
2 6 JUL 2006    DESCRIPTION   CARBAMOYL-TYPE
BENZOFURAN DERIVATIVES  5 TECHNICAL FIELD The present
invention relates to carbamoyl-type  benzofuran
derivatives useful as a medicament, particularly  as
an inhibitor of activated blood coagulation factor X
(hereinafter, referred to as "FXa"), or
pharmaceutically  10 acceptable salt thereof.
BACKGROUND ART In late years, as the westernization of
living habit  and the aging of populations,
thromboembolic diseases such  15 as myocardial
infarction, cerebral infarction and peripheral
arterial thrombosis increase year by year, and  social
importance of treatment thereof has risen more and
more. Among therapies of thromboembolic diseases,  20
anticoagulant therapy, as well as fibrinolytic therapy
and  antiplatelet therapy, takes part in medical
therapy for  treatment and prevention of thrombosis
(Sogorinsho 41:  2141-2145, 1989). In particular, the
safety sustainable to  chronic administration and the
reliable and appropriate 25 expression of
anticoagulant activity are essential in the
prevention of thrombosis. A coumarin derivative,
especially warfarin potassium, has often been used all
over  the world as an anticoagulant available orally.
However,  owing to the characteristics arisen from the
mechanism of 30 action, it requires long time until
the drug efficacy 2 6 JUL 2W6  2 manifests and has
very long half-life in blood, although  the
concentration range for expression of drug efficacy is



relatively narrow, and also shows significant
differences  in the effective dose among individuals.
For these reasons, 5 the anticoagulant ability can
hardly be controlled (Journal  of Clinical
Pharmacology, 1992, vol. 32, pp. 196-209; NEW  ENGLAND
JOURNAL OF MEDICINE, 1991, vol. 324, no. 26, pp.
1865-1875). In addition, there may be adverse drug
reactions such as risk of bleeding, nausea, vomiting,
10 diarrhea, depilation, and the like, and therefore
the  clinical application thereof is very difficult
and the  development of anticoagulants that are useful
and easy to  handle has been demanded. Furthermore,
enhancement of blood clotting ability is  15 one of
significant causative factors of unstable angina,
cerebral infarction, cerebral embolism, myocardial
infarction, pulmonary infarction, pulmonary embolism,
Buerger's disease, deep vein thrombosis, disseminated
intravascular coagulation, thrombogenesis after
artificial 20 heart valve displacement, reocclusion
after blood  circulation reconstruction and
thrombogenesis during  extracorporeal circulation, and
the like Therefore, a  distinguished anticoagulant
that shows good dose response  and lower risk of
hemorrhage with few side-effects, and can 25 exert
sufficient effects by oral administration has been
desired (Thrombosis Research, 1992, vol. 68, pp.
507-512) .  Thrombin participates not only in the
conversion of fibrinogen to fibrin, which is the final
stage of the  coagulation cascade, but also deeply in
the activation and  30 aggregation of blood platelets
(Matsuo, 0., "t-PA and Pro 2 6 JUL 20  3 UK",
Gakusaikikaku, 1986, pp. 5-40), and an inhibitor
thereof has long been the center of the research in
anticoagulants as a target of development of new
drugs.  However, a thrombin inhibitor shows low
bioavailability 



5 upon oral administration and also has drawbacks in
regard  to safety such as bleeding tendency as one of
side effects  (Biomedica Biochimica Acta, 1985, Vol.
44, p.1201-1210). FXa is a key enzyme located in the
position of the  common pathway of both extrinsic and
intrinsic coagulation  10 cascade reactions. FXa is
located upstream from thrombin in the coagulation
cascade. Therefore, the inhibition of  FXa is possibly
more effective and specific in the  inhibition of
coagulation system compared to the inhibition  of
thrombin (Thrombosis Research, 1980, Vol. 19, pp. 339-
15 349). Thus, a substance which inhibits FXa and
shows  distinguished enzyme selectivity and high
bioavailability  is expected to undergo control of its
anticoagulant  activity for a long period of time and
can express superior 20 therapeutic effect upon oral
administration compared to the  existing
anticoagulants. Accordingly, the development of a
novel FXa inhibitor adapted to oral administration has
been  earnestly demanded. Examples of known compounds
having inhibitory effect  25 on FXa include
thiobenzamide compounds that are useful in  prevention
or treatment of thrombosis (W099/42439). The following
benzofuran compounds have also been  known (Indian
Journal of Hetero Cyclic Chemistry, 1994, Vol.  3, pp.
3247-3252),, but said literature does not mention  30
about the inhibitory effect of the compounds on FXa. 2
JUL 2006  4 0 0 0 LNHPh 0 NH  0 0:~~NH- Ph C1  LCH2-
NHJ-'-H2-Ph 



Condensed bicyclic amide compounds of the formula:  5
F12 R'  B W1 X  3, aA~' N 0 0 Y  X which has an
activity of suppressing the growth of  10 activated
lymphocytes and are useful as a drug for  preventing
or treating autoimmune diseases are also known
(WO02/12189). The W002/12189 does not mention about
the  inhibitory effect on FXa either. In the pamphlet,
compounds having a condensed ring of pyridine and
furan to 15 which ring an amide and a carbamoyl groups
are di- substituted are disclosed; however, said
compounds all have  a benzene ring on the nitrogen
atom of the carbamoyl group,  said benzene ring being
substituted by X and Y  simultaneously. 20 DISCLOSURE
OF INVENTION The present invention provides a novel
carbamoyl-type  benzofuran derivative having excellent
inhibitory effect on  FXa, or pharmaceutically
acceptable salts thereof. 25 The present inventors
have intensively studied and  have found that a
carbamoyl-type benzofuran derivative of  the formula
below has an excellent FXa-inhibiting activity  and
advantageous features that enable controlling
anticoagulant activity for a long period of time upon
oral  30 administration, and established the present
invention. 2 8 JUL 20%  5 That is, the present
invention is as follows: 1. A carbamoyl-type
benzofuran derivative of the  formula [1]: 



R1  Z 0  11 3  C_ iR W' Y-CO-W~ R  H 1~1 R 5 5 wherein
Ring Z is a group of the formula:  o r N N A is a
single bond or a group of the formula: -NH-; Y is a
lower alkylene group, a cycloalkanediyl group, a
phenyl group or a saturated heterocyclic group; 10 R 4
and R5 are the same or different and each is a
hydrogen  atom, an optionally substituted lower alkyl
group or an  optionally substituted saturated
heterocyclic group, or R 4  and R*5 combine together
at the ends to form an optionally  substituted
nitrogen-containing saturated heterocyclic  is group
along with the adjacent nitrogen atom; R1 is a
hydrogen atom, a halogen atom, a lower alkyl group,  a
lower alkoxy group, a cyano group, or an amino group
optionally substituted by 1 to 2 lower alkyl groups;
Ring B of the formula:  20 is an optionally
substituted benzene ring; and  R 3 is a hydrogen atom
or a lower alkyl group,  or a pharmaceutically
acceptable salt thereof. 2 6 JUL 2W6  6 2. The
compound according to 1 above, wherein Ring Z  is a
group of the formula: / ~ 0-/,~  or NI 3. The compound
according to 2 above, wherein the  



5 "optionally substituted lower alkyl group" for R 4
or R5 is  an unsubstituted lower alkyl group, a lower
alkyl group  substituted by an amino group optionally
substituted by 1  to 2 lower alkyl groups, a lower
alkyl group substituted by  a hydroxyl group, a lower
alkyl group substituted by a 10 lower alkoxy group or
a lower alkyl group substituted by a  pyridyl group;
the "optionally substituted saturated heterocyclic
group"  for R 4 or R5 is tetrahydropyranyl; the
"optionally substituted nit rogen- containing
saturated  15 heterocyclic group" formed from R 4 , R
5 and the adjacent  nitrogen atom, when R 4 and R5
combine together at the ends,  is a pyrrolidinyl
group, a morpholinyl group, a  pyrrolidinyl group
substituted by a hydroxy-lower alkyl  group, a
pyrrolidinyl group substituted by a hydroxyl group, 20
a thiomorpholinyl group, a piperidyl group, a
piperidyl  group substituted by a hydroxyl group, a
piperazinyl group  substituted by a hydroxy-lower
alkyl group, a piperidyl  group substituted by a
hydroxy-lower alkyl group, a  piperazinyl group
substituted by a lower alkyl group, a 25 pyrrolidinyl
group substituted by a lower  alkoxycarbonylamino
group, a piperidyl group substituted by  an amino
group optionally substituted by 1 to 2 lower alkyl
groups, an oxopyrrolidinyl group, an oxomorpholinyl
group,  an oxothiomorpholinyl group, an oxopiperidyl
group, an 2 6 JUL 2006  7 oxopiperazinyl group, or a
piperidyl group substituted by a  lower alkoxycarbonyl
group; and the "saturated heterocyclic group" for Y is
a piperidyl  group. 5 4. The compound according to 3
above, wherein Ring B  is a benzene ring optionally
substituted by one or two  groups selected
independently from a halogen atom, an  



optionally substituted lower alkyl group, a hydroxy
group,  an optionally substituted lower alkoxy group,
an oxy group 10 substituted by an optionally
substituted saturated  heterocyclic group, a
substituted carbonyl group, an  optionally substituted
amino group, a nitro group, a cyano  group, a
4,5-dihydroxazolyl group and a group of the  formula:
-C~N-OH  1 15 NH2 5. The compound according to 4
above, wherein the  "optionally substituted lower
alkyl group" as a substituent  for Ring B is a lower
alkyl group optionally substituted by  a group
selected from the followings: 20 (1) a lower
alkoxycarbonyl group,  (2) a carboxyl group, (3) a
carbamoyl group optionally substituted by 1 to 2
groups selected from (a) a lower alkyl group, (b) a
lower  alkoxy-lower alkyl group, (c) a hydroxy-lower
alkyl group, 25 (d) an aminoalkyl group optionally
substituted by 1 to 2  lower alkyl groups, and (e) a
lower alkoxy group, (4) a carbonyl group substituted
by a morpholinyl group, (5) a piperidylcarbonyl group
substituted by a hydroxy- lower alkyl group, 2 6 JUL
2MB  8 (6) a pyrrolidinylcarbonyl group substituted by
a hydroxy- lower alkyl group, (7) a carbonyl group
substituted by a hydroxyl group- substituted piperidyl
group, 5 (8) a hydroxyl group, and (9) a
pyrrolidinylcarbonyl group; the "optionally
substituted lower alkoxy group"' as a  substituent for
Ring B is a lower alkoxy group optionally  



substituted by a group selected from the followings:
10 (1) a carboxyl group, (2) a lower alkoxycarbonyl
group,  (3) a lower alkoxy group, (4) a hydroxyl
group, (S) an aminooxy group optionally substituted by
1 to 2  is lower alkoxycarbonyl groups, (6) a lower
alkoxy group substituted by a lower alkoxy  group, (7)
a carbonyl group substituted by a group selected from
morpholinyl group, a piperidyl group or a pyrrolidinyl
20 group, (8) a carbonyl group substituted by a
hydroxypiper idyl  group, (9) a piper idyl carbonyl
group substituted by a hydroxy- lower alkyl group, 25
(10) a pyrrolidinylcarbonyl group substituted by a
hydroxy- lower alkyl group, (11) a carbonyl group
substituted by a lower alkyl- piperazinyl group, (12)
an amino group optionally substituted by 1 to 2 groups
30 selected from (a) a lower alkyl group, (b) a lower
2 6 J U L 2006  9 alkoxycarbonyl group, and (c) a
lower alkanoyl group, (13) a carbamoyl group
optionally substituted by 1 to 2  groups selected from
(a) a lower alkyl group, (b) a lower  alkoxy-lower
alkyl group, (c) a hydroxy-lower alkyl group, 5 and
(d) a lower alkyl group substituted by an amino group
optionally substituted by 1 to 2 lower alkyl groups;
and  (14) a group of the formula: -0-NH-C(=NH)NH2; the
",oxy group substituted by an optionally substituted
saturated heterocyclic group" as a substituent for
Ring B  10 is an oxy group substituted by a saturated
heterocyclic 



group optionally substituted by an aromatic
hydrocarbon  group; the "substituted carbonyl group"
as a substituent for Ring  B is a carbonyl group
substituted by a group selected from  15 the
followings: (1) a lower alkoxy group,  (2) a hydroxyl
group, (3) an amino group optionally substituted by 1
to 2 groups  selected from (a) a lower alkyl group,
(b) a lower alkoxy  20 group, (c) a lower alkoxy-lower
alkyl group, (d) a hydroxy lower alkyl group, (e) a
lower alkyl group substituted by  an amino group
optionally substituted by 1 to 2 lower alkyl  groups,
(f) a lower alkyl group substituted by an aromatic
hydrocarbon group, and (g) a lower alkyl group
substituted  25 by a pyridyl group, (4) a morpholinyl
group, a pyrrolidinyl group, a piperidyl  group or a
thiomorpholinyl group, (5) a hydroxypiperidyl group,
(6) a piperidyl group substituted by a hydroxy-lower
alkyl  30 group, 2 6 JUL  10 (7) a pyrrolidinyl group
substituted by a hydroxy-lower  alkyl group, and (8) a
lower alkyl-piperazinyl group; the "optionally
substituted amino group" as a substituent  5 for Ring
B is an amino group optionally substituted by 1 to  2
groups selected from the followings: (1) a lower alkyl
group, (2) a lower alkoxy-lower alkyl group,  (3) a
hydroxy-lower alkyl group, 10 (4) a lower alkanoyl
group, (5) a lower alkoxy-lower alkanoyl group,  (6) a
hydroxy-lower alkanoyl group, 



(7) a lower alkanoyl group substituted by a lower
alkanoyloxy group, is (8) a lower alkanoyl group
substituted by an amino group  optionally substituted
by 1 to 2 groups selected from (a) a  lower alkyl
group and (b) a lower alkanoyl group, (9) a lower
alkoxycarbonyl group, (10) a lower alkoxycarbonyl
group substituted by an  20 aromatic hydrocarbon
group, (11) a carbamoyl group substituted by 1 to 2
lower alkyl  groups, (12) a lower alkylsulfonyl group,
and (13) a lower alkylsulfonyl group substituted by a
25 morpholinyl group. 6. The compound according to 5
above, wherein Ring B  is an unsubstituted benzene
ring. 7. The compound according to 5 above, wherein
Ring Z  is a group of the formula: 2 JUL 2006  Ri Ri
or N  the formula: is 0 0  R 2)Of k or 921-1  s R R1
is a halogen atom or a lower alkyl group;  R 2 is a
group selected from the followings: A) a hydrogen
atom, a cyano group, an amino group  optionally
substituted by 1 to 2 lower alkyl groups, a  10
hydroxy group; B) a lower alkyl group optionally
substituted by a group  selected from the followings:
(1) a lower alkoxycarbonyl group,  (2) a carboxyl
group, 



is (3) a carbamoyl group optionally substituted by 1
to 2  groups selected from (a) a lower alkyl group,
(b) a lower  alkoxy-lower alkyl groupf (c) a lower
alkyl group  substituted by a hydroxyl group, (d) a
lower alkyl group  substituted by an amino group
optionally substituted by 1  20 to 2 lower alkyl
groups, and (e) a lower alkoxy group, (4) a carbonyl
group substituted by a morpholinyl group, (5) a
piperidylcarbonyl group substituted by a hydroxy-
lower alkyl group, (6) a pyrrolidinylcarbonyl group
substituted by a hydroxy- 2S lower alkyl group, (7) a
carbonyl group substituted by a hydroxyl group 2 6 JUL
2W6  12 substituted piperidyl group,  (8) a hydroxyl
group; and (9) a pyrrolidinylcarbonyl group; C) a
lower alkoxy group optionally substituted by a group
5 selected from the followings: (1) a carboxyl group,
(2) a lower alkoxycarbonyl group,  (3) a lower alkoxy
group, (4) a hydroxyl group, 10 (5) an aminooxy group
optionally substituted by 1 to 2  lower alkoxycarbonyl
groups, (6) a lower alkoxy group substituted by a
lower alkoxy  groupf (7) a carbonyl group substituted
by a group selected from a  15 morpholinyl. group, a
piperidyl. group or a pyrrolidinyl  group, (8) a
carbonyl group substituted by a hydroxypiperidyl
group, (9) a piperidylcarbonyl group substituted by a
hydroxy- 20 lower alkyl. group, 



(10) a pyrrolidinylcarbonyl group substituted by a
hydroxy- lower alkyl group, (11) a carbonyl group
substituted by a lower alkyl- piperazinyl group, 25
(12) an amino group optionally substituted by 1 to 2
groups  selected from (a) a lower alkyl group, (b) a
lower  alkoxycarbonyl group, and(c) a lower alkanoyl
group, (13) a carbamoyl group optionally substituted
by 1 to 2  groups selected from (a) a lower alkyl
group, (b) a lower  30 alkoxy-lower alkyl groupf (c) a
lower alkyl group 2 6 J U L 2006  13 substituted by a
hydroxyl group, and (d) a lower alkyl  group
substituted by an amino group optionally substituted
by 1 to 2 lower alkyl groups, and (14) a group of the
formula: -0-NH-C(=NH)NH2; or 5 D) a carbonyl group
substituted by a group selected from  the followings:
(1) a lower alkoxy group,  (2) a hydroxyl group, (3)
an amino group optionally substituted by 1 to 2 groups
10 selected from (a) a lower alkyl group, (b) a lower
alkoxy  group, (c) a lower alkoxy-lower alkyl group,
(d) a hydroxy- lower alkyl group, (e) a lower alkyl
group substituted by  an amino group optionally
substituted by 1 to 2 lower alkyl  groups, (f) a lower
alkyl group substituted by an aromatic 15 hydrocarbon
group, and (g) a lower alkyl group substituted  by a
pyridyl group, (4) a morpholinyl group, a pyrrolidinyl
group, a piperidyl  group or a thiomorpholinyl group,
(5) a hydroxypiperidyl group, 20 (6) a piperidyl group
substituted by a hydroxy-lower alkyl  group, (7) a
pyrrolidinyl group substituted by a hydroxy-lower  



alkyl group, and (8) a lower alkyl-piperazinyl group;
25 A is a single bond; and R 3 is a hydrogen atom. 8.
The compound according to 7 above, wherein R 2 is  a
group selected from the followings: (1) a hydrogen
atom,  30 (2) a cyano group, 2 6 JUL 2006  14 (3) an
amino group optionally substituted by 1 to 2 lower
alkyl groups, (4) a hydroxyl group, (5) a lower alkoxy
group, 5 (6) a lower alkoxy group substituted by a
lower alkoxy  group, (7) a lower alkoxy group
substituted by a hydroxyl group,  (8) a lower alkoxy
group substituted by an amino group  optionally
substituted by 1 to 2 lower alkyl groups, 10 (9) a
lower alkoxycarbonyl group,  (10) a carboxyl group,
(11) a carbonyl group substituted by an amino group
optionally substituted by 1 to 2 groups selected from
(a)  lower alkyl group, (b) a hydroxy-lower alkyl
group, (c) a 15 lower alkoxy-lower alkyl group, and
(d) a lower alkyl group  substituted by an amino group
optionally substituted by 1  to 2 lower alkyl groups,
(12) a morpholinylcarbonyl group, a
pyrrolidinylcarbonyl  group, a piperidylcarbonyl group
or a thiomorpholinyl- 20 carbonyl group, (13) a pipe
ri dyl carbonyl group substituted by a hydroxy- lower
alkyl group, or a pyrrolidinylcarbonyl group
substituted by a hydroxy-lower alkyl group, (14) a
lower alkyl group, 



25 (15) a lower alkyl group substituted by a lower
alkoxycarbonyl group, (16) a carboxy-lower alkyl
group, (17) a lower alkyl group substituted by a
carbamoyl group  optionally substituted by 1 to 2
groups selected from (a) a  30 lower alkyl group, (b)
a hydroxy-lower alkyl group, (c) a 2 6 JUL 2006  15
lower alkoxy-lower alkyl group, and (d) a lower alkyl
group  substituted by an amino group optionally
substituted by 1  to 2 lower alkyl groups, (18) a
lower alkyl group substituted by a  5
morpholinylcarbonyl group, (19) a lower alkyl group
substituted by a piperidylcarbonyl  group substituted
by a hydroxy-lower alkyl group, or a  lower alkyl
group substituted by a pyrrolidinylcarbonyl  group
substituted by a hydroxy-lower alkyl group, 10 (20) a
hydroxy-lower alkyl group, and (21) a lower alkyl
group substituted by a pyrrolidinyl- carbonyl group.
9. The compound according to 7 above, wherein R 2 is
a group selected from the followings: is (1) a
hydrogen atom, (2) a carbonyl group s ubstituted by an
amino group  optionally substituted by 1 to 2 groups
selected from (a) a  lower alkyl group and (b) a lower
alkoxy-lower alkyl group,  (3) a lower alkoxycarbonyl
group, 20 (4) a morpholinylcarbonyl group, a
pyrrolidinylcarbonyl  group, a piperidylcarbonyl group
or a thiomorpholinyl- carbonyl group, (5) a lower
alkyl group substituted by a carbamoyl group
substituted by I to 2 lower alkyl groups, 25 (6) a
carboxy-lower alkyl group, (7) a lower alkyl group
substituted by a  



morpholinylcarbonyl group, (8) a hydroxy-lower alkyl
group, (9) a lower alkyl group substituted by a
pyrrolidinyl- 30 carbonyl group, and 2 6 JUL 2006  16
(10) a lower alkyl group substituted by a carbamoyl.
group  optionally substituted by 1 to 2 groups
selected from (a) a  lower alkyl group substituted by
an amino group optionally  substituted by 1 to 2 lower
alkyl groups and (b) lower  5 alkyl group. 10. The
compound according to 7 above, wherein R 2 is  a group
selected from the followings: (1) a hydrogen atom, (2)
a hydroxy-lower alkyl group,  10 (3) a carboxy-lower
alkyl group, (4) a lower alkoxy group substituted by a
lower alkoxy  group; (5) a carbonyl group substituted
by a group selected from  (a) an amino group
optionally substituted by 1 to 2 lower  15 alkyl
groups, and (b) a morpholinyl group; (6) a carbamoyl
group substituted by 1 to 2 groups selected  from (a)
a lower alkoxy-lower alkyl group and (b) a lower
alkyl group; (7) a lower alkyl group substituted by a
carbamoyl group  20 substituted by 1 to 2 groups
selected from (a) a lower  alkoxy-lower alkyl group
and (b) a lower alkyl group; (8) a carbamoyl group
substituted by 1 to 2 groups selected  from (a) a
lower alkyl group substituted by an amino group
optionally substituted by 1 to 2 alkyl groups and (b)
a  25 lower alkyl group, (9) a lower alkyl group
substituted by a carbamoyl group  substituted by 1 to
2 groups selected from (a) an amino- lower alkyl group
optionally substituted 1 to 2 alkyl  



groups and (b) a lower alkyl group, 30 (10) a lower
alkyl group substituted by a pyrrolidinyl 2 6 JUL 2M6
17 carbonyl group; and (11) a carbamoyl-lower alkyl
group optionally substituted  by 1 to 2 groups
selected from (a) a lower alkyl group  substituted by
an amino group optionally substituted by 1  5 to 2
lower alkyl groups and (b) a lower alkyl group. 11. A
compound of the formula:  RI  0 3  0 C-4 1 0
N-U--A-Y-COOR6  H wherein X is a group of the formula:
-N= or -CH=;  A is a single bond or a group of the
formula: -NH-; 10 Y is a lower alkylene group, a
cycloalkanediyl group, a  phenyl group or a saturated
heterocyclic group; R 6 is a protecting group for
carboxyl group; R1 is a hydrogen atom, a halogen atom,
a lower alkyl group,  a lower alkoxy group, a cyano
group, or an amino group is optionally substituted by
1 to 2 lower alkyl groups;  Ring B of the formula: is
an optionally substituted benzene ring; and  R 3 is a
hydrogen atom or a lower alkyl group.  20 12. A
compound of the formula: 2 JUL 20  18 RI  0 3  



C rR 0  N-'--A-Y-COOH  H wherein X is a group of the
formula: -N= or -CH=;  A is a single bond or a group
of the formula: -NH-; Y is a lower alkylene group, a
cycloalkanediyl group, a  5 phenyl group or a
saturated heterocyclic group; R1 is a hydrogen atom, a
halogen atom, a lower alkyl group,  a lower alkoxy
group, a cyano group, or an amino group  optionally
substituted by 1 to 2 lower alkyl groups; Ring B of
the formula:  10 *X is an optionally substituted
benzene ring; and R3 is a  hydrogen atom or a lower
alkyl group. 13. The compound according to 11 or 12
above, wherein  the formula: FDI  is -R  X~11 14. The
compound according to 5 above, wherein Ring Z  is a
group of the formula: 2 6 JUL 2005  19 R1  N zj I R1
is a halogen atom;  R 3 is a hydrogen atom;  the
formula: 0  B 5 11~~  is 



0 0  or R2):: 2 R 2 is a carbonyl group substituted by
a group selected from  the followings: 10 (1) a lower
alkoxy group,  (2) a hydroxyl group, (3) an amino
group optionally substituted by 1 to 2 groups  elected
from (a) a lower alkyl group, (b) a lower alkoxy
group, (c) a lower alkoxy-lower alkyl group, (d) a
hydroxy 15 lower alkyl group, (e) a lower alkyl group
substituted by  an amino group optionally substituted
by 1 to 2 lower alkyl  groups, (f) a lower alkyl group
substituted by an aromatic  hydrocarbon group, and (g)
a lower alkyl group substituted  by a pyridyl group,
20 (4) a morpholinyl group, a pyrrolidinyl group, a
piperidyl  group or a thiomorpholinyl group, (5) a
hydroxypiperidyl group, (6) a piperidyl group
substituted by a hydroxy-lower alkyl  group! 25 (7) a
pyrrolidinyl group substituted by a hydroxy-lower
alkyl group, and 2 6 JJL 2W6  20 (8) a lower
alkyl-piperazinyl group;  A is a single bond; Y is a
cyclohexanediyl group; and R 4 and R'5 are
independently a lower alkyl group, or R4, RS  5 and
the adjacent nitrogen atom, when R 4 and R5 combine
together at the ends, form a pyrrolidinyl group, a
morpholinyl group, a pyrrolidinyl group substituted by
a  hydroxy-lower alkyl group, a pyrrolidinyl group
substituted  by a hydroxyl group, a thiomorpholinyl
group, a piperidyl 10 group, a piperidyl group
substituted by a hydroxyl group, a  



piperazinyl group substituted by a hydroxy-lower alkyl
group, a piperidyl group substituted by a
hydroxy-lower  alkyl group, a piperazinyl group
substituted by a lower  alkyl group, a pyrrolidinyl
group substituted by a lower is alkoxycarbonylamino
group, a piperidyl group substituted by  an amino
group optionally substituted by 1 to 2 lower alkyl
groups,, an oxopyrrolidinyl group, an oxomorpholinyl
group,  an oxothiomorpholinyl group, an oxopiperidyl
group, an  oxopiperazinyl group, or a piperidyl group
substituted by a  20 lower alkoxycarbonyl group. is.
The compound according to 14 above, wherein R 2 is  a
carbonyl group substituted by a group selected from
the  followings: (1) an amino group optionally
substituted by 1 to 2 groups  2S selected from (a) a
lower alkyl group, (b) a lower alkoxy  group, (c) a
lower alkoxy-lower alkyl group, (d) a hydroxy- lower
alkyl group, (e) a lower alkyl group substituted by
an amino group optionally substituted by I to 2 lower
alkyl  group, (f) a lower alkyl group substituted by
an aromatic 30 hydrocarbon group, and (g) a lower
alkyl group substituted 2 6 JUL 2006  21 by a pyridyl
group, and (2) a morpholin-4-yl group, a
pyrrolidin-1-yl group, a  piperidin-1-yl group a
piperazin-1-yl group or a  thiomorpholin-4-yl group; 5
R 4 and R5 are independently a lower alkyl group, or R
4 , R 5 and the adjacent nitrogen atom, when R 4 and
R5 combine together at the ends, form a
pyrrolidin-4-yl group.  16. The compound according to
15 above, wherein the  formula: '-- 0  rB ICU ~I  10 



is I  R R 2 is a carbonyl group substituted by a group
selected from  the followings: is (1) an amino group
optionally substituted by 1 to 2 groups  selected from
(a) a lower alkyl group and (b) a lower  alkoxy-lower
alkyl group, and (2) a morpholin-4-yl group. 17.
Methyl 2-1[(S-chloropyridin-2-yl)aminolcarbonyll- 20
3-[(ftrans-4-[(dimethylamino)carbonyllcyclohexyll-
carbonyl)amino]benzofuran-5-carboxylate; Methyl
[2-f[(5-chloropyridin-2-yl)aminolcarbonyll-3-
(I[trans-4-(pyrrolidin-1-ylcarbonyl)cyclohexyllcarbony
ll- amino)benzofuran-5-yl]acetate; 25 N 2_
(5-Chloropyriclin-2-yl) -N*5, N5-dimethyl-3- trans-4-
(morpholin-4-ylcarbonyl)cyclohexyllcarbonyl)amino)-
benzofuran-2,5-dicarboxamide; JUL  22
N-(S-Chloropyridin-2-yl)-3-[(S-morpholin-4-yl-5-
oxopentanoyl)amino]benzofuran-2-carboxamide;
2-[[(S-Chloropyridin-2-yl)aminolcarbonyll-3-[((trans
4-[(dimethylamino)carbonyllcyclohexyllcarbonyl)amino]-
5 benzofuran-5-carboxylic acid; N 2_
(S-Chloropyridin-2-yl)-3-[(ftrans-4-
[(dimethylamino)carbonyl]cyclohexyl}carbonyl)amino]-N-
9,N,5- dimethylbenzofuran-2,5-dicarboxamide;
trans-N'-[2-([(5-Chloropyridin-2-yl)aminolcarbonyll-5-
10
(morpholin-4-ylcarbonyl)benzofuran-3-yl]-N,N-dimethyl-
cyclohexane-1,4-dicarboxamide,  or a pharmaceutically
acceptable-salt thereof. 18. A pharmaceutical
composition, which comprises as  an active ingredient
a compound according to any one of 1  



15 to 17 above, or a pharmaceutically acceptable salt
thereof. 19. A method for treatment of thrombosis,
which  comprises administering an effective amount of
a compound  according to any one of 1 to 17 above, or
a  pharmaceutically acceptable salt thereof, to a
patient in  20 need thereof. 20. Use of a compound
according to any one of 1 to 17  above, or a
pharmaceutically acceptable salt thereof, to a
patient in need thereof in treatment of patients
suffering  from thrombosis. 2S BEST MODE FOR CARRYING
OUT THE INVENTION The compound [1] of the present
invention will be  hereinafter described in detail.
The term "lower" used in the definition of the  30
formulas herein described means unless otherwise noted
a 26 JUL 2006  23 straight- or branched-carbon chain
having 1 to 6 carbon  atoms. Thus, examples of "lower
alkyl group" include methyl,  ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert- 5 butyl,
pentyl, isopentyl, neopentyl, tert-pentyl, 1
methylbutyl, 2-methylbutyl, 1,2-dimethylpropyl, hexyl,
isohexyl, 1-methylpentyl, 2-methylpentyl,
3-methylpentyl,  1,1-dimethylbutyl, 1,2-dimethylbutyl,
2,2-dimethylbutyl,  1,3-dimethylbutyl,
2,3-dimethylbutyl, 3,3-dimethylbutyl, 1 10 ethylbutyl,
2-ethylbutyl, 1,1,2-trimethylpropyl, 1,2,2-
trimethylpropyl, 1 -ethyl- I -methylpropyl, 1 -ethyl-
2 -methyl- propyl, and the like. Among them, alkyl
groups having 1 to  4 carbon atoms, for example,
methyl, ethyl, propyl,  isopropyl, butyl, isobutyl,
sec-butyl and tert-butyl are  15 commonly used. The
term "lower alkoxy group" means a substituent  



wherein an oxygen atom is bound to the above-mentioned
alkyl group. Among them, alkoxy groups having 1 to 4
carbon atoms, for example, and methoxy, ethoxy,
propoxy, 20 isopropoxy, butoxy, isobutoxy, sec-butoxy
and tert-butoxy  groups are commonly used. Examples of
"'lower alkylene group" include a straight- or
branched-chain alkylene group having 1 to 6 carbon
atoms,  specifically, methylene, ethylene,
trimethylene, tetra 25 methylene, pentamethylene,
hexamethylene, and the like.  Among them, an alkylene
group having 1 to S carbon atoms is  commonly used.
Examples of "'lower alkanoyl group" include alkanoyl
groups formed by removing a "OH" group from the
carboxyl  30 group of a lower carboxylic acid.
Specifically, formyl, 2 6 JUL 2008  24 acetyl,
propionyl, butyryl, and the like are commonly used.
The "saturated heterocyclic group" means a saturated
heterocyclic group containing 1 to 4 hetero atoms
selected  independently from the group consisting of
nitrogen atom, 5 oxygen atom and sulfur atom,
preferably a 4- to 14-membered  heterocyclic group
containing 1 to 4 hetero atoms selected  independently
from the group consisting of nitrogen atom,  oxygen
atom and sulfur atom, including condensed rings.
Specific examples include imidazolidinyl,
pyrazolidinyl, 10 piperidyl, piperazinyl, morpholinyl,
thiomorpholinyl,  homopiperazinyl, homopiperidyl,
pyrrolidinyl, oxazolidinyl,  1, 3-dioxanyl, and the
like. Above all, piperidyl,  piperazinyl,
homopiperazinyl, pyrrolidinyl and morpholinyl  are
commonly used. Further, they are used as a divalent
15 group when used for the group: Y. The
"nitrogen-containing saturated heterocyclic group"
means a saturated ring containing 1 to 4 hetero atoms,
which ring may contain, in addition to nitrogen atom,



oxygen atom and/or sulfur atom, preferably, a 4 to 14
20 membered saturated heterocyclic group containing,
as hetero  atom, only nitrogen atom or both nitrogen
atom and oxygen  atom, including condensed rings.
Examples thereof include  imidazolidinyl,
pyrazolidinyl, piperidyl, piperazinyl,  morpholinyl,
thiomorpholinyl, homopiperazinyl, 25 homopiperidyl,
pyrrolidinyl, oxazolidinyl, and the like,
specifically, piperidyl, piperazinyl, homopiperazinyl,
pyrrolidinyl, and morpholinyl are commonly used.
Examples of "'halogen atom" include fluorine,
chlorine,  bromine or iodine atom. Above all,
fluorine, chlorine or  30 bromine atom is commonly
used. 2 6 J U L 2006  25 Examples of "cycloalkanediyl
group" include 3- to 7- membered cycloalkanediyl group
such as 1,4-cyclohexanediyl  group. Examples of
"aromatic hydrocarbon group," include  5 phenyl group
and naphthyl group, and phenyl group is  commonly
used. The pharmaceutically acceptable salt of the
compound  [11 includes a salt with an inorganic acid
such as  hydrochloric acid, hydrobromic acid,
hydroiodic acid, 10 sulfuric acid, nitric acid,
phosphoric acid, and the like;  a salt with an organic
acid such as formic acid, acetic  acid, propionic
acid, oxalic acid, maionic acid, succinic  acid,
fumaric acid, male-ic acid, lactic acid, malic acid,
tartaric acid, citric acid, methanesulfonic acid, is
ethanesulfonic acid, benzenesulfonic acid, and the
like;  salt with an acidic amino acid such as aspartic
acid,  glutamic acid, and the like; salt with a metal
such as  sodium, potassium, magnesium, calcium,
aluminium, and the  like; salt with an organic base
such as methylamine, 20 ethylamine, ethanolamine, and
the like; or a salt with a  



basic amino acid such as lysine, ornithine, and the
like.  The compound [1] of the present invention can
be in the form of quaternary ammonium salt and such a
quaternary  ammonium salt falls within the scope of
the present  25 compound [1]. Further, the compound
[1] of the present invention  includes an
intramolecular salt, hydrate, solvate or  crystalline
polymorphism, and the like. Besides, when the compound
(1] has an asymmetric  30 carbon atom(s), it can exist
as an optical isomer, and the 2 6 JUL 2U  26 present
invention encompass those isomers and a mixture
thereof. Further, when the compound [11 has a double
bond  and/or a ring to which a cycloalkanediyl group
having two  or more substituents is attached, it may
exist in the form 5 of cis or trans, and the present
invention encompass those  isomers and a mixture
thereof. Additionally, the compound (1] of the present
invention encompasses a prodrug of a compound as
mentioned  above. Examples of a prodrug include those
prepared by 10 protecting a functional group such as
an amino or carboxy  group of a compound [1] above
with a conventional  protecting group. The compound of
the present invention may be prepared  by the
following processes. 15 [Process A] Among the
compounds [11 of the present invention, a  compound
wherein A is a single bond, i.e., a compound of  the
formula [1-A]: Ri  z 0  11 z P3  



0~(C_NR [I-A]  0 4  "R N "LY-CO-NN, R5  H 20 wherein
the symbols are the same as defined above can be
prepared by reacting an amino compound of the formula
[2]:  Ri z  0 z X'@  11 3  %1_NR 0  B [21  NH2 2 6 JUL
20  27 wherein the symbols are the same as defined
above,  with a carboxylic acid compound of the formula
[3-Al]:  HOOC-Y-CO-N (R') (R5) [3-Al] wherein the
symbols are the same as defined above, or a  5
reactive derivative thereof at its carboxyl group.
[Process BI The compound [I-A] can also be prepared by
reacting  the compound [21 with a compound of the
formula [3-A21:  HOOC-Y-COOR 6 [3-A21 10 wherein R 6
is a protecting group for carboxyl group and the
other symbol is the same as defined above, or a
reactive  derivative thereof at its carboxyl group, to
give a  compound of the formula [2-All: D Ri  z 9 x  



11 3 C_NR [2-Al]  B I I ~j 6 N '_`~_Y_COOR  H is
wherein the symbols are the same as defined above,
removing the protecting group for carboxyl group to
give a  compound of the formula [2-A21: R1  z 0  H- R3
C N [2-A2]  0 1 B 0  ji -Y-COOH  H wherein the symbols
are the same as defined above, and 20 reacting the
compound [2-A2] with a compound of the  formula:
D-A31: 2 0 JUL 20  28 HN (R') (R') 3-A31 wherein the
symbols are the same as defined above.  [Process C]
Among the compounds [1] of the present invention,  5
those wherein A is a group of the formula: -NH-, i.e.,
a  compound of the formula [1-B]: R  z 9 /" 10 0 C_ [1
-B]  B 0 4  



N 'J~' N-Y-CO-N IR H H I R5 wherein the symbols are
the same as defined above can be  prepared by reacting
the above-mentioned compound [21 with  10 a compound
of the formula [3-B11: H,N-Y-COOR' [ 3-B1 ] wherein
the symbols are the same as defined above and a
compound of the formula [3-B2]: L 1- CO-L 2 [ 3-B2 ]
15 wherein L' and L 2 are the same or different and
each a  leaving group to give a compound of the
formula [2-Bl): Ri  z 0 0  11 - /~3 a7]C%~ NR [2-Bl]
0 B 0 N "k N-Y-COOR6  H H wherein the symbols are the
same as defined above, removing the protecting group
for carboxyl group to give a  20 compound of the
formula [2-B21: 2 6 JUL 20  29 Ri  z 0  11 X-3 0 C-NR.
[2-B21  0 N N-Y-COOH  H H wherein the symbols are the
same as defined above, and  



reacting the compound (2-B2] with the compound [3-A3].
The compound [1] can also be prepared, if necessary,
5 through the mutual conversion, wherein a
substituent(s) of  resulting compound [1-A] or [1-B]
is adequately converted  into a compound [1] through
the mutual conversion by  alkylation, reductive
alkylation, amidation, sulfonyl- amidation, reduction,
dealkylation, hydrolysis, quaternary 10 amination,
formylation, protection or deprotection of amino  or
carboxyl group, and the like. [Manufacturing Process
for Starting Materials: Preparation  of compound [2]]
The compound [2] can be prepared by a process  is
comprising: converting the aldehyde group of a
compound of the formula  [101: 5~~ OH B [10]  CHO
wherein the symbols are the same as defined above,
into 20 cyano group to give a compound of the formula
[9]:  OH CN 191 wherein the symbols are the same as
defined above, reacting the compound [91 with a
compound of the formula 2 jut  30 0  L 3~~ OP 181
wherein L 3 is a leaving group and P1 is a protecting
group  for carboxyl group, to give a compound of the
formula [7]:  0 B OP [71  ~-CN wherein the symbols are
the same as defined above, 



removing the protecting group P1 of the compound [71
to  give a compound of the formula [6]: 0  11  a or"
0,,,,,,-C---OH B 1 [61  Zz~' CN 10 wherein the symbols
are the same as defined above, reacting the compound
[6], if necessary, after converting  into a reactive
derivative at the carboxyl group thereof,  with a
compound of the formula [51: 3 Ri  H 15 wherein the
symbols are the same as defined above, to give  a
compound of the formula [41: 0 """(~R'  0 -"/ U \N [41
G~~CN R 3 wherein the symbols are the same as defined
above, and  subjecting the compound [4] to
cyclization. 20 Further, the compound [41 can-be
prepared by reacting  a compound of the formula (9]
with a compound of the 2 6 J U L 2006  31 formula
[121:  R,3 N "'0 Ri E 12 1 wherein L 4 is a leaving
group and the other symbols are the  same as defined
above. 5 The compound [4] can also be prepared by
reacting a  compound of the formula [13]: L5 [131  B
CN  



wherein L'5 is a leaving group and the other symbols
are the  same as defined above with a compound of the
formula [14]:  Ri R 3 N ~O I  10 H 0 r 141 wherein the
symbols are the same as defined above. Further, the
compound of the formula [101 can be  prepared by
formylating a compound of the formula [11]: OH 15
wherein the symbols are the same as defined above. The
Processes [A]-[C] above can be carried out in the
following manner. [Process A] The reaction where a
compound [1-Al is prepared using  20 a compound [2]
and a compound [3-Al] or a reactive  derivative
thereof at its carboxyl group can be carried out  in a
conventional manner for amidation. That is, the
reaction can be carried out by reacting a compound [21
with  a compound (3-Al] or a reactive derivative
thereof, or a 2 6 JUL 2006  32 salt thereof in the
presence or absence of a condensing  agent, and if
necessary, in the presence of an acid  scavenger, in
an appropriate solvent. The condensing agent includes
conventional agents such  5 as
N,N-dicyclohexylcarbodiimide (DCC), 1-ethyl-3-(3- dime
thyl aminopropyl) c a rbodi imide (EDC) or a
hydrochloride  thereof, carbonyldiimidazole (CDI),
diphenylphosphoryl- azide (DPPA), diethyl
cyanophosphonate (DEPC), and the like.  Above all,
DCC, EDC or a hydrochloride thereof is preferred. 10
Examples of the reactive derivative of the compound
[3-Al] include those conventionally used such as an
acid  halide, a mixed anhydride, a reactive ester, and
the like.  Examples of an activator that can be used
for converting  



the compound [3-All into the reactive derivative
thereof 15 include thionyl chloride, thionyl bromide,
oxalyl chloride,  N-hydroxylamines such as
1-hydroxysuccinimide, 1- hydroxybenzotriazole, and the
like, and phenols such as p- nitrophenol, and the
like. Above all, thionyl chloride,  oxalyl chloride,
1-hydroxysuccinimide and 1 20 hydroxybenzotriazole are
preferred. The acid chloride  method is especially
preferable. Examples of the salt of a compound [3-All
or a  reactive derivative of the compound [3-All
include a salt  with an inorganic acid such as
hydrochloric acid, 25 hydrobromic acid, sulfuric acid,
and the like. An acid  scavenger is also usable
depending on the method to be  employed, which
includes inorganic or organic bases. The present
reaction may be facilitated when it is  carried out in
the presence of a base or by using such a  30 base as
a solvent. Examples of inorganic bases include 2 6 JUL
2W6  33 alkali metal carbonates (sodium carbonate,
potassium  carbonate, cesium carbonate, and the like.)
, alkali earth  metal carbonates (calcium carbonate,
and the like.), alkali  metal hydrogen carbonates
(sodium hydrogen carbonate, 5 potassium hydrogen
carbonate, and the like.) , alkali metal  hydroxides
(sodium hydroxide, potassium hydroxide, lithium
hydroxide, and the like). Examples of organic bases
include tri-lower alkylamines (triethylamine,
tributylamine,  diisopropylethylamine, and the like),
tertiary-amines (1,4 10 diazabicyclo[2.2.2]octane,
1,5-diazabicyclo[4.3.0]non-5-ene,
1,8-diazabicyclo[5.4.0]undec-7-ene, and the like),
amines  (N,N-dimethylaniline, N,N-diethylaniline,
4-dimethylamino- pyridine, and the like), pyridine,
lutidine, collidine, and  the like. Above all,
triethylamine, diisopropylethylamine, is
4-dimethylaminopyridine, or pyridine is preferred for



carrying out the reaction. The present reaction can be
carried out in the presence or absence of a solvent,
preferably in the presence of a solvent. Examples of
the solvent include any inert solvent  20 which does
not disturb the reaction, such as halogenated
hydrocarbons (chloroform, dichloromethane,
dichloroethane,  and the like), aromatic hydrocarbons
(benzene, toluene,  xylene, and the like), ethers
(diethyl ether, diisopropyl  ether, tetrahydrofuran,
dioxane, 1,2-dimethoxyethane, and 25 the like), esters
(ethyl acetate, and the like), amides
(N,N-dimethylformamide, N,N-dimethylacetamide, 1,3-
dimethyl-2-imidazolidinone, and the like), nitriles
(acetonitrile, and the like), dimethylsulf oxide,
pyridine,  2,6-luthidine, and the like, a mixed
solvent comprising two 30 or more of these solvents,
if necessary, and also a mixture 2 6 JUL 2006  34 of
any one(s) of these solvents and water. It is
preferred  to select any appropriate solvent depending
on the method  used. Above all, dichloromethane,
chloroform, toluene,  xylene, tetrahydrofuran,
dioxane, N,N-dimethylformamide, 5
N,N-dimethylacetamide, 1,3-dimethyl-2-imidazolidinone,
pyridine, and the like are preferred, and
dichloromethane,  chloroform, N,N-dimethylformamide
and pyridine are  especially preferred. The present
reaction can be carried  out in a wide range of
temperature from a temperature of 10 under cooling to
under heating. For example, the reaction  can be
preferably carried out at a temperature of -10*C to
the boiling point of the reaction mixture, especially
from  under ice-cooling to 60'C. [Process BI is The
reaction between the compound [21 and a compound
N-A21 or a reactive derivative thereof at the carboxyl
group can be carried out in a similar manner to the  



reaction between the compound [2] and a compound
[3-All or  a reactive derivative thereof at the
carboxyl group. The 20 removal of a protecting group
at the carboxyl group of  compound [2-All can be
carried out in a conventional manner.  The next
reaction with a compound (3-A3] can be carried out  in
a similar manner to the reaction between the compound
[2] and a compound [3-Al]. 25 [Process C1 The process
wherein the compound [2-Bl] is prepared by  reacting a
compound (2] with compounds of the formulas [3- B11
and (3-B21 can be carried out in accordance with a
conventional method for carbonylation in the presence
of an  30 appropriate acid scavenger in an appropriate
solvent. 2 6 JUL 2006  3S Examples of a leaving group
for a compound of the  formula [3-B21 include a
halogen atom. Examples of a  compound [3-B23 include
phosgene, triphosgene, CDI, and the  like, and
triphosgene is preferred. 5 Examples of acid scavenger
used in the reaction  include both the inorganic and
organic bases. Examples of  inorganic bases include
alkali metal carbonates (sodium  carbonate, potassium
carbonate, cesium carbonate, and the  like) and alkali
metal hydrogen carbonates (sodium hydrogen 10
carbonate, potassium hydrogen carbonate, and the like)
.  Examples of organic bases include tri-lower
alkylamines  (triethylamine, tributylamine,
diisopropylethylamine, and  the like), tertiary-amines
(1, 4-diazabicyclo [2.2.21 octane,
1,5-diazabicyclo[4.3.0]non-S-ene,
1,8-diazabicyclo[S.4.0] is undec-7-ene, and the like),
amines (N,N-dimethylaniline,  N,N-diethylaniline,
4-dimethylaminopyridine, and the like),  pyridine,
lutidine, collidine, and the like. Above all,
triethylamine, diisopropylethylamine, 4-dimethylamino-
pyridine and pyridine are preferred. 



20 Examples of the solvent include any inert solvent
which does not disturb the reaction, such as
halogenated  hydrocarbons (chloroform,
dichlotomethane, dichloroethane,  and the like),
ethers (diethyl ether, diisopropyl ether,
tetrahydrofuran, dioxane, 1,2-dimethoxyethane, and the
25 like), esters (ethyl acetate, and the like), amides
(N,N- dimethy1formamide, N,N-dimethylacetamide,
1,3-dimethyl-2- imidazolidinone, and the like),
nitriles (acetonitrile, and  the like) , pyridine, 2,
6-luthidine, and the like, and a  mixed solvent
comprising two or more of these solvents, if 30
necessary. It is preferred to select any appropriate 2
6 JUL 2006  36 solvent depending on the method used.
Above all,  dichloromethane, tetrahydrofuran,
N,N-dimethylformamide,  N,N-dimethylacetamide,
1,3-dimethyl-2-imidazolidinone,  pyridine, and the
like are preferred, and dichloromethane 5 and
N,N-dimethylformamide are especially preferred. The
present reaction can be carried out in a wide range of
temperature from -78*C to the boiling point of the
reaction  mixture. For example, the reaction can be
preferably  carried out at a temperature of -10*C to
the boiling point 10 of the reaction mixture,
especially at a temperature of  under ice-cooling to
room temperature. The removal of a protecting group at
the carboxyl  group of compound [2-BlI can be carried
out in a  conventional manner, for example, by
hydrolysis in the is presence of an acid such as
trifluoroacetic acid, and the  like. The next reaction
with a compound [3-A3] can be  carried out in a
similar manner to the reaction between the  compound
[21 and a compound [3-All. Furthermore, after carrying
out the Processes [A], [B],  20 [C], the objective
compound [1] can also be obtained, if  necessary,
through a mutual conversion by conducting the  



following reaction(s), on condition that the resulting
compound of the formula [1-A] or [1-B] has one or more
moieties available to further reaction(s) in the 25
substituent(s) (mainly referring to, for example, a
protecting group for amine, alcoholic or phenolic OH,
ester,  carboxylic acid, nitro, halogen, and the
like). The reactions for amidation, reduction and
hydrolysis,  among the reactions to be conducted when
needed, can be  30 carried out as follows. 2 6 JUL 2M6
37 The amidation can be carried out in a manner
similar  to the above-mentioned reaction between a
compound [2] and  a compound [3-Al], when needed. The
reduction can be carried out in a conventional  S
manner, when needed. For example, the reaction can be
carried out by reacting a compound [11 with an
appropriate  reducing agent, or with hydrogen in the
presence of a metal  catalyst in an appropriate
solvent. In the reaction, any conventional reducing
agents can  10 be used without limitation; however,
metal hydride reducing  agents such as lithium
aluminium hydride, lithium  borohydride, sodium
borohydride, and the like, metals such  as zinc, iron,
stannum, and the like, and metal salts such  as tin
chloride, and the like are preferred, and metals is
such as stannum, and the like and metal salts such as
tin  chloride, and the like are more preferred. In the
catalytic hydrogenation, any conventional metal
catalysts  can be used without limitation; however,
palladium-carbon,  Raney Nickel, Raney Cobalt,
platinum oxide, and the like 20 are preferred and
metals such as Raney Nickel, and the like  are more
preferred. Furthermore, depending on the method  used,
the reaction can sometimes be facilitated when it is
carried out under an acidic condition in the
co-existence  



of a mineral acid such as hydrochloric acid, and the
like 25 In the reaction where a metal hydride reducing
agent  is used, any inert solvents which do not
disturb the  reaction can be used without limitation,
and examples  thereof include ethers (diethyl ether,
diisopropyl ether,  tetrahydrofuran, dioxane,
1,2-dimethoxyethane, and the 30 like), amides
(N,N-dimethylformamide, N,N-dimethylacetamide, 2 6 JUL
2006  38 1,3-dimethyl-2-imidazolidinone, and the
like), aromatic  hydrocarbons (benzene, toluene,
xylene, and the like),  alcohols (methanol, ethanol,
propanol, and the like), water,  and the like, and a
mixed solvent comprising two or more of 5 these
solvents, if necessary. It is preferred to select  any
appropriate solvent depending on the method used. In
the reaction where a metal such as zinc, iron,
stannum, and the like, or a metal salt such as tin
chloride,  and the like is used, any inert solvents
which do not 10 disturb the reaction can be used
without limitation, and  examples thereof include
water, alcohols (methanol, ethanol,  propanol, and the
like), esters (ethyl acetate, and the  like), ethers
(diethyl ether, diisopropyl ether,  tetrahydrofuran,
1,2-dimethoxyethane, and the like), amides 15
(N,N-dimethylformamide, N,N-dimethylacetamide, 1,3-
dimethyl-2-imidazolidinone, and the like), nitriles
(acetonitrile, and the like), aromatic hydrocarbons
(benzene, toluene, xylene, and the like), and a mixed
solvent comprising two or more of these solvents, if
20 necessary. It is preferred to select any
appropriate  solvent depending on the method used.
Above all, ethyl  acetate, water, or a mixed solvent
comprising water and an  alcohol, an ether, an amide,
a nitrile and the like is  preferred. 25 In the
reaction where hydrogenation is carried out in  



the presence of a metal catalyst, any inert solvents
which  do not disturb the reaction can be used without
limitation,  and examples thereof include alcohols,
ethers, aliphatic  hydrocarbons, aromatic
hydrocarbons, amides, esters (ethyl 30 acetate, and
the like), organic acids (formic acid, acetic 2 6 JUL
2006  39 acid, propionic acid, trifluoroacetic acid,
and the like) ,  and a mixed solvent comprising two or
more of these  solvents, if necessary. It is preferred
to select any  appropriate solvent depending on the
method used. 5 The present reaction can be carried out
in a wide  range of temperature from a temperature of
under cooling to  under heating. For example, the
reaction can be preferably  carried out at a
temperature of -10*C to the boiling point  of the
reaction mixture. 10 The hydrogen pressure used in the
catalytic  hydrogenation reaction is generally about
1-100 atm. The reaction time for the present reaction
varies  depending on the kind of the reducing agent or
the activity  of the catalyst used; however, it is
generally between  15 about 10 minutes and 24 hours.
The hydrolysis can be carried out in a conventional
manner, when needed. The protection and deprotection
of amino or carboxyl  group can be carried out
according to any one of known  20 methods, when
needed. The mutual conversion of a compound [11 by
alkylation,  reductive alkylation, sulfonyl-amidation,
dealkylation,  quaternary amination, formylation, and
the like, can be  conducted properly using any one of
known methods. 25 (Manufacturing Process for Starting
Materials: Preparation  of compound [2]] (1) The
reaction for converting the aldehyde group of  



the compound [10] into a cyano group to give the
compound  [9] can be carried out by reacting the
compound [101 with a 30 hydroxylamine or hydrochloride
thereof in the presence or 2 6 JUL 2006  40 absence of
sodium formate in an appropriate solvent. A
dehydrating agent may be added. The solvent available
includes an organic lower fatty acid such as formic
acid;  however, it is preferred to select an
appropriate solvent  5 depending on the method used.
The present reaction can be carried out in a wide
range of temperature from a temperature of under
cooling to  under heating. For example, the reaction
can be preferably  carried out at a temperature of
under ice-cooling to the 10 boiling point of the
reaction mixture, especially at the  boiling point of
the reaction mixture. (2) The next reaction between
the resulting compound  [9] and the compound [8] to
give the compound [71 can be  carried out in a
conventional manner for O-alkylation of a is phenol
compound. The present reaction can be carried out  by
reacting the compound [9] with the compound [81 in an
appropriate solvent in the presence of a base or by
using  such a base as the solvent. The leaving group
in the compound [81 can be  20 preferably, for
example, a halogen atom. Examples of a  preferred
protecting group for the carboxyl group of the
compound (81 include a lower alkyl group and a
phenyl-lower  alkyl group. Examples of the base usable
include both the inorganic  25 and organic bases such
as alkali metal carbonates (sodium  carbonate,
potassium carbonate, and the like), alkali metal
hydrogen carbonates (sodium hydrogen carbonate,
potassium  hydrogen carbonate, and the like), alkali
metal hydroxides  (sodium hydroxide, potassium
hydroxide, lithium hydroxide, 



30 and the like), alkali metal hydrides (sodium
hydride, and 2 6 JUL 2006  41 the like), alkali metal
alkoxides (sodium methoxide,  potassium t-butoxide,
and the like), tri-lower alkylamines  (triethylamine,
tributylamine, diisopropylethylamine, and  the like),
tertiary-amines (1, 4-diazabicyclo [2.2.2] octane, S
1,S-diazabicyclo[4.3.0]non-S-ene,
1,8-diazabicyclo[S.4.0]- undec-7-ene, and the like),
amines (N,N-dimethylaniline,  N,N-diethylaniline,
4-dimethylaminopyridine, and the like),  pyridine,
lutidine, collidine, and the like. Above all,  alkali
metal carbonate, diisopropylethylamine, pyridine,  10
and the like are preferred. Examples of the solvent
include any inert solvent  which does not disturb the
reaction, such as ketones (e.g.,  acetone, methylethyl
ketone, and the like), aromatic  hydrocarbons
(benzene, toluene, xylene, and the like), 15 ethers
(diethyl ether, diisopropyl ether, tetrahydrofuran,
dioxane, 1, 2 -dime thoxyethane, and the like), amides
(N,N- dimethy1formamide, N,N-dimethylacetamide,
1,3-dimethyl-2- imidazolidinone, and the like),
nitriles (acetonitrile, and  the like), alcohols
(methanol, ethanol, propanol, 2-butanol, 20 and the
like), dimethylsulfoxide, pyridine, 2,6-luthidine,
and the like, and a mixed solvent comprising two or
more of  these solvents, if necessary. Above all,
ketones such as  acetone, methylethyl ketone, and the
like, and amides such  as N,N-dimethylformamide,
N,N-dimethylacetamide, 1,3- 25
dimethyl-2-imidazolidinone, and the like are
preferred. The present reaction can be carried out in
a wide  range of temperature from a temperature of
under cooling to  under heating. For example, the
reaction can be preferably  carried out at a
temperature of under ice-cooling to the  30 boiling
point of the reaction mixture. 2 6 JUL 2006  



42 An alkali metal iodide such as lithium iodide,
sodium  iodide, potassium iodide, and the like can
also be added,  which may facilitate the reaction. (3)
The reaction for removing a protecting group from  5
the compound [7] to give the compound [6] can be
carried  out by a method generally used for the
deprotection of  carboxyl group. (4) The reaction
between the compound [5] and the  compound [6] to give
the compound [4] can be carried out in  10 a manner
similar to that for reacting the compound [2] with
the compound [3-A]. (5) The reaction for cyclizing the
compound [4] to  give the compound [2] can be carried
out by treating the  compound [4] with a base in an
appropriate solvent. 15 Examples of the base usable
include both the inorganic  and organic bases such as
alkali metal carbonates (sodium  carbonate, potassium
carbonate, and the like), alkali metal  hydroxides
(sodium hydroxide, potassium hydroxide, lithium
hydroxide, and the like), alkali metal hydrides
(sodium 20 hydride, and the like), alkali metal
alkoxides (sodium  methoxide, potassium t-butoxide,
and the like), tri-lower  alkylamines (triethylamine,
trieutylamine, diisopropyl- ethylamine, and the like),
tert-amines (1,4- diazabicyclo[2.2.2]octane,
1,5-diazabicyclo[4.3.0]-non-5 25 ene,
1,8-diazabicyclo[5.4.0]undec-7-ene, and the like),
amines (N,N-dimethylaniline, N,N-diethylaniline, 4-
dimethylaminopyridine, and the like), pyridine,
lutidine,  collidine, and the like. The present
reaction can be carried out in the  30 presence or
absence of a solvent, preferably in the 2 6 JUL 2006
43 presence of a solvent. Examples of the solvent
include any  



inert solvent which does not disturb the reaction,
such as  aromatic hydrocarbons (benzene, toluene,
xylene, and the  like), ethers (diethyl ether,
diisopropyl ether, 5 tetrahydrofuran, dioxane,
1,2-dimethcxyethane, and the  like), amides
(N,N-dimethylformamide, N,N-dimethylacetamide,
1,3-dimethyl-2-imidazolidinone, and the like),
nitriles  (acetonitrile, and the like) , alcohols
(methanol, ethanol,  propanol, 2-butanol, and the
like), dimethylsulfoxide, 10 pyridine, 2,6-luthidine,
and the like, and a mixed solvent  comprising two or
more of these solvents, if necessary.  Above all,
xylene, tetrahydrofuran, N,N-dimethylformamide,
N,N-dimethylacetamide, 1,3-dimethyl-2-imidazolidinone,
methanol, pyridine, and the like are preferred, and
N,N is dimethylacetamide and
1,3-dimethyl-2-imidazolidinone are  especially
preferred. The present reaction can be carried out in
a wide  range of temperature from a temperature of
under cooling to  under heating, preferably at a
temperature of under ice- 20 cooling to the boiling
point of the reaction mixture. (6) The reaction
between the compound [91 and the  compound [121 to
give the compound [4] can be carried out  in the
presence of a base in an appropriate solvent, if
necessary. The leaving group in the compound (121 can
be  25 preferably, for example, a halogen atom.
Examples of the base usable in the present reaction
include the inorganic and organic bases. The inorganic
bases include alkali metal carbonates (potassium
carbonate,  sodium carbonatei and the like), alkali
metal hydrogen 30 carbonates (sodium hydrogen
carbonate, potassium hydrogen 2 6 JUL 2006  44
carbonate, and the like), alkali metal hydroxides
(sodium  hydroxide, potassium hydroxide, lithium
hydroxide, and the  like), alkali metal hydrides
(sodium hydride, and the like).  



A mixture of cesium carbonate and sodium iodide can
also be 5 used. The organic bases include alkali metal
alkoxides  (sodium methoxide, potassium t-butoxide,
and the like),  tri-lower alkylamines (triethylamine,
tributylamine,  diisopropylethylamine, and the like),
tert-amines (1,4- diazabicyclo[2.2.2]octane,
1,5-diazabicyclo[4.3.0]non-5-ene, 10
1,8-diazabicyclo[5.4.0]-undec-7-ene, and the like),
amines  (N, N-dimethylani line, N,N-diethylaniline, 4
-dimethyl amino- pyridine, and the like), pyridine,
lutidine and collidine,  and the like. Above all,
alkali metal carbonates,  diisopropylethylamine,
pyridine, and the like are preferred. 15 In the
present reaction, the bases above can also be used  as
a solvent. Examples of the solvent usable in the
present reaction  include any inert solvent which does
not disturb the  reaction, such as ketones (e.g.,
acetone, methylethyl 20 ketone, and the like),
aromatic hydrocarbons (benzene,  toluene, xylene, and
the like), ethers (diethyl ether,  diisopropyl ether,
tetrahydrofuran, dioxane, 1,2- dimethoxyethane, and
the like), amides (N,N- dimethy1formamide,
N,N-dimethylacetamide, 1,3-dimethyl-2 25
imidazolidinone, and the like), nitriles
(acetonitrile, and  the like), alcohols (methanol,
ethanol, propanol, 2-butanol,  and the like),
dimethylsulf oxide, pyridine, 2,6-luthidine,  and the
like. A mixed solvent comprising two or more of  these
solvents can also be used. Above all, ketones and  30
amides are preferred. 2 6 J U L 2006  4S The present
reaction can generally be carried out at a
temperature of under ice-cooling to the reflux
temperature  of the solvent. The reaction time for the
present reaction is  5 generally between 30 minutes
and 24 hours; however, longer  



or shorter reaction time can be selected
appropriately, if  necessary. Further, an alkali metal
iodide such as lithium  iodide, sodium iodide,
potassium iodide, and the like can  also be added,
which may facilitate the reaction. 10 The reaction
between the compound [13] and the  compound (14] can
be carried out in the presence of a base  in an
appropriate solvent, if necessary. The leaving group
in the compound [131 can be preferably, for example, a
halogen atom or a nitro group. is Examples of the base
usable in the present reaction  include alkali metal
carbonates (potassium carbonate,  sodium carbonate,
cesium carbonate, and the like), alkali  metal
hydrides (sodium hydride, and the like) and alkali
metal alkoxides (sodium methoxide, potassium
t-butoxide,  20 and the like). Above all, sodium
hydride is preferred. Examples of the solvent usable
in the present reaction  include amides
(N,N-dimethylformamide, N,N- dime thyl ace t amide,
1,3-dimethyl-2-imidazolidinone, and the  like) and
ethers (diethyl ether, diisopropyl ether, 25
tetrahydrofuran, dioxane, 1,2-dimethoxyethane, and the
like), and N,N-dimethylformamide,
N,N-dimethylacetamide,
1,3-dimethyl-2-imidazolidinone, and the like are
preferred. The reaction for formylation of the
compound (111 to  give the compound [10] can be
carried out in a conventional  30 manner, if
necessary. For example, the reaction can be 2 6 A L
2006  46 carried out by reacting a formylating agent
in accordance  with the method for Duff reaction,
Gatterman-Koch reaction,  Vilsmeier reaction, and the
like in an appropriate solvent. The formylating agent
usable in the Duff reaction  5 includes any
conventional ones without limitation, and
hexamethylenetetramine, and the like are preferred.
Examples of the solvent include any inert solvent  



which does not disturb the reaction, such as organic
acids  (acetic acid, propionic acid, trifluoroacetic
acid, 10 methanesulfonic acid, and the like),
halogenated  hydrocarbons (chloroform,
dichloromethane, dichloroethane,  and the like),
aromatic hydrocarbons (benzene, toluene,  xylene, and
the like), ethers (diethyl ether, diisopropyl  ether,
tetrahydrofuran, dioxane, 1,2-dimethoxyethane, and 15
the like) , nitriles (acetonitrile, and the like) ,
water,  and a mixed solvent comprising two or more of
these  solvents, if necessary. It is preferred to
select any  appropriate solvent depending on the
method used. The present reaction can be carried out
in a wide  20 range of temperature from a temperature
of under cooling to  under heating, preferably at
-78*C to the boiling point of  the reaction mixture.
The resulting compounds of the present invention thus
produced can be isolated and purified by a procedure
well  2S known in the field of organic chemistry such
as  recrystallization, column chromatography, and the
like. The present compound (11 or a pharmaceutically
acceptable salt thereof has an excellent inhibitory
effect  on FXa, and hence is useful in the prevention
and treatment 30 of various disorders caused by
thrombi and emboli in a 2 6 JUL 2006  47 mammal (e.g.,
human, monkey, rabbit, dog, cat, pig, horse,  bull,
mouse, rat, guinea pig, and the like), which
disorders include, for example, stable angina
pectoris,  unstable angina pectoris, cerebral
thrombosis, cerebral 5 infarction, cerebral embolism,
transient ischemic attack  (TIA), ischemic
cerebrovascular disease such as  cerebrovascular spasm
after subarachnoid hemorrhage,  ischemic heart disease
caused by coronary artery  thrombogenesis, congestive
chronic heart failure, 



10 myocardial infarction, acute myocardial infarction,
pulmonary infarction, pulmonary embolism, pulmonary
vascular disorders, economy-class syndrome, kidney
disease  (diabetic renal disease, chronic
glomerulonephritis, IgA  nephropathy, and the like),
thrombogenesis with is atherosclerosis, peripheral
arterial occlusion, peripheral  venous occlusion,
Buerger's disease, deep vein thrombosis,  disseminated
intravascular coagulation (DIC),  thrombogenesis after
implantation of a synthetic vascular  prosthesis or
replacement of artificial heart valve or 20 joint,
intermittent claudication, thrombogenesis and
reocclusion after blood circulation reconstruction
such as  percutaneous transluminal coronary
angioplasty (PTCA) or  percutaneous transluminal
coronary artery recanalization  (PTCR), systemic
inflammatory response syndrome (SIRS), 25 multiple
organ failure (MODS), thrombogenesis in
extracorporeal circulation, blood coagulation in case
of  blood drawing, diabetic circulatory disturbance,
graft  rejection, organ protection and improvement of
function in  case of transplantation, and the like 30
The present compound is characterized in that it shows
2 6 JUL 2006  48 excellent inhibitory effect on FXa,
decreased toxicity, and  causes few side effects
(bleeding, and the like) that are  seen in the
existing anticoagulants. When an FXa inhibitor has a
small distribution volume  5 (internal medicine/blood
concentration), it would be  substantially free of
side effects such as phospholipidosis,
hepatotoxicity, and the like. Accordingly, FXa
inhibitors,  especially those having the distribution
volume of 0.1-3.0  L/kg and the FXa inhibitory effect
with the IC50 value of 10 100 nM or below are
substantially free of side effects such  as
phospholipidosis, hepatotoxicity, and the like, and  



useful as a medicament for treating thrombosis. The
present compound (1] or a pharmaceutically  acceptable
salt thereof can be formulated into a  is
pharmaceutical composition comprising a
therapeutically effective amount of the compound [11
and a pharmaceutically  acceptable carrier therefor.
The pharmaceutically  acceptable carriers include
diluents, binders (e.g., syrupf  gum arabic, gelatine,
sorbit, tragacanth, polyvinyl 20 pyrrolidone),
excipients(e.g., lactose, sucrose, corn  starch,
potassium phosphate, sorbit, glycine), lubricants
(e.g., magnesium stearate, talc, polyethylene glycol,
silica), disintegrants (e.g., potato starch) and
wetting  agents (e.g., sodium lauryl sulfate), and the
like 25 The compound [1] of the present invention or a
pharmaceutically acceptable salt thereof can be
administered orally or parenterally, and be used as an
appropriate pharmaceutical preparation. Examples of an
appropriate preparation for oral administration
include 30 solid preparations (tablets, granules,
capsules, powders, 2 6 JUL 2006  49 and the like),
solutions, suspensions and emulsions.  Examples of an
appropriate preparation for parenteral  administration
include suppository, injections or  preparation for
continuous infusion prepared using 5 distilled water
for injection, physiological saline or  aqueous
glucose solution, and the like, or inhalant. The dose
of the compound [11 or a pharmaceutically  acceptable
salt thereof of the present invention may vary
depending on the administration routes, and the age,
weight 10 and condition of the patient, or the kind or
severity of  the disease, it is usually in the range
of about 0. 1 to 50  mg/kg/day, preferably about 0.1
to 30 mg/kg/day. EXAMPLES  



is The present invention will be illustrated in detail
by Examples and Reference Examples, but should not be
construed to be limited thereto. Example 1: Methyl
2-{[(5-chloropyridin-2-yl)amino]-
carbonyl)-3-[(Jtrans-4-[(dimethylamino)carbonyll- 20
cyclohexyl)carbonyl)aminolbenzofuran-5-carboxylate 0
--CI  H3C' 0 0 0 NH CH3  N 0 1  CH3
trans-4-[(Dimethylamino)carbonyllcyclohexanecarboxylic
acid (910 mg) obtained in Reference Example 1 is
dissolved  in thionyl chloride (10 ml), and the
mixture is stirred at 2 6 JUL 2006  50 room
temperature for 17 hours. The reaction solution is
concentrated under reduced pressure, and the residue
is  dissolved in chloroform (6 ml). The mixture is
added  dropwise into a suspension of 3 - amino-
5-methoxycarbonyl -N 5
(5-chloropyridin-2-yl)benzofuran-2-carboxamide (1.21
g)  obtained in Reference Example 78 in pyridine (10
ml) under  ice-cocling. After the addition, the
reaction solution is  warmed to room temperature, and
then stirred for 19 hours.  To the reaction solution
is poured a saturated aqueous 10 sodium hydrogen
carbonate solution, and the mixture is  extracted with
chloroform. The organic layer is washed  with brine,
dried over sodium sulfate, and evaporated to  remove
the solvent under reduced pressure. The resulting
residue is suspended in diethyl ether and filtered to
give  is the title compound (1.40 g). APCI-MS M/Z:
527/529[M+H]+ 



Example 2: Methyl [2-1[(5-chl.oropyridin-2-yl)amincl-
carbonyll-3-(([trans-4-(pyrrolidin-1-ylcarbonyl)-
cyclohexyllcarbonyllamino)benzofuran-5-yllacetate  H
0 N-~\ CI  N  H3C, 0 NH N  20 0
trans-4-(Pyrrolidin-1-ylcarbonyl)cyclohexanecarboxylic
acid (1.03 g) obtained in Reference Example 2 is
dissolved  in thionyl chloride (10 ml), and the
mixture is stirred at  room temperature for 17 hours.
The reaction solution is 2 6 JUL 2W6  51 concentrated
under reduced pressure, and the residue is  dissolved
in chloroform (6 ml) The solution is added  dropwise
to a suspension of 3-amino-5-methoxycarbonyl-
methyl-N-(5-chloropyridin-2-yl)benzofuran-2-carboxamid
e 5 (1.26 g) obtained in Reference Example 79 in
pyridine (10  ml) under ice-cooling. After the
addition, the reaction  solution is warmed to room
temperature and stirred for 19  hours. To the reaction
solution is poured a saturated  aqueous sodium
hydrogen carbonate solution, and the mixture 10 is
extracted with chloroform. The organic layer is washed
with saturated brine, dried over sodium sulfate, and
evaporated to remove the solvent under reduced
pressure.  The resulting residue is suspended in
diethyl ether and  filtered to give the title compound
(1.78 g). 15 APCI-MS M/Z:567/569[M+Hj+ Example 3: N 2
_ (5-Chloropyridin-2-yl)-N 5 , N5-dimethyl-3-
(([trans-4-(morpholin-4-ylcarbonyl)cyclohexyllcarbonyl
l- amino)benzofuran-2,5-dicarboxamide  



H 0 N4\ -CI  CH3 N  H3C N 0 0 NH  0 V_/0 20
trans-4-(Morpholin-4-ylcarbonyl)cyclohexanecarboxylic
acid (109 mg) obtained in Reference Example 3 is
dissolved  in thionyl chloride (5 ml) and the mixture
is stirred at  room temperature for 19 hours. The
reaction solution is  concentrated under reduced
pressure, and the residue is 2 6 JUL 2MB  52 dissolved
in chloroform (4m 1). To the solution is added
3-amino-5-dimethylaminocalbonyl-N-(5-chloropyridin-2-y
l)- benzofuran-2-carboxamide (104 mg) obtained in
Reference  Example 128 under ice-cooling. After adding
pyridine (4 5 ml), the reaction solution is warmed to
room temperature,  and stirred for 20 hours. To the
reaction solution is  poured a saturated aqueous
sodium hydrogen carbonate  solution, and the mixture
is extracted with chloroform.  The organic layer is
washed with saturated brine, dried 10 over sodium
sulfate, and evaporated to remove the solvent  under
reduced pressure. The resulting residue is purified
by NH-silica gel column chromatography (eluent: ethyl
acetate) to give the title compound (81 mg). APCI-MS
M/Z"J:582/584[M+Hl+ is Example 4:
N-(S-Chloropyridin-2-yl)-3-[(S-morpholin-4-yl-
5-oxopentanoyl)aminolbenzofuran-2-carboxamide  ao
NM4\--/ _CI 0 N  NH 0%0  



~N-)  -0  5-Morpholin-4-yl-5-oxopentanoic acid (120
mg) obtained in Reference Example 6 is dissolved in
chloroform (3 ml),  20 and thereto are added pyridine
(97 pl) and thionyl chloride  (39 pl) under
ice-cooling. The mixture is then stirred at  room
temperature for. 0.5 hours. The resulting reaction
solution is cooled with ice, and thereto are added
3-amino-
N-(5-chloropyridin-2-yl)benzofuran-2-carboxamide (86
mg) 2 8 JUL 2WO  53 obtained in Reference Example 80
and pyridine (2 ml). The  reaction solution is then
warmed to room temperature and  stirred for 1 hour. To
the reaction solution is poured a  saturated aqueous
sodium hydrogen carbonate solution, and 5 the mixture
is extracted with chloroform. The organic  layer is
washed with saturated brine, dried over sodium
sulfate, and evaporated to remove the solvent under
reduced  pressure. The resulting residue is purified
by NH-silica  gel column chromatography (eluent:
chloroform) to give the  10 title compound (125 mg).
APCI-MS M/Z:471/4~3[M+H1+ Example 5:
2-1[(S-Chloropyridin-2-yl)amino]carbonyll-3-
[(ftrans-4-[(dimethylamino)carbonyllcyclohexyllcarbony
l)- amino]benzofuran-S-carboxylic acid '\' " ~/ C I  0
HO N  0  Y01",  0 NH /CH 3  N 0 CH 3 



is Methyl 2-([(S-chloropyridin-2-yl)aminolcarbonyl)-3-
[((trans-4-[(dimethylamino)carbonyllcyclohexyllcarbony
l)- amino]benzofuran-5-carboxylate (1.35 g) obtained
in Example  1 is suspended in tetrahydrofuran-methanol
(4:1) (20 ml) .  After adding a solution of sodium
hydroxide (205 mg) in 20 water (5 ml), the mixture is
warmed to room temperature and  stirred for 18 hours.
The reaction solution is  concentrated under reduced
pressure, thereto poured ice- water, and the mixture
is acidified by addition of 10%  hydrochloric acid.
The precipitates are collected by 25 filtration,
washed with water, and dried to give the title 2 6 JUL
20M  54 compound (1.23 g).  ESI-MS M/Z:511/513[M-H]
Example 6 : N 2 _ (5-Chloropyridin-2-yl)-3-[(Itrans-4-
[(dimethylamino)carbonyllcyclohexyl)carbonyl)aminol-N
5 N'5 5 dimethylbenzofuran-2,5-dicarboxamide  0 M _r:
)/ CH CI  3 N  H3C' N 0 0 NH /CH3  N 0 CH3
2-[[(5-Chloropyridin-2-yl)aminolcarbonyll-3-[(Itrans-
4-[(dimethylamino)carbonyllcyclohexyl)carbonyl)amino]-
benzofuran-5-carboxylic acid (200 mg) obtained in
Example 5 10 is suspended in chloroform-pyridine (1:3)
(8 ml), and  thereto are added successively
dimethylamine hydrochloride  (64 mg) ,
1-hydroxybenzotriazol (79 mg) and 1-ethyl-3- (3-
dimethylaminopropyl)carbodiimide hydrochloride (112
mg)  



under ice-cooling. The mixture is then stirred at room
15 temperature for 17 hours. To the reaction solution
is  poured a saturated aqueous sodium hydrogen
carbonate  solution, and the mixture is extracted with
chloroform.  The organic layer is washed with
saturated brine and dried  over sodium sulfate. After
evaporating the solvent under 20 reduced pressure, the
resulting residue is suspended in  ethanol-diethyl
ether. The precipitates are collected by  filtration
and dried to give the title compound (176 mg)  APCI-MS
M/Z:S40/542[M+Hl+ Example 7:
trans-N'-[2-([(S-Chloropyridin-2-yl)amino) 2 6 JUL 2W
55
carbonyll-5-(morpholin-4-ylcarbonyl)benzofuran-3-yl]-N
,N- dimethylcyclohexane-1,4-dicarboxamide  ~ CI 0  0')
0 N  0 NH /CH 3  N 0 CH 3
2-~[(5-Chloropyridin-2-yl)aminolcarbonyll-3-[(ftrans-
5
4-[(dimethylamino)carbonyl]cyclohexyllcarbonyl)aminol
benzofuran-5-carboxylic acid (200 mg) obtained in
Example 5  is suspended in chloroform-pyridine (1:3)
(8 ml) and  thereto are added successively morpholine
(68 mg), l- hydroxybenzotriazole (79 mg) and
1-ethyl-3-(3 10 dimethylaminopropyl)carbodiimide
hydrochloride (112 mg)  under ice-cooling. The mixture
is then stirred at room  temperature for 17 hours. To
the reaction solution is  poured a saturated aqueous
sodium hydrogen carbonate  



solution, and the mixture is extracted with
chloroform. is The organic layer is washed with
saturated brine and dried  over sodium sulfate. After
evaporating the solvent under  reduced pressure, the
resulting residue is suspended in  ethanol-diethyl
ether. The precipitates are collected by  filtration
and dried to give the title compound (174 mg)  20
APCI-MS M/Z:582/584[M+H]+ Example 8:
trans-N'-(2-1[(S-Chloropyridin-2-yl)amino]-
carbonyllbenzofuran-3-yl)-N,N-dimethylcyclohexane-1,4-
dicarboxamide 2 6 JUL 2W6  56 CI  N NH CH  N 0 \ CH 3
(1) To thionyl chloride (30 ml) is added trans-4-
(methoxycarbonyl)cyclohexanecarboxylic acid (2.79 g)
obtained in Reference Example 1(2) under ice-cooling,
and 5 the mixture is stirred at room temperature for
17 hours.  The reaction solution is concentrated under
reduced  pressure and dissolved in chloroform (50 ml)
, and thereto  are added successively
3-amino-N-(5-chloropyridin-2-
yl)benzofuran-2-carboxamide (2.88 g) obtained in
Reference 10 Example 80 and pyridine (20 ml) under
ice-cooling. The  reaction solution is warmed to room
temperature and stirred  for 2 hours. To the reaction
solution is poured a  saturated aqueous sodium
hydrogen carbonate solution, and  the mixture is
extracted with chloroform. The organic 15 layer is
washed successively with water and saturated  brine,
dried over sodium sulfate, and evaporated to remove  



the solvent under reduced pressure. The resulting
residue  is suspended in diethyl ether and filtered to
give methyl
trans-4-([(2-{[(S-chloropyridin-2-yl)amino]carbonyll
20
benzofuran-3-yl)amino]carbonyllcyclohexanecarboxylate
(3.32  g). APCI-MS M/Z:456/458[M+H]+ (2) Methyl
trans-4-{[(2-([(5-chloropyridin-2-yl)-
aminolcarbonyl)benzofuran-3-yl)aminolcarbonyl)cyclohex
ane- carboxylate (300 mg) obtained in Example 8 (1) is
suspended 2 6 JUL 2006  57 in tetrahydrofuran-methanol
(4:1) (10 ml) and thereto is  added 10% aqueous sodium
hydroxide solution (1 ml) . The  mixture is warmed to
room temperature and stirred for 17  hours. The
reaction solution is concentrated under reduced 5
pressure, thereto added ice-water, and the mixture is
acidified by addition of 10% hydrochloric acid. The
precipitates are collected by filtration, washed with
water, and dried to give
trans-4-~[(2-f[(S-chloropyridin-2-
yl)aminolcarbonyl)benzofuran-3-yl)amino]carbonyll 10
cyclohexanecarboxylic acid (270 mg).  ESI-MS
M/Z:440/442(M-Hl (3)
trans-4-f[(2-1((S-Chloropyridin-2-yl)aminol-
carbonyllbenzofuran-3-yl)aminolcarbonyllcyclohexane-
carboxylic acid (176 mg) obtained in Example 8(2) is
15 suspended in pyridine (8 ml), and thereto are added
successively dimethylamine hydrochloride (6S mg), 1-
hydroxybenzotriazole (108 mg) and 1-ethyl-3-(3- dime
thy 1 aminopropyl) carbodi imi de . hydrochloride (lS3
mg)  under ice-cooling, followed by stirring at room
temperature 20 for 19 hours. To the reaction solution
is poured ice-water  and the precipitates are
collected by filtration. The  resulting precipitates
are dissolved in chloroform and  dried over sodium
sulfate. After evaporating the solvent  under reduced
pressure, the residue is purified by NH 



25 silica gel column chromatography (eluent: ethyl
acetate)  The resulting residue is suspended in
n-hexane and the  precipitates are collected by
filtration to give the title  compound (137 mg).
APCI-MS M/Z:469/471[M+Hl+ Example 9:
S-[(2-([(S-chloropyridin-2-yl)aminolcarbonyll- 30
benzofuran-3-yl)amino]-5-oxopentanoic acid 2 JUL 20M
58 0 _CI  ;0 N NH  ozz 0  OH  (1) Monomethyl glutarate
(3.32 g) is dissolved in chloroform (50 ml) and
thereto are added thionyl chloride  5 (1.75 ml) and
N,N-dimethylformamide (one drop). After  stirring for
1.5 hours at the same temperature, the  reaction
solution is cooled, and thereto are added 3-amino-
N-(5-chloropyridin-2-yl)benzofuran-2-carboxamide (5.00
g)  obtained in Reference Example 80 and pyridine (7.0
ml) . 10 After stirring for 2.5 hours at room
temperature, the  reaction solution is poured into 5%
hydrochloric acid and  extracted with chloroform. The
organic layer is washed  successively with saturated
brine, a saturated aqueous  sodium hydrogen carbonate
solution and saturated brine, 15 dried over sodium
sulfate, and evaporated to remove the  solvent under
reduced pressure. The resulting residue is  suspended
in diisopropyl ether and the precipitates are
collected by filtration to give methyl 5-[(2-1[(5-
chloropyridin-2-yl)amino]carbonyllbenzofuran-3-yl)amin
o]-5- 20 oxopentanoate (6.16 g). APCI-MS
M/Z:416/418[M+Hl+ (2) Methyl
5-[(2-1[(5-chloropyridin-2-yl)amino]-
carbonyllbenzofuran-3-yl)amino]-S-oxopentanoate (4.44
g)  



obtained in Example 9(l) is suspended in methanol (SO
ml),  and thereto is added 2N aqueous sodium hydroxide
solution 25 (30 ml) under ice-cooling followed by
stirring at room  temperature for 2 hours. After
evaporating methanol under 6 JUL 2006  59 reduced
pressure, the residue is diluted with water and
washed with diethyl ether. The separated aqueous layer
is  acidified with 10% hydrochloric acid under
ice-cooling, and  the precipitates are collected by
filtration. The 5 resulting solid materials are washed
successively with  water, ethanol and diethyl ether,
and dried to give the  title compound (3.99 g). ESI-MS
M/Z:400/402[M-Hl Example 10:
6-[(2-[[(5-Chloropyridin-2-yl)amino]-
carbonyllbenzofuran-3-yl)amino]-6-oxohexanoic acid N
CI  OHM_~' ~/ 0 N  NH 0~'_~OH  10 0 (1) Monomethyl
adipate (2.55 g) is dissolved in  chloroform (35 ml)
and there to are added thionyl chloride  (1.25 ml) and
N,N-dimethylformamide (2 drops) at room  temperature.
The mixture is stirred at the same 15 temperature for
3 hours and 20 minutes, and thereto are  added
3-amino-N-(5-chloropyridin-2-yl)benzofuran-2-
carboxamide (3.50 g) obtained in Reference Example 80
and  pyridine (5.0 ml). After stirring for 14.5 hours
at room  temperature, a saturated aqueous sodium
hydrogen carbonate 20 solution is added to the
reaction solution, and the mixture  is extracted with
chloroform. The organic layer is washed  with
saturated brine, dried over sodium sulfate, and  



evaporated to remove the solvent under reduced
pressure.  The resulting residue is suspended in
diisopropyl ether and 25 the precipitates are
collected by filtration to give methyl 2 6 J U L 2006
60
6-[(2-f[(S-chloropyridin-2-yl)amino]carbonyl)benzofura
n-3- yl)aminol-6-oxohexanoate (4.72 g). APCI-MS
M/Z:430/432[M+H]+ (2) Methyl
6-[(2-([(S-chloropyridin-2-yl)amino]- s
carbonyllbenzofuran-3-yl)amino]-6-oxohexanoate (4.30
g)  obtained in Example 10 (1) is suspended in
methanol (5 m) ,  and thereto is added at room
temperature 2N aqueous sodium  hydroxide solution (30
ml). The mixture is stirred at room  temperature for 4
hours, and at 50*C for 2 hours. The 10 reaction
solution is diluted with water and acidified by
addition of 10% hydrochloric acid under ice-cooling,
and  the precipitates are collected by filtration and
dried to  give the title compound (3.S4 g). ESI-MS
M/Z:414/416[M-H]- Example 11:
N-([(2-{[(5-Chloropyridin-2-yl)amino]- is
carbonyl)benzofuran-3-yl)amino]carbonyll-p-alanine H4-
~N _C1 N Ki  0 NH  N _\__~O  H OH  (1) P-Alanine
t-butyl ester hydrochloride (3.00 g) is  suspended in
chloroform (30 ml) and thereto is added  triphosgene
(1.99 g ) under ice-cooling, followed by 20 dropwise
addition of pyridine (7.0 ml) at the same  temperature
over 7 minutes. After stirring at the same
temperature for 20 minutes, to the reaction solution
are  



added 3-amino-N-(5-chloropyridin-2-yl)benzofuran-2-
carboxamide (3.07 g) obtained in Reference Example 80
and 25 pyridine (7.0 ml). The mixture is then heated
under reflux 2 6 JUL 2006  61 for 3 hours and 40
minutes. The reaction solution is  allowed to cool to
room temperature, thereto is added 5%  hydrochloric
acid, and the mixture is extracted with  chloroform.
The organic layer is washed with saturated 5 brine and
a saturated aqueous sodium hydrogen carbonate
solution, dried over sodium sulfate, and evaporated to
remove the solvent under reduced pressure. The
resulting  residue is suspended in
chloroform-diisopropyl ether and  the precipitates are
collected by filtration to give N 10
~[(2-1[(5-chloropyridin-2-yl)aminolcarbonyllbenzofuran
-3- yl)amino]carbonyll-p-alanine t-butyl ester (2.96
g).  APCI-MS M/Z:459/461[M+Hl+ (2)
N-I[(2-1[(5-Chloropyridin-2-yl)amino]carbonyll-
benzofuran-3-yl)aminolcarbonyll-p-alanine t-butyl
ester  1S (1.71 g) obtained in Example 11(l) is
dissolved in trifluoroacetic acid (15 ml), and the
mixture is stirred at  room temperature for 1 hour and
45 minutes. The reaction  solution is concentrated in
vacuo to reduce the volume by  about half. To the
residue is added diisopropyl ether and 20 the
precipitates are collected by filtration to give the
title compound (1.57 g). ESI-MS M/Z:401/403[M-Hl
Examples 12-17 The amino compounds and carboxylic
acids obtained in  Reference Examples are treated in a
similar manner to  25 Example 1, 2, 3 or 4 to give the
following compounds. 2 JUL 2006  62 EX. NO. Structure
Physicochemical  Properties  



a  0 N N  ~o H F~C YC~ NH APCI-MS 12 0 NC~
M/Z:533/535[M+H]+  0~~o- ", r a  0 0 N I 13 F~C, 0j,
z" NH APCI-MS  M/Z:541/543(M+H]+ N, CH,  0 Q  0 H,C,
M/Z:S27/529[M+H]+  0 0 0 A 14 kPCI-MS  .",JrN~CH3  0
Cl  0 0 1 N N is NH APCI-MS  H63C~ , - z
M/Z:553/555[M+H]+  10, 0 0 01-1~0--," N,~  Cl  0 0  I
I N nN kPCI-MS 16 NH M/Z:485/487[M+H]+ N 2 6 AIL 2006



63 EX. NO. Structure Physicochemical  Properties  C1
0 N  17 NH APCI-MS  0 --51-0 CH M/Z:470/472[M+H]' 1 3
"Y"'~CH3  0 Examples 18-22 The corresponding
carboxylic acid esters are treated  in a similar
manner to Example 5 to give the following  S
compounds. EX. NO. Structure Physicochemical
Properties  0 HO I I NH aN ESI-MS  18 YCC I 0
M/Z:537/S39[M-H]- N3 C1  0 Jal 0 N N H  19 NH ESI-MS
M/Z:S25/S27[M-H] ct%  I W, CH3  0 C1  0 



0 Z, nJ 0 N  20 Ho~, ESI-MS  1C."', r N3
M/Z:551/553[M-H] 0 2 6 JUL 20M  64 EX. NO. Structure
Physicochemical  Properties  C1  0 I H N 21 10 NH
ESI-MS H Ho 0 M/Z: 511/513 tM-H3  0~, z  0 cH  N, CH3
0 a  0 1 H X_Nf 22 NH ESI-MS  z M/Z:537/539[M-H3- HO 0
0 (r N3 0  Examples 23-42 The corresponding carboxylic
acids and the  corresponding amino compounds are
treated in a similar  5 manner to Example 6 to give
the following compounds. EX. Structure Physicochemical
-NO. Properties  0 NnN CI  



ON I H 23 Y()~o I NH APCI-MS 0 M/Z:556/558[M+Hl+  71~
011--0 N, CH3  0  C1  0 ~H3 N 24 0 _,N NH APCI-MS 0 0-
M/Z:584/586[M+H]+  ""Ir N, C~6 0 2 6 JUL 2006  65 EX.
Structure Physicochemical  -NO. Properties  0 a 0
F~Cl I N APCI-MS  2s 1 ~r~Nl H CH, 0 ?F~
M/Z:S97/S99[M+Hl+  01~1_0 .,JrN,Ci~ 0 Cl  ?H~ ol NnN H
26 HC N, HH APCI-MS +  0 0 r3 M/Z:566/S68[M+H  N Cl  0
0 1 



27 ON I NIH N APCI-MS 0 0 NC~ M/Z:S92/S94[M+Hl+  Cl 0
I N 28 NIH APCI-MS  0 M/Z:608/610[M+Hl+  0--o"", r N 0
ry Cl  H,C, 29 0 _,N NH APCI-MS 0 0 NC~
M/Z:610/612[M+Hl+  Cl 0  CH~I, gN  I' H,C~ N ,~Nl NH
APCI-MS  30 NH CH, 0 M/Z:623/62S[M+Hl+  0 11 C N3 2 6
juL 2m6  66 EX. Structure Physicochemical  NO.
Properties  Cl  0 H3C, N NH APCI-MS 31 1 ;t
M/Z:554/5S6[M+Hl+  0 cH L'113 3 N, CH 3  



0 Cl  0 0 " N NH APCI-MS  32 M/Z:S80/582[M+H]+ C~3 CF~
0 Cl  0 Ja 0 N N  H  33 rN APCI-MS 0 H3
m/Z:S96/598[M+Hl+  CH 3 0  0 0 X-N  H3C'0~~N,~,ao
APCI-MS  34 1 M/Z:598/600[M+H]+  0 CH3 N, CH,  0 0 C'
H 0 N ~N 3 H F~ N'k,~o APCI-MS  0 35 M/Z:611/613[M+H]+
',,,,frN,~CF%  0 



2 6 JUL 2W6  67 EX. Structure Physicochemical  -NO.
Properties  Cl 0 0 N _N I H,C, NH APCI-MS  36 k,H, 0
NC~ M/Z:580/582[M+H]+  o a N N 37 Nl"'~~NH APCI-MS +
r3 M/Z:606/608[M+H  N 0  0 0 11 0 N N 38 rN NH APCI-MS
oj M/Z:622/624[M+Hl+  0 0 H,C' Nkj(]~~NH APCI-MS  39 1
1 CH, M/Z:624/626[M+Hl+  N3  0 0 MnN Cl  H,C N" NH
APCI-MS  40 1 U113 M/Z:637/639[M+Hl+ 2 6 JUL 2006  68
EX. Structure Physicochemical  NO. Properties  0 0 Ja



N N 41 NH APCI-MS  M/Z:584/586[M+Hl+  H3C N 0 0 CH I 1
3  UN3 Ir 0 C3  0 N N  H 42 NH APCI-MS  9 1 M/ Z: 610
612 [M+H I +  H3C'O"-"--'N 0 1  U 0 3 N3 Example 43:
N-(S-Chloropyridin-2-yl)-S-(2-hydroxyethyl)-3-
(([trans-4-(pyrrolidin-1-ylcarbonyl)cyclohexyl]carbony
ll- amino)benzofuran-2-carboxamide  0 -CI N  NH S 0 No
Methyl [2-([(5-chloropyridin-2-yl)aminolcarbonyll-3-
(([trans-4-(pyrrolidin-1-ylcarbonyl)cyclohexyllcarbony
ll- amino) benzofuran-5-yll acetate (113 mg) obtained
in Example  2 is suspended in tetrahydrofuran-ethanol
(6:1) (7 ml). To 10 the suspension is added lithium
borohydride (13 mg) , and  the mixture is stirred at
room temperature for 4 hours.  After pouring 10%
hydrochloric acid under ice-cooling, the  reaction
solution is stirred at room temperature for 2 6 JUL 20
69 



several minutes. The reaction solution is then
basified by  addition of a saturated aqueous sodium
hydrogen carbonate  solution, followed by extraction
with chloroform. The  organic layer is washed with
saturated brine, dried over 5 sodium sulfate, and
evaporated to remove the solvent under  reduced
pressure. The resulting residue is purified by NH-
silica gel column chromatography (eluent: chloroform),
and  the resulting residue is then suspended in
diethyl ether.  The precipitates are collected by
filtration and dried to 10 give the title compound (28
mg). APCI-MS M/Z:539/541[M+H]+  Example 44 The
corresponding carboxylic acid esters are treated  in a
similar manner to Example 43 to give the following
compound. is EX. NO. Structure Physicochemical
Properties  C1  0 0 N N  H 44 FK) APCI-MS
M/Z:Sl3/515[M+H]+  ?F~ 01~0 CF~  0  Examples 4S-92 The
carboxylic acids, which are obtained in Example  8(2)
and Examples 9-11, and corresponding amino compounds
20 are treated in a similar manner to Example 8(3) to
give the  following compounds. 2 6 jot 2w6  70 EX.
Structure Physicochemical  



NO. Properties  r~,-T Cl 45 NH APCI-MS  0 NC~ M/ Z: 4
9S/ 4 97 [M+H] +  0 Cl  0 N  46 NH APCI-MS
M/Z:511/513[M+Hl+ ro  NJ  0 0 1 Cl M/Z:S26/S28[M+Hl+
H3 47 "P C I _MS  N "~'~N'CF~ U ur~ 48 NH APCI-MS
M/Z:525/S27[M+H]+  0 OH  Cl 0  0 ~N  49 APCI-MS  rCH3
M/Z:497/499[M+H]+ 01~0'1,"rNl~-~CF~  0 2 6 JUL 2006  



71 EX. Structure Physicochemical  NO. Properties  0 0
N"'(NT  H so APCI-MS  M/Z: 499/501 [M+H] +  CH, OH  0
0 C'  N< H  51 NH APCI-MS  C~ M/Z:511/513[M+H]+  N
-,OH 0  0 1 1 Cl  ~N 52 NH APCI-MS  r's
M/Z:S27/S29[M+H]"  NJ  0 Cl  0 53 NH APCI-MS
M/Z:513/51S[M+H]+  CH 13  0--l-0,,,,rN,_,,--,,o,CH3  0



0 ~"f aN Cl  S4 ()~~NH APCI-MS  0 No M/Z:509/511[M+H]+
2 6 JUL 2W6  72 EX. Structure Physicochemical  NO.
Prope--ties  0 -T r1i 'Cl 1 55 NH APCI-MS  Cr CH
M/Z:525/527[M+H]+  N 0 Cl  0 Y, N N 56 NH APCI-MS
-'N' OH M/Z:554/556[M+H]+  O;t. ", r' Ir NJ  0 Cl  0 0
57 APCI-MS  M/Z:511/513[M+H]+  CH, N~,,~~CH3  0 Cl  0
(Y 0 N  



X~ 58 APCI-MS  Na"'~ OH M/Z:553/S5S[M+H]+  0 0  0 C'
Nf~NT H S9 APCI-MS +  M/Z:525/S27[M+H OH  0 2 6 JUL
2W6  73 EX. Structure Physicochemical  NO. Properties
Cl 0 N N  H NH APCI-MS  60 r OH M/Z:539/541[M+H]+ Nr
U Cl  0 1 61 NII ,CH3 APCI-MS  M/Z:557/SS9[M+H]+  0 Cl
0 CIO ~, N 62 APCI-MS  



N CH, M/Z:S24/S26[M+Hl+  01 NJ 0 Cl  0 XDr 63 NH
APCI-MS  M/Z:483/48S[M+Hl+  0 r q ~'~CH 3  0 0 C, 0
N"'~N"  I H 64 NIH APCI-MS  0 M/Z:429/431[M+Hl+  -
-,CH 3 0 N I 3 2 6 JUL 2006  74 EX. Structure
Physicochemical  NO. Properties  0 ( ~ C,  0 N'~ 'N/
NH APCI-MS  6S M/Z:45S/4S7[M+Hl+  Cl ou 66 H APCI-MS
8[M+H]+  ?H3 M/Z:486/48  N CH~ 



I  LIN 3  Cl NT APCI-MS  67 NH 0 M/Z:473/475[M+H]+
0==~~N"~O"CH 3 1  Um 3  (-f Cl \', 0 1 N "'~N' ~gNH
APCI-MS  68 0 M/Z:469/471[M+Hl+  0 2 6 JUL 2006  75
EX. Structure Physicochemical  NO. Properties  Cl 0 N
N  H  NH C-5 1 r 69 0 APCI-MS  M/Z:459/461[M+H]+  -
~,CH 3 0 N OH Cl  0 0 N  NH 70 APCI-MS  M/Z: 485/487
[M+H]  



0,41 NH 06 Cl  0- 1 N NH 0 APCI-MS  71
M/Z:528/530[M+H]+  0 Nq 0 H-~  O-CH 3 2 6 JUL 2LI06
76 EX. Structure Physicochemical  NO. Properties  Cl 0
0 N N  H NH 72 o APCI-MS  M/Z:471/473[M+H]+  0 Nq H Cl
0 0 N N  H  NH 73 0 APCI-MS  M/Z:485/487[M+Hl+  0 U OH
Cl  



0 ff 0 N,'~N' H  NH 74 0 APCI-MS  M/Z:484/486[M+H]+  0
N CH3 2 6 JUL 2006  77 EX. Structure Physicochemical
NO. Properties  Cl 0  0 N NIH 7S 0 APCI-MS
M/Z:492/494[M+H]+  0 NH Cl  Ja~ N N  H NH  0:1 76 0
APCI-MS  M/Z:499/SO1[M+Hl+  0 OH Cl Nz:~ ~N APCI-MS
77 NH 0 M/Z:457/459[M+H]+ Ny CH3  CH3  



Cl 6 0 N"'~N" H  IN H APCI-MS 78 0 % M/Z:443/44S[M+H)+
H3C ,Nl~ CH3 2 6 JUL 2006  78 EX. Structure
Physicochemical  NO. Properties  Cl 0  0 -" I I-N~ I N
'- - aN APCI-MS  X~ 79 NH M/Z: 469/471 [M+H)'  Cl 0  0
-" I  I N '~NT -1 APCI-MS  80 NH CH3 M/Z:500/502[M+H]+
NI'CH3 0 CH3  0 0 C'  W'CNT H ?~t APCI-MS  81 C~ N 0=~
ra '-cH3 M/Z:526/528[M+H]+  N (--( Cl  0 1 N ll--~~N
"I 



NH  0 82 APCI-MS  % 0 M/Z:542/544[M+H]+  N Q  HN /r-o
0 CH 3 2 6 JUL 2W6  79 EX. Structure Physicochemical
-NO. Properties  Cl 0 _J  0 n  m N  NH 0  83 APCI-MS
M/Z:498/500[M+H]+  0 N cl  0 N (gNH  84 0 APCI-MS
M/Z:483/485[M+Hl+  0 N  0 Cl 



APCI-MS  85 H ~H3 M/Z:471/473[M+Hl+  0_~~~ N'11( CH3
CH3 2 6 JUL 200b  80 EX. Structure Physicochemical
NO. Properties  0 0 IN H APCI-MS 86 0
M/Z:429/431[M+H)+  % 0 HNII CH3 Cl  v 0 I N 0 APCI-MS
0~, 8 7 ? M/z:541/543[M+H]+  No CH, 0  6 0 NH  -tr  0
88 APCI-MS  M/Z:487/489[M+H]+  0 H3C A 2 6 JUL 2006
81 EX. Structure Physicochemical  NO. Properties
("~C, 



0 NH 89 0 APCI-MS  M/Z:48S/487[M+H]+  0 N  Q  HO Cl
0- NY NIH 90 0 APCI-MS  M/Z: 473/475 [M+Hl  0 F~C -N,
OH Cl  0 0 N ,H APCI-MS  91 H M/Z:472/474[M+Hl+  C-~
00 2 6 JUL 2006  82 EX. Structure Physicochemical  NO.
Properties  C1 0 5~', 1  0 '-1 aJ N  92 NH APCI-MS  0
7-~ P- CH3 M/Z:430/432[M+H]+  H3C Examples 93-95 



The amino compounds and carboxylic acids obtained in
Reference Examples are treated in a similar manner to
5 Example 1 to give the following compounds. EX. NO.
Structure Physicochemical  Properties  0 CH, 0  H,C, I
I APCI-MS  93 01" NH M/ Z: 521 [M+H] + 0 CH~  CF6  0
C1  0 J N N  NH 94 H3C,110 ya-~ I r APCI-MS 0
M/Z:528/530[M+H]+  y N, CH3 0 2 6 JUL 2W6  83 E
Structure Physicochemical  Properties  0 0 'J~ I  N
~NT  H 95 10 APCI-MS  H3C,- - M/Z:521/523[M+H]+  0 0 0
?H3 N, CH3  0 Examples 96-98 



The corresponding carboxylic acid esters are treated
in a similar manner to Example 5 to give the following
5 compounds. EX. NO. Structure Physicochemical
Properties  0 CN 0 1 0 X- NT 96 HO NH APCI-MS  M/Z:
507 [M+Hl + CF~  I "rN,CF~  0 C1  0 0 -"' I HO NIH aN
ESI-MS 97 0 M/Z:512/514[M-H]- ? H3 y NIICH 3  0 2 6
JUL 2006  84 EX. NO. Structure Physicochemical
Properties  0 0 CI  NI aN H  98 NH ESI-MS
M/Z:505/507[M-H]- HO 0 0 CH 3 



CH3  0 Examples 99-123 The corresponding carboxylic
acids and the  corresponding amino compounds are
treated in a similar  5 manner to Example 6 to give
the following compounds. EX. Structure Physicochemical
NO. Properties  C1 0 Ja  CH N 3 11 N 99 H3C"'.* ~o 0
NIH APCI-MS CH3 M/Z:598/600[M+H]+  i 011.--C - Ir
NIICH3  0  C1  0 CH ~N  3 100 H3C'~o 0 NIH APCI-MS CH
M/Z:598/600[M+H]+  1 3 "I" NI~CH3  0 2 6 J U L 2006
EX. Structure Physicochemical NO. Properties  Cl  0
1-11 N H3C 0 N 'fa  H  



101 H3 C, YCC NH APCI-MS 0 M/Z:598/600[M+H]+  CH 3 CH3
0 0 "' I Cl  0 aN 102 N J~ NH APCI-MS I
M/Z:612/614[M+Hl+  CF~ 0 ",--a ?N "'If N, CF~  0 0  0
Cl  0 ~N NCII NH APCI-MS  103 CFt O;t, ?F6
M/Z:612/614[M+H)+  ""rN~, CF~ 0 Cl  0 N" aN
H3C"O-11-1~-N)"- NH 104 H3C 0 CH APCI-MS 3 M/ Z: 612
614 [M+H  CH3 0 2 6 JUL 20  86 EX. Structure
Physicochemical  NO. Properties  Cl 



0  0 N  105 10 NH APCI-MS H,C, - I M/Z:540/542[M+Hl+
N 0 0 TH 1 3  UM3 N,, CH3  0 Cl  0 N  106 APCI-MS
M/Z:566/568[M+H)+  0 ?H3 CH3  0 'Cl  0 I N N 107 NH
APCI-MS  I M/Z:582/584[M+H]+  10, N 0 0 CH3  I  oj N"
CH3 0 Cl  N aN H  CH ro I APCI-MS 108 13 NH
M/Z:597/599[M+H]+  H3C N 0 0 CH 1 1 3  



UM3 N" CH3  0 2 6 JUL 2006  87 EX Structure
Physicochemical  NO. Properties  C1  0 0 I N N 109 NH
APCI-MS  HC M/Z:598/600[M+Hl+  3 - I 10,  0 0 CH3  CH
I 3 NI~CH3 0 C1  0 0 N N  NH I APCI-MS  110 0 0-~t C
M/Z:598/600[M+H]+  N H 3 CH,  0 C1  0 N 'f :N~ 0 0 Ir
NH APCI-MS  



H3C N 0 0 CH M/Z:598/600[M+H]+  13 H 3C N, CH3  0  0
CH3 0 1  0 N'."CNT H3C i,-, 1 NH APCI-MS 112 CH3 CH
M/Z: 534 [M+Hl + 3 CH3  0 2 6 JUL 2W6  88 EX.
Structure Physicochemical  NO. Properties  CH3  0 0 0
N N 113 NH APCI-MS  CH 3 M/Z: 560 [M+Hl +  CH3 0 CH3
0 0 0 N N N NH APCI-MS  114 ol,~ OJN%,o CH
M/Z:576[M+Hl+ 3 11"'rNII, CH 3  0 0 CH3  



HC 'o Nj" NHN N I  L'r'3 0 C APCI-MS  115 IN
M/Z:578[M+Hl+ N" CH3  0 CH 3  0 CH3 0 H3C Ni~, NH  1
116 tl"3 0 CH APCI-MS  1 3 M/Z: 591 [M+Hl +  0 2 8 JUL
2006  89 EX. Structure Physicochemical  NO. Properties
CH3  0 0 N N H3 Cll--1011-1--~N J,~ NH APCI-MS 117 1 +
3 6~t. CH, M/Z: 592 [M+H]  CH3 0 CH.,  0 N'~ ~N  3 C,
0 NH APCI-MS  118 3 0 III--o CH3 M/Z: 592 [M+Hl +  at 



0  0 CH3  0 1 0 Nf~NT 119 NC NI" NH H APCI-MS M/Z:S92
H~C 0 CH.3 [M+H]+ CH3  0 0  0 "" I CH 0 aN C'  H 1 3 1
N APCI-MS  120 H 3C' 0 NH M/Z:541/543[M+Hl+  0 H3 y N,
CH 3  0 JUL 20  90 EX Structure Physicochemical  NO.
Properties  C1  0 0 H N  3 1 1 N H3c,o-----, N NH
APCI-MS  X~ 121 0 M/Z:585/587[M+H]+  CH  1 3 0'---CN y
N, CH3  0  



C1  0 "- I 0 11, N' aN 122 NH APCI-MS
M/Z:578/S80[M+H]+  -'N 0 0 3 H 3 C 0 1 ~11 11 ?H Ur13
N, CH3  0  C1  0 0 MCN:lr  CH3 N H I APCI-MS  123 N Y
H3CII "-"-~'N 0 0 ?H3 M/Z:591/593[M+Hl+  L;H3 N, CH3 0
Examples 124-12S The corresponding amino compounds and
carboxylic acids  are treated in a similar manner to
Example 1 to give the  5 following compounds. 2 6 JUL
2006  91 EX. NO. Structure Physicochemical  Properties
0 CH, N"~CNT  124 H 3C Y'() IN CH 1 3 C CH3  0  CH 3 



0 0 I I N N  125 N 0 0 0 CH  I 1 3  Ur13 N" CH3
Examples 126-127 The corresponding carboxylic acid
esters are treated  5 in a similar manner to Example 5
to give the following  compounds. EX. NO. Structure
Physicochemic  al Properties  0 CH3 %0) 1 I N'J~Ny  HO
126 YCC: I N  0 )"1",  0", H3 (~y CH 2 6 JUL 2006  92
EX. NO. Structure Physicochemic  al Properties  CH 0
"" I  I N'- aN  127 Yro I N HO 0 CH,  I  C-Y NI~CH 3 0
Examples 128-143 



The corresponding carboxylic acids and the  5
corresponding amino compounds are treated in a similar
manner to Example 6 to give the following compounds.
EX. Structure Physicochemic  NO. al Properties  CH, CH
0 NJ~N~  1 3 1 H 3C N  128 o),,,,,c 'CH 1 3 N" CH3  0
CH3  0 ON W' ~N  N  129 0~ CH3  I  Cy N, CH3 0 2 6 JUL
M  93 EX. Structure Physicochemic  NO. al Properties
CH 3 0  0 1 1 N"J:::N  0 N 130 0 0 H3  



Cy N,, CH3  0 CF~  H F~C, C 3 N<T  0  N 131 0 N  0
0'~"" o y N, CH, CH,  0 132 1 1 CH N"'CNT  H3C, N
,-,~,,N UM3 0 0 H3  Cly N, CH3  0 CH3  0 CH N ~'CNT
13 H3CI-~o,^,,-~A N  133 1  ~ T H3 y CH3  0 0 CH3  0
CH3 W' ~N  H3C N 134 1  0 CH  P 



ID-Y N" CH3 0 2 6 juL =6  94 EX. Structure
Physicochemic  NO. al Properties  0 CH, H3C 0  11 1 N
~N  H3C,, 0 -~~N yo~ 1 135 N  0 H3 N, CH3  0 CH 3  0 1
N'~ ~N  136 N H3CIII q- I 10,  N 0 OJI" ?H 3 'C N, CH3
0  CH3  0 1 N"" ~N  137 N Co 1 0 CH 1 3 N, CH3  0 



CH,  0 ~o N'~ ~N  138 N N 0 0 CH 1 3 0 NIICH 3 0 2 6
JUL 2005  95 EX. Structure Physicochemic  NO. al
Properties  CH, 0  1 1 W' ~N  139 N ZO J"', H3C N 0 0
~H  1 3  L;r'3 N", CH3 0 CH3  ol N' NT CF~ qN 0  140
F~C' N 0 CH3  I I L'M3 N,, CH3  0  0 -" I CF'  I N' aN



141 9~0 I N F'3C,-~ N 0 CH3 N, CF~  0 0 CH3  0 'o N'~
~N  142 N  H3C,~ 0 CH 1 3  f-;N3 CIY NIICH3 0  0 C H.3
0 1 N" ~N  '01 143 N  H3C N 0 0) CH  1 3 H3C NIIICH3
0 2 6 JUL 2006  96 Reference Example 1:
trans-4-[(Dimethylamino)carbonyll-
cyclohexanecarboxylic acid 0 ,CH3  HO CH3 0  5 (1)
Thionyl chloride (254 ml) is added dropwise to
methanol (1SOO ml) under cooling at -30'C over a
period of  about an hour. After the addition, the
reaction mixture is  



stirred at room temperature for O.S hours, and thereto
is  added trans-cyclohexane-1,4-dicarboxylic acid
(SOO.0 g), 10 and the mixture is stirred at room
temperature for 17 hours.  The reaction solution is
concentrated under reduced  pressure. The residue is
diluted with chloroform, and  washed with a saturated
aqueous sodium hydrogen carbonate  solution and
saturated brine. The organic layer is dried is over
sodium sulfate and evaporated to remove the solvent
under reduced pressure. The resulting residue is
crystallized from n-hexane. The product is collected
by  filtration and dried to give dimethyl trans
-cyclohexane- 1,4-dicarboxylate (S4S.0 g). APCI-MS
M/Z:201[M+Hl+ 20 (2) Dimethyl
trans-cyclohexane-1,4-dicarboxylate  (150.0 g)
obtained in (1) above is dissolved in  tetrahydrofuran
(1500 ml) , and to the solution is added  dropwise a
mixed solution of 28 % sodium methoxide/methanol  (149
g) and water (13.2 g) under ice-cooling. The reaction
25 solution is warmed to room temperature, stirred for
3.5  hours, and thereto is poured n-hexane (1500 ml).
The  mixture is filtered to collect the precipitates.
The 2 6 JUL 2006  97 resulting solid precipitates are
added to a mixture of conc.  hydrochloric acid (50 ml)
, water (4SO ml) and chloroform  (1000 ml) under
ice-cooling, and the mixture is stirred at  room
temperature for 20 minutes. The chloroform layer is 5
separated and the aqueous layer is extracted with
chloroform. The organic layers are combined, dried
over  sodium sulfate and evaporated to remove the
solvent under  reduced pressure. The resulting residue
is crystallized  from n-hexane, collected by
filtration and dried to give 10 trans- 4-
(methoxycarbonyl) cyclohexanecarboxylic. acid (106.0
g). ESI-MS M/Z:185[M-Hl (3)
trans-4-(Methoxycarbonyl)cyclohexanecarboxylic  



acid (20.0 g) obtained in (2) above is dissolved in
chloroform (200 ml) , and thereto are added
dimethylamine is hydrochloride (10.5 g), 1 -ethyl- 3-
(3-dimethylaminopropyl) - carbodiimide hydrochloride
(24.7 g) and triethylamine (26.0  g) under
ice-cooling. The mixture is then stirred at room
temperature for 17 hours. Ice-water is poured to the
reaction solution and the mixture is extracted with 20
chloroform. The organic layer is washed successively
with  10 % hydrochloric acid, a saturated aqueous
sodium hydrogen  carbonate solution and saturated
brine, and dried over  sodium sulfate. The solvent is
concentrated under reduced- pressure. The resulting
residue is purified by silica gel 25 column
chromatography (eluent: chloroform, then
chloroform/methanol 20/1) to give methyl trans-4-
[(dimethylamino)carbonyl]cyclohexanecarboxylate (20.1
g).  APCI-MS M/Z:214[M+Hl+ (4) Methyl
trans-4-[(dimethylamino)carbonyll- 30
cyclohexanecarboxyl ate (20.0 g) obtained in (3) above
is 2 8 jt)L 2M  98 dissolved in methanol (100 ml), and
thereto is added a  solution of sodium hydroxide (7.SO
g) in water (40 ml) .  The mixture is then stirred at
room temperature for 18  hours. The reaction solution
is concentrated under reduced S pressure, and the
residue is diluted with ice-water and  washed with
diethyl ether. The resulting aqueous layer is
acidified with 10 % hydrochloric acid and extracted
twice  with chloroform. The organic layer is washed
with  saturated brine and dried over sodium sulfate.
The solvent 10 is concentrated under reduced pressure.
The resulting  residue is suspended in n-hexane and
collected by  filtration to give the title compound
(15.7 g). ESI-MS M/Z:198[M-Hl Reference Examnle 2:
trans-4-(Pyrrolidin-1-ylcarbonyl)- 



is cyclohexanecarboxylic acid 0  HO '1,,-eNO  0 (1)
trans-4-(Methoxycarbonyl)cyclohexanecarboxylic  acid
(20.0 g) obtained in Reference Example 1(2) is
dissolved in chloroform (200 ml) , and thereto are
added 20 pyrrolidine (9.2 g),
1-ethyl-3-(3-dimethylaminopropyl)- carbodiimide
hydrochloride (24.7 g) and triethylamine (13.6  g)
under ice-cooling. The mixture is then stirred at room
temperature for 17 hours. Ice-water is poured to the
reaction solution and the mixture is extracted with 2S
chloroform. The organic layer is washed successively
with  10 % hydrochloric acid, a saturated aqueous
sodium hydrogen  carbonate solution and saturated
brine, and dried over  sodium sulfate. The solvent is
concentrated under reduced 2 6 JUL 2006  99 pressure.
The resulting residue is purified by silica gel
column chromatography (eluent: chloroform, then
chloroform/methanol = 20/1) to give methyl trans-4-
(pyrrolidin-1-ylcarbonyl)cyclohexanecarboxylate (11.8
g).  5 APCI-MS M/Z:240[M+Hl+ (2) Methyl
trans-4-(pyrrolidin-1-ylcarbonyl)- cyclohexanecarboxyl
ate (11.7 g) obtained in (1) above is  dissolved in
methanol (50 ml), and thereto is added a  solution of
sodium hydroxide (3.95 g) in water (20 ml). 10 The
mixture is then stirred at room temperature for 18
hours. The reaction solution is concentrated under
reduced  pressure. The residue is diluted with
ice-water and washed  with diethyl ether. The
resulting aqueous layer is  acidified with 10 %
hydrochloric acid and extracted twice is with
chloroform. The organic layer is washed with
saturated brine and dried over sodium sulfate. The so
lvent  



is concentrated under reduced pressure. The resulting
residue is suspended in n-hexane and collected by
filtration to give the title compound (10.1 g). 20
ESI-MS M/Z:224[M-Hl Reference Example 3:
trans-4-(Morpholin-4-ylcarbonyl)-
cyclohexanecarboxylic acid 0 N  HO 0  0 (1)
trans-4-(Methoxycarbonyl)cyclohexanecarboxylic  2S
acid (800 mg) obtained in Reference Example 1(2) is
dissolved in chloroform (30 ml), and thereto are added
morpholine (560 mg),
1-ethyl-3-(3-dimethylaminopropyl)- carbodiimide
hydrochloride (1.24 g) and triethylamine (650 2 0 JUL
2MS  100 mg) under ice-cooling. The mixture is then
stirred at room  temperature for 19 hours. Ice-water
is poured to the  reaction solution and the mixture is
extracted with  chloroform. The organic layer is
washed successively with 5 10 % hydrochloric acid, a
saturated aqueous sodium hydrogen  carbonate solution
and saturated brine and dried over  sodium sulfate.
The solvent is concentrated under reduced  pressure.
The resulting residue is purified by silica gel
column chromatography (eluent: chloroform, then 10
chloroform/methanol = 30/1) to give methyl trans-4-
(morpholin-4-ylcarbonyl)cyclohexanecarboxylate (897
mg).  APCI-MS M/Z:256[M+H]+ (2) Methyl
trans-4-(morpholin-4-ylcarbonyl)-
cyclohexanecarboxylate (860 mg) obtained in (1) above
is  is dissolved in methanol (40 ml), and thereto is
added 4 N aqueous sodium hydroxide solution (1.68 ml)
The mixture  is then stirred at room temperature for
18 hours. The  



reaction solution is concentrated under reduced
pressure.  The residue is diluted with ice-water,
neutralized with 20 10 % hydrochloric acid, and
extracted with chloroform. The  organic layer is dried
over sodium sulfate and the solvent  is concentrated
under reduced pressure to give the title  compound
(638 mg). ESI-MS M/Z:240(M-H] Reference Example 4:
trans-4-f[[2-(Dimethylamino)ethyl]- 25
(methyl)aminolcarbonyllcyclohexanecarboxylic acid 0
CH3  I  N'-,-,N- CH3  HO"I ( I ;H3 0 (1)
trans-4-(Methoxycarbonyl)cyclohexanecarboxylic 2 6 JUL
20  101 acid (8.84 g) obtained in Reference Example
1(2) is  dissolved in chloroform (100 ml), and thereto
are added 1- hydroxybenzotriazole (7.14 g),
1-ethyl-3-(3-dimethyl- aminopropyl)carbodiimide
hydrochloride (10.00 g) and 5
N,N,N'-trimethylethylenediamine (5.33 g) under
ice-cooling.  The mixture is then stirred at room
temperature for 4 hours.  Saturated aqueous sodium
hydrogen carbonate solution is  poured to the reaction
solution and the mixture is  extracted with
chloroform. The organic layer is washed 10 with
saturated brine and dried over sodium sulfate. The
solvent is concentrated under reduced pressure. The
resulting residue is purified by silica gel column
chromatography (eluent: chloroform/methanol/28 %
ammonia  water 200/10/1) to give methyl trans-4-([[2-
is (dimethylamino)ethyll(methyl)aminolcarbonyll
cyclohexanecarboxylate (11.98 g). APCI-MS
M/Z:271[M+H]+ (2) Methyl
trans-4-([[2-(dimethylamino)ethyll(methyl)- amino]
carbonyl I cyclohexanecarboxyl ate (6.32 g) obtained
in  



(1) above is dissolved in methanol (20 ml), and
thereto is 20 added I N aqueous sodium hydroxide
solution (25 ml). The  mixture is stirred at room
temperature for 3 hours. To the  reaction solution is
added 1 N hydrochloric acid (25 ml)  and the reaction
solution is concentrated under reduced  pressure. The
residue is lyophilized to give the crude 25 title
compound which contains equimolar sodium chloride
(6.71 g). APCI-MS M/Z-257[M+Hl+ Reference Example 5:
6-Morpholin-4-yl-6-oxohexanoic acid  0 HO,r,,,,-J~,,~
0 ~10 2 6 JUL 2M  102 (1) Monomethyl adipate (3.20 g)
is dissolved in  chloroform (70 ml), and thereto are
added morpholine (2.61  g),
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (5.75 g) and triethylamine (3.04 g)
under 5 ice-cooling. The mixture is then stirred at
room  temperature for 19 hours. Ice-water is added to
the  reaction solution and the mixture is extracted
with  chloroform. The organic layer is washed
successively with  10 % hydrochloric acid, a saturated
aqueous sodium hydrogen 10 carbonate solution and
saturated brine, and dried over  sodium sulfate. The
solvent is removed by evaporation  under reduced
pressure to give methyl 6-morpholin-4-yl-6-
oxohexanoate (4.63 g). APCI-MS M/Z:230[M+H]+ (2)
Methyl 6-morpholin-4-yl-6-oxohexanoate (4.60 g)  is
obtained in (1) above is dissolved in methanol (20
ml), and  thereto is added a solution of sodium
hydroxide (1.61 g) in  water (8 ml). The mixture is
stirred at room temperature  for 19 hours. The
reaction solution is concentrated under  reduced
pressure and the residue is neutralized with 2 N 20
hydrochloric acid. The residue is concentrated under  



reduced pressure and extracted with chloroform. The
organic layer is dried over sodium sulfate and the
solvent  is concentrated under reduced pressure to
give the title  compound (4.11 g). ESI-MS M/Z:214[M-Hl
25 Reference Example 6:
S-Morpholin-4-yl-S-oxopentanoic acid  0 0 Glutaric
anhydride (1.14 g) is dissolved in  tetrahydrofuran
(20 ml), and thereto is added morpholine 2 6 JUL 2MB
103 (0.87 g). The mixture is then stirred at room
temperature  for 19 hours. The reaction solution is
concentrated under  reduced pressure, and the residue
is diluted with  chloroform and washed with 10%
hydrochloric acid. The 5 organic layer is dried over
sodium sulfate and evaporated  to remove the solvent
under reduced pressure to give the  title compound
(1.05 g). ESI-MS M/Z:200[M-H] Reference Example 7:
Methyl 3-formyl-4-hydroxybenzoate  0 yj:DOH HO 10 H3C
1 0 _ H3 C~O Ya;H Methyl 4-hydroxybenzoate (1.52g) is
dissolved in  trifluoroacetic acid (20 ml), and
thereto is added  hexamethylenetetramine (700 mg). The
mixture is heated  under reflux for 2 hours. The
reaction solution is is concentrated under reduced
pressure, and thereto is poured  ice-water. The
mixture is then extracted with ethyl  acetate. The
organic layer is washed with a saturated  aqueous
sodium hydrogen carbonate solution and saturated
brine, dried over sodium sulfate and evaporated to
remove 20 the solvent under reduced pressure. The
resulting residue  is dissolved in chloroform, and
filtered to remove the  insoluble materials. The
filtrate is concentrated under  reduced pressure, and
purified by silica gel column  chromatography (eluent:
n-hexane/ethyl acetate = 4/1) to  



25 give the title compound (540 mg). ESI-MS
M/Z:179[M-H] Reference Example 8: Methyl
(3-formyl-4-hydroxyphenyl)- acetate 2 6 JUL 20  104 C,
'10 OH 'ja H,C 0  H3 0' , 0~ H Methyl
(4-hydroxyphenyl) acetate (1.66 g) is dissolved  in
trifluoroacetic acid (20 ml), thereto is added
hexamethylenetetramine (700 mg), and the mixture is
heated 5 under reflux for 2 hours. The reaction
solution is  concentrated under reduced pressure,
thereto is poured ice- water, and then the mixture is
extracted with ethyl acetate.  The organic layer is
washed with a saturated aqueous sodium  hydrogen
carbonate solution and saturated brine, dried over 10
sodium sulfate, and evaporated to remove the solvent
under  reduced pressure. The resulting residue is
purified by  silica gel column chromatography (eluent:
n-hexane/ethyl  acetate = 9/1, then 4/1) to give the
title compound (1.08  g). ESI-MS M/Z:193[M-H] 15
Reference Examples 9-10 The corresponding starting
compounds are treated in a  similar manner to
Reference Example 7 or Reference Example  8 to give
the following compounds. Ref. Structure
Physicochemical  Ex. No. Properties  CH3 OH APCI-MS 9
0, 0 0 M/Z:225[M+H+MeOH  T -H201 + 0 H  0 10 CH3 NH
EI-MS 



0 M/Z:265[Ml+  CH3 0 H 2 6 JUL 2006  105 Reference
Example 11: Methyl 3-cyano-4-hydroxybenzoate H,C' 0 CH
0 11 0 1 OH  H,C N  0 H 0 "1 Methyl
3-formyl-4-hydroxybenzoate (28.60 g) obtained  5 in
Reference Example 7 is dissolved in formic acid (120
ml),  thereto is added hydroxyl ammonium chloride
(14.30 g), and  the mixture is heated under reflux for
15 hours. The  reaction solution is concentrated under
reduced pressure,  diluted with ethyl acetate, washed
successively with water 10 and saturated brine, dried
over sodium sulfate and  evaporated to remove the
solvent under reduced pressure to  give the title
compound (24.25 g). ESI-MS M/Z:176[M-H]- Reference
Example 12: Methyl (3-cyano-4-hydroxyphenyl)- acetate
OH  H 3C 0 0 - H3C,_, 0 -ja~N  H 01 Methyl
(3-formyl-4-hydroxyphenyl)acetate (1.05 g)  obtained
in Reference Example 8 is dissolved in formic acid
(15 ml), and thereto are added hydroxyl ammonium
chloride  (0.49 g) and sodium formate (0.81 g), and
the mixture is 20 heated under reflux for 8 hours. The
reaction solution is  concentrated under reduced
pressure, diluted with ethyl  acetate, washed
successively with water and saturated brine,  dried
over sodium sulfate, and evaporated to remove the
solvent under reduced pressure to give the title
compound  25 (520 mg). ESI-MS M/Z:190[M-Hl Reference
Examples 13-25 



2 6 JUL 2W6  106 The corresponding starting compounds
are treated in a  similar manner to Reference Example
11 or 12 to give the  following compounds. Ref.
Structure Physicochemical  Ex. No. Properties  CH3 OH
ESI-MS 13 1 1 M/Z:192[M-Hl- OjCX ", 01-~ 1<11 N  0 0
A  CH3 NH OH APCI-MS 14 M/Z: 263 [M+H] +  CH3 N  0 H
ESI-MS  N 15 M/Z:152/154[M-H]- OH ESI-MS  16 M/Z:
196/198 [M-H]  B r n  ~N  OH ESI-MS 17 M/Z:132[M-Hl-
/CI: CH3 N  OH  .0, ESI-MS 18 N+ M/Z:163[M-H]- 



11 N 0 6 AIL 2W6  107 Ref. Structure Physicochemical
Ex. No. Properties  OH ESI-MS  19 OJCI M/Z: 14 8 [M-H]
I --~ N CH3 CH3 I ESI-MS  0 OH 20 M/Z:148[M-Hl- n  N
Br OH ESI-MS  21 M/Z:196/198[M-H]- N  CH3 , CO H
ESI-MS 22 M/Z:132[M-Hl- N  CH3 This compound is used
in the next  23 CH3 I--- H step without  further N
purification.  0 6COH ESI-MS  24 M/Z:148[M-Hl- N 



CH3 This compound is  COH used in the next  25 step
without further  N purification. 2 6 JUL 2006  108
Reference Example 26: 2-(4-Methoxycarbonyl-2-cyano-
phenoxy)-N-(5-chloropyridin-2-yl)acetamide  C1 H, N
'N)- C' N  2) 1 OH C1 0 C1 C1  0 N Jail  H3C HN N 0 0
H3C 10 0 (1) Chloroacetyl chloride (95.5 ml) is
dissolved in  5 dichloromethane (500 ml), and thereto
is added dropwise a  suspension of
2-amino-S-chloropyridine (128.6 g) and  triethylamine
(169 ml) in dichloromethane (1000 ml) under
ice-cooling. The reaction solution is warmed to room
temperature and stirred for 0.5 hours. The reaction 10
solution is concentrated under reduced pressure, and
thereto is poured ice-water. The reaction mixture is
extracted with ethyl acetate. The organic layer is
washed  with saturated brine, dried over sodium
sulfate and treated  with activated charcoal.
Insoluble materials are removed is by filtration and
the filtrate is concentrated under  reduced pressure.
The resulting residue is suspended in  diisopropyl
ether. The precipitates are collected by  filtration,
washed with diisopropyl ether and dried to give  



2-chloro-N-(5-chloropyridin-2-yl)acetamide (1S3.4 g).
20 APCI-MS M/Z:205/207[M+H]-' (2) Methyl
3-cyano-4-hydroxybenzoate (500 mg) obtained  in
Reference Example 11 is dissolved in acetone (25 ml),
and thereto are added 2-chloro-N-(5-chloropyridin-2-
yl)acetamide (695 mg) obtained in (1) above, potassium
2 6 JUL 20  109 carbonate (546 mg) and sodium iodide
(550 mg). The mixture  is heated under reflux for 2
hours. After allowing to cool,  insoluble materials
are removed by filtration and the  insolubles are
washed with acetone several times. The 5 filtrate and
washings are combined, concentrated under  reduced
pressure, and purified by silica gel column
chromatography (eluent: chloroform, then
chloroform/ethyl  acetate = 4/1). The resulting
residue is suspended in  diethyl ether, and the
precipitates are collected by  10 filtration to give
the title compound (660 mg). APCI-MS
M/Z:346/348[M+H]-' Reference Example 27:
2-[2-Cyano-4-(methoxycarbonyl-
methyl)phenoxyl-N-(S-chloropyridin-2-yl)acetamide  0
C1 C1 OH C1'-'k nic-, N HN N H3C~' O"J"O OLC(~"N H,C,
15 Methyl (3-cyano-4-hydroxyphenyl)acetate (500 mg)
obtained in Reference Example 12 is dissolved in
acetone  (25 ml), and thereto are added
2-chloro-N-(5-chloropyridin- 2-yl)acetamide (640 mg)
obtained in Reference Example 26(l),  cesium carbonate
(1.20 g) and sodium iodide (510 mg). The 20 mixture is
heated under reflux. for 5 hours. After allowing  to
cool, the insoluble materials are removed by
filtration  and the insolubles are washed with acetone
several times.  



The filtrate and the washings are combined and
concentrated  under reduced pressure. To the residue
is poured water, 2S and the mixture is extracted with
ethyl acetate. The  organic layer is washed with
saturated brine, dried over  sodium sulfate and
evaporated to remove the solvent under  reduced
pressure. The resulting residue is purified by 2 6 JUL
M6  110 silica gel column chromatography (eluent:
n-hexane/ethyl  acetate/chloroform = 3/1/1) The
resulting residue is  suspended in diethyl
ether-n-hexane, and the precipitates  are collected by
filtration to give the title compound (S70  5 mg).
APCI-MS M/Z:360/362[M+H]+ Reference Example 28-29 The
corresponding starting compounds are treated in a
similar manner to Reference Example 26 or 27 to give
the  following compounds. 10 Ref. Structure
Physicochemical  Ex. No. Properties  H N "' aN APCI-MS
C1  28 CH3 0--~~O M/Z:376/378[M+H)+  I I 'j' o" 0 ",
CCI~"""  r '--~ N  0 0 cl  CH~~NH HN"[~NT APCI-MS 29 0
0 M/Z:431/433[M+H]+  CH3 ~j '~ N  0 Reference Example
30: t-Butyl (2-cyanophenoxy)acetate  



H 0 H3C 0 ',<CH,  CH3  N N  2-Cyanophenol (107.1 g) is
dissolved in acetone (1000  is ml) and thereto is
added t-butyl bromoacetate (200.0 g). Potassium
carbonate (141.6 g) is added, and the reaction 2 8 JUL
2MO  solution is heated under reflux. for 2 hours.
After allowing to cool, the insoluble materials are
removed by  filtration, and the insolubles are washed
with acetone  several times. The filtrate and washings
are combined, 5 concentrated under reduced pressure
and treated with  diisopropyl ether azeotropically.
The resulting residue is  crystallized from
n-hexane-diisopropyl ether (5/1) (600 ml),  followed
by stirring under ice-cooling. The precipitates  are
collected by filtration, washed with cold n-hexane 10
diisopropyl ether (10/1) (600 ml) several times, and
dried  to give the title compound (194.5 g). APCI-MS
M/Z:251[M+NH4]+  Reference Examples 31-42 The
corresponding starting compounds are treated in a  is
similar manner to Reference Example 30 to give the
following compounds. Ref. Structure Physicochemical
Ex. No. Properties  0 CH3 'J~ CH3 CH3 CH3 APCI-MS  31
1 0 M/ Z: 3 0 9 [M+NH4] +  N 0 



0 CH3 0 CH3 APCI-MS  32 - 0 CH3 M/Z:285/287[M+N  C11-
H41+  N 0 CH3 0 CH3 APCI-MS  33 I___IkO CH3 M/Z:
329/331 [M+N  Br__ H41+  N 2 6 JUL M  112 Ref.
Structure Physiccchemical  Ex. No. Properties 0 CH3 3
0"_"L~O'J~CH APCI-MS  34 CH3 M/Z: 265 [M+NH41+  CH13
-Cl N 0 CH H3 3S 0"~O CH3 APCI-MS  N+JC( ""
M/Z:296[M+NH4]+  11 1<1 N 0 0 CH3 CH3  36 0----J~OJ~
CH3 APCI-MS oj:): "" M/ Z: 2 81 [M+NH4] +  I 1<11 N
tfr13 CH3 0 CH3  



I ,,~~O",]~CH3 37 0 0 CH3 APCI-MS  M/Z: 281 [M+NH4] +
N 0 CH3 CH3  Br 0 "k APCI-MS  38 CH3 M/Z:329/331[M+N
H41 +  N CH3 0 CH3 CH3 39 O,~~ 0 )~ CH3 APCI-MS M/ Z:
2 65 [M+NH4] +  N CH3  CH3 0 CH3 3 0 ,~~O",~CH APCI-MS
40 CH3 M/Z:305[M+Hl+  N 2 6 JUL M  113 Ref. Structure
Physicochemical  Ex. No. Properties  H3 0 0 CH3 )~ CH3
APCI-MS 41 0 CH3 M/ Z: 2 81 (M+NH4] +  N CH3 0 CH3 CH3
42 O"-A0 )~ CH3 APCI-MS M/ Z: 2 65 [M+NH4] +  N
Reference Example 43: (2-Cyanophenoxy)acetic acid  0
CH3 0 



O"fl, '~- CH 3 0 0 CH, OH t-Butyl (2-cyanophenoxy)
acetate (300.0 g) obtained in  5 Reference Example 30
is dissolved in dichloromethane (400  ml), and thereto
is added trifluoroacetic acid (990 ml) and  the
mixture is stirred at room temperature for 4 hours.
The reaction solution is concentrated under reduced
pressure, and the resulting residue is suspended in
diethyl 10 ether (100 ml). To the suspension is poured
diisopropyl  ether (SOO ml). The precipitates are
collected by  filtration, washed with diisopropyl
ether several times and  dried to give the title
compound (198.4 g). ESI-MS M/Z:176[M-H] 15 Reference
Examples 44-55 The corresponding starting compounds
are treated in a  similar manner to Reference Example
43 to give the  following compounds. 2 6 JUL M  114
Ref. Structure Physicochemical  Ex. No. Properties  0
0 ,-~OH ESI-MS CH3 M/Z:234[M-Hl- 44 1 11 U N  0 0  0
"-~OH ESI-MS 45 M/Z:210/212[M-H]- C 11 Z: "", N 0  



0"',~OH ESI-MS 46 M/Z:254/256[M-H]- Br N 0 ESI-MS  47
M/Z:190[M-Hl- CH13CI N 0  0 -"-AOH ESI-MS 48
M/Z:221[M-Hl- N 1)~ ~ , I I Nl-~ N  0 0  0'-'--'Ij"-OH
ESI-MS  49 M/Z:206[M-Hl- 01)~ "' I ',~ N  Ur13 2 6 JUL
2W6  Ref. Structure Physicochemical Ex. No. Properties
CH3 0 1 U 0"~OH ESI-MS  so M/Z:206[M-Hl- N 0  Br 0
ESI-MS 51 OH M/Z:2S4/2S6[M-H]- IN CH3 0 



ESI-MS  S2 M/Z:190[M-Hl- N CH3 I ESI-MS  53 CH3 N OH
M/Z:247[M-H]- N  CH3 ESI-MS  54 0"-~OH M/Z: 206 [M-H]
N CH3 0 0 J~-OH ESI-MS SS M/Z:190[M-Hl- N Reference
Example 56: [4-(N-Benzyloxycarbonyl-N-methyl-
amino)-2-cyanophenoxy]acetic acid 2 6 JUL 2W6  116 CH,
0 CH3  ~~CH, 0 CH,  0 CH, CH,  0 I N I H2N-' N  0 0
CH3 0 CH CH,  0__)~' ~~CH, Olko CH,  0 0 CH, 0 CH3  0
0 01~_OH  0 N CI H, (1) t-Butyl
2-(4-nitro-2-cyanophenoxy)acetate (500 mg)  



obtained in Reference Example 3S is dissolved in
tetrahydrofuran (20 ml), and thereto is added 10% s
pall adium- carbon (100 mg) . The mixture is stirred
for 2  hours under atmospheric hydrogen pressure. The
insoluble  materials are removed by filtration, and
the filtrate is  concentrated under reduced pressure
to give t-butyl (4- amino-2-cyanophenoxy)acetate (440
mg). 10 APCI-MS M/Z:249[M+Hl+ (2) t-Butyl (4 - amino-
2- cyanophenoxy) acetate (430 mg)  obtained in (1)
above is dissolved in tetrahydrofuran (10  ml), and
thereto is added a saturated sodium hydrogen
carbonate solution (10 ml). Benzyl chloroformate (355
mg) is is further added under ice-cooling. Under
ice-cooling, the  reaction solution is stirred for 1
hour and extracted with  ethyl acetate. The organic
layer is washed with saturated  brine, dried over
sodium sulfate, and evaporated to remove  the solvent
under reduced pressure. The resulting residue 20 is
purified by silica gel column chromatography (eluent:
n- hexane/ethyl acetate = 9/1, then 3/1) to give
t-butyl (4-
benzyloxycarbonylamino-2-cyanophenoxy)acetate (540
mg). 2 6 JUL 2M6  117 APCI-MS M/Z:383[M+H]+ (3)
t-Butyl (4-benzyloxycarbonylamino-2-cyano-
phenoxy)acetate (100 mg) obtained in (2) above is
dissolved  in N,N-dimethylformamide (3 ml) and thereto
is added 60% 5 oleaginous sodium hydride (12.5 mg).
After stirring for 20  minutes at room temperature,
methyl iodide (24.4 pl) is  added dropwise and the
mixture is further stirred for one  hour. To the
reaction solution is poured a saturated  aqueous
ammonium chloride solution and extracted with ethyl 10
acetate. The organic layer is washed successively with
water and saturated brine, dried over sodium sulfate
and  evaporated to remove the solvent. The resulting
residue is  



purified by silica gel column chromatography (eluent:
n- hexane/ethyl acetate = 9/1, then 3/1) to give
t-butyl [4 is
(N-benzyloxycarbonyl-N-methylamino)-2-cyanophenoxylace
tate  (91 mg). APCI-MS M/Z:414[M+NH4]+ (4) t-Butyl [ 4
- (N-benzyloxycarbonyl-N-methyl amino) - 2 -
cyanophenoxylacetate (2.42 g) obtained in (3) above is
treated in a similar manner to Reference Example 43 to
give  20 the title compound (2.06 g). ESI-MS
M/Z:339[M-Hl Reference Example 57:
(2-Cyanophenoxy)-N-(5-chloropyridin- 2-yl)acetamide C1
HN N N (2-Cyanophenoxy)acetic acid (48.63 g) obtained
in  2S Reference Example 43 is dissolved in
dichloromethane (1000  ml), thereto are added oxalyl
chloride (26.34 ml) and N,N- dimethy1formamide (10
drops), and the mixture is stirred at 2 6 JUL 2W6  118
room temperature for 3.5 hours. The reaction solution
is  cooled on ice-bath, and thereto is added
2-amino-5- chloropyridine (32.08 g) , followed by
addition of pyridine  (60. 54 ml) . After 5 minutes,
the reaction solution is s warmed to room temperature
and stirred overnight. After  adding ice-water, the
solution is adjusted to about pH 4  with 10 %
hydrochloric acid, and extracted with chloroform.  The
organic layer is washed successively with water, a
saturated aqueous sodium hydrogen carbonate solution
and 10 saturated brine, dried over sodium sulfate and
evaporated  to remove the solvent. The resulting
residue is suspended  in chloroform-ethyl acetate and
collected by filtration to  give
(2-cyanophenoxy)-N-(S-chloropyridin-2-yl)acetamide
(51. S8 g) . The filtrate is concentrated under
reduced is pressure, and purified by silica gel column
chromatography  



(eluent: chloroform) to give the title compound (11.SO
g)  APCI-MS M/Z:288/290[M+Hl+ Reference Examples S8-72
The corresponding starting compounds are treated in a
20 similar manner to Reference Example 57 to give the
following compounds. Ref. Structure Physicochemical
Ex. No. Properties  Br HN"J[::N APCI-MS  S8 C11 0
M/Z:332/334[M+H]+  N 2 JUL 2W6  119 Ref. Struct--ure
Physicochemical  Ex. No. Properties  CH3 HN"'[::Nf
APCI-MS  59 0 M/Z: 268 [M+Hl +  CII N CH3  HN~' ~N
APCI-MS 60 CH3 0 M/Z: 326 [M+H] +  I I U;I) N cl  Ja
HN N APCI-MS 61 0 M/Z:332/334[M+H]+  N cl  HN"'[::N
APCI-MS  



62 M/Z:366/368[M+H]+  Br N ir cl HN"'[::N~ APCI-MS  63
0 M/Z:302/304[M+Hl+  CH3 N cl  HN"i:Ny APCI-MS 64
M/Z:329/331[M+H]+  N 0 6 JUL M  120 Ref. Structure
Physicochemical  Ex No. Properties  Cl HN'~ N APCI-MS
65 0---~o M/Z:318/320[M+Hl+  0 I 1<11 N  UM3 "~ Cl
HWCNJ APCI-MS 66 0 0 M/Z:451/453[M+Hl+  0 Njcl~, "-Z N
CH, Cl  CH3 HW' N APCI-MS 67 1 M/Z:318/320[M+H]+  0 0
N 



Cl  HN"" N APCI-MS 68 Br 0 M/Z:366/368[M+H]+  N Cl  H3
HN"' N APCI-MS 69 0 M/Z:302/304[M+H]+  N 2 6 JUL 2006
121 Ref. Structure Physicochemical  Ex. No. Properties
CH3 W N APCI-MS  C1  70 CH3 0 M/Z:3S9/361[M+H]+  N C1
H3 I 0 H N "j aN APCI-MS 71 0 M/Z:318/320[M+H]+  N C1
CH3 HNXN APCI-MS 72 0 M/Z: 302/304 [M+H] +  N
Reference Example 73:
(2-Cyanophenoxy)-N-(4-chlorophenyl)- acetamide HNfaC'
C 0,,,~,. Q"N  S (2-Cyanophenoxy)acetic acid (30.00 g)
obtained in  Reference Example 43 is dissolved in
N,N-dimethylformamide  (300 ml), thereto are added
successively 4-chloroaniline  



(25.9 g), 4 -dime thyl aminopyr idine (22.7 g) and
1-ethyl-3- (3-dimethylaminopropyl)carbodiimide
hydrochloride (35.6 g), 2 6 JUL 2006  122 and the
mixture is stirred at room temperature for 3 hours.
The reaction solution is concentrated under reduced
pressure. The resulting residue is diluted with ethyl
acetate-tetrahydrofuran, washed successively with
water, S% S hydrochloric acid, water and saturated
brine, dried over  sodium sulfate and evaporated to
remove the solvent. The  resulting residue is
suspended in diisopropyl ether, and  the precipitates
are collected by filtration to give the  title
compound (44.00 g). APCI-MS M/Z:287/289[M+H]+ 10
Reference Examples 74-77 The corresponding starting
compounds are treated in a  similar manner to
Reference Example 73 to give the  following compounds.
Ref. Structure Physicochemical  Ex. No. Properties  Br
HNJ::y APCI-MS 74 0 M/Z:331/333[M+Hl+  CI N CH3  75
APCI-MS  C 0 M/Z: 2 67 [M+H] +  N 2 JUL 2006  123 Ref.
Structure Physicochemical  Ex. No. Properties  F HN  



76 APCI-MS  0 M/Z:271[M+H]+  N "'Cr 01-1 CH3 77
APCI-MS  0 M/Z:283[M+H]+  N Reference Example 78:
3-Amino-S-methoxycarbonyl-N-(S-
chloropyridin-2-yl)benzofuran-2-carboxamide  C1 I  0,
HN N 0 C1  0 0 YI::: N  H,C H'C NH,  0 0 5
2-(4-Methoxycarbonyl-2-cyanophenoxy)-N-(5-
chloropyridin-2-yl)acetamide (1.73 g) obtained in
Reference  Example 26 is dissolved in
N,N-dimethylacetamide (15 ml) ,  thereto is added
sodium carbonate (160 mg), and the mixture  is stirred
at 100'C for 2 hours. After allowing to cool, 10 to
the reaction solution is poured ice-water. The
resulting precipitates are collected by filtration,
washed  successively with water, tetrahydrofuran and
diethyl ether  and dried to give the title compound
(1.20 g). APCI-MS M/Z:346/348[M+H3+ 2 6 JUL 2W6  124
Reference Example 79:
3-Amino-S-methoxycarbonylmethyl-N-
(S-chloropyridin-2-yl)benzofuran-2-carboxamide  C1 HN
N 01_~_' 0 C1  



0 0 0 H'C D H3C N  011~0  NH, S 2-[2-Cyano -
4-(methoxycarbonylmethyl)phenoxy]-N-(5-
chloropyridin-2-yl)acetamide (SOO mg) obtained in
Reference  Example 27 is dissolved in
N,N-dimethylacetamide (15 ml),  thereto is added
sodium carbonate (74 mg), and the mixture  is stirred
at 1OO'C for 16 hours. After allowing to cool, 10 to
the reaction solution is poured ice-water and
extracted  with ethyl acetate. The organic layer is
washed  successively with water and saturated brine,
dried over  sodium sulfate and evaporated to remove
the solvent. The  resulting residue is purified by
silica gel column is chromatography (eluent:
n-hexane/ethyl acetate/chloroform  3/l/1), suspended
in diethyl ether-n-hexane, and then the  precipitates
are collected by filtration to give title  compound
(180 mg). APCI-MS M/Z:360/362[M+H]+ Reference Example
80: 3-Amino-N-(5-chloropyridin-2-yl)- 20
benzofuran-2-carboxamide 0 C1  4F) N  0 H 2
(2-Cyanophenoxy)-N-(S-chloropyridin-2-yl)acetamide
(1SO.OO g) obtained in Reference Example 57 is
dissolved in  N,N-dimethylacetamide (1SOO ml), thereto
is added sodium 2S carbonate (60.8 g) and the mixture
is stirred at 700C for 7 2 6 JUL 2W6  125 hours. After
allowing to cool, the reaction solution is  poured to
ice-water. The resulting precipitates are  



collected by filtration and washed with water several
times.  The precipitates are dissolved in ethyl
acetate, washed 5 with water and saturated brine, and
dried over sodium  sulfate. The organic layer is
treated with activated  charcoal. The insoluble
materials are filtered, and the  filtrate is
concentrated under reduced pressure. The  resulting
residue is suspended in diethyl ether-ethyl 10
acetate. The precipitates are collected by filtration,
washed with diethyl ether, and dried to give the title
compound (119.33 g). APCI-MS M/Z: 288/290[M+H]+
Reference Examples 81-102 The corresponding starting
compounds are treated in a  15 similar manner to
Reference Example 78, 79 or 80 to give  the following
compounds. Ref. Structure Physicochemical  Ex. No.
Properties  0 HN __~_Br APCI-MS 4\ / 81 N-
M/Z:332/334[M+H]+  0 NH2  0 HN -CH3 APCI-MS  \\ j/ 82
N M/Z:268[M+H]-'  0 NH2  0 HN-aci APCI-MS 83
M/Z:287/289[M+H]+  NH2 2 6 JUL 2006  126 Ref.
Structure Physicochemical  Ex. No. Properties  0 HN-
-Br APCI-MS 



84 M/Z:331/333[M+Hl+  0 NH2 U -0-CH3 APCI-MS  85
M/Z:267[M+H]+  0 NH2  o~ K-<:)-F APCI-MS 86
M/Z:271[M+H]+  0 HN- 0 APCI-MS 87 \ CH3 M/Z:283[M+Hl+
(O~oH" 0  NH2 CH3 o HN- CH3 APCI-MS  88 N 0 0 M/Z: 326
[M+Hl +  0 NH2 Cl 0-./ APCI-MS 89 C, JD~ 0 N
M/Z:322/324[M+H]+  Cl APCI-MS 90 N M/Z:366/368[M+Hl+
Bri: 0 o HN-~ Cl ~\. ~/ APCI-MS 91 N M/Z:302/304[M+H]+
C 2 6 JUL 2006  127 Ref. Structure Physiccchemical
Ex. No. Properties  Cl APCI-MS 



92 Ol N+j 0 N M/Z:333/335[M+Hl+  11 0  93 APCI-MS  0',
M/Z:318/320[M+Hl+  I NH2 L,rl3 CH, I- C I APCI-MS  94
N  M/Z:376/378[M+Hl+  70 0  0  CH3 NH APCI-MS 95 0 HN
Cl M/Z:431/433[M+H]+  N  //P~ CH, 0  0 N H2 0 ~\/ Cl
PCI_MS  HN N A 96 Olul N 0 M/Z:451/453[M+H]+  NH2 CH3
CH3 U 0 H N Cl APCI-MS  I - M/Z:318/320[M+H]+  97 N 0
NH2 Br-- 0 HN- Cl APCI-MS 98 N M/Z:366/368[M+H]+  



0 H2 2 6 JUL 2W6  128 Ref. Structure Physicochemical
Ex. No. Properties  CH3 0 HN --CI APCI-MS 99 N-D/
M/Z:302/304[M+Hl+  0 NH2  CH3 CH3 APCI-MS  100 C1
M/Z:359/361[M+Hl+  0 N NH2  CH3 0 HN -CI APCI-MS 101
4\ / M/Z:318/320[M+H]+  N- o NH2  CH3 0 HN- C1 APCI-MS
102 N M/Z:302/304[M+H]+  0 NH2  Reference Example 103:
(2-Cyano-4-hydroxyphenoxy)-N-(S-
chloropyridin-2-yl)acetamide 0  Oj nN I C I oj~ N n-N
I C'  PAeo'acN HMO CN H 5 To a suspension of
(2-cyano-4-methoxyphenoxy) -N- (5- 



chloropyridin-2-yl)acetamide (40.0 g) obtained in
Reference  Example 65 in dichloromethane (2000 ml) is
added dropwise  boron tribromide (173 g) at -58'C over
40 minutes. The 10 reaction solution is stirred for 26
hours while keeping the 2 6 JUL 2W6  129 internal
temperature between -200C and O'C, and then poured  to
ice-water. The precipitated solids are collected by
filtration, washed with water, and dried under reduced
pressure. A portion (24.3 g) of the resulting solids
(37.2 5 g) are purified by silica gel column
chromatography  (eluent: chloroform/methanol =
50/1-10/1) to give the title  compound (17.0 g).
APCI-MS M/Z:304/306[M+H]+ Reference Example 104:
3-Amino-S-hydroxy-N-(5-chloro-
pyridin-2-yl)benzofuran-2-carboxamide  HOJO:~/~O N 0
10 NH,
(2-Cyano-4-hydroxyphenoxy)-N-(5-chloropyridin-2-
yl)acetamide (321 mg) obtained in Reference Example
103 is  treated in a similar manner to Reference
Example 79 to give  the title compound (274 mg).
APCI-MS M/Z:304/306[M+H]+ 15 Reference Example 105:
(4-t-Buthoxycarbonylmethoxy-2-
cyanophenoxy)-N-(5-chloropyridin-2-yl)acetamide  C1 0
C I ~11 1 0  CT H N C _'N  H CH3 0
(2-Cyano-4-hydroxyphenoxy)-N-(5-chloropyridin-2-
yl)acetamide (5.75 g) obtained in Reference Example
103 is  20 dissolved in acetone (160 ml), and thereto
are added cesium carbonate (8.08 g), t-butyl
bromoacetate (4.58 g) and  



sodium iodide (3.64 g) . After the reaction solution
is  heated under reflux for 8 hours, cesium carbonate
(1.89 g),  t-butyl bromoacetate (840pl) and sodium
iodide (875 mg) are 25 further added, and the mixture
is heated under reflux for 2 6 JUL M  130 additional
14 hours. The reaction solution is allowed to  cool,
poured to an ice-water, adjusted the pH to 1-2 with
10% hydrochloric acid, and then extracted with ethyl
acetate. The organic layer is dried over sodium
sulfate 5 and evaporated to remove the solvent. The
resulting  residue is purified by silica gel column
chromatography  (eluent: hexane/ethyl acetate = 3/1,
2/1, and then 1/1) and  thereafter by NH-silica gel
column chromatography (eluent:  hexane/ethyl acetate =
2/1, then 1/1) to give the title  10 compound (4.02
g). APCI-MS M/Z:418/420[M+H]+ Reference Example 106:
3-Amino-5-t-butoxycarbonylmethoxy-
N-(S-chloropyridin-2-yl)benzofuran-2-carboxamide  0 C1
H3C 11  H 3C>~- 0 0 NH 0  CH3 0 2
(4-t-Buthoxycarbonylmethoxy-2-cyanophenoxy)-N-(S- 15
chloropyridin-2-yl)acetamide (8.18 g) obtained in
Reference  Example 105 is treated in a similar manner
to Reference  Example 79 to give the title compound
(5.72 g). APCI-MS M/Z:418/420[M+H]+ Reference Example
107: 3-Amino-5-(2-methoxyethoxy)-N-(5- 20
chloropyridin-2-yl)benzofuran-2-carboxamide Oj fail CI
0 -~-Cl  h N__ -_ No jo~' H3 (1)
(2-Cyano-4-hydroxyphenoxy)-N-(S-chloropyridin-2- 



yl)acetamide (100 mg) obtained in Reference Example
103 is  dissolved in tetrahydrofuran, and thereto are
added 2 2 6 JUL 2006  131 methoxyethanol (9. 30 ml)
and triphenylphosphine (31. 0 g)  To the mixture is
further added dropwise diethyl  azodicarboxylate (22.2
ml) under ice-cooling. The reaction  solution is
warmed to room temperature, stirred for 17 5 hours and
concentrated under reduced pressure. To the  resulting
residue is poured diisopropyl ether, and the
insoluble materials are removed by filtration. The
filtrate is concentrated under reduced pressure. The
resulting residue is purified by silica gel column 10
chromatography (eluent: chloroform/ethyl acetate =
10/1) to  give, as a crude material,
[4-(2-methoxyethoxy)-2-
cyanophenoxyl-N-(5-chloropyridin-2-yl)acetamide (71.48
g),  which is used in the next step without further
purification.  APCI-MS M/Z:362/364[M+H]+ is (2) The
crude material (71.48 g) containing [4-(2-
methoxyethoxy)-2-cyanophenoxyl-N-(S-chloropyridin-2-
yl)acetamide obtained in (1) above is treated in a
similar  manner to Reference Example 78 to give the
title compound  (24.40 g). APCI-MS M/Z:362/364[M+H]+
20 Reference Examples 108-112
(2-Cyano-4-hydroxyphenoxy)-N-(S-chloropyridin-2-
yl)acetamide obtained in Reference Example 103 and a
corresponding alcohol are treated in a similar manner
to  Reference Example 101 to give the following
compounds. 25 Ref. Structure Physicochemical  Ex. No.
Properties  CH3 0 HN--~ C, APCI-MS M/Z:375/377  108 0
N [M+Hl+ 



CH3 NH2 2 6 JUL 2006  132 Ref. Structure
Physicochemical  Ex. No. Properties  10 HN -CI APCI-MS
109 0~' 0 M/Z:406/408  NH2 [M+Hl+  Ut13 110 0 0 HN:
-CI APCI-MS C~y oj(~~ 'N M/Z:466/468  0::'I [M+Hl+
NH2 CH3 CH3 I~CH3 APCI-MS  ill 0 C' M/Z:461/463  O'j~
[M+Hj+ CH3 NH2 0 o HN CI APCI-MS CH3 -~'D/ 112 XC~H~3
N M/Z:463/46S  0 N 0 0 CH3 H C NH2 ( [M+Hl+  Reference
Example 113: (2,4-Dicyanophenoxy)-N-(S-chloro-
pyridin-2-yl)acetamide 0 N 11. C1 N 0 0  -0 0'-)~ N  N
N N  S 



4-Nitrobenzonitrile (3.02 g) and potassium cyanide
(2. 02 g) are dissolved in dimethyl sulfoxide (100 ml)
, and  the solution is stirred at 1000C for an hour.
The reaction  solution is allowed to cool to room
temperature, and 10 thereto are added potassium
carbonate (1.49 g), 2-chloro-N-
(S-chloropyridin-2-yl)acetamide (10.42 g) obtained in
Reference Example 26(l) and sodium iodide (8.76 g),
and the 2 6 JUL 210  133 mixture is stirred at 60'C
for 4.5 hours. The reaction  solution is poured to
water, and the precipitated solids  are collected by
filtration, washed with water and air- dried. The
resulting solids are dissolved in ethyl acetate, 5 and
the solution is dried over sodium sulfate and
evaporated to remove the solvent under reduced
pressure.  The resulting residue is purified by silica
gel column  chromatography (eluent: hexane/ethyl
acetate = 5/1 to 1/1),  and the resulting residue is
then suspended in ethyl 10 acetate-diisopropyl ether.
The precipitates are collected  by filtration and
dried to give the title compound (2.81 g).  APCI-MS
M/Z:313/315[M+H]+ Reference Example 114:
3-Amino-5-cyano-N-(S-chloropyridin-
2-yl)benzofuran-2-carboxamide 'nil C1 0 C1  N-/>  N
N"~-"'~/ 1 15 NH,
(2,4-Dicyanophenoxy)-N-(5-chloropyridin-2-yl)acetamide
(1.02 g) obtained in Reference Example 113 is treated
in a  similar manner to Reference Example 79 to give
the title  compound (0.96 g). APCI-MS
M/Z:313/315[M+H]+ 20 Reference Example 115:
(3-Chloro-2-cyanophenoxy)-N-(5-
chloropyridin-2-yl)acetamide  



0 'CI C1 0 CI H 3 CY0 HOIA C1 17~ I'll M 'J:I:~N~  0
;~'~N' N'~ 0 N  I-Z~ C1 0 HO C1  0  Y, 0 N  '-N C1 C1
(1) 2-Chloro-N- (S-chloropyridin-2-yl) acetamide (30.
68 2 6 JUL 2006  134 g) obtained in Reference Example
26(l) is dissolved in N,N- dimethylformamide (500 ml),
thereto is added sodium acetate  (24.55 g) , and the
mixture is stirred at 60'C for 5 hours.  The reaction
solution is diluted with ethyl acetate, washed 5
successively with water and saturated brine. The
solution  is dried over magnesium sulfate, treated
with activated  charcoal, and the filtrate is
concentrated under reduced  pressure. The resulting
residue is suspended in n-hexane  and crystals are
collected by filtration, washed with n 10 hexane, and
dried to give N-(5-chloropyridin-2-yl)-2-
acetoxyacetamide (30.58 g). APCI-MS M/Z:229/231[M+Hl+
(2) 2-Acetoxy-N-(5-chloropyridin-2-yl)acetamide (30.36
g) obtained in (1) above is suspended in methanol
(1200 ml),  and thereto is added potassium carbonate
(22.0 g) under is ice-cooling. The reaction solution
is warmed to room  temperature, stirred for 0.5 hours,
and concentrated under  reduced pressure. Ethyl
acetate (1500 ml) and ice-water  (1000 ml) are poured
to the resulting residue, and the  mixture is
extracted with ethyl acetate. The organic layer 20 is
washed with saturated brine, dried over sodium
sulfate,  



and evaporated to remove the solvent under reduced
pressure..  The resulting residue is suspended in a
small amount of  ethyl acetate, and thereto is added
diisopropyl ether. The  precipitated crystals are
collected by filtration, washed 2S with diisopropyl
ether and dried to give 2-hydroxy-N-(5-
chloropyridin-2-yl)acetamide (22.85 g). APCI-MS
M/Z:187/189[M+Hl+ (3) 2-Chloro-6-nitrobenzonitrile
(187 mg) and 2-
hydroxy-N-(S-chloropyridin-2-yl)acetamide (183 mg)
obtained  30 in (2) above are dissolved in
N,N-dimethylformamide (2 ml). 2 6 JUL 2006  135 To the
solution is added 60 % oleaginous sodium hydride (80
mg) under ice-cooling. Under the same cooling
conditions,  the mixture is stirred for 6 hours, and
thereto is poured a  saturated aqueous ammonium
chloride solution followed by 5 extraction with ethyl
acetate. The organic layer is washed  with water and
saturated brine, dried over sodium sulfate  and
evaporated to remove the solvent under reduced
pressure.  The resulting residue is suspended in
n-hexane-diisopropyl  ether, filtered, and dried to
give the title compound (286  10 mg). APCI-MS
M/Z:322/324[M+H]+ Reference Example 116:
3-Amino-4-chloro-N-(5-chloro- pyridin-2-yl)
benzofuran-2-carboxamide 0 cl HH  N N-~_CI  N ?H2 CI N
(3-Chloro-2-cyanophenoxy)-N-(5-chloropyridin-2 15
yl)acetamide (274 mg) obtained in Reference Example
115 is  dissolved in N,N-dimethylacetamide (10 ml),
thereto is  added cesium carbonate (333 mg) and the
mixture is stirred  at 100C for 8 hours. The reaction
solution is allowed to  cool, and thereto is added
ice-water. The precipitates are 



20 collected by filtration and washed with water. The
resulting precipitates are dissolved in hot ethyl
acetate,  washed with saturated brine, and dried over
sodium sulfate.  To the organic layer are added
activated charcoal and NH- silica gel (5 g), and the
mixture is filtered to remove the 25 insoluble
materials. The filtrate is concentrated under  reduced
pressure. The resulting residue is suspended in  ethyl
acetate-diethyl ether and filtered to give the title
compound (112 mg). APCI-MS M/Z:322/324[M+H]+ 2 6 JUL
2W6  136 Reference Example 117:
3-Amino-4-methoxy-N-(S-chloro-
pyridin-2-yl)benzofuran-2-carboxamide  CI 0 0  11. HO
N N CI  ;:jq0" I - &-/ "0 N  Y" NH,  H,C 110 H'C 1~ 0
2-Methoxy-6-nitrobenzonitrile (589 mg) and 2-hydroxy-
5 N-(S-chloropyridin-2-yl)acetamide (560 mg) obtained
in  Reference Example 115(2) are dissolved in N,N-
dime thylacetamide (10 ml), and thereto is added
potassium  carbonate (810 mg) After stirring at 600C
overnight,  potassium carbonate (810 mg) is further
added to the 10 reaction solution and the mixture is
stirred at 100'C for 4  hours. The reaction solution
is allowed to cool, and  thereto is poured ice-water
followed by extraction with  ethyl acetate. The
organic layer is washed with water and  saturated
brine, dried over sodium sulfate, and treated 15 with
activated charcoal. The insoluble materials are  



removed by filtration and washed with
chloroform-methanol.  The filtrate and washings are
combined and concentrated  under reduced pressure. The
resulting residue is suspended  in diisopropyl ether
and filtered to give the title  20 compound (104 mg).
APCI-MS M/Z:317/319[M+Hl' Reference Example 118:
Methyl 2-formyl-3-hydroxybenzoate  and methyl
4-formyl-3-hydroxybenzoate CHO  OH OH OH  CHO COOMe
COOMS COOMB Methyl 3-hydroxybenzoate (75.5 g) is
dissolved in  25 trifluoroacetic acid (2 L), thereto
is added hexamethylene 2 6 JUL 20  137 tetramine
(141.4 g) at room temperature, and the mixture is
heated under reflux for 3 hours. The reaction solution
is  concentrated under reduced pressure and water is
added to  the resulting residue. The mixture is
adjusted to pH 8 5 with potassium carbonate and sodium
hydrogen carbonate,  diluted with water and extracted
with ethyl acetate. The  organic layer is washed with
saturated brine, dried over  sodium sulfate, and
evaporated to remove the solvent under  reduced
pressure. The resulting residue is purified by 10
silica gel column chromatography (eluent: hexane/ethyl
acetate = 8/1, 5/1, and then 2/1) to give methyl
2-formyl- 3-hydroxybenzoate (54.6 g) (ESI-MS m/z:
179[M-H]-) and  methyl 4-formyl-3-hydroxybenzoate (4.4
g) (ESI-MS m/z:  179[M-H]-). is Reference Example 119:
Methyl 4-cyano-3-hydroxybenzoate  CHO CN OH OH  COOMe
COOMe Methyl 4-formyl-3-hydroxybenzoate (1.96 g)
obtained in  



Reference Example 118 is dissolved in formic acid (50
ml),  thereto are added hydroxyl ammonium chloride
(0.8S g) and 20 sodium formate (0.85 g) and the
mixture is heated under  reflux for 14 hours. The
reaction solution is concentrated  under reduced
pressure, diluted with water and extracted  with ethyl
acetate. The organic layer is washed with  saturated
brine, dried over sodium sulfate and evaporated 25 to
remove the solvent under reduced pressure. The
resulting residue is suspended in
chloroform/diisopropyl  ether, and the precipitates
are collected by filtration to 2 6 AIL 2W6  138 give
the title compound (0.66 g). Furthermore, the
filtrate is concentrated under reduced pressure and
the  resulting residue is purified by silica gel
column  chromatography (eluent: hexane/ethyl acetate =
3/2) to give  s the title compound (1.08 g). ESI-MS
M/Z:176[M-H] Reference Example 120:
2-(2-Cyano-S-methoxycarbonyl-
phenoxy)-N-(S-chloropyridin-2-yl)acetamide  0 OH Cr'y
M N a 0 -- C1 Meo 0 1) ICI 0 n'J  I MeO N  ~I-aCN
-I-aCN  10 Methyl 4-cyano-3-hydroxybenzoate (6SS mg)
obtained in  Reference Example 119 is dissolved in
acetone (20 ml), and  thereto are added
2-chloro-N-(S-chloropyridin-2- yl)acetamide (897 mg)
obtained in Reference Example 26(l),  potassium
carbonate (773 mg) and sodium iodide (6S7 mg), is
followed by heating under reflux for 40 minutes. The
reaction solution is concentrated under reduced
pressure,  thereto is added water and the mixture is
extracted with  ethyl acetate-tetrahydrofuran. The
organic layer is washed  with saturated brine, dried
over sodium sulfate, and 



20 evaporated to remove the solvent under reduced
pressure.  The resulting residue is suspended in
chloroform- diisopropyl ether and the precipitates are
collected by  filtration to give the title compound
(1.16 g). APCI-MS M/Z:346/348[M+H]-' 2S Reference
Example 121: 3-Amino-6-methoxycarbonyl-N-(5-
chloropyridin-2-yl)benzofuran-2-carboxamide 2 6 JUL 2N
139 CI 0  ),~PN'4, -CI  MeO' MOO H 0  0 N N- N  CN NH2
2-(2-Cyano-S-methoxycarbonylphenoxy)-N-(S-
chloropyridin-2-yl)acetamide (1.03 g) obtained in
Reference  Example 120 is dissolved in
N,N-dimethylacetamide (10 ml), 5 thereto is added
sodium carbonate (97 mg) and the mixture  is stirred
at 1000C for 4 hours. The reaction solution is  poured
to water (50 ml). The precipitates are collected by
filtration, washed with water and ethanol and dried to
give  the title compound (839 mg). APCI-MS
M/Z:346/348[M+H]+ 10 Reference Example 122: Methyl
2-cyano-3-hydroxybenzoate  OH OH  N-wOH Y-1 CHO CN
COOMe COOMO COOMe (1) Methyl
2-formyl-3-hydroxybenzoate (9.23 g)  obtained in
Reference Example 118 is suspended in methanol  (1SO
ml), and thereto are added an aqueous solution (15 ml)
15 of hydroxylammonium chloride (3.56 g) and an
aqueous  solution (15 ml) of sodium acetate (4.36 g)
under ice- cooling. The mixture is warmed to room
temperature,  



stirred for 2 hours, and evaporated to remove
methanol.  The resulting residue is diluted with water
and extracted 20 with chloroform. The organic layer is
dried over sodium  sulfate and evaporated to remove
the solvent under reduced  pressure to give methyl
2-hydroxyiminomethyl-3- hydroxybenzoate (9.89 g).
APCI-MS M/Z:196[M+Hl+ (2) Methyl
2-hydroxyiminomethyl-3-hydroxybenzoate  25 (10.57 g)
obtained in (1) above is suspended in chloroform  (100
ml), and thereto is added triethylamine (19.35 g) 2 6
JUL 2M6  140 under ice-cooling. At the same
temperature,  trifluoroacetic anhydride (25.40 g) is
added dropwise to  the resulting solution over 30
minutes. The reaction  solution is stirred at room
temperature for 3 days, and 5 thereto is added an
aqueous saturated sodium hydrogen  carbonate solution
followed by extraction with chloroform.  The organic
layer is dried over magnesium sulfate and  evaporated
to remove the solvent under reduced pressure.  The
resulting residue is dissolved in methanol (150 ml),
10 thereto is added potassium carbonate (1S.6 g), and
the  mixture is stirred at room temperature for 50
minutes. The  reaction solution is diluted with water,
acidified with  conc. hydrochloric acid, and then
extracted with chloroform.  The organic layer is dried
over magnesium sulfate and then 15 evaporated to
remove the solvent, and the resulting residue  is
suspended in ethyl acetate-diisopropyl ether. The
precipitates are collected by filtration to give the
title  compound (8.71 g). ESI-MS M/Z:176[M-Hl 20
Reference Example 123: 2-(2-Cyano-3-methoxycarbonyl-
phenoxy)-N-(5-chloropyridin-2-yl)acetamide  H CI__-yN
T, N 0 C1  



OH C 1 0 n'I  `~_N' N H  Y-CN ~~CN COOMO COOMS Methyl
2-cyano-3-hydroxybenzoate (1.70 g) obtained in
Reference Example 122 is treated in a similar manner
to  25 Reference Example 120 to give the title
compound (2.69 g).  APCI-MS M/Z:346/348[M+Hl+
Reference Example 124: 3-Amino-4-methoxycarbonyl-N-(S
2 6 A L 2006  141
chloropyridin-2-yl)benzofuran-2-carboxamide  0 C1 0 N
N 0 C1  H N  CN 0  H3 C "I q,- H3C'_ NH,  0 0 0 0
2-(2-Cyano-3-methoxycarbonylphenoxy)-N-(S
chloropyridin-2-yl)acetamide (1.S1 g) obtained in
Reference  s Example 123 is treated in a similar
manner to Reference  Example 121 to give the title
compound (335 mg). APCI-MS M/Z:346/348[M+H]' Reference
Example 125: 3-Amino-5-carboxy-N-(S-chloro-
pyridin-2-yl)benzofuran-2-carboxamide  C1  0 C1 0 N N
H,C 10 HO 10 0 NH, 0 NH,
3-Amino-5-methoxycarbonyl-N-(S-chloropyridin-2-
yl)benzofuran-2-carboxamide (2.01 g) obtained in
Reference  



Example 78 is suspended in tetrahydrofuran (20
ml)-methanol,  thereto is added 4 N aqueous sodium
hydroxide solution (5 is ml) under ice-cooling, and
the reaction solution is stirred  at room temperature
for 13 hours. The reaction solution is  concentrated
under reduced pressure. The resulting residue  is
diluted with water, and the mixture is adjusted to
around pH 3. by pouring 10% hydrochloric acid under
ice 20 cooling. The precipitates are collected by
filtration,  washed successively with water and
ethanol, and dried to  give the title compound (1.87
g). ESI-MS M/Z:330[M-Hl- Reference Examples 126-127
The ester obtained in Reference Example 121 or 124 is
25 treated in a similar manner to Reference Example
125 to  give the following compounds. 2 6 JUL 2006
142 Ref. Structure Physicochemical  Ex. No. Properties
0 0 N_ C1 HO ESI-MS  126 N M/Z:330/332[M-Hl- X 0 I  NH
2 0 N C1 127 ND/ ESI-MS  ' 4\  NH2 0 M/Z:330/332[M-H)
HO 0 Reference Example 128:
3-Amino-5-dimethylaminocarbonyl-N-
(S-chloropyridin-2-yl)benzofuran-2-carboxamide -CI CH
0 C I  0 



KNI N  H 0 _ a H3C 0  5 0 NH, 0 NH,
3-Amino-S-carboxy-N-(S-chloropyridin-2-yl)-benzofuran-
2-carboxamide (1.51 g) obtained in Reference Example
125 is  suspended in pyridine (15 ml), thereto are
added  successively dimethylamine hydrochloride (0.77
g), l 10 hydroxy-benzotriazole (1.37 g) and
1-ethyl-3-(3- dimethylaminopropyl)carbodiimide
hydrochloride (1.79 g)  under ice-cooling, and the
mixture is stirred at room  temperature for 14 hours.
The reaction solution is diluted  with water (100 ml)
and thereto is added a saturated is aqueous sodium
hydrogen carbonate solution to adjust to pH  8-9. The
precipitates are collected by filtration, washed 2 6
JUL 2M6  143 successively with water and ethanol, and
dried to give the  title compound (1.50 g). APCI-MS
M/Z:3S9/361[M+H]+  Reference Examples 129-130 The
carboxylic acid obtained in Reference Example 126  5
or 127 is treated in a similar manner to Reference
Example  128 to give the following compounds. Ref.
Structure Physicochemical  Ex. No. Properties  0 H3
C'I~ 0 N C1 N I -/ APCI-MS 129 1 14: N~/
M/Z:3S9/361[M+H]-'  UH3 (0 NH2  0 N C1  ND/ 0 APCI-MS



130 H C, Y~ONH 2 M/Z:3S9/361[M+H]+  3 , . N 0  1 Ur13
Reference Example 131: t-Butyl [2-cyano-4-(methoxy- 10
carbo.nylmethyl)phenoxylacetate 0 CH3  O"A CH  H3C""'
0 0 CH3  01- N Methyl (3-cyano-4-hydroxyphenyl)acetate
(9.56 g)  obtained in Reference Example 12 and t-butyl
bromoacetate  (11.7 g) are treated in a similar manner
to Reference 2 6 JUL 20  144 Example 30 to give the
title compound (1S.18 g).  APCI-MS M/Z:323[M+NH4]+
Reference Example 132:
[2-Cyano-4-(methoxycarbonylmethyl)- phenoxylacetic
acid 0  0 OH  H3CI~ Oil- N t-Butyl
[2-cyano-4-(methoxycarbonylmethyl)phenoxyl- acetate
(15.1S g) obtained in Reference Example 131 is
treated in a similar manner to Reference Example 43 to
give  the title compound (11.78 g). ESI-MS
M/Z:248[M-H] 10 Reference Example 133:
2-[2-Cyano-4-(methoxycarbonyl-
methyl)phenoxyl-N-(5-methylpyridin-2-yl)acetamide
'CH3 HN NJ  0 0 -,-A-0 H301-1
[2-Cyano-4-(methoxycarbonylmethyl)phenoxylacetic acid



(5.00 g) obtained in Reference Example 132 and
2-amino-5- 15 methylpyridine (2.60 g) are treated in a
similar manner to Reference Example 57 to give the
title compound (5.17 g).  APCI-MS M/Z:340[M+Hl+
Reference Example 134:
3-Amino-S-methoxycarbonylmethyl-N-
(S-methylpyridin-2-yl)benzofuran-2-carboxamide  CH3 0
MN-r - ,,,D/  C,___ N H3  20 NH2
2-[2-Cyano-4-(methoxycarbonylmethyl)phenoxyl-N-(5
methylpyridin-2-yl)acetamide (4.10 g) obtained in
Reference  Example 133 is suspended in t-butanol (80
ml) To the JUL  145 mixture is added potassium
t-butoxide (136 mg) and the  reaction solution is
heated under reflux for one hour. To  the reaction
solution is poured ice-water, and the  precipitates
are collected by filtration, washed with water,  5 and
dried to give the title compound (3.77 g). APCI-MS
M/Z:340[M+H]-'  INDUSTRIAL APPLICABILITY The present
compound [1] or a pharmaceutically  10 acceptable salt
thereof is less toxic and safe, and has an  excellent
inhibitory effect on FXa, and therefore is useful  as
a medicament for prevention and treatment of diseases
caused by thrombi and emboli. 2 6 JUL 20  146 CLAIMS
1 A carbamoyl-type benzofuran derivative of the
formula [11: 



Ri  Z 3  C_ PR a B 1 4 Z~~ _011( R  W~A-Y-CO-N'~  5 H
1-1 R5 wherein Ring Z is a group of the formula:
~ICDXI~ , I I 011~x_ Z/1 N N o r A is a single bond or
a group of the formula: -NH-; Y is a lower alkylene
group, a cycloalkanediyl group, a  10 phenyl group or
a saturated heterocyclic group; R4 and R5 are the same
or different and each is a hydrogen  atom, an
optionally substituted lower alkyl group or an  p4
optionally substituted saturated heterocyclic group,
or ,  and R5 combine together at the ends to form an
optionally  is substituted nitrogen-containing
saturated heterocyclic  group along with the adjacent
nitrogen atom; R1 is a hydrogen atom, a halogen atom,
a lower alkyl group,  a lower alkoxy group, a cyano
group, or an amino group  optionally substituted by 1
to 2 lower alkyl groups; 20 Ring B of the formula: is
an optionally substituted benzene ring; and  R3 is a
hydrogen atom or a lower alkyl group, 2 6 JUL MB  147
or a pharmaceutically acceptable salt thereof. 2. The
compound according to claim 1, wherein Ring Z  is a
group of the formula: or N 



5 3. The compound according to claim 2, wherein the
"optionally substituted lower alkyl group" for R 4 or
R5 is  an unsubstituted lower alkyl group, a lower
alkyl group  substituted by an amino group optionally
substituted by 1  to 2 lower alkyl groups, a lower
alkyl group substituted by 10 a hydroxyl group, a
lower alkyl group substituted by a  lower alkoxy group
or a lower alkyl group substituted by a  pyridyl
group; the ""optionally substituted saturated
heterocyclic group"  for R 4 or R5 is
tetrahydropyranyl; is the "optionally substituted
nitrogen-containing saturated  heterocyclic group"
formed from R 4 , R5 and the adj acent  nitrogen atom,
when R4 and R5 combine together at the ends,  is a
pyrrolidinyl group, a morpholinyl group, a
pyrrolidinyl group substituted by a hydroxy-lower
alkyl 20 group, a pyrrolidinyl. group substituted by a
hydroxyl group,  a thiomorpholinyl group, a piperidyl
group, a piperidyl  group substituted by a hydroxyl
group, a piperazinyl group  substituted by a
hydroxy-lower alkyl group, a piperidyl  group
substituted by a hydroxy-lower alkyl group, a 25
piperazinyl group substituted by a lower alkyl group,
a  pyrrolidinyl group substituted by a lower
alkoxycarbonylamino group, a piperidyl group
substituted by  an amino group optionally substituted
by 1 to 2 lower alkyl  groups, an oxopyrrolidinyl
group, an oxomorpholinyl group, 2 6 JUL 20M  148 an
oxothiomorpholinyl group, an oxopiperidyl group, an
oxopiperazinyl group, or a piperidyl group substituted
by a  lower alkoxycarbonyl group; and the "saturated
heterocyclic group" for Y is a piperidyl  5 group. 4.
The compound according to claim 3, wherein Ring B  is
a benzene ring optionally substituted by one or two  



groups selected independently from a halogen atom, an
optionally substituted lower alkyl group, a hydroxy
group, 10 an optionally substituted lower alkoxy
group, an oxy group  substituted by an optionally
substituted saturated  heterocyclic group, a
substituted carbonyl group, an  optionally substituted
amino group, a nitro group, a cyano  group, a
4,5-dihydroxazolyl group and a group of the  15
formula: -C:==N-OH  I NH2  S. The compound according
to claim 4, wherein the  "optionally substituted lower
alkyl group" as a substituent  for Ring B is a lower
alkyl group optionally substituted by 20 a group
selected from the followings:  (1) a lower
alkoxycarbonyl group, (2) a carboxyl group, (3) a
carbamoyl group optionally substituted by 1 to 2
groups selected from (a) a lower alkyl group, (b) a
lower  2S alkoxy-lower alkyl group, (c) a
hydroxy-lower alkyl group, (d) an aminoalkyl group
optionally substituted by 1 to 2  lower alkyl groups,
and (e) a lower alkoxy group, (4) a carbonyl group
substituted by a morpholinyl group, (5) a
piperidylcarbonyl group substituted by a hydroxy 2 8
JUL 20  149 lower alkyl group, (6) a
pyrrolidinylcarbonyl group substituted by a hydroxy-
lower alkyl group, (7) a carbonyl group substituted by
a hydroxyl group- s substituted piperidyl group, (8) a
hydroxyl group, and (9) a pyrrolidinylcarbonyl group;
the "optionally substituted lower alkoxy group" as a  



substituent for Ring B is a lower alkoxy group
optionally  10 substituted by a group selected from
the followings: (1) a carboxyl group, (2) a lower
alkoxycarbonyl group,  (3) a lower alkoxy group, (4) a
hydroxyl group, is (5) an aminooxy group optionally
substituted by 1 to 2  lower alkoxycarbonyl groups,
(6) a lower alkoxy group substituted by a lower alkoxy
group, (7) a carbonyl group substituted by a group
selected from  20 morpholinyl group, a piperidyl group
or a pyrrolidinyl  groupf (8) a carbonyl group
substituted by a hydroxypiperidyl  group, (9) a
piperidylcarbonyl group substituted by a hydroxy- 2S
lower alkyl group, (10) a pyrrolidinylcarbonyl group
substituted by a hydroxy- lower alkyl group, (11) a
carbonyl group substituted by a lower alkyl-
piperazinyl group, 30 (12) an amino group optionally
substituted by 1 to 2 groups . 2 6 JUL 29M  ISO
selected from (a) a lower alkyl group, (b) a lower
alkoxycarbonyl group, and (c) a lower alkanoyl group,
(13) a carbamoyl group optionally substituted by 1 to
2  groups selected from (a) a lower alkyl group, (b) a
lower  5 alkoxy-lower alkyl group, (c) a hydroxy-lower
alkyl group, and (d) a lower alkyl group substituted
by an amino group  optionally substituted by 1 to 2
lower alkyl groups; and  (14) a group of the formula:
-0-NH-C(=NH)NH2; the "oxy group substituted by an
optionally substituted  10 saturated heterocyclic
group" as a substituent for Ring B  



is an oxy group substituted by a saturated
heterocyclic  group optionally substituted by an
aromatic hydrocarbon  group; the "substituted carbonyl
group" as a substituent for Ring  15 B is a carbonyl
group substituted by a group selected from  the
followings: (1) a lower alkoxy group,  (2) a hydroxyl
group, (3) an amino group optionally substituted by 1
to 2 groups  20 selected from (a) a lower alkyl group,
(b) a lower alkoxy  group, (c) a lower alkoxy-lower
alkyl group, (d) a hydroxy- lower alkyl group, (e) a
lower alkyl group substituted by  an amino group
optionally substituted by 1 to 2 lower alkyl  groups,
(f) a lower alkyl group substituted by an aromatic 25
hydrocarbon group, and (g) a lower alkyl group
substituted  by a pyridyl group, (4) a morpholinyl
group, a pyrrolidinyl group, a piperidyl  group or a
thiomorpholinyl group, (5) a hydroxypiperidyl group,
30 (6) a piperidyl group substituted by a
hydroxy-lower alkyl 12 6 JUL 2006  isi group,  (7) a
pyrrolidinyl group substituted by a hydroxy-lower
alkyl group, and (8) a lower alkyl-piperazinyl group;
5 the "optionally substituted amino group" as a
substituent  for Ring B is an amino group optionally
substituted by 1 to  2 groups selected from the
followings: (1) a lower alkyl group, (2) a lower
alkoxy-lower alkyl group,  10 (3) a hydroxy-lower
alkyl group, (4) a lower alkanoyl group, (S) a lower
alkoxy-lower alkanoyl group,  



(6) a hydroxy-lower alkanoyl group, (7) a lower
alkanovl group substituted by a lower  15 alkanoyloxy
group, (8) a lower alkancyl group substituted by an
amino group  optionally substituted by 1 to 2 groups
selected from (a) a  lower alkyl group and (b) a lower
alkanoyl group, (9) a lower alkoxycarbonyl group, 20
(10) a lower alkoxycarbonyl group substituted by an
aromatic hydrocarbon group, (11) a carbamoyl group
substituted by 1 to 2 lower alkyl  groups, (12) a
lower alkylsulfonyl group, and 2S (13) a lower
alkylsulfonyl group substituted by a  morpholinyl
group. 6. The compound according to claim S, wherein
Ring B  is an unsubstituted benzene ring. 7. The
compound according to claim S, wherein Ring Z  30 is a
group of the formula: 2 J U L 2006  152 Ri R 1  or N
the formula: rB YJ 0  is 0 0  R 2): or 92 R  R1 is a
halogen atom or a lower alkyl group;  R 2 is a group
selected from the followings: A) a hydrogen atom, a
cyano group, an amino group  optionally substituted by
1 to 2 lower alkyl groups, a  10 hydroxy group; B) a
lower alkyl group optionally substituted by a group  



selected from the followings: (1) a lower
alkoxycarbonyl group,  (2) a carboxyl group, is (3) a
carbamoyl group optionally substituted by 1 to 2
groups selected from (a) a lower alkyl group, (b) a
lower  alkoxy-lower alkyl group/ (c) a lower alkyl
group  substituted by a hydroxyl group, (d) a lower
alkyl. group  substituted by an amino group optionally
substituted by 1  20 to 2 lower alkyl groups, and (e)
a lower alkoxy group, (4) a carbonyl group substituted
by a morpholinyl group, (5) a piper idyl carbonyl
group substituted by a hydroxy- lower alkyl group, (6)
a pyrrolidinylcarbonyl group substituted by a hydroxy-
25 lower alkyl group, (7) a carbonyl group substituted
by a hydroxyl group 2 6 JUL 2006  153 substituted
piperidyl group,  (8) a hydroxyl group; and (9) a
Pyrrolidinylcarbonyl group; C) a lower alkoxy group
optionally substituted by a group  5 selected from the
followings: (1) a carboxyl group, (2) a lower
alkoxycarbonyl group,  (3) a lower alkoxy group, (4) a
hydroxyl group, 10 (5) an aminooxy group optionally
substituted by I to 2  lower alkoxycarbonyl groups,
(6) a lower alkoxy group substituted by a lower alkoxy
group, (7) a carbonyl group substituted by a group
selected from a  15 morpholinyl group, a piperidyl
group or a pyrrolidinyl  groupf (8) a carbonyl group
substituted by a hydroxypiperidyl  



group, (9) a piperidylcarbonyl group substituted by a
hydroxy- 20 lower alkyl group, (10) a
pyrrolidinylcarbonyl group substituted by a hydroxy-
lower alkyl group, (11) a carbonyl group substituted
by a lower alkyl- piperazinyl group, 25 (12) an amino
group optionally substituted by 1 to 2 groups
selected from (a) a lower alkyl group, (b) a lower
alkoxycarbonyl. group, and(c) a lower alkanoyl group,
(13) a carbamoyl group optionally substituted by 1 to
2  groups selected from (a) a lower alkyl group, (b) a
lower  30 alkoxy-lower alkyl group, (c) a lower alkyl
group 2 8 JUL 2W6  154 substituted by a hydroxyl
group, and (d) a lower alkyl  group substituted by an
amino group optionally substituted  by 1 to 2 lower
alkyl groups, and (14) a group of the formula:
-0-NH-C(=NH)NH2; or 5 D) a carbonyl group substituted
by a group selected from  the followings: (1) a lower
alkoxy group,  (2) a hydroxyl group, (3) an amino
group optionally substituted by 1 to 2 groups  10
selected from (a) a lower alkyl group, (b) a lower
alkoxy  group, (c) a lower alkoxy-lower alkyl group,
(d) a hydroxy- lower alkyl group, (e) a lower alkyl
group substituted by  an amino group optionally
substituted by 1 to 2 lower alkyl  groups, (f) a lower
alkyl group substituted by an aromatic 15 hydrocarbon
group, and (g) a lower alkyl group substituted  by a
pyridyl group, (4) a morpholinyl group, a pyrrolidinyl
group, a piperidyl  group or a thiomorpholinyl group,
(5) a hydroxypiperidyl group, 



20 (6) a piperidyl group substituted by a
hydroxy-lower alkyl  group, (7) a pyrrolidinyl group
substituted by a hydroxy-lower  alkyl group, and (8) a
lower alkyl-piperazinyl group;  25 A is a single bond;
and R 3 is a hydrogen atom. 8. The compound according
to claim 7, wherein R' is  a group selected from the
followings: (1) a hydrogen atom,  30 (2) a cyano
group, 2 6 JUL 2006  iss (3) an amino group optionally
substituted by 1 to 2 lower  alkyl groups, (4) a
hydroxyl group, (5) a lower alkoxy group, 5 (6) a
lower alkoxy group substituted by a lower alkoxy
group, (7) a lower alkoxy group substituted by a
hydroxyl group,  (8) a lower alkoxy group substituted
by an amino group  optionally substituted by 1 to 2
lower alkyl groups, 10 (9) a lower alkoxycarbonyl
group,  (10) a carboxyl group, (11) a carbonyl group
substituted by an amino group  optionally substituted
by 1 to 2 groups selected from (a)  lower alkyl group,
(b) a hydroxy-lower alkyl group, (c) a is lower
alkoxy-lower alkyl group, and (d) a lower alkyl group
substituted by an amino group optionally substituted
by 1  to 2 lower alkyl groups, (12) a
morpholinylcarbonyl group, a pyrrolidinylcarbonyl
group, a piperidylcarbonyl group or a thiomorpholinyl-
20 carbonyl group, (13) a piper idyl carbonyl group
substituted by a hydroxy- 



lower alkyl group, or a pyrrolidinylcarbonyl group
substituted by a hydroxy-lower alkyl group, (14) a
lower alkyl group, 25 (15) a lower alkyl group
substituted by a lower  alkoxycarbonyl group, (16) a
carboxy-lower alkyl group, (17) a lower alkyl group
substituted by a carbamoyl group  optionally
substituted by 1 to 2 groups selected from (a) a  30
lower alkyl group, (b) a hydroxy-lower alkyl group,
(c) a 2 6 JUL M  156 lower alkoxy-lower alkyl group,
and (d) a lower alkyl group  substituted by an amino
group optionally substituted by 1  to 2 lower alkyl
groups, (18) a lower alkyl group substituted by a  5
morpholinylcarbonyl group, (19) a lower alkyl group
substituted by a piperidylcarbonyl  group substituted
by a hydroxy-lower alkyl group, or a  lower alkyl
group substituted by a pyrrolidinylcarbonyl  group
substituted by a hydroxy-lower alkyl group, 10 (20) a
hydroxy-lower alkyl group, and (21) a lower alkyl
group substituted by a pyrrolidinyl- carbonyl group.
9. The compound according to claim 7, wherein R 2 is
a group selected from the followings: is (1) a
hydrogen atom, (2) a carbonyl group substituted by an
amino group  optionally substituted by 1 to 2 groups
selected from (a) a  lower alkyl group and (b) a lower
alkoxy-lower alkyl group,  (3) a lower alkoxycarbonyl
group, 20 (4) a morpholinylcarbonyl group, a
pyrrolidiny1carbonyl  group, a piperidylcarbonyl group
or a thiomorpholinyl- carbonyl group, (5) a lower
alkyl group substituted by a carbamoyl group  



substituted by 1 to 2 lower alkyl groups, 25 (6) a
carboxy-lower alkyl group, (7) a lower alkyl group
substituted by a  morpholinylcarbonyl group, (8) a
hydroxy-lower alkyl group, (9) a lower alkyl group
substituted by a  30 pyrrolidinylcarbonyl group, and 2
6 A L 2W6  157 (10) a lower alkyl group substituted by
a carbamoyl group  optionally substituted by 1 to 2
groups selected from (a) a  lower alkyl group
substituted by an amino group optionally  substituted
by 1 to 2 lower alkyl groups and (b) lower  5 alkyl
group. 10. The compound according to claim 7, wherein
R 2 is  a group selected from the followings: (1) a
hydrogen atom, (2) a hydroxy-lower alkyl group,  10
(3) a carboxy-lower alkyl group, (4) a lower alkoxy
group substituted by a lower alkoxy  group; (5) a
carbonyl group substituted by a group selected from
(a) an amino group optionally substituted by 1 to 2
lower  is alkyl groups, and (b) a morpholinyl group;
(6) a carbamoyl group substituted by 1 to 2 groups
selected  from (a) a lower alkoxy-lower alkyl group
and (b) a lower  alkyl group; (7) a lower alkyl group
substituted by a carbamoyl group  20 substituted by 1
to 2 groups selected from (a) a lower  alkoxy-lower
alkyl group and (b) a lower alkyl group; (8) a
carbamoyl group substituted by 1 to 2 groups selected
from (a) a lower alkyl group substituted by an amino
group  optionally substituted by I to 2 alkyl groups
and (b) a  25 lower alkyl group, 



(9) a lower alkyl group substituted by a carbamoyl
group  substituted by 1 to 2 groups selected from (a)
an amino- lower alkyl group optionally substituted 1
to 2 alkyl  groups and (b) a lower alkyl group, 30
(10) a lower alkyl group substituted by a pyrrolidinyl
2 6  158 carbonyl group; and (11) a carbamoyl-lower
alkyl group optionally substituted  by 1 to 2 groups
selected from (a) a lower alkyl group  substituted by
an amino group optionally substituted by 1  5 to 2
lower alkyl groups and (b) a lower alkyl group. 11. A
compound of the formula:  Ri 0 11 3 C-4R  0
NJ'-A-Y-COOR6  H wherein X is a group of the formula:
-N= or -CH=;  A is a single bond or a group of the
formula: -NH-; 10 Y is a lower alkylene group, a
cycloalkanediyl group, a  phenyl group or a saturated
heterocyclic group; R6 is a protecting group for
carboxyl group; R1 is a hydrogen atom, a halogen atom,
a lower alkyl group,  a lower alkoxy group, a cyano
group, or an amino group 15 optionally substituted by
1 to 2 lower alkyl groups;  Ring B of the formula:
0--"  is an optionally substituted benzene ring; and
R 3 is a hydrogen atom or a lower alkyl group. 20 12.
A compound of the formula: 2 6 jUt 2M6  



159 R1  0 H- 3  C- rR  0 H 'kA-Y-COOH wherein X is a
group of the formula: -N= or -CH=;  A is a single bond
or a group of the formula: -NH-; Y is a lower alkylene
group, a cycloalkanediyl group, a  5 phenyl group or a
saturated heterocyclic group; R' is a hydrogen atom, a
halogen atom, a lower alkyl group,  a lower alkoxy
group, a cyano group, or an amino group  optionally
substituted by 1 to 2 lower alkyl groups; Ring B of
the formula:  10 *)L is an optionally substituted
benzene ring; and R 3 is a  hydrogen atom or a lower
alkyl group. 13. The compound according to claim 11 or
12, wherein  the formula: F  X R'  15 is  /XD/ -R1 14.
The compound according to claim 5, wherein Ring Z  is
a group of the formula: 2 6 JUL 20  160 R  N Z~ R1 is
a halogen atom;  R 3 is a hydrogen atom;  



the formula: 0  OT  B S is 0 0  or R 2 is a carbonyl
group substituted by a group selected from  the
followings: 10 (1) a lower alkoxy group,  (2) a
hydroxyl group, (3) an amino group optionally
substituted by 1 to 2 groups  elected from (a) a lower
alkyl group, (b) a lower alkoxy  group, (c) a lower
alkoxy-lower alkyl group, (d) a hydroxy 15 lower alkyl
group, (e) a lower alkyl group substituted by  an
amino group optionally substituted by 1 to 2 lower
alkyl  groups, (f) a lower alkyl. group substituted by
an aromatic  hydrocarbon group, and (g) a lower alkyl
group substituted  by a pyridyl group, 20 (4) a
morpholinyl group, a pyrrolidinyl group, a piperidyl
group or a thiomorpholinyl group, (S) a
hydroxypiperidyl group, (6) a piperidyl group
substituted by a hydroxy-lower alkyl  group, 2S (7) a
pyrrolidinyl group substituted by a hydroxy-lower
alkyl group, and 2 6 JUL 2006  161 (8) a lower
alkyl-piperazinyl group;  A is a single bond; Y is a
cyclohexanediyl group; and R4 and R 5 are
independently a lower alkyl group, or R 4 , R5  5 and
the adjacent nitrogen atom, when R 4 and R*5 combine  



together at the ends, form a pyrrolidinyl group, a
morpholinyl group, a pyrrolidinyl group substituted by
a  hydroxy-lower alkyl group, a pyrrolidinyl group
substituted  by a hydroxyl group, a thiomorpholinyl
group, a piperidyl 10 group, a piperidyl group
substituted by a hydroxyl group, a  piperazinyl group
substituted by a hydroxy-lower alkyl  group, a
piperidyl group substituted by a hydroxy-lower  alkyl
group, a piperazinyl group substituted by a lower
alkyl group, a pyrrolidinyl group substituted by a
lower is alkoxycarbonylamino group, a piperidyl group
substituted by  an amino group optionally substituted
by 1 to 2 lower alkyl  groups, an oxopyrrolidinyl
group, an oxomorpholinyl group,  an oxothiomorpholinyl
group, an oxopiperidyl group, an  oxopiperazinyl
group, or a piperidyl group substituted by a  20 lower
alkoxycarbonyl group. 15. The compound according to
claim 14, wherein R 2 is  a carbonyl group substituted
by a group selected from the  followings: (1) an amino
group optionally substituted by 1 to 2 groups  25
selected from (a) a lower alkyl group, (b) a lower
alkoxy  group, (c) a lower alkoxy-lower alkyl group,
(d) a hydroxy- lower alkyl group, (e) a lower alkyl
group substituted by  an amino group optionally
substituted by 1 to 2 lower alkyl  group, (f) a lower
alkyl group substituted by an aromatic 30 hydrocarbon
group, and (g) a lower alkyl group substituted 2 6 juL
2a  162 by a pyridyl group, and (2) a morpholin-4-yl
group, a pyrrolidin-1-yl group, a  piperidin-1-yl
group a piperazin-1-yl group or a  thiomorpholin-4-yl
group; 5 R 4 and R5 are independently a lower alkyl
group, or R 4 , R 5 and the adjacent nitrogen atom,
when R4 and R 5 combine together at the ends, form a
pyrrolidin-4-yl group.  



16. The compound according to claim 15, wherein the
formula: '- 0  rB 10 is 0  R R 2 is a carbonyl group
substituted by a group selected from  the followings:
is (1) an amino group optionally substituted by 1 to 2
groups  selected from (a) a lower alkyl group and (b)
a lower  alkoxy-lower alkyl group, and (2) a
morpholin-4-yl group. 17. Methyl
2-{((S-chloropyridin-2-yl)aminolcarbonyll- 20
3-[({trans-4-[(dimethylamino)carbonyllcyclohexyll-
carbonyl)aminolbenzofuran-S-carboxylate; Methyl
[2-([(5-chloropyridin-2-yl)aminolcarbonyll-3-
(([trans-4-(pyrrolidin-1-ylcarbonyl)cyclohexyllcarbony
l)- amino)benzofuran-S-yllacetate; 2S N 2 _
(5-Chloropyriclin-2-yl) -N5, N 5
-dimethyl-3-(Iftrans-4-
(morpholin-4-ylcarbonyl)cyclohexyl ]carbonyllamino)-
benzofuran-2,5-dicarboxamide; 2 6 JUL 2M  163
N-(5-Chloropyridin-2-yl)-3-[(S-morpholin-4-yl-S-
oxopentanoyl)aminojbenzofuran-2-carboxamid.e;
2-([(S-Chloropyridin-2-yl)amino]carbonyll-3-[(ftrans
4-[(dimethylamino)carbonyllcyclohexyllcarbonyl)amincl-
5 benzofuran-5-carboxylic acid; N 2_
(5-Chloropyridin-2-yl)-3-[(ftrans-4-
[(dimethylamino)carbonyllcyclohexyllcarbonyl)aminol-N,
5,N,5- dimethylbenzofuran-2,5-dicarboxamide;
trans-N'-[2-([(S-Chloropyridin-2-yl)amino]carbonyll-5-
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(morpholin-4-ylcarbonyl)benzofuran-3-yl]-N,N-dimethyl-
cyclohexane-1,4-dicarboxamide,  or a pharmaceutically
acceptable-salt thereof. 18. A pharmaceutical
composition, which comprises as  an active ingredient
a compound according to any one of  15 claims 1 to 17,
or a pharmaceutically acceptable salt  thereof. 2 6
JUL 20  164 19) A compound as claimed in any one of
claims I to 17 or a composition as claimed  in claim
18 for use in the treatment of thrombosis. 20) Use of
a compound as claimed in any one of claims 1 to 17 or
a composition as  claimed in claim 18 in the
manufacture of a medicament for the treatment of
thrombosis. 








