.r-a.ocul.ar ore---,,r  re 



lowering action of CGS-21680 which was already reported to  have ar.,.
_7,tra.0cular nvpOtens_ve action see Table 1-6 n  l addition, the
compounds of the invention shown in Tarries 20 to. 32 were soluble in a
high concentration (0.3% - _%) ;beyond  the concentratians used in said
measuring test (0.01 - C.03%) without a solubili.zinc agent, hence it
appeared that  they were useful as ophthalmic solution. WO 2005/105778
PCT/JP20o5/00568  209 IIUY0 WISE  MAIMS 1. A
4-ainino-S-cyanopyrimidiue derivative of the - formula (l~: NHR1  NO (1)
HzN N"8-R2--- I , ! 5 or a pharmaceutically acceptable salt 2hereof,
wherein R' is a hydrogen atom, a lower alkylcarhonyl group, a  lower
alkenylcarbonyl group, a pheriylcarbonyl group or a  10 lower
alkoxycarbcnyl group; R is a lower alkylene group; R' is any one or (1) a
hydrogen atom, (2) a lower alkyl  group or any one of the following groups
(3)-(12) 0 0  Group (3) -R4-N~ \ Group (4) -C-N O Group (5) r  -C-OR,
Group (6) -R4 N N-Z1 Group (7) -C-N N-Z' Group (8) -R4-N--Z- R5  0  II !i
Group (9) -R4-c- Za Group (10) -R6-c-Z3 Group (11) -R7-C-''  



0 Group (12) -F'.4-C-P.B  15 wherein is a lower alkylene group, P is a
hydrogen atom or a LLOYD WISE  WO 2005/] 05778
PCT/3P2005/008568 lower alkyl group, n is a lower alh:enylene group, R'
owe.r alkynylen.e group, and P,, is a lower alkyl group; s  and are selected
from (al) -(a38;,  and (cl)-(c22) respectively as defined below: 5 'L (a.., a
lower alkyl group, (a2 ) an ~r,l-lower al]~.171  group, (a3) an
aminoaryl-lower alkyl group, (a4) an aryl- lower alkenyl group, (a5) a
heteroaryl.-lower alkyl group,  (a6) a heteroaryl-lower alkenyl group, `a7) a
hetero arylaryl- ower alkyl group, (a8) a hydroxy-lower alkyl group, (a9) an
10 arylexy-lower alkyl group, (a10) an amino-lower alkyl group,  (a!l) an
am.rnocarhonyl-lower alkyl group, ia12) a lower  alkylcarnonyl group,
(a13) a lower alkoxy-lower alkyl c arbor y!  group, (a14) an amino-lower
alkylcarbony_ group, (a15) an  arylcarbonyl group, (a16) an aryl-lower
alkylcarbonyl. group, 15 (a17) an aryl-lower alkenylcarbonyl group, (alS)
ar_ aryloxV- lower alkylcarbonyl group, (a`l9) an heteroaryicarbonyl group,
(a20) a heteroaryl-lower alkylcarbonyl group, (a21) a  _heteroaryl-lower
alkenylcarbonyl group, (a22) a  het.eroaryloxy-lower alkylcarbonyl group,
(a23) a 20 heteroarylsulfanyl-lower alkyicarbonyl group, (a24) a
hereroarylarvlcarbonyi group, ia25) an ar vlsul ion y].-lower  alkylcarbonyl
group, a25) an arylcarbor_yl -lower  aikylcarbonyl group, (a27) an aryl
amino-Lowe-- alkylcarbonyl  group, (a26) a lower alkoxycarbonyl group,
(a29) a lower 25 alkylsulfenyl group, a30) an arylsul`onyl group, a31) a
heteroarylsulfonyl Group, (a32) a hydrogen atom, (a33) a  



lower alkyl group having a saturated heterocycle, (a34) a  carbonyl-lower
alkyl group having a saturated heterocycle,  a 5 ) an aryl-lower allay-'
group -,.a-\--,no a saturated_ 30 heterocycle, (a 36) a carbonyl group
having a saturated LLOYD VISE  WO 2005/105778 PC MP2005/008568
21 `_. heterocycle, (a37) a lower c kylcarbonyl group ~ a  having _  _
saturated heterocycle, Or (a38) an arylcavbonyl group having  a saturated
heterocycle; tie amino moiety included as a part of the groups in the  5
above (a8), (alO), (all), and (a1c) may be optionally  substituted with 1 or 2
subst_tuents selected front the group  consisting of a lower alkyl group, a
carbonyl group, and a  lower alkylcarbonyl group; the aryl moiety included
as a part of the groups in the  10 above (a2), (al5), (al6), (a17), (a.18),
(a30), and (a35) may  be optionally substituted with 1 to 3 substituents
selected  from the group consisting of a halogen, a hydroxy group, a
lower alkyl group, a lower alkoxy group, a halogeno-lower  alkoxy group,
an aryl group, an aryloxy group, a 15 methylenedioxy group, a
dihalogenomethylenedioxy group, a  carboxyl group, a lower
alkoxyca_rbonyl group, a lower  alkylcarbonyloxy group, a micro group, a
lower alk_y=an.no  group, a lower a! kyl carbonyl amino group, and an
a.rcinosulfonyl  group; 20 the heteroaryl moiety included as a par_ of the
groups  in the above (a5), (al9)-(a2=), and (a3i) may be optionally
substituted with 1 to 3 substituents .elected from she group  consisting of
a halogen, a hydroxy group, a lower alkyl group,  a hydroxy-lower alkyl
group, a halogeno-lower alkyl group, an 



25 aryl group, a halogenoaryl group, a lower alkylsulfanyl group,  an
am.inocarbonyl group, and a carboxyl group; and the saturated
heterocycle moiety included as a part of  the groups in the above
(a33)-(a38) may be 5- to 7-membered  saturated nitrogen-containing
heterocyclic group or said 30 heterocyclic group fused with 1 to 2 benzene
rings, 1,.,Or(,',VISE  WO 21)05/105778 PCT/JP2005/008568 272
optionally hav-ng a lower alkyl group or a lower  al ]cvlcarbonyl group on
the nitrogen atom Of the ring system,  cr optionally having 1 or 2 oxc
groups on the carbon atoms Of  the ring system; 5 Z`. (b1) a hydrogen
atom, ((b2) a lower alkoxycarbonyl  group, (b3) an amino-lowe-
al]cylcarbonyl group, (b4) a lower  aenylcarbonyl group, (b5) a lower alkyl
carbonyl group  having a saturated heterocycle, (b6) a piperidino-lower
alkylcarbonyl group having a saturated heterocycle, (b7) a "C carbonyl
group having a saturated heterocycle, or ('b8) a  lower alkylsulfonyl group;
the amino group included as a part of the group in the  above (b3) may he
optionally substituted with 1 or 2 lower  alkyl groups; and 15 the saturated
heterocycle moiety included as a part of  the groups in the above
((b5)--(b7) may be 5- to 7-membered  saturated nitrogen-containing
heterocyclic Group, optionally  having a lower alkyl group on the nitrogen
atom of the ring  system; 20 Z3; ;:c1) a hydroxy group, (c2) a lower alkoxy
group,  (c3) an amino group, c4) an amino-lower allcylanino group  , c5) a
piperazino group, (cE) an amino-lower alkylpiperazino  group, (c7) an
aminocarbonyl-lower alkylpiperazino group,.  



(c8) a `_,4-diazepan- -yl group, (c9) an amino-lower alkvl 25
1,4-diazepan-l-yl group, (cl0) a piper_dino group, (cli) an  aniriopiperidino
group, (c12) an amino lower a.1k lami.no  p_peridino group, ((c13) an
amino-lower alkylpiperidinc group,  (c14) a pyrrolidino group, (c15) an
amino group having a  saturated heterocycle, (cc16) a lower a.kvlam_no
group having 30 a saturated heterocycle, I(c__ a pipe rc.'Z1n0 ~ " a  group
having LLOYD QVISE  WO 2005/105778 PCT/7P2005/008568 213
saturated heterocycle, (c18) a lower alkylpiperazino group  having a
saturated heterocycle, ;cl9) a carbonyl-_owe- alkylpiperazino group having
a saturated heterocycle, (c20)  a lower alkyl-l,4-diazepan-1-yl group
having a saturated  5 heterocycle, (0 1) a piper-wdino group having a
saturated  heterocycle, or (c22) a lower a-kylmorpholino group having a
saturated heterocycle; the amino group of the above (c3) and the amino
moiety;  included as a part of the groups in the above (c4), (c6),  10 (c7),
(c9), (cl7..), (c12), (cl3), (c15j and (cl6) may be optionally substituted with
or 2 substituents selected from  the group consisting of a lower alkyl
group, a hydrory-lower  alkyl group, an aryl group, a heteroaryl group, an
aryl-lower  alkyl group, an alkoxyaryl-lower alkyl group, a heteroaryl- 15
lower alkyl group and a lower alkoxycarbonyl group; the amino moiety
included as a part of the groups in the  above (oil) may be optionally
substituted with an aryl-lower  a'rkyicarbonyl group; the piperazino group
of the above (cE) and 1,4-diazepan- 20 1-yl group of the above (08) may
be substituted with any one  of the substltuents selected from the group
consisting of a  



lower- alkyl group, a hydroxy-lower alkyl group, a lower  alkoxy-lower alkyl
group, an aryl group, a lower al.kylaryi  group, a h_yd-oxyary=_ group, a
cyanoary_ group, a halogenoaryl 25 group, an aryl-lower alkyl group, a
lower alkoxyaryl-lower  alkyl group, a halogenoaryloxy-lower alkyl group, a
heteroary! group, a Lower alkylheteroaryl group, a halogeno- lower
alkyl'heteroaryl group, a cyanoheteroaryl group, a  heteroaryl-lower alkyl
group, a lower alkoxycarbonyl group 3C and a lower alkylcarbonyl group
an 4-position of the ring WO 206/10S77$ PCT/.P2 >,a5/ouRs6L' LLOYD
IS  24 s_r'_era; further the saturated heuerocyzje a= et , included. as _
part o`  the grou,s _.n the abo, (cli 22) may be c. to nemhered  ate ^ete=
ocyciic group or ;avid  ` ~a e rocvclic group ruses' with to 2 benzene. _ -
rings,  opliona_ ev.tog any one of the sub t i"snout' .:elected from  the 1-o'r
c c n of r -owe alict1 group, an aryl group,  cyanoaryl group, a lower
a=k_vlcarhonyl. group, a tza.logeno- lower a.lltylaryl group and an
aryl-lower alkyl groin, on the 10 _ ogen atom of the ring system; and
furthermore the piperazing group of the above (cn) , the piper-idiro  ;Loup
of the above (olD) and the saturated heterocycl e nia__t  - y  in uded as a
part. or ' he groups in the above _c1.i, (c22) may  be subs: uted wi Lh any
one of the ct s_ituen:.s selected __Cm  the g--, oupp consisting of a. r
_iy.1:ro<cy group, an oxc gmoun, a  to aor alkyl grc :_,, a hyydrozy lower
alkyl group, an ry group,  an aryl-LO.,er aixyl group, an amr;nocarbon.vl
group and a lower  alkylamir_o group on the carbon attm of the. ring
system 



the tern "lower alkyl group" as employed herein means a straight or
branched chain  alkyl group, containing I to 6 carbons; the terms "lower
alkoxy group" and "lower alkylene group" also mean a straight or
branched chain alkoxy group and alkyleuegroup respectively, containing 1
to 6 carbon;  the terms "lower alkenyl group", `lower alkenylene group",
and "lower alkynylene group" mean a straight or branched chain alkenyl
group, alkenylene group, and alkynylene  group respectively, containing 2
to 6 carbons. 2. The ?-amino-5-cyanopyri_-n.idine derivative accorung  20
&.atm 1 a pharmaceut. i ally acceptable salt Thereof wherein  F.' a
Methylene group, PO is a hydrogen. atom or a :owe  alkyl. group. 2. The
.-an....c -cca pyr'rmidine d ~ivative according to  claim 7. or a acceptable
sa-t thereof wherein  2- R is a lower .i et ~'.Lcero ryl y7rouc' f".2 ` is a
m_~hylene group,  and;.= is one group or Ehe group The . ami.i,-5_cya
iocyr.i.ni dine a rivative according c ire. c_-- a ph. maraceuc ally
acceptable s 1 thereof whe_e_n  a i. ;wer aLkyjens group, and 2 is any
one co the  30 su _itueD.ts sea. ed from. `he group Consist-Lac Z,f (a.2).
LLOYD V'IS  WO 2005)105778 PCTl3P2005/008568 21.5  a 9), (a15),
(a28), (a32) and (a37) he 4-amino-O-cvanopyrimidine derivative according
_o  Claim _ or a Pharmaceutical.ly acceptable sa.:.t the-re-of herein  R is
a lower a_-:,vlcarbony_- group, R` is a r- thyy "!e-,e groan,  end R3 is the
group (4), the group or the group (7)  wherein Z` is a lower
aiios_ycar:nonyl group or a hydrogen atom.  6. The 4 ar:ino
3-cyanopyrimidir_e. derivative according to  claim 1 or a pharmaceutically
acceptable salt thereof wherein  



p1 is E. lower alkylcarbonyl group, R2 is a methylene group,  10 and R2 is
the group (8). The 4 amino s-cyar_opyrdir.e derivative according to  claim
i or a IDharxiaceuticallv acceptable sa'.-t thereof wherein.  R is a
hydroger_ atom or a lower al'kylcarbony a group, R2 is  methylene group,
and R' is the group (9), the group ,' 10) , or  15 the group (11 8. The
4-amino-5-cyanopyrimidine derivative according to  claim 1 or a
pharmaceutically acceptable salt thereof wherein  P is a hydrogen atom or
a lower alkylcarbonyl group, p,2 is a  methylene group, and R3 i the s
group +9), the group r10j, or  2~.' the group (Ii)r wherein 53 is (C1), (o2)r r
(c4)r (C~), ~c61  c7), c8 (c2_), or  (c22) 9. The 4-amino-5-oyanopyri_*r.i
dine derivative according to  claim i or a pharmaceutically acceptable salt
thereof wherein  25 ^1 is an acetyl group, R is a methylene group, and R'
is the  group (9) wherein Z3 is (c4? ) r (cS.,(-'6), (c10), (0111,  (ci8), (c21),
or (o22j. 10. The 4 amino 5 eyanopyrimidine derivative according to
claims 1-9 or a pharmaceutically acceptab-e sal- t  hereo_r 30 wh ereir __
compounc is se =rosr she outi, coil st-*.q WO 2005/105778
PCTIJP2005/008568  216  the following 1)-;9) 1) N-{4-[6-amino--5-cyano
2 (pyridin-2-y>lmethylsuhfanyli- pvr:: mi ain-4 -y1 ] Phenyl) ace --amide, 2)
N-{4-~6-amino 5-cyano 2-(6-methylnyridin-2- ylmethyl- 



sal-anyllpyr midir.--vl-jpher'yl}ace'tamide, N-?4 [6-amino-5 cyano
(6-r4-[2-?4-methvlpipera,_r-
1-yl)acetyl]piperazin-l-ylmethy_}pyridin-2-yimethylsulfany].)-
pyrim.'din-4-yl]phenyl}acetamide, 4) N- (6-amino-5-cyano-
f6-[2-(4--methylpiperazin-- 10
yl)-3-oxopropyl]pyridin-2-ylmethylsnlfanyl}pyrimidin-4-yl)- phenylacetade,
5) 3-{6-[4-(4-acetylaminophenyl)-6-amino-5-cyano-
pyrimidin-2-ylsu_fan_ylm.ethyl]pyridin- 2-yl}-N-;2-dimethyl-
aminoethyl)propionamide, 15 6) 3-{6-[4-(4-ace_ylaminopheny l)-6-amino
-5-cyano- pyrimidin-2-y-slfanyimethyl]pyridin-2-y1}-N-r2-dime'_hy -
aminoethyl)-N-meuhylpropionaniide, ?)
3-{6-[4-(4-acetylaminophenyl)-6-amino-5-cyano-
pyrimidin-2-ylsulfany1methyl ] py-ridir_-2-y1 } -N- (2-dimethy"  20
aminopropyl)-N-methylpropionamide, 8) {6-[4-(4-acetYlaninophenyl a ,-6-
min,---cyano- pyrirnidin-2-y-sulfanylmethyl]pyridin-2-yl}-N-(2-methvl-
piperidin-l-Vlethyl)propionamide, 9) 3-{ 6- r4- (4-acetylaminophenyl)
-6-amino---5-c-yano- - pyrimidin 2-ylsulfanvlmethyl)pyridir 2 yl}-N-(2
d_e'thyl  aminoethyl)propionamide, 10) 3-{ 6- [4 - (4- acetylaminophen;;-)
-6-ammo-5-o yar_o  pyrimidin-2 ylsulfan}%lmethyl)Pyridin 2
vl',-N-methyl-N-(1- methyl.piper,:din-4-yl. propionamide, 30 1:_) N (9 {6
amino 2 [6-(3 bini e,; WO 2005/]05778 I> , L(GYI} ti~+ISE
GT/JP20(5/00856$ 21~  oxcpropyt)pyridin-2-1'lznet_n_ylsulfanyl]
5-cyanop>rim_i;;ir--4-y1}- phenyl) acetar.L de, 4- (. 6-em ino-5-c,/_ r.c- 2
6- 3-oxo-3-- (2-p' pen td._.= -1- 



ylmetYi_y more ?v_in-4 yl. propyl] pyr d'ri-2_ yetr ysul=a.nyl  5
pyr=m=.din-4 pheny=)accram,_de,  1 ) N-{4-[6 azrinc 5-~yano 2-(6-(3-[2-'4
ethy].piperazin  1 ylnethyl)morpholin-9
y11-3-oxops:opyl}pyridin.-2-ylmethyl-
sulfanyl)pyrLmidin-4-yllphenyl}acetamide, 14) N-{4-[6-amino-5-cyano-2-(6
{3-[4-(2-die'hylamino- 10
ethyl)piperazin-l-yl]-3-oxopropyyl,}pyridin-2-ylmethyl
sulfanyl)pyrimidin-4-yl]phenyl }aoet ;ide, 15j N {4-`6 amino 5-c n
{3-=4-(2-diisopropyl-
aminoethyl)piperazin-l-ylI-3-oxopropyl}py_ridin-2-ylmethyl-
sulfanyi)pyrimidir_-4-y'_;pzenyl}acetam-de, 161 1\1
-{4-[6-anino-5-cyano-2-(F {3-oxo-3-[4-
pyrrolidin-=-y1ethy_)piperaz-n-].-vi]propyl }pyridin-2-y_--
methyisulfany1)pyrimidin 4-I*lJphenyl'}ace'~amide, N-{4
r6-amino-5-cyano-2-(6-{3-[4-(2-morphclin-4-
ylethyl)piperazin-7.-y1]-3-oxopropyl }pyridin-2-ylmetnvi 20 sulfar. y' )pyr
sn_d-' --4-yl]phenyl)acetamide 16)
N-{4-[6-amino-5-cyano-2-(6-{3-[4-(2-diethylain' no- ethyl)piperazin_1_vi)-3
oxopropyl}pvrldir_ 2-ylmethyl sulfan i)pyrimidin 4 y_]phenylracetamide,
and _9j N-f4-(6-am no-5-cyano-2 {6-[~-(4 methyl  25 diaz= n-1 ~pa-
Y-)-3-cxcpropyllpy-idin-2-ylmethylsufany'}- pyrimidin-4-yl)pheny_;
acetan.i_de.  11. An adenos=ine .A2a receptor agonist comprising any
one of  the 4-amino-5-cyanopyrim=dine der-varives as se_ forth in  claims
1--l -C or a phan.iaoeutioaliv acceptable sal_ thereof as  3'' an active
Ingredient. LLOYD WISE  



WO 2005/105778 PCT/JP20Q5/008568 218  12. An intraocular pressure
reducing agent comprising any  one of the Q-axaino-5-cy P_Op
~Tr:iml.di+1^_- derivatives as Se- -, caims - 0 or a pha_maceuticall y
acceptable salt thereof  as an active ingredient. 5 13. A medicine for the
treatment of ocular h\perten.sior or  glaucoma comprising any one of the u
a tno 5 clTanopyrimid.ine  derivatives as set forth in claims 1'-1C or a a
harmaceut:.ca.:ly  acceptable salt thereof as an active ingredient. 








