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AMIDINE COMPOUNDS 

FIELD OF THE INVENTION 

[0001] The present invention relates to a novel amidine 
compound having a blood coagulation factor Xa inhibitory 
activity. The present invention also relates to a pharmaceu 
tical composition, a factor Xa inhibitor and a therapeutic 
agent for the diseases caused by blood coagulation or 
thrombus, Which comprises this compound. 

BACKGROUND OF THE INVENTION 

[0002] One of the etiologies of thrombosis, such as 
unstable angina, deep vein thrombosis and disseminated 
intravascular coagulation (DIC), is promotion of blood 
coagulation. For the prophylaxis and treatment of thrombus, 
heparin and Warfarin have been conventionally used. Hep 
arin acts on antithrombin III (ATIII) to indirectly inhibit the 
coagulation system and, therefore, may shoW a Weak action 
on arterial thrombus. Heparin is associated With generation 
of an antibody against platelet factor (PF4), Which promotes 
coagulation in some patients, and a propensity toWard hem 
orrhage as a side effect. Warfarin requires longer time for the 
expression of the drug effect and is not necessarily an easy 
and safe drug. Under the circumstances, a neW anticoagulant 
is desired to overcome these problems. 

[0003] The factor X is a glycoprotein having a molecular 
Weight of 58,000, and in an intrinsic pathWay, the factor X 
is activated on a phospholipid membrane in the presence of 
a factor IXa/factor VIIIa/Ca2+ complex and becomes factor 
Xa. In the coagulation system called extrinsic pathWay, 
factor X is activated by factor VIIa in the presence of a tissue 
factor and becomes factor Xa. The factor Xa generated in the 
both pathWays activates prothrombin to give thrombin. The 
generated thrombin further activates the upstream of this 
cascade to produce a large amount of thrombin. Conse 
quently, ?brinogen becomes ?brin and coagulation of blood 
occurs. 

[0004] Inasmuch as the blood coagulation system is an 
ampli?cation reaction, inhibition of generation of thrombin 
in the early stage is considered to be more efficient than 
direct inhibition of the activity of the generated thrombin. In 
addition, since factor Xa is the con?uence of intrinsic and 
extrinsic coagulation pathWays, inhibition of factor Xa is 
considered to be extremely effective. Some reports have 
documented that loW molecular Weight heparin shoWed a 
loWer tendency of bleeding than heparin in clinical appli 
cations, and in a test using baboon (Thrombosis and Hae 
mostas, 74, 464 (1995)), it Was found that inhibition of 
factor Xa rather than thrombin shoWed less tendency of 
bleeding. Therefore, a factor Xa inhibitor has a potential of 
shoWing antithrombus effect Without in?uencing the bleed 
ing time observed in the use of conventional anticoagulants. 

[0005] As a factor Xa inhibitor, WO97/08165 discloses a 
compound of the formula 

HN 
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[0006] Wherein R1, R2 and R3 are each hydrogen atom, 
hydroxy, halogen atom, hydroxyalkyl, alkyl, alkenyl, alky 
nyl, alkoxy, aralkyloxy, alkenyloxy, alkynyloxy, carboxy, 
alkoxycarbonyl, alkenyloxycarbonyl, alkynyloxycarbonyl, 
carboxyalkyl, alkoxycarbonylalkyl, alkenyloxycarbonyla 
lkyl or alkynyloxycarbonylalkyl, A is alkylene optionally 
substituted by hydroxy, carboxy, alkoxycarbonyl or halogen 
atom, X is a bond, alkylene or alkyleneoxy, Y is a single 
bond, chalcogen atom or CO, Z is a saturated or unsaturated 
optionally substituted hetero ring or carbon ring, optionally 
substituted amino, hydroxy, carboxy, alkoxycarbonyl or 
alkyl, n is an integer of 1 or 2, and m is an integer of 0 to 
4. In addition, Japanese Patent Unexamined Publication No. 
5-208946 (US. Pat. No. 5,620,991, EP No. 540051) dis 
closes a compound of the formula 

R1 R2 R3 

(‘i Z A X — (CH2)I.—Y 

HZN \ \ I / 
R4 

[0007] Wherein Rlis hydrogen atom or loWer alkoxy, R2 is 
hydrogen atom, loWer alkyl, loWer alkoxy, carboxy, alkoxy 
carbonyl, carboxyalkyl or alkoxycarbonylalkyl, R3 is hydro 
gen atom, carboxy, alkoxycarbonyl, carboxyalkyl, alkoxy 
carbonylalkyl, carboxyalkoxy or alkoxycarbonylalkoxy, R4 
is hydrogen atom, hydroxy, loWer alkyl or loWer alkoxy, n is 
an integer of 0 or 1, A is Cl-C4 alkylene optionally substi 
tuted by 1 or 2 substituents from hydroxyalkyl, carboxyl, 
alkoxycarbonyl, carboxyalkyl and alkoxycarbonylalkyl, X is 
a single bond, oxygen atom, sulfur atom or carbonyl, Y is 
optionally substituted saturated or unsaturated 5 or 6-mem 
bered heterocyclic group or cyclic hydrocarbon group, 
optionally substituted amino or optionally substituted ami 
noalkyl, and a group of the formula 

[0008] is selected from indolyl, benZofuranyl, benZothie 
nyl, benZimidaZolyl, benZoxaZolyl, benZothiaZolyl, naph 
thyl, tetrahydronaphthyl and indanyl. Furthermore, WO96/ 
16940 discloses a compound of the formula 

HN / 

HZN \ 

1 
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[0009] wherein Rlis hydrogen atom or a group of the 
formula -A-W-R4 Wherein A is a group of the formula 

[0010] or —SO2— Wherein X2 is oxygen atom or sulfur 
atom, and W is a single bond or —NR5—, R4 is hydroxy, 
loWer alkoxy, optionally substituted loWer alkyl, optionally 
substituted cycloalkyl, optionally substituted aryl, or option 
ally substituted heteroaryl, With the proviso that When W is 
a group of the formula —NR5—, R4 may be hydrogen atom 
but is not hydroxy or loWer alkoxy; Wherein R5 is hydrogen 
atom, carbamoyl, loWer alkoxycarbonyl, mono- or di(loW 
er)alkylaminocarbonyl, loWer alkylsulfonyl, mono- or 
di(loWer)alkylaminothiocarbonyl, optionally substituted 
loWer alkyl or optionally substituted loWer alkanoyl; R2 is 
loWer alkyl; R3 is hydrogen atom, halogen atom, carboxy, 
amino, cyano, nitro, hydroxy, loWer alkoxy, loWer alkyl or 
loWer alkoxycarbonyl; B is loWer alkylene or carbonyl; and 
n is an integer of 0 or 1. 

DISCLOSURE OF THE INVENTION 

[0011] The present invention aims at providing a novel 
compound useful as a factor Xa inhibitor. The present 
invention also aims at providing a novel factor Xa inhibitor. 

[0012] In vieW of the above situation, the present inven 
tors conducted intensive studies in an attempt to ?nd a 
compound useful as a factor Xa inhibitor and found the 
amidine compound of the folloWing formula They have 
further found that the compound can be a superior factor Xa 
inhibitor and completed the present invention. 

[0013] The compound of the present invention speci?cally 
inhibits blood coagulation factor Xa and shoWs strong 
anticoagulation action. Therefore, the compound is useful as 
an agent for the prophylaxis and/or treatment of various 
diseases caused by blood coagulation or thrombus, namely, 
cerebrovascular diseases such as cerebral infarction, cere 
bral thrombosis, cerebral embolism, transient ischemia 
attack (TIA), subarchnoid hemorrhage and the like; 
ischemic heart diseases such as acute or chronic myocardial 
infarction, unstable angina, coronary thrombosis and the 
like; pulmonary vascular diseases such as pulmonary inf 
arction, pulmonary embolism and the like; and diseases 
caused by various vascular disorders such as peripheral 
arterial embolism, deep vein thrombosis, disseminated intra 
vascular coagulation, thrombosis after surgery of arti?cial 
blood vessels or replacement of arti?cial valve, reocclusion 
or restenosis after coronary bypass, reocclusion or restenosis 
after recanaliZation such as percutaneous transluminal coro 
nary angioplasty (PTCA), percutaneous transluminal coro 
nary recanaliZation (PTCR) and the like, thrombosis due to 
extracorporeal circulation and the like, glomerulonephritis, 
nephrotic syndrome, diabetic retinopathy, arteriosclerotic 
obliteration, Buerger disease, tumor thrombosis, thrombus 
by atrial ?brillation, and the like. 

[0014] As is evident from Experimental Example 2 to be 
mentioned later, since the compound of the present inven 
tion does not have inhibitory activity against thrombin, 
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namely, factor Xa (FIIa), hemorrhage as a side effect is 
considered to be noticeably less. Experimental Examples 6 
and 7 to be mentioned later reveal striking factor Xa 
inhibitory effect by oral administration. 

[0015] There is also a ?nding that factor Xa is involved in 
the groWth of in?uenZa virus (Japanese Patent Unexamined 
Publication No. 6-227971). Thus, the compound of the 
present invention is expected to be useful for the prophylaxis 
and/or treatment of in?uenZa. 

[0016] The present invention relates to a compound of the 
folloWing formula [I], Which is useful as a factor Xa 
inhibitor. In addition, the present invention relates to a factor 
Xa inhibitory agent containing a compound of the folloWing 
formula [I] or a salt thereof or a prodrug thereof as an active 
ingredient. More particularly, the present invention provides 
the folloWing (1)-(23). 

[0017] (1) An amidine compound of the formula [I] 

[0018] Wherein 

[0019] R is a group of the formula 

[0020] Wherein 

[0021] R4 is hydrogen atom, hydroxy group, loWer 
alkyl group, loWer alkoxy group or halogen atom, 

[0022] R5 is hydrogen atom, cyano group, carboxy 
group or loWer alkoxycarbonyl group, 

[0023] R6 is hydrogen atom, cycloalkyl group, 
hydroxy group, carboxy group, loWer alkoxycarbo 
nyl group, aralkyloxycarbonyl group 

[0024] Wherein said aralkyloxycarbonyl group is 
optionally substituted by halogen atom, nitro 
group, alkyl group, alkoxy group or tri?uorom 
ethyl group, 
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[0025] nitro group, amino group, lower alkylarnino 
group, di(loWer)alkylarnino group, aryl group, het 
eroaryl group 

[0026] wherein said aryl group or heteroaryl group 
is optionally substituted by 1 to 3 substituents 
selected from loWer alkyl group, hydroXy group, 
loWer alkoXy group, carboXy group, loWer alkoXy 
carbonyl group, aralkyloXycarbonyl group, nitro 
group, amino group, acylarnino group, arnidino 
group and hydroXyarnidino group, 

[0027] 5- to 7-rnernbered saturated heterocycle hav 
ing at least one nitrogen atom 

[0028] Wherein said saturated heterocycle is 
optionally substituted by loWer alkyl group, acyl 
group, di(loWer)alkylarnino(loWer)alkanoyl group 
or irnidoyl group 

[0029] or 

[0030] Wherein Ak is loWer alkyl group and Hal is 
halogen atom, 

[0031] X2 is oxygen atom, sulfur atorn, —SO2—, 
—SO2NH— or a single bond, 

[0032] X3is —(CH2)m— Wherein In is 0 or an integer 

[0034] Wherein r is 0 or an integer of 1 to 3, 

[0035] or a single bond, 

[0036] X5 is alkylene group having 1 to 6 carbon 
atoms, alkenylene group having 2 to 6 carbon atoms, 
or a single bond, 

[0037] R7 is hydrogen atom, loWer alkyl group or 
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[0038] Wherein R9 is oxygen atom, sulfur atorn, 
NH, NR11 

[0039] Wherein R11 is loWer alkyl group, aralkyl 
group 

[0040] Wherein said aralkyl group is option 
ally substituted by 1 to 3 substituents selected 
from halogen atom, loWer alkyl group, 
hydroXy group, loWer alkoXy group, 
haloalkyl group, cyano group, nitro group, 
amino group and acyloXy group, 

[0041] or hydroXy group, 

[0042] and R10 is loWer alkyl group, loWer alkoXy 
group, amino group, loWer alkylarnino group or 
di(loWer)alkylarnino group, 

[0043] R8 is hydrogen atom, loWer alkyl group, 
cycloalkyl group 

[0044] Wherein said cycloalkyl group is optionally 
substituted by loWer alkyl group or carboXy group, 

[0045] carboXy group, loWer alkoXycarbonyl group, 
aryl group, heteroaryl group 

[0046] Wherein said aryl group or heteroaryl group 
is optionally substituted by 1 to 3 substituents 
selected from halogen atom, loWer alkyl group 

[0047] Wherein said loWer alkyl group is option 
ally substituted by halogen atom, 

[0048] hydroXy group, loWer alkoXy group, car 
boXy group and loWer alkoXycarbonyl group, 

[0049] aralkyl group 

[0050] Wherein said aralkyl group is optionally 
substituted by 1 to 3 substituents selected from 
halogen atom, loWer alkyl group, hydroXy group, 
loWer alkoXy group, haloalkyl group, cyano 
group, nitro group, amino group and acyloXy 
group, 

[0051] or 5 to 7-rnernbered saturated heterocycle 
having at least one nitrogen atom, 

0052 Y1 is oXy en atorn, —NH—, —CONH—, g 
—NR12— 

[0053] Wherein R12 is loWer alkyl group or —Y6— 
R13 

[0054] Wherein R13 is hydrogen atom, loWer 
alkyl group or aryl group 

[0055] Wherein said loWer alkyl group or aryl 
group is optionally substituted by carboXy 
group, loWer alkoXycarbonyl group or 
aralkyloXycarbonyl group, 

[0057] Wherein r is 0 or an integer of 1 to 3, 

[0058] or a single bond, 

[0059] Y2 is oxygen atom, sulfur atom or a single 
bond, 
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[0060] Y3 is 

(0 4'} > N , (CH2)1 

[0061] wherein s and t are the same or different and 

each is an integer of 1 to 3, 

[0062] or a single bond, 

[0063] Y4 is oxygen atom, —CO—, —CO2—, 
—SO2—, —CONH—, —CH=CH— or a single 
bond, 

[0065] Wherein Ak, Ak‘ are the same or different 
and each is loWer alkyl group, p is 0 or an integer 
of 1 to 3, p‘ and p“ are the same or different and 
each is 0 or an integer of 1 or 2, 

[0066] or a single bond, 

[0067] ring A is 

[0068] Wherein R14 is carboXy group, loWer 
alkoXycarbonyl group or aralkyloXycarbonyl 
group 

[0069] Wherein said aralkyloXycarbonyl group 
is optionally substituted by halogen atom, nitro 
group, alkyl group, alkoXy group or tri?uororn 
ethyl group, 

[0070] j is 1 or 2, 

[0071] k is 0 or 1, and 

[0072] In and n are the same or different and each is 

0 or an integer of 1 to 3; and 

[0073] R1, R2 and R3 are the same or different and 
each is hydrogen atom, hydroXy group, loWer alkyl 
group or aryl group, 

[0074] or a salt thereof or a prodrug thereof. 
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[0075] (2) The arnidine compound of the formula [I] 
described in (1) above, Wherein R is a group of the 
forrnula 

[0076] Wherein R4, R5, R6, X2, X3, X4, X5, j and k are as 
de?ned above, or a salt thereof or a prodrug thereof. 

[0077] (3) The arnidine compound of the formula [I] 
described in (2) above, Wherein R is a group of the 
formula 

[0078] Wherein R4, R5, R6, X2, X3, X4, X5, j and k are as 
de?ned above, or a salt thereof or a prodrug thereof. 

[0079] (4) The arnidine compound of the formula [I] 
described in (3) above, Wherein R is a group of the 
formula 

[0080] Wherein R4, R5, R6, X2, X3, X4, X5, j and k are as 
de?ned above, or a salt thereof or a prodrug thereof. 

[0081] (5) The arnidine compound of the formula [I] 
described in (4) above, Wherein X3 is —(CH2)m— 
wherein in is as de?ned above and X4 is a group of the 
formula 

A 
TN? > 

[0082] 
[0083] or a salt thereof or a prodrug thereof. 

[0084] (6) The arnidine compound of the formula [I] 
described in (5) above, Wherein R6 is hydrogen atom, 
X is oxygen atom, and X5 is a single bond, or a salt 
thereof or a prodrug thereof. 

andj is 1, 











US 2004/0006099 A1 

- - 1n 0 - -y met y p1per1 in- -y met oXy - 0239 71'dl2l hl' ~d'4l h 
1,2,3,4-tetrahydroisoquinoline-2-carboXamidine, 

[0240] 4-(2-amidino-1,2,3,4-tetrahydroisoquinolin-7 
yloXymethyl)piperidine-1-acetic acid, 

[0241] N-benZyl-4-(2-amidino-1,2,3,4-tetrahydroiso 
quinolin-7-yloXymethyl)piperidine-1-acetamide, 

[0242] 4-(2-amidino-1,2,3,4-tetrahydroisoquinolin-7 
yloXymethyl)piperidin-1-ylacetylaminoacetic acid, 

- - -mtropyr1 m- -y p1per1 m- -y - 0243 715' 'd'2l"d'4l 
methoXy]-1,2,3,4-tetrahydroisoquinoline-2-carboXa 
midine, 

[0244] 7-[1-(2-nitrobenZyl)piperidin-4-ylmethoXy]-1,2, 
3,4-tetrahydroisoquinoline-2-carboXamidine, 

[0245] 7-[1-(2-aminobenZyl)piperidin-4-ylmethoXy]-1, 
2,3,4-tetrahydroisoquinoline-2-carboXamidine, 

- - eXane1m1 0 1 en m- - met ox - , , 0246 7 1h "d ylp'p 'd' 4yl h y 12 
3,4-tetrahydroisoquinoline-2-carboXamidine, 

[0247] N-benZyl4-(2-amidino-1,2,3,4-tetrahydroiso 
quinolin-7-yloXymethyl)piperidine-1-sulfonamide, 

[0248] N-butyl-4-(2-amidino-1,2,3,4-tetrahydroiso 
quinolin-7-yloXymethyl)piperidine-1-sulfonamide, 

[0249] N-cycloheXyl-4-(2-amidino-1,2,3,4-tetrahy 
droisoquinolin-7-yloXymethyl)piperidine-1-sulfona 
mide, 

[0250] N-(2-nitrophenyl)-4-(2-amidino-1,2,3,4-tetrahy 
droisoquinolin-7-yloXymethyl)piperidine-1-carboth 
ioamide, 

0251 7- 1- benZimidaZol-2- l i eridin-4- l [ y p p y 
methoXy)-1,2,3,4-tetrahydroisoquinoline-2-carboXa 
midine, 

[0252] 3-[4-[4-(2-amidino-1,2,3,4-tetrahydroisoquino 
lin-7-yloXymethyl)piperidin-1-yl]pyridin-3-yl]propi 
onic acid ethyl ester, 

[0253] 3-[4-[4-(2-amidino-1,2,3,4-tetrahydroisoquino 
lin-7-yloXymethyl)piperidin-1-yl]pyridin-3-yl]propi 
onic acid, 

[0254] 4-(2-amidino-1,2,3,4-tetrahydroisoquinolin-7 
yloXymethyl)-1-(2-aminopyridin-S-ylcarbonyl)piperi 
dine-4-carboXylic acid, 

[0255] 4-(2-amidino-1,2,3,4-tetrahydroisoquinolin-7 
yloXymethyl)-1-(3-aminopropionyl)piperidine-4-car 
boXylic acid, 

[0256] 4-(2-amidino-1,2,3,4-tetrahydroisoquinolin-7 
yloXymethyl)-1-(imidaZol-4-ylacetyl)piperidine-4-car 
boXylic acid, 

[0257] 4-(2-amidino-1,2,3,4-tetrahydroisoquinolin-7 
yloXymethyl)-1-(piperidin-4-ylsulfamoyl)piperidine-4 
carboXylic acid, 

[0258] 4-(2-amidino-1,2,3,4-tetrahydroisoquinolin-7 
yloXymethyl)-1-dimethylaminoacetylpiperidine-4-car 
boXylic acid, 

[0259] 4-(2-amidino-1,2,3,4-tetrahydroisoquinolin-7 
yloXymethyl)-1-(pyridin-3-ylcarbamoyl)piperidine-4 
carboXylic acid ethyl ester, 

Jan. 8, 2004 

[0260] 4-(2-amidino-1,2,3,4-tetrahydroisoquinolin-7 
yloXymethyl)-1-(1-dimethylaminoacetylpiperidin-2 
ylcarbonyl)piperidine-4-carboXylic acid ethyl ester, 

[0261] 4-[4-(2-amidino-1,2,3,4-tetrahydroisoquinolin 
7-yloXymethyl)-4-carboXypiperidin-1-yl]-1-methylpy 
ridinium chloride, 

[0262] 4-(2-amidino-1,2,3,4-tetrahydroisoquinolin-7 
yloXymethyl) 1-(4-amidinophenyl)piperidine-4-car 
boXylic acid ethyl ester, 

[0263] 4-(2-amidino-1,2,3,4-tetrahydroisoquinolin-7 
yloXymethyl)-1-(2,6-dimethylpyridin-4-yl)piperidine 
4-carboXylic acid ethyl ester, 

[0264] 4-(2-amidino-1,2,3,4-tetrahydroisoquinolin-7 
yloXymethyl)-1-(2-methylpyridin-4-yl)piperidine-4 
carboXylic acid ethyl ester, 

[0265] 4-(2-amidino-1,2,3,4-tetrahydroisoquinolin-7 
yloXymethyl)-1-(1-ethylpiperidin-4-yl)piperidine-4 
carboXylic acid ethyl ester, 

[0266] 4-(2-amidino-1,2,3,4-tetrahydroisoquinolin-7 
yloXymethyl)-1-(1-ethylpiperidin-4-yl)piperidine-4 
carboXylic acid, 

[0267] 7-[2-(4-cyanopiperidin-4-yl)ethoXy]-1,2,3,4-tet 
rahydroisoquinoline-2-carboXamidine, 

[0268] 4-[2-(2-amidino-1,2,3,4-tetrahydroisoquinolin 
7-yloXy)ethyl]-1-(pyridin-4-yl)piperidine-4-carboXylic 
acid ethyl ester, 

[0269] 4-(2-amidino-6-methoXy-1,2,3,4-tetrahydroiso 
quinolin-7-yloXymethyl)-1-(pyridin-4-yl)piperidine-4 
carboXylic acid, and 

[0270] 4-(2-amidino-6-methyl-1,2,3,4-tetrahydroiso 
quinolin-7-yloXymethyl)-1-(pyridin-4-yl)piperidine-4 
carboXylic acid, 

[0271] or a salt thereof or a prodrug thereof. 

[0272] (11) A pharmaceutical composition comprising 
an amidine compound of any of the above (1) to (10) 
or a salt thereof or a prodrug thereof, and a pharma 
ceutically acceptable additive. 

[0273] (12) Ablood coagulation inhibitor comprising an 
amidine compound of any of the above (1) to (10) or a 
salt thereof or a prodrug thereof as an active ingredient. 

[0274] (13) Afactor Xa inhibitor comprising an amidine 
compound of any of the above (1) to (10) or a salt 
thereof or a prodrug thereof as an active ingredient. 

[0275] (14) An agent for the prophylaxis or treatment of 
diseases caused by blood coagulation or thrombus, 
Which comprises an amidine compound of any of the 
above (1) to (10) or a salt thereof or a prodrug thereof 
as an active ingredient. 

[0276] (15) A method for inhibiting coagulation of 
blood, Which comprises administering the amidine 
compound of any of the above (1) to (10) or a salt 
thereof or a prodrug thereof. 

[0277] (16) A method for inhibiting factor Xa, Which 
comprises administering the amidine compound of any 
of the above (1) to (10) or a salt thereof or a prodrug 
thereof. 
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[0278] (17) A method for the prophylaxis or treatment 
of diseases caused by blood coagulation or thrombus, 
Which comprises administering the amidine compound 
of any of the above (1) to (10) or a salt thereof or a 
prodrug thereof. 

[0279] (18) Use of the amidine compound of any of the 
above (1) to (10) or a salt thereof or a prodrug thereof 
for the production of a blood coagulation inhibitor. 

[0280] (19) Use of the amidine compound of any of the 
above (1) to (10) or a salt thereof or a prodrug thereof 
for the production of a factor Xa inhibitor. 

[0281] (20) Use of the amidine compound of any of the 
above (1) to (10) or a salt thereof or a prodrug thereof 
for the production of an agent for the prophylaxis or 
treatment of diseases caused by blood coagulation or 
thrombus. 

[0282] (21) A commercial package comprising the 
blood coagulation inhibitor of the above (12) and a 
Written matter associated thereWith, the Written matter 
stating that the inhibitor can or should be used for 
inhibiting coagulation of blood. 

[0283] (22) A commercial package comprising the fac 
tor Xa inhibitor of the above (13) and a Written matter 
associated thereWith, the Written matter stating that the 
inhibitor can or should be used for inhibiting factor Xa. 

[0284] (23) A commercial package comprising the 
agent for the prophylaxis or treatment of the above (14) 
and a Written matter associated thereWith, the Written 
matter stating that the agent can or should be used for 
the prophylaxis or treatment of diseases caused by 
blood coagulation or thrombus. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0285] The terms used in the present speci?cation to 
explain the inventive compound are de?ned as folloWs. 

[0286] “LoWer alkyl group” is linear or branched alkyl 
group having 1 to 6 carbon atoms, Which is exempli?ed by 
methyl group, ethyl group, propyl group, isopropyl group, 
butyl group, isobutyl group, tert-butyl group, pentyl group, 
tert-pentyl group, hexyl group and the like, With preference 
given to methyl group, ethyl group, propyl group, isopropyl 
group, butyl group, isobutyl group, tert-butyl group and the 
like having 1 to 4 carbon atoms. LoWer alkyl group at R13 
is optionally be substituted by carboxy group, loWer alkoxy 
carbonyl group or aralkyloxycarbonyl group. 

[0287] “Cycloalkyl group” is alkyl having cyclic alkyl 
moiety having 3 to 10 carbon atoms. Examples thereof 
include cyclopropyl group, 2,3-dimethylcyclopropyl group, 
cyclobutyl group, 3-methylcyclobutyl group, cyclopentyl 
group 3,4-dimethylcyclopentyl group, cyclohexyl group, 
4-methylcyclohexyl group, cycloheptyl group, cyclooctyl 
group, norbornyl group, adamantyl group, bicyclo[3.3.0] 
octan-1-yl group or bicyclo[3.3.1]nonan-9-yl group and the 
like. Preferred are cyloalkyl having 3 to 7 carbon atoms, 
such as cyclopropyl group, cyclobutyl group, cyclopentyl 
gr8oup, cyclohexyl group and the like. Cycloalkyl group at 
R is optionally substituted by loWer alkyl group or carboxy 
group. 
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[0288] “Alkylene group having 1 to 6 carbon atoms” is 
linear or branched alkylene group having 1 to 6 carbon 
atoms, such as methylene group, ethylene group, propylene 
group, butylene group, pentylene group, hexylene group and 
the like, Which is preferably methylene group, ethylene 
group, propylene group, butylene group and the like having 
1 to 4 carbon atoms. 

[0289] “Alkenylene group having 2 to 6 carbon atoms” is 
linear or branched alkenylene group having 2 to 6 carbon 
atoms, such as ethenylene group, 1-propenylene group, 
1-butenylene group, 2-butenylene group, 3-butenylene 
group, 1-pentenylene group, 2-pentenylene group, 3-pente 
nylene group, 1-hexenylene group, 2-hexenylene group, 
3-hexenylene group, 4-hexenylene group, S-hexenylene 
group and the like. Preferred are ethenylene group, 1-pro 
penylene group, 1-butenylene group, 2-butenylene group, 
3-butenylene group and the like having 2 to 4 carbon atoms. 

[0290] “Aryl group” is phenyl group, naphthyl group or 
biphenyl group having 6 to 12 carbon atoms, With preference 
given to phenyl group. Aryl group at R6 is optionally 
substituted by 1 to 3 substituents selected from loWer alkyl 
group, hydroxy group, loWer alkoxy group, carboxy group, 
loWer alkoxycarbonyl group, aralkyloxycarbonyl group, 
nitro group, amino group, acylamino group, amidino group 
and hydroxyamidino group. Aryl group at R8 is optionally 
substituted by 1 to 3 substituents selected from halogen 
atom, loWer alkyl group (said loWer alkyl group is optionally 
substituted by halogen atom), hydroxy group, loWer alkoxy 
group, carboxy group and loWer alkoxycarbonyl group. Aryl 
group at R13 is optionally substituted by carboxy group, 
loWer alkoxycarbonyl group or aralkyloxycarbonyl group. 

[0291] “Heteroaryl group” is 5 or 6-membered aromatic 
ring having 1 to 3 hetero atoms selected from nitrogen atom, 
oxygen atom and sulfur atom, and may form a condensed 
ring With other ring that may be partially saturated. 
Examples thereof include imidaZolyl group, pyridyl group, 
pyridine-1-oxide group, pyrimidyl group, thienyl group, 
thiaZolyl group, isoxaZolyl group, oxadiaZolyl group, triaZ 
olyl group, indolyl group, quinolyl group, furyl group, 
benZofuryl group, 1H-benZimidaZolyl group, 2-benZothiaZ 
olyl group and the like. Preferred are pyridyl group, pyri 
dine-1-oxide group, thienyl group, thiaZolyl group, isox 
aZolyl group, indolyl group and the like. Heteroaryl group at 
R6 is optionally substituted by 1 to 3 substituents selected 
from loWer alkyl group, hydroxy group, loWer alkoxy group, 
carboxy group, loWer alkoxycarbonyl group, aralkyloxycar 
bonyl group, nitro group, amino group, acylamino group, 
amidino group and hydroxyamidino group. Heteroaryl 
group at R8 is optionally substituted by 1 to 3 substituents 
selected from halogen atom, loWer alkyl group (said loWer 
alkyl group is optionally substituted by halogen atom), 
hydroxy group, loWer alkoxy group, carboxy group and 
loWer alkoxycarbonyl group. The binding site of these 
heteroaryl groups is not limited as long as the site is 
chemically acceptable. 

[0292] “Aralkyl group” is arylalkyl group Wherein aryl 
moiety is as exempli?ed for the above-mentioned “aryl 
group” and alkyl moiety is as exempli?ed for the above 
mentioned “loWer alkyl group”, and is exempli?ed by ben 
Zyl group, phenethyl group, phenylpropyl group, phenylbu 
tyl group, phenylhexyl group and the like. Aralkyl group 
may have, on the aryl group, 1 to 3 substituents selected 
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from halogen atom, lower alkyl group, hydroxy group, 
lower alkoxy group, haloalkyl group, cyano group, nitro 
group, amino group, acyloxy group and the like. It may be 
substituted simultaneously With tWo or more substituents, 
but preferably mono-substituted. The position of substitu 
tion is not particularly limited as long as it is chemically 
acceptable. 

[0293] “LoWer alkoxy group” is linear or branched alkoxy 
group having 1 to 6 carbon atoms and is exempli?ed by 
methoxy group, ethoxy group, propoxy group, isopropoxy 
group, butoxy group, tert-butoxy group, pentyloxy group, 
tert-pentyloxy group, hexyloxy group and the like. Preferred 
are methoxy group, ethoxy group, propoxy group, isopro 
poxy group, butoxy group, tert-butoxy group and the like 
having 1 to 4 carbon atoms. 

[0294] “LoWer alkoxycarbonyl group” is that Wherein the 
loWer alkoxy moiety is those exempli?ed for the above 
mentioned “loWer alkoxy group”. Examples thereof include 
methoxycarbonyl group, ethoxycarbonyl group, propoxy 
carbonyl group, isopropoxycarbonyl group, butoxycarbonyl 
group, isobutoxycarbonyl group, tert-butoxycarbonyl group 
and the like, With preference given to methoxycarbonyl 
group, ethoxycarbonyl group, propoxycarbonyl group and 
the like. 

[0295] “Aralkyloxycarbonyl group” is that Wherein the 
aralkyl moiety is those exempli?ed for the above-mentioned 
“aralkyl group”. Examples thereof include benZyloxycarbo 
nyl group, 2-phenylethoxycarbonyl group, 3-phenylpro 
poxycarbonyl group and the like, Which may be substituted 
by halogen atom, nitro group, alkyl group, alkoxy group, 
tri?uoromethyl group and the like. Preferred is benZyloxy 
carbonyl group. 

[0296] “Acyl group” is formyl group; alkanoyl group 
having 2 to 6 carbon atoms such as acetyl group, propionyl 
group, butyryl group, pivaloyl group and the like; or aroyl 
group such as benZoyl group and the like Wherein aryl group 
may have 1 to 3 substituents. Preferred are formyl group, 
acetyl group, pivaloyl group, benZoyl group and the like. 

[0297] “Imidoyl group” is formimidoyl group, acetimi 
doyl group, propanimidoyl group, butanimidoyl group, pen 
tanimidoyl group or hexanimidoyl group and the like having 
1 to 6 carbon atoms. Preferred are acetimidoyl group, 
propanimidoyl group and the like. 

[0298] “LoWer alkylamino group” is amino group mono 
substituted by those exempli?ed to the above-mentioned 
“loWer alkyl group”. Examples thereof include methylamino 
group, ethylamino group, propylamino group or butylamino 
group and the like, With preference given to methylamino 
group, ethylamino group, propylamino group and the like. 

[0299] “Di(loWer)alkylamino group” is amino group dis 
ubstituted by those exempli?ed for the above-mentioned 
“loWer alkyl group”, and is exempli?ed by dimethylamino 
group, diethylamino group, dipropylamino group, methyl 
ethylamino group, methylpropylamino group and the like. 
Preferred are dimethylamino group, diethylamino group and 
the like. 

[0300] “Di(loWer)alkylamino(loWer)alkanoyl group” is 
alkanoyl group substituted by those exempli?ed for the 
above-mentioned “di(loWer)alkylamino group”. Examples 
thereof include dimethylaminoacetyl group, diethylami 
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noacetyl group, dipropylaminoacetyl group, methylethy 
laminoacetyl group, methylpropylaminoacetyl group, dim 
ethylaminopropanoyl group, diethylaminopropanoyl group, 
dipropylaminopropanoyl group and the like. Preferred are 
dimethylaminoacetyl group, diethylaminoacetyl group and 
the like. 

[0301] “Acylamino group” is amino group substituted by 
those exempli?ed for the above-mentioned “acyl group”. 
Examples thereof include formylamino group; alkanoy 
lamino group having 2 to 6 carbon atoms such as acety 
lamino group, propionylamino group, butyrylamino group, 
pivaloylamino group and the like; and aroylamino group 
such as benZoylamino group and the like, Wherein aryl group 
may be substituted by 1 to 3 substituents. Preferred are 
formylamino group, acetylamino group, pivaloylamino 
group, benZoylamino group and the like. 

[0302] “Halogen atom” is chlorine, bromine, ?uorine or 
iodine, With preference given to chlorine or bromine. 

[0303] “Saturated 5- to 7-membered heterocycle having at 
least one nitrogen atom” is exempli?ed by pyrrolidine, 
piperidine, hexahydroaZepine, and oxaZolidine, thiaZolidine, 
imidaZolidine, morpholine, thiomorpholine, piperaZine, tet 
rahydrooxaZepine, tetrahydrothiaZepine, hexahydrodiaZ 
epine and the like having, as hetero atom, oxygen, sulfur 
and/or nitrogen atom. Saturated 5- to 7-membered hetero 
cycle having at least one nitrogen atom at R6 may be 
substituted by loWer alkyl group, acyl group, di(loWer)alky 
lamino(loWer)alkanoyl group or imidoyl group. 

[0304] “The salt” of the compound includes, but not 
limited to, inorganic acid addition salt such as hydrochlo 
ride, hydrobromide, sulfate, phosphate, nitrate and the like; 
organic acid addition salt such as acetate, propionate, suc 
cinate, glycolate, lactate, malate, oxalate, tartrate, citrate, 
maleate, fumarate, methanesulfonate, benZenesulfonate, 
p-toluenesulfonate, ascorbate and the like; addition salt With 
amino acid such as aspartate, glutamate and the like; salt 
With inorganic base such as sodium, potassium, calcium, 
magnesium and the like; salt With organic base such as 
methylamine, dimethylamine, ethylamine, diethylamine, tri 
ethylamine, triethanolamine, trishydroxymethylami 
nomethane, dicyclohexylamine, ethylenedimane, quinine, 
guanidine and the like; and base salt With amino acid such 
as asparagine, glutamine, arginine, histidine, lysine and the 
like. The salt may be Water containing compound or hydrate. 

[0305] “The prodrug” of a compound is a derivative of the 
compound of the present invention, Which has a chemically 
or metabolically degradable group and Which shoWs phar 
maceutical activity upon hydrolysis, solvolysis, or decom 
position under physiolocial conditions. 

[0306] “Various diseases caused by blood coagulation or 
thrombus” include cerebrovascular deseases such as cere 

bral infarction, cerebral thrombosis, cerebral embolism, 
transient ischemia attack (TIA), subarachnoid hemorrhage 
and the like; ischemic heart diseases such as acute or chronic 
myocardial infarction, unstable angina, coronary thrombosis 
and the like; pulmonary vascular diseases such as pulmonary 
infarction, pulmonary embolism and the like; and diseases 
associated With various vascular disorders such as peripheral 
arterial embolism, deep vein thrombosis, disseminated intra 
vascular coagulation, thrombosis after surgery of arti?cial 
blood vessels or replacement of arti?cial valve, reocclusion 
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or restenosis after coronary bypass, reocclusion or restenosis 
after percutaneous transluminal coronary angioplasty 
(PTCA) or percutaneous transluminal coronary recanaliZa 
tion (PTCR), thrombosis due to eXtracorporeal circulation, 
and the like. 

[0307] The compound of the present invention is 
explained in detail in the following. 

[0308] Of the inventive compounds of the formula [I], R 
is a group of the formula 

R4 

[0309] and preferably a group of the formula 

[0310] and particularly preferably a group of the formula 

[0311] R1, R2 and R3 are preferably hydrogen atom. 

[0312] The mode of connection of 

R4 

or , 
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—(CH2)k—X2—X3 N—X4—X5—R6 

R5 

[0313] is preferably as shoWn by the formula 

[0314] Preferable R4 is hydrogen atom, loWer alkoXy 
group or halogen atom, Which is particularly preferably 
hydrogen atom. Preferable R5 is hydrogen atom, carboXy 
group or loWer alkoXycarbonyl group, particularly prefer 
ably carboXy group. Preferable R6 is hydrogen atom, car 
boXy group, loWer alkoXycarbonyl group, aryl group or 
heteroaryl group Wherein aryl group or heteroaryl group is 
optionally substituted by 1 to 3 substituents selected from 
loWer alkyl group, hydroXy group, loWer alkoXy group, 
carboXy group, loWer alkoXycarbonyl group, aralkyloXycar 
bonyl group, nitro group, amino group, acylamino group, 
amidino group and hydroXyamidino group, Which is par 
ticularly preferably pyridyl group. 

[0315] Preferable X2 is oXygen atom or sulfur atom, Which 
is particularly preferably oxygen atom. X3 is preferably 
—(CH2)m—, particularly preferably —(CH2)O—. X4 is pref 
erably 

A 
I; 

[0316] or a single bond, particularly preferably a single 
bond. X5 is preferably alkenylene group having 2 to 6 carbon 
atoms or a single bond, Which is particularly preferably a 
single bond. Preferred j is 1, and k is preferably 0. 

[0317] R7 is preferably 

R10 

[0318] Wherein R9 is preferably oXygen atom or NH, and 
particularly preferably NH. R10 is preferably loWer alkyl 
group, loWer alkoXy group or amino group, and particularly 
preferably loWer alkyl group or amino group. R8 is prefer 
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ably hydrogen atom, aryl group, heteroaryl group wherein 
aryl group or heteroaryl group is optionally substituted by 1 
to 3 substituents selected from halogen atom, loWer alkyl 
group (said loWer alkyl group is optionally substituted by 
halogen atom), hydroXy group, loWer alkoXy group, carboXy 
group and loWer alkoXycarbonyl group, particularly prefer 
ably phenyl group. 

[0319] Y1 is preferably oxygen atom or —NR12— 
Wherein R12 is preferably —Y6—R13 Wherein R13 is pref 
erably phenyl group optionally substituted by carboXy group 
or loWer alkoXycarbonyl group, Y6 is preferably —CO—, 
particularly preferably —N—Y6—R13. Y2 is preferably 
oXygen atom. Y3 is preferably 

[0320] Wherein s and t are each preferably 2. Y4 is pref 
erably —CONH—. Y5 is preferably —(CH2)p—, 
—(CH2)p,—CHAk—(CH2)p,., —(CH2)p,—CAk Ak‘— 
(CH2)p,.— Wherein p is preferably 1 or 2, p‘ is preferably 1 
and p“ is preferably 0, Which is particularly preferably 
—(CH2)p,—CHAk—(CH2)p,.—. The ring A is preferably a 
group of the formula 

[0321] The compound of the formula [I] of the present 
invention includes tautomer, stereoisomer, optical isomer 
and geometrical isomer. The present invention encompasses 
all of them. 

[0322] The production method of the compound of the 
present invention is eXplained in the folloWing, to Which the 
production method of the inventive compound is not limited. 

[0323] Production Method 1 

R3 
/ 

N 

R1 k \ 
T + 
R2 

moiety 

Jan. 8, 2004 

-continued 

—X3— + N— + —X4—X5—R6 

R5 

moiety [iii] moiety [iv] moiety [v] 

[0324] The production method shoWn here is suitable for 
producing, of the compounds of the formula [I]; compound 
of the formula [I‘] 

(1') 

[0325] In this case, connection betWeen moieties [i], [ii], 
[iii], [iv] and [v] can be started from any position. Construc 
tion or conversion of each moiety may be carried out 
independently or may be done after connecting some moi 
eties. When reactive functional group is present, a protecting 
group may be introduced or removed as appropriate. 

[0326] [1] Connection of moiety [i] and moiety [ii] 
[0327] A compound at the moiety [ii] of the formula (2) 

(2) 

Wherein 

—SS 
[0328] means connection With other moiety or binding of 
a convertible group such as hydrogen atom, protecting group 
or leaving group and the like (hereinafter the same in the 
folloWing formulas), and R4, X2, j and k are each as de?ned 
above, is reacted With the compound of the moiety of the 
formula (3) 

(3) 
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[0329] wherein R1’, R2’ and R3’ are the same or different 
and each is hydrogen atom, hydroXy group, loWer alkyl 
group, aryl group or a protecting group of nitrogen atom, or 
a salt thereof, in the presence of a base such as triethylamine, 
N,N-diisopropylethylamine, N-methylmorpholine and the 
like to give a compound of the formula (4) 

(4) 

[0330] Wherein R1’, R2’, R3’, R4, X2, j and k are each as 
de?ned above. When any of R1’, R2’ and R3’ is a protecting 
group, this protecting group can be removed by a conven 
tional method. 

[0331] Alternatively, ammonium thiocyanate and benZoyl 
chloride are reacted in advance under heating and a com 
pound of the formula (2) is reacted to give a thioamide 
compound. Then, after treating With an acid such as hydro 
gen chloride, hydrogen bromide and the like, the compound 
is reacted With methyl iodide under heating, preferably at 
50° C.-70° C. The compound may be reacted With amine 
having the desired substituent. 

[0332] Alternatively, the compound of the formula (2) and 
the compound of the formula (5) 

R1—NCS (5) 

[0333] Wherein R1 is as de?ned above, are reacted and 
then With methyl iodide to give thiomethyl compound, 
folloWed by reaction With ammonium acetate or amine 
having the desired substituent. 

[0334] When a compound of moiety [ii] Wherein j is 2 is 
desired, a compound of the formula (6) 

(6) 

/ 

[0335] Wherein Rh is a protecting group such as methyl 
group and the like, and R4, X2 and k are as de?ned above, 
is reacted With sodium aZide and subjected to rearrangement 
reaction to give an aZepinone compound. This compound is 
reduced With lithium aluminum hydride to give a compound 
of the formula (7) 

/ 

[0336] Wherein R4, X2, Rh and k are as de?ned above. 
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[0337] [2] Connection or construction of moiety [ii] and 
moiety [iii] 

[0338] A compound at the moiety [ii] of the formula (8) 

(8) 

JR. 

[0339] Wherein R4, X2, j and k are as de?ned above, and 
a compound at the moiety [iii] of the formula (9) 

(9) 

[0340] Wherein L1 is leaving group such as halogen atom 
and the like or hydroXy and X3 is as de?ned above, are 
reacted to give a compound of the formula (10) 

(10) 

[0341] Wherein R4, X2, X3, j and k are as de?ned above. 
When L1 is a leaving group, it is subjected to alkylation 
using a base such as sodium hydride, sodium hydroxide, 
potassium hydroxide, sodium carbonate, potassium carbon 
ate, triethylamine, N,N-diisopropylethylamine and the like, 
and When L1 is hydroXy, it is subjected to Mitsunobu 
reaction using triphenylphosphine and diisopropyl aZodicar 
boXylate. 

[0342] When a compound Wherein X2 is —SO2— is 
desired, a compound of the formula (10) Wherein X2 is sulfur 
atom is oXidiZed using a peracid such as m-chloroperbenZoic 
acid or peracetic acid and the like to give a compound of the 
formula (11) 

(11) 

[0343] Wherein R4, X3, j and k are as de?ned above. 
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[0344] When a compound wherein X2 is —SO2NH— is 
desired, a compound of the formula (12) 

(12) 

[0345] Wherein R4, j and k are as de?ned above, and a 
compound of the formula (13) 

[0346] Wherein X3 is as de?ned above, are subjected to 
typical amidation under basic conditions to give a compound 
of the formula (14) 

(13) 

(14) 

[0347] Wherein R4, X3, j and k are as de?ned above. 

[0348] When a compound Wherein k is 1 and X2 is oxygen 
atom is desired, a compound of the formula (15) 

(15) 

— COZAk 

[0349] Wherein R4, Ak and j are as de?ned above is 
reduced using a reducing reagent such as sodium borohy 
dride, lithium borohydride, lithium aluminum hydride, 
sodium cyanoborohydride and the like to give a compound 
of the formula (16) 

(16) 

[0350] Wherein R4 and j are as de?ned above. The result 
ant compound is condensed With a compound of the formula 
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(9) by the method shoWn in the production method of a 
compound of the formula (10) to give a compound of the 
formula (17) 

(17) 

[0351] Wherein R4, X3 and j are as de?ned above. 

[0352] [3] Connection or construction of moiety [iii] 
and moiety [iv] 

[0353] When a compound Wherein R5 is hydrogen atom 
and X3 is —CH2—, —(CH2 2— or —(CH2)3— is desired, 
the formula (18) 

[0354] Wherein m‘ is 0 or an integer of 1 or 2 and Ak is as 
de?ned above, is reduced using a reducing reagent such as 
lithium aluminum hydride, sodium borohydride, lithium 
borohydride, sodium cyanoborohydride and the like to give 
a compound of the formula (19) 

[0355] Wherein m“ is an integer of 1 to 3. 

[0356] Alternatively, a compound of the formula (20) 

[0357] Wherein m‘ is as de?ned above, is reduced using a 
reducing reagent such as borane and the like to give a 
compound of the formula (19). This compound corresponds 
to a compound of the formula (9) Wherein X3 is 
—(CH2)m,.— and L1 is hydroXy group. 
[0358] When a compound Wherein R5 is cyano group, 
loWer alkoXycarbonyl group or carboXy group and X3 is 
—CH2—, —(CH2)2— or —(CH2)3— is desired, a com 
pound of the formula (21) 

R5014; 

(18) 

(19) 

(20) 

(21) 
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[0359] wherein R5’ is cyano group, lower alkoxycarbonyl 
group or carboxy group, is reacted With a compound of the 
formula (22) 

L2—(CH2)m.—CH:CH2 (22) 
[0360] Wherein L2 is a leaving group such as halogen atom 
and the like and m‘ is as de?ned above, in the presence of a 
base such as lithium diisopropylamide and the like at —80° 
C. to 0° C. to give a compound of the formula (23) 

[0361] Wherein R5 and m‘ are as de?ned above. The 
obtained compound is reacted With an oxidiZing reagent 
such as osmium tetroxide and the like to give a diol 
compound Wherein the double bond Was oxidiZed. This diol 
compound is subjected to periodate oxidation to alloW 
adjacent diol to be oxidatively cleaved to give an aldehyde 
compound. This is reduced using a reducing reagent such as 
sodium borohydride, lithium borohydride, sodium 
cyanoborohydride and the like to give a compound of the 
formula (24) 

[0362] wherein R5’ and m“ are as de?ned above. This 
compound corresponds to a compound of the formula (9) 
Wherein X3 is —(CH2)m,.— and L1 is hydroxy group. 

[0363] Alternatively, a compound of the formula (23) is 
subjected to periodate oxidation to give a carboxylic acid, 
Which is reduced With a reducing reagent such as borane and 
the like to give a compound of the formula (24). 

[0364] Alternatively, a compound of the formula (21) and 
a compound of the formula (25) 

[0365] Wherein L2 and m are as de?ned above, may be 
reacted in the presence of a base such as lithium diisopro 
pylamide and the like at —80° C. to 0° C. 

[0366] When a compound Wherein R5 is cyano group is 
desired, a compound of the formula (26) 

(23) 

(24) 

(25) 

(26) 
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[0367] is amidated and reacted using a dehydrating 
reagent such as triphenylphosphine and the like to give a 
compound of the formula (27) 

M045 
[0368] Then, this compound may be bonded With a com 
pound of moiety [iii] by a method similar to the production 
method of a compound of the formula (23) or a knoWn 
method. 

[0369] The leaving group L2 can be introduced into a 
compound of the formula (25) by, for example, a compound 
of the formula (28) 

[0370] Wherein m is as de?ned above is reacted With a 
halogenation reagent such as sulfuryl chloride and the like to 
give a compound of the formula (25). The compound of the 
formula (25) may be converted to a compound With a 
leaving group having higher reactivity by the use of alkai 
metal halide. 

[0371] When a compound Wherein X2 is —SO2NH— and 
X3 is —(CH2)m— is desired, a compound of the formula 
(29) 

HO2C— (CHZBAGN R5 

[0372] Wherein R5 and m are as de?ned above, is subjected 
to Curtius rearrangement, Hofmann rearrangement and the 
like to give a carbamate compound, Which is subjected to 
typical removing reaction of amino group to give a com 
pound of the formula (30) 

[0373] Wherein R5 and m are as de?ned above. This 
compound corresponds to a compound of the formula (13) 
Wherein X3 is —(CH2)m—. 
[0374] Alternatively, a compound of the formula (31) 

03m 

(27) 

(28) 

(29) 

(30) 

(31) 
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[0375] is subjected to Strecker reaction by reacting hydro 
gen cyanide in the presence of ammonia to give a compound 
of the formula (32) 

[0376] This compound corresponds to a compound of the 
formula (30) Wherein R5 is cyano group and m is 0. Sub 
sequent alcoholysis gives a compound of the formula (33) 
Wherein R5 of the formula (30) is loWer alkoXycarbonyl 

COZAk 

(32) 

(33) 

[0377] Wherein Ak is as de?ned above, and hydrolysis of 
the resultant compound gives a compound of the formula 
(34) Wherein R5 of the formula (30) is carboXy group 

cozn 

(34) 

[0378] [4] Connection or construction of moiety [iv] 
and moiety [v] 

[0379] A compound at the moiety [iv] of the formula (35) 

(35) 

NH 

R5 

[0380] Wherein R5 is as de?ned above, is reacted With a 
compound at the moiety [v] of the formula (36) 

[0381] Wherein R6, X4, X5 and L2 are as de?ned above, in 
the presence of a base such as sodium hydride, potassium 
hydride, sodium hydroXide, potassium hydroxide, lithium 
hydroXide, sodium carbonate, potassium carbonate, sodium 
hydrogencarbonate, potassium hydrogencarbonate, triethy 
lamine, N,N-diisopropylethylamine, pyridine and the like or 
reacted using a base such as triethylamine, N,N-diisopropy 
lethylamine and the like at 120-160° C. to give a compound 
of the formula (37) 
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(37) 

S N—X4—X5—R6 
R5 

[0382] Wherein R5, R6, X4 and X5 are as de?ned above. 

[0383] When a compound Wherein R6 is aryl group or 
heteroaryl group and the aryl group or heteroaryl group is 
substituted by amino group or acylamino group is desired, a 
compound having nitro group as a substituent at aryl group 
or heteroaryl group is reduced to give a compound having 
amino as a substituent. Further, an acylation reagent such as 

acyl halide, acid anhydride and the like is reacted to give a 
compound having of acylamino group as a substituent. 

[0384] When a compound Wherein X5 is —CH=CH— is 
desired, a compound of the formula (38) 

gXLCHO 
[0385] Wherein X4 is as de?ned above, is reacted With a 
compound of the formula (39) 

(38) 

(39) 
o 

[0386] Wherein R6 and Ak are as de?ned above, in the 
presence of a base such as sodium hydride, potassium 
hydride and the like, to give a compound of the formula (40) 

[0387] 

(40) 

Wherein R6 and X4 are as de?ned above. 

[0388] Production Method 2 

R1 k \N + 
| 
R2 

moiety 



US 2004/0006099 A1 

-continued 

/ 

moiety [vi] 

R5 
moiety [iii] moiety [iv] 

—X4_X5_R6 

moiety [v] 

[0389] The production method shoWn here is suitable for 
producing, of the compounds of the formula [I], a compound 
of the formula [I“] 

Jan. 8, 2004 

(42) 

[0394] Wherein R1, R2,R3, R4, X2 and k are as de?ned 
above. 

[0395] When a compound of the formula (43) having 
halogen atom at the 8-position at R4 

[0390] In this case, connection between moieties [i], [iii], 
[iv], [v] and [vi] can be started from any position. Construc 
tion or conversion of each moiety may be carried out 
independently or may be done after connecting some moi 
eties. When reactive functional group is present, a protecting 
group may be introduced or removed as appropriate. 

[0391] [5] Connection and construction of moiety and moiety [vi] 

[0392] A compound at the moiety [vi] of the formula (41) 

(41) 
HO 

[0393] Wherein R4, X2 and k are as de?ned above, is 
reacted With a sulfonylation reagent such as tri?uo 
romethanesulfonic anhydride and the like to convert 
hydroXy group thereof to a leaving group and reacted With 
cyanation reagent such as Zinc cyanide and the like in the 
presence of a catalyst such as tetrakis(triphenylphosphine 
)palladium and the like to give a cyano compound. The 
resultant compound is reacted With hydrogen sul?de under 
basic conditions to give a thioamide compound, Which is 
further S-alkylated With methyl iodide and the like and 
reacted With ammonium acetate or amine having a desired 
substituent to give a compound of the formula (42) 

(43) 
Hal 

[0396] Wherein Hal is halogen atom, and X2 and k are as 
de?ned above, is desired, a compound of the formula (44) 

(44) 

[0397] Wherein X2 and k are as de?ned above is halog 
eniZed With a halogeniZing reagent such as tert-butyl 
hypochlorite and the like. 

[0398] Connection of moiety [vi] and moiety [iii], and 
moiety [iii]-moiety [v] can be carried out in the same manner 
as in the connection of moiety [ii]-moiety [v] shoWn in 
Production Method 1. 
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[0399] Production Method 3 

moiety moiety [vii] moiety [viii] 

moiety 

[0400] The production method shoWn here is suitable for 
producing, of the compounds of the formula [I], a compound 
of the formula [I‘"] 

[In] 

N/ R3 

R1\ N 
N \ 

|2 >—(CH2)H,—Y14@~Y2—Y3—R7 R T 
(CH2)n—Y4—Y5—R8 

[0401] In this case, connection betWeen moieties [i], [vii], 
[viii], [ix], and can be started from any position. 
Construction or conversion of each moiety may be carried 
out independently or may be done after connecting some 
moieties. When reactive functional group is present, a pro 
tecting group may be introduced or removed as appropriate. 

[0402] [6] Connection and construction of moiety and moiety [vii] 

[0403] Using a compound of the formula (45) 

(45) 
NC N 

\>—§S 
N 

Qq 
[0404] and connection or construction of moiety and 
moiety [vi] as shoWn in Production Method 2 is carried out 
to give a compound of the formula (46) 

(46) 

.22 \HS 
N 

1 

Jan. 8, 2004 

moiety moiety 

[0405] Wherein R1, R2, R3 are each as de?ned above. 

[0406] [7] Connection and construction of moiety [vii] 

and moiety [viii], moiety [0407] A compound of the formula (47) 

(47) 

I No; 

[0408] Wherein L2 is as de?ned above, is reacted With a 
compound at the moiety of the formula (48) 

H2N—(CH2)n—Y4—Y5—R8 (48) 
[0409] Wherein R8, Y4, Y5 and n are each as de?ned above, 
or a salt thereof, in the presence of a base such as triethy 
lamine, N,N-diisoropylethylamine, sodium hydrogencar 
bonate, potassium hydrogencarbonate, sodium carbonate, 
potassium carbonate and the like to give a compound of the 
formula (49) 

(49) 

I No2 

[0410] Wherein R8, Y4, Y5 and n are as de?ned above. The 
compound of the formula (48) itself may be used as a base. 

[0411] The nitro group of a compound of the formula (49) 
is reduced by a knoWn method to give a compound of the 
formula (50) 

(50) 

I NH2 


















































































































































































