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DESCRIPTION 

TITLE OF THE INVENTION: CINNAMIC ACID AMIDE 

DERIVATIVE 

TECHNICAL FIELD 

[0001] The present invention relates to a cinnamic acid amide derivative or 

a pharmaceutically acceptable salt thereof. Also, the present invention 

relates to a pharmaceutical agent such as an analgesic, containing, as an 

10 active ingredient, at least one member of the compound and a 

pharmaceutically acceptable salt thereof. 

BACKGROUND ART 

[0002] "Pains" are roughly classified by causes of diseases into nociceptive 

15 pain (so-called general "pain") caused by a strong stimulus (nociceptive 

stimulus) that would result in damages to body tissues, and neuropathic 

pain, which is a disease pain resulting from an injury or malfunction of the 

central or peripheral nerve . This neuropathic pain causes, in addition to a 

spontaneous pain, a symptom such as a hyperalgesia that lowers the pain 

20 thresholds against the nociceptive stimulus and a severe pain (allodynia) 

caused by tactile stimulation that usually does not induce the pain. Once 

the morbid state is completed, it turns chronically whereby the outcome is 

very intractable. 

[0003] At present, non-steroidal anti-inflammatory drugs (NSAIDs), non-

25 narcotic analgesics, narcotic analgesics, and the like are used against 
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general "pains," so that therapeutic methods therefor have begun to be 

established. However, there are hardly any analgesics that can satisfy the 

neuropathic pains under the current situation. 

[0004] As a result of intensive studies on the compounds that show effects 

5 on various pains, the present inventors have found that the cinnamic acid 

amide derivative of the present invention has excellent analgesic actions to 

not only a nociceptive pain model animal but also a neuropathic pain 

model animal. As cinnamic acid amide derivatives, Patent Publication 1 

discloses a compound having antidepressant action and analgesic action. 

10 However, only the effects on nociceptive pains are evaluated, and actions 

on chronic pains such as neuropathic pains are not described at all. 

PRIOR ART REFERENCES 

PATENT PUBLICATIONS 

15 [0005] Patent Publication 1: Japanese Patent Laid-Open No. Sho-50-30842 

SUMMARY OF THE INVENTION 

PROBLEMS TO BE SOLVED BY THE INVENTION 

[0006] An object of the present invention is to provide a cinnamic acid 

20 amide derivative which is useful as a pharmaceutical agent such as an 

analgesic. 

MEANS TO SOLVE THE PROBLEMS 

[0007] As a result of intensive studies on compounds showing effects 

25 against various pains, the present inventors have found that a cinnamic 



acid amide derivative represented by the following general formula (I) has 

an excellent analgesic action in a model animal for nociceptive pains and a 

pathological model animal for neuropathic pains, so that the cinnamic acid 

amide derivative is useful as a pharmaceutical agent such as an analgesic. 

The present invention has been perfected thereby. 

EFFECTS OF THE INVENTION 

[0008] The cinnamic acid amide derivative of the present invention is a 

compound that shows excellent analgesic actions at low doses to not only a 

model animal for nociceptive pains but also a model animal for 

neuropathic pains, so that the cinnamic acid amide derivative is very useful 

as a drug for treating various pain diseases and the like. 

MODES FOR CARRYING OUT THE INVENTION 

[0009] The present invention relates to a novel cinnamic acid amide 

derivative or a pharmaceutically acceptable salt thereof, wherein the 

cinnamic acid amide derivative is represented by the following general 

formula (I): 

(i) 

wherein n stands for an integer of from 0 to 4; 

X] and X2, which are identical or different, stand for a hydrogen, a 



fluorine, a trifluoromethyl, or a carboxy, and either one of Xj and X2 

stands for a substituent other than a hydrogen; 

Rj stands for: 

- an hnidazolyl which may be substituted with alkyl having 1 to 6 carbon 

atoms or phenyl; 

- a pyrrolyl which may be substituted with alkyl having 1 to 4 carbon 

atoms; 

- a phenyl substituted with amino, alkoxy having 1 to 4 carbon atoms, 

pyrazolyl, isoxazolyl or morpholino; 

- a phenyl substituted with thiomorpholino which may be substituted with 

oxo; 

- a piperazino which may be substituted with alkyl having 1 to 4 carbon 

atoms or cyclohexyl; 

- a thiomorpholino which may be substituted with one or two oxos; 

- an amino which may be substituted with one or two alkyls having 1 to 4 

carbon atoms; or 

- any one of substituents selected from guanidino, benzoimidazolyl, 

indazolyl, pyrazolyl, triazolyl, pyridyl, pyrrolidinyl, piperidino, 

hexamethyleneimino, morpholino, and cyclohexy lamino; and 

R2 stands for a hydrogen, a cyano or an alkyl having 1 to 4 carbon atoms, 

with proviso that in a case of n=0, Ri stands for a substituent other than a 

phenyl substituted with morpholino; in a case of n=l, Ri stands for a 

substituent other than a pyridyl; in a case where R\ is a morpholino and R2 

is a hydrogen, when either one of Xi and X2 is a hydrogen, the other 

stands for a substituent other than a fluorine. 



[0010] In addition, the present invention relates to a pharmaceutical agent 

such as an analgesic, containing, as an active ingredient, at least one 

member of a cinnamic acid amide derivative and a pharmaceutically 

acceptable salt thereof, wherein the cinnamic acid amide derivative is 

represented by the following general formula (I): 

wherein n stands for an integer of from 0 to 4; 

Xi and X2, which are identical or different, stand for a hydrogen, a 

fluorine, a trifluoromethyl, or a carboxy, and either one of Xj and X2 

stands for a substituent other than a hydrogen; 

Ri stands for: 

- an imidazolyl which may be substituted with alkyl having 1 to 6 carbon 

atoms or phenyl; 

- a pyrrolyl which may be substituted with alkyl having 1 to 4 carbon 

atoms; 

- a phenyl substituted with amino, alkoxy having 1 to 4 carbon atoms, 

pyrazolyl, isoxazolyl or morpholino; 

- a phenyl substituted with thiomorpholino which may be substituted with 

oxo; 

- a piperazino which may be substituted with alkyl having 1 to 4 carbon 

atoms or cyclohexyl; 



- a thiomorpholino which may be substituted with one or two oxos; 

- an amino which may be substituted with one or two alkyls having 1 to 4 

carbon atoms; or 

- any one of substituents selected from carboxy, guanidino, indolyl, 

benzoimidazolyl, indazolyl, pyrazolyl, triazolyl, pyridyl, pyrrolidinyl, 

piperidino, hexamethyleneimino, morpholino, and cyclohexylamino; and 

R2 stands for a hydrogen, a cyano or an alkyl having 1 to 4 carbon atoms. 

[0011] In the substituents of the general formula (I) mentioned above, the 

alkyl having 1 to 4 carbon atoms stands for a linear or branched alkyl 

group, and the alkyl group is preferably a methyl, an ethyl, a propyl, an 

isopropyl, a butyl, an isobutyl, a sec-butyl, a f-butyl, or the like. The alkyl 

having 1 to 6 carbon atoms stands for a linear or branched alkyl group, 

and the alkyl group is preferably, a methyl, an ethyl, a propyl, an isopropyl, 

a butyl, an isobutyl, a sec-butyl, a f-butyl, a pentyl, an isopentyl, a 

neopentyl, a f-pentyl, a hexyl, an isohexyl or the like. The alkoxy having 

1 to 4 carbon atoms stands for a linear or branched alkoxy group, and the 

alkoxy group is preferably a methoxy, an ethoxy, an rc-propoxy, an 

isopropoxy, an «-butoxy, an isobutoxy, a sec-butoxy, a f-butoxy, or the 

like. 

[0012] The above-mentioned compound of the present invention 

represented by the general formula (I) can be produced in accordance with 

a method of (1) or (2) mentioned hereinbelow. However, during the 

production of a specified compound, one of ordinary skill in the art can as 

a matter of course modify properly in accordance with the chemical 

structures thereof. 



[0013] (1) Active Ester Method 

A compound of the general formula (B) [where Y is a 

cyanomethylhydroxy, a p-nitrophenoxy, a halogen-substituted phenoxy (a 

1,3,5 - trichlorophenoxy, a pentafluorophenoxy, etc.), a 2,5-

dioxopyrrolidin-l-yloxy (HOSu), a l,3-dioxo-I,3-dihydroisoindol-2-yloxy, 

a 3,5-dioxo-4-azatricyclo[5.2.I.02'6]-8-decen-4-yIoxy (HONB), aquinolin-

8-yloxy, or a pyridin-2-yloxy], which is an active ester form, can be 

obtained by reacting a compound of the general formula (A) with a 

suitable activating reagent in the presence of a suitable condensing agent 

in a solvent which is inert to the reaction, at room temperature for usually 

1 to 24 hours. A compound of the general formula (D) can be obtained by 

reacting the compound of the general formula (B) and a compound of the 

general formula (C) in a solvent which is inert to the reaction, in the 

presence of an inorganic base such as sodium hydrogencarbonate, 

potassium hydrogencarbonate, sodium carbonate, or potassium carbonate, 

at room temperature for usually 1 to 30 hours. Here, the inert solvent 

includes, for example, halogenated hydrocarbon-based solvents such as 

dichloromethane, 1,2-dichloroethane, and chloroform; ether-based 

solvents such as tetrahydrofuran (THF), 1,4-dioxane, 1,2-dimethoxyethane, 

and diethyl ether, and the like, or a mixed solvent such as acetonitrile-

water, 1,4-dioxane-water, or tetrahydrofuran (THF)-dimethyl formamide 



(THF-DMF) may be used. The condensing agent includes water-soluble 

carbodiimide (WSOHC1), dicyclohexylcarbodiimide (DCC), DCC-1-

hydroxybenzotriazole (DCC-HOBt), carbonyldiimidazole (CDI), and the 

like, and the activating reagent includes N-hydroxysuccinic acid imide, 

phenol, /?-nitrophenol, and the like. The compound of the general formula 

(B), which is an active ester form, can also be obtained by reacting an acid 

chloride mentioned later with HOSu or the like in a solvent which is inert 

to the reaction, in the presence of an organic base such as triethylamine or 

N-methylmorpholine, at room temperature for usually from 1 to 30 hours. 

[0014] (2) Acid Chloride Method 

A compound of the general formula (B) [where Y is a halogen such 

as fluorine, chlorine, bromine, or iodine] is formed by reacting a 

compound of the general formula (A) with a suitable halogenating reagent 

at a temperature equal to or lower than room temperature in an anhydrous 

solvent inert to the reaction. A compound of the general formula (D) can 

be obtained by adding a compound of the general formula (C) to the 

compound of the general formula (B) isolated or without being isolated at 

a temperature of 0°C or lower or a temperature equal to or lower than 

room temperature, and reacting the compounds for usually 1 to 30 hours. 

Here, the inert anhydrous solvent includes, for example, halogenated 

hydrocarbon-based solvents such as dichloromethane, 1,2-dichloroethane, 

and chloroform; ether-based solvents such as tetrahydrofuran (THF), 1,4-

dioxane, 1,2-dimethoxyethane, and diethyl ether; aromatic hydrocarbon-

based solvents such as benzene, toluene, and xylene; and the like. In 

addition, the suitable halogenating reagent includes cyanuric fluoride, 



phosphorus trichloride, phosphorus pentachloride, thionyl chloride, oxalyl 

chloride, cyanuric chloride, cyanuric bromide, 

dibromotriphenylphosphorane, 1 -dimethylamino-1 -iodo-2-methylpropene, 

and the like. 

[0015] The compound represented by the general formula (I) mentioned 

above includes, in a case where a pharmaceutically acceptable salt thereof 

is present, various kinds of salts thereof. The salts include, for example, 

addition salts with an acid such as hydrochloric acid, sulfuric acid, nitric 

acid, hydrobromic acid, phosphoric acid, perchloric acid, thiocyanic acid, 

boric acid, formic acid, acetic acid, haloacetic acid, propionic acid, 

glycolic acid, citric acid, tartaric acid, succinic acid, gluconic acid, lactic 

acid, malonic acid, fumaric acid, anthranilic acid, benzoic acid, cinnamic 

acid, p-toluenesulfonic acid, naphthalenesulfonic acid, or sulfanilic acid; 

salts with metals, such as alkali metals such as sodium and potassium, 

alkaline earth metals such as calcium and magnesium, or aluminum; or 

salts with bases such as ammonia and organic amines. These salts can be 

produced from each compound in a free form, or converted reversibly, in 

accordance with a known method. In addition, in a case where the 

compounds are present in the state of a stereoisomer such as a cis-trans 

isomer, an optical isomer or a coordination isomer, or a solvate including 

a hydrate or a metal complex compound, the present invention embraces 

any of stereoisomers, solvates, and complex compounds. 

[0016] Among the compounds of the present invention, preferred 

compounds are as follows. 

(i^-3-(2-Fluorophenyl)-A?'-[2-(l#-indol-3-yl)ethyl]-2-propenamide 
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[Compound 1]; 

®-3-(2-Fluorophenyl)-AT-(3-pyridyImethyl)-2-propenamide 

[Compound 2]; 

(i^-3-(2-FIuorophenyi)-7V-[2-(4-pyridyl)etftyI]-2-propenamide 

[Compound 3]; 

(£)-3-(2-FIuorophenyl)-A^-[2-( 1 -piperidyl)ethy l]-2-propenamide 

[Compound 4]; 

(£)-3-(2-Fluorophenyl)-//-(2-morpholinoethyl)-2-propenamide 

[Compound 5]; 

(E) -N- [2-(4-Cy cl ohexy Ip ip erazin-1 -yl)ethyl]-3 -(2-fluorophenyl)-2-

propenamide [Compound 6]; 

(^)-Ar-[3-(4-Cyclohexylpiperazin- l-y!)propyl] -3 -(2-fluorophenyl)-2-

propenamide [Compound 7]; 

(E)-2 -(2-F luoropheny 1)-7V- [2-( 1 -methyl-1 H-yy rrol-2-y l)ethy l]-2-

propenamide [Compound 8]; 

(E)-2 -(2-Fluorophenyl)-iV-[2-(2-pyridyl)ethyl]-2-propenamide 

hydrochloride [Compound 9]; 

(£)-3-(2-Fluorophenyl)-iV"-[2-(3 -pyridyl)ethyl]-2-propenamide 

hydrochloride [Compound 10]; 

(£)-3-(2-Fluorophenyl)-iV-(3-moiphoiinopropyl)-2"propenamide 

hydrochloride [Compound 11]; 

(i?)-Ar~(3"Dimethylaminopropyl)-3-(2-fluorophenyl)-2-propenamide 

hydrochloride [Compound 12]; 

(£)-iV-(4-Dimethylaminobutyl)-3-(2-fluorophenyl)-2-propenamide 

hydrochloride [Compound 13]; 
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(£)-iV-(4-Amiriobutyl)-3-(2-fluorophenyl)-2-propenaiTLide hydrochloride 

[Compound 14]; 

(i^-3-(2-Fluorophenyl)-N-[3-(4-methylpiperazin-l-yl)propyl]-2-

propenamide dihydrochloride [Compound 15]; 

(£)-3 -(2-Fluorophenyl)-iV- [2-(piperazin-1 -yl)ethyl]-2-propenamide 

dihydrochloride [Compound 16]; 

(£)-3-(2-Fluorophenyl)-N-[3 -(piperazin-1 -yI)propyl]-2-propenamide 

dihydrochloride [Compound 17]; 

(E)-3 -(2-F luorophenyl)-iV-[2-( 1 //-imidazol-4-yl)ethyl]-2-propenamide 

[Compound 18]; 

(£)-AL[2-(2-Aminophenyl)ethyl]-3-(2-fluorophenyl)-2-propenamide 

[Compound 19]; 

(£}-3-(2-Fluorophenyl)-Ar-[2-(4-methylpiperazin-1 -yl)ethyl]-2-

propenamide [Compound 20]; 

[0017] (£)-3-(2-FluorophenyI)-iV-[2-(imidazoI-1 -yl)ethyl]-2~propenamide 

hydrochloride [Compound 21]; 

(£)~iV-[2~(Benzoimidazol-l-yi)ethyl]-3-(2-fluorophenyl)-2~propenamide 

[Compound 22]; 

(£)-3-(2:,4-DifluorophenyI)-iV-[2-(imidazoi-l-yl)ethyl]-2-propenamide 

[Compound 23]; 

(25)- 3 -(2,5-Difiuorophenyl)-iV"-[2-(imidazol-1 -y l)ethyI]-2-propenamide 

[Compound 24]; 

(£)-;3 -(3 -Fluorophenyl)-jV-(3 -morpholinopropyl)-2-propenamide 

[Compound 25]; 

(iT)-3-(4-Fluorophenyl)-W-(3-morphoIinopropyl)-2-propenamide 
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[Compound 26]; 

(£)-3-(253-Difluorophenyl)-iV-(3-morpholinopropyl)-2-propenamide 

[Compound 27]; 

(£)-3-(2,4-Difluorophenyl)-AL(3-morpholinopropyl)-2-propenamide 

[Compound 28]; 

(£)-3-(2,5-Difluoropheny])-7V-(3-morpholinopropyl)-2-propenamide 

[Compound 29]; 

(£)-3-(2,6-Difluorophenyl)-7V-(3-morpholinopropyl)-2-propenamide 

[Compound 30]; 

(£)-3-(3,4-Difluorophenyl)-iV"(3-morphoIinopropyl)-2-propenamide 

[Compound 31]; 

(2s)-3-(2-Fluoro-4-trifluoromethylphenyl)-N-(3-morpholinopropyl)-2-

propenamide [Compound 32]; 

(£)-3-(4-Fluorophenyl)-7V-[4-morpholinophenyl]-2-propenamide 

[Compound 33]; 

(iT)-iV-(2~Aminoethyl)-3-(2-fluorophenyl)-2-propenamide hydrochloride 

[Compound 34]; 

(£)-3-(2-Fluorophenyl)-?/-[2-(pyrrolidin-l-yl)ethyl]-2-propenamide 

[Compound 35]; 

(F)-//-[(2-Azepan-l-yi)ethyl]-3-(2-fluorophenyI)-2-propenamide 

[Compound 36]; 

(£)-3-(2-Fluorophenyl)-iV-[2-(4-methoxyphenyl)ethyl]-2-propenamide 

[Compound 37]; 

(E)-3 -(2-Fluorophenyl)-W- [2-(pyrazol-1 -yl)ethy l]-2-propenamide 

[Compound 38]; 
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{E)-3 -(2-Fluoropheny \)-N- [2-([ 1,2,4]triazol-1 -yl)ethyl] -2-propenamide 

dihydrochloride [Compound 39]; 

(£)-3-(2-FluorophenyI)-iV^[2-([ 1,2s3]triazol-1 -yl)ethyl]-2-propenamide 

[Compound 40]; 

[0018] (J5)-3-(2-Fluorophenyl)-7V-[2-(indol-1 -yl)ethyl]-2-propenamide 

[Compound 41]; 

(£)-3-(2-Fluorophenyl)-AL[2-(2-methylimidazol-l-yI)ethyl]-2-

propenamide [Compound 42]; 

(£)-3-(2-Fluorophenyl)-A?'-[2-(2-isopropylimidazol-l-yI)ethyl]-2-

propenamide hydrochloride [Compound 43]; 

(£)-3-(2-FIuorophenyl)-./V-[2-(2-phenylimidazoI-1 -yl)ethyl]-2-

propenamide [Compound 44]; 

(£T)-3-(2-Fluorophenyl)-7V-[3-(imidazol-l-yl)propyI]-2-propenamide 

hydrochloride [Compound 45]; 

(£)-3-(4-FhiorophenyI)-2-methyl-N-(3-morpholinopropyl)-2-propenamide 

[Compound 46]; 

(E)~3-(2-C arboxypheny 1)-iV-[(2-imidazol- l-yl)ethyl]-2-prop enamide 

[Compound 47]; 

(E)-3 -(2-Fluorophenyl)-7V- [2-(2-butylimidazol-1 -yl)ethyl] -2-propenamide 

hydrochloride [Compound 48]; 

(£)-3-(3-Carboxyphenyl)-jV-[(2-imidazol-l-yl)ethyl]-2-propenamide 

hydrochloride [Compound 49]; 

(£)-3-(4-Carboxyphenyl)-iV-[(2-imidazol-l-yl)ethyl]-2-propenamide 

hydrochloride [Compound 50]; 

(JE)-3-(2-Fluorophenyl)-iV-[4-(2jy"-pyrazol-3-yl)phenyl]-2-propenamide 
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[Compound 51]; 

(£)-3-(2-Fluorophenyl)-Af-[3-(2//-pyrazol-3-yl)phenyI]-2-propenamide 

[Compound 52]; 

(£)-3-(2-Fluorophenyl)-jV-[4-(isoxazol-5-yl)phenyl]-2-propenamide 

[Compound 53]; 

(£)-3-(2-FIuorophenyl)-7V-[3-(isoxazol-5-yl)phenyl]-2-propenamide 

[Compound 54]; 

(£)-3-(2-Fluorophenyl)-W-( 1 #-indazoI-6~yl)-2-propenamide 

[Compound 55]; 

(£)-3-(2-Fluorophenyl)-7V-(l/f-indazol-5-yl)-2-propenamide 

[Compound 56]; 

(£)-A^(3-Morpholinopropyl)-3-(2-trifluoromethylphenyl)»2-propenamide 

hydrochloride [Compound 57]; 

(£)-2-Cyano-3-(4-fluorophenyl)-A^-(3-morpholinopropyl)-2-propenamide 

[Compound 58]; 

(£)-3-(2-Fluorophenyl)-AL[3-( 1 -piperidyl)propyl]-2-propenamide 

hydrochloride [Compound 59]; 

(£)-3-(4-Fluorophenyl)-iV-(3-thiomorpholinopropyl)-2-propenamide 

[Compound 60]; 

[0019] (£)-3-(2-Fluorophenyl)-7V-(3-thiomorpholinopropyI)-2-propenamide 

hydrochloride [Compound 61]; 

(E)-N-[3-( 1,1 -Dioxo-1,4-thiazinan-4-yl)propy]]-3-(2-fluorophenyl)-2-

propenamide hydrochloride [Compound 62]; 

(j5)-Af-[3-( 1,1 -Dioxo-1,4-thiazinan-4-yl)propyl]-3-(4-fluorophenyl)-2-

propenamide hydrochloride [Compound 63]; 
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(J£T)-7Vr-[(3-CyclohexyIamino)propyl]-3-(2-fluorophenyl)-2-propeaamide 

hydrochloride [Compound 64]; 

(JE)-3-(2-Fiuorophenyl)-Ar-(4-guanidinobutyl)-2~propenamide 

hydrochloride [Compound 65]; 

3 -{[(£) -3 -(2 -Fluoropheny l)-2-prop enoy 1] amino} propanoic acid 

[Compound 66]; 

(£)-3-(4-Fluorophenyl)-jV-[3-(1-oxo-1,4-thiazinan-4-yl)propyl]-2-

propenamide [Compound 67]; 

(2s)-3-(2-FluorophenyI)-N-[3-( 1 -oxo-1 ;4-thiazinan-4-yl)propyl]-2-

propenamide [Compound 68]; 

(E)-3-(2-Fluorophenyl)-AL[(3-thiomorpholinophenyl)methyl]-2-

propenamide [Compound 69]; 

(£")-3-(2-Fluorophenyl)-7V-{ [3-(oxo-1,4-thiazinan-4-yl)phenyI]methy 1} -2-

propenamide [Compound 70]; and 

(£)-3-(2-Fluorophenyl)-2-methyl-iV-[3-( 1-oxo-1,4-thiazinan-4-yl)propyI]-

2-propenamide hydrochloride [Compound 71]. 

[0020] Preferred embodiments of the present inventions are given 

hereinbelow: 

(1) A compound or a pharmaceutically acceptable salt thereof, wherein 

the compound is represented by the following general formula (I): 
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wherein n stands for an integer of from 0 to 4; 

Xi and X2, which are identical or different, stand for a hydrogen, a 

fluorine, a trifluoromethyl, or a carboxy, and either one of Xi and X2 

stands for a substituent other than a hydrogen; 

R| stands for: 

- an imidazolyl which may be substituted with alkyi having 1 to 6 carbon 

atoms or phenyl; 

- a pyrrolyl which may be substituted with alkyl having 1 to 4 carbon 

atoms; 

- a phenyl substituted with amino, alkoxy having 1 to 4 carbon atoms, 

pyrazolyl, isoxazolyl or morpholino; 

- a phenyl substituted with thiomorpholino which may be substituted with 

oxo; 

- a piperazino which may be substituted with alkyl having 1 to 4 carbon 

atoms or cyclohexyl; 

- a thiomorpholino which may be substituted with one or two oxos; 

- an amino which may be substituted with one or two alkyls having 1 to 4 

carbon atoms; or 

- any one of substituents selected from guanidino, benzoimidazolyl, 

indazolyl, pyrazolyl, triazolyl, pyridyl, pyrroli-dinyl, piperidino, 

hexamethyleneimino, morpholino, and cyclohexylamino; and 

R2 stands for a hydrogen, a cyano or an alkyl having 1 to 4 carbon atoms, 

with proviso that in a case of n=0, Rj stands for a substituent other than a 

phenyl substituted with morpholino; in a case of n=l, Ri stands for a 

substituent other than a pyridyl; in a case where Ri is a morpholino and R2 
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is a hydrogen, when either one of Xj and X2 is a hydrogen, the other 

stands for a substituent other than a fluorine. 

(2) The compound or a pharmaceutically acceptable salt thereof 

according to the above (1), wherein R2 is a hydrogen. 

(3) The compound or a pharmaceutically acceptable salt thereof 

according to the above (2), wherein either one of Xi and X2 is a hydrogen, 

and the other is a fluorine. 

(4) The compound or a pharmaceutically acceptable salt thereof 

according to the above (3), wherein Rj is an imidazolyl which may be 

substituted with alkyl having 1 to 6 carbon atoms or phenyl. 

(5) The compound or a pharmaceutically acceptable salt thereof 

according to the above (3), wherein R] is a pyrrolyl which may be 

substituted with alkyl having 1 to 4 carbon atoms. 

(6) The compound or a pharmaceutically acceptable salt thereof 

according to the above (3), wherein Rj is a phenyl substituted with amino, 

alkoxy having 1 to 4 carbon atoms, pyrazolyl, isoxazolyl, or morpholino. 

(7) The compound or a pharmaceutically acceptable salt thereof 

according to the above (3), wherein Ri is a phenyl substituted with 

thiomorpholino which may be substituted with oxo. 

(8) The compound or a pharmaceutically acceptable salt thereof 

according to the above (3), wherein Rj is a piperazino which may be 

substituted with alkyl having 1 to 4 carbon atoms or cyclohexyl. 

(9) The compound or a pharmaceutically acceptable salt thereof 

according to the above (3), wherein Ri is a thiomorpholino which may be 

substituted with one or two oxos. 
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(10) The compound or a pharmaceutically acceptable salt thereof 

according to the above (3), wherein Rj is an amino which may be 

substituted with one or two alkyls having 1 to 4 carbon atoms. 

(11) The compound or a pharmaceutically acceptable salt thereof 

5 according to the above (3), wherein Ri is any one of substituents selected 

from guanidino, benzoimidazolyl, indazolyl, pyrazolyl, triazolyl, pyridyl, 

pyrrolidinyl, piperidino, hexamethyleneimino, morpholino, and 

cyclohexylamino. 

(12) The compound or a pharmaceutically acceptable salt thereof 

10 according to the above (11), wherein Rl is any one of substituents selected 

from pyrazolyl, triazolyl, piperidino, and morpholino. 

[0021] (13) A pharmaceutical agent containing, as an active ingredient, 

at least one member of a compound and a pharmaceutically acceptable salt 

thereof, wherein the compound is represented by the following general 

15 formula (I): 

wherein n stands for an integer of from 0 to 4; 

Xi and X2, which are identical or different, stand for a hydrogen, a 

fluorine, a trifluoromethyl, or a carboxy, and either one of Xi and X2 

20 stands for a substituent other than a hydrogen; 

Ri stands for: 
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- an imidazolyl which may be substituted with alkyl having 1 to 6 carbon 

atoms or phenyl; 

- a pyrrolyl which may be substituted with alkyl having 1 to 4 carbon 

atoms; 

5 - a phenyl substituted with amino, alkoxy having 1 to 4 carbon atoms, 

pyrazolyl, isoxazolyi or morpholino; 

- a phenyl substituted with thiomorpholino which may be substituted with 

oxo; 

- a piperazino which may be substituted with alkyl having 1 to 4 carbon 

10 atoms or cyclohexyl; 

- a thiomorpholino which may be substituted with one or two oxos; 

- an amino which may be substituted with one or two alkyls having 1 to 4 

carbon atoms; or 

- any one of substituents selected from carboxy, guanidino, indolyl, 

15 benzoimidazolyl, indazolyl, pyrazolyl, triazolyl, pyridyl, pyrrolidinyl, 

piperidino, hexamethyleneimino, morpholino, and cyclohexylamino; and 

R2 stands for a hydrogen, a cyano or an allcyl having 1 to 4 carbon atoms. 

(14) The pharmaceutical agent according to the above (13), which is an 

analgesic. 

20 (15) The pharmaceutical agent according to the above (14), wherein the 

analgesic is a therapeutic agent for chronic pains. 

(16) The pharmaceutical agent according to the above (15), wherein the 

therapeutic agent for chronic pains is a therapeutic agent for lumbago, 

arthralgia, or neuropathic pains. 

25 (17) The pharmaceutical agent according to the above (14), wherein the 
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analgesic is a therapeutic agent for neuropathic pains. 

(18) The pharmaceutical agent according to any one of the above (13) to 

(17), which is an oral preparation. 

(19) The pharmaceutical agent according to any one of the above (13) to 

(17), which is an injectable preparation. 

(20) A method of treating a pain disease, including administering an 

effective amount of at least one member of a compound represented by the 

general formula (I) and a pharmaceutically acceptable salt thereof as 

defined in the above (13) to a patient in need thereof. 

(21) The method of treating a pain disease according to the above (20), 

wherein the pain disease is a chronic pain disease. 

(22) The method of treating a pain disease according to the above (21), 

wherein the chronic pain disease is lumbago, arthralgia, or a neuropathic 

pain disease. 

(23) The method of treating a pain disease according to the above (20), 

wherein the pain disease is a neuropathic pain. 

(24) The method of treating a pain disease according to any one of the 

above (20) to (23), including administering with an oral preparation. 

(25) The method of treating a pain disease according to any one of the 

above (20) to (23), including administering with an injectable preparation. 

(26) Use of a compound represented by the following general formula 

(I) or a pharmaceutically acceptable salt thereof as defined in the above 

(13), in the manufacture of a pharmaceutical agent for the treatment of a 

pain disease. 

(27) The use according to the above (26), wherein the pain disease is a 
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chronic pain disease. 

(28) The use according to the above (27), wherein the chronic pain 

disease is lumbago, arthralgia, or a neuropathic pain disease. 

(29) The use according to the above (26), wherein the pain disease is a 

neuropathic pain. 

(30) The use according to any one of the above (26) to (29), wherein the 

pharmaceutical agent is an oral preparation. 

(31) The use according to any one of the above (26) to (29), wherein the 

pharmaceutical agent is an injectable preparation. 

(32) A compound represented by the following general formula (I) or a 

pharmaceutically acceptable salt thereof as defined in the above (13), for 

use in the treatment of a pain disease. 

(33) The compound or a pharmaceutically acceptable salt thereof 

according to the above (32), wherein the pain disease is a chronic pain 

disease. 

(34) The compound or a pharmaceutically acceptable salt thereof 

according to the above (33), wherein the chronic pain disease is lumbago, 

arthralgia, or a neuropathic pain disease. 

(35) The compound or a pharmaceutically acceptable salt thereof 

according to the above (33), wherein the pain disease is a neuropathic pain. 

(36) The compound or a pharmaceutically acceptable salt thereof 

according to any one of the above (32) to (35), for use in an oral 

preparation. 

(37) The compound or a pharmaceutically acceptable salt thereof 

according to any one of the above (32) to (35), for use in an injectable 
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preparation. 

[0022] The compound of the present invention can be combined with 

various pharmaceutical additives such as an excipient, a binder, a wetting 

agent, a disintegrant. a lubricant, or a diluent suitable for the dosage form 

to form a pharmaceutical composition. As the oral preparation, the 

compound can be prepared into a dosage form such as a tablet, a capsule, a 

powder, a granule, a liquid, a syrup, or a sublingual preparation. As the 

parenteral preparation, the compound can be formed into a preparation, 

such as injectable preparations for subcutaneous, intramuscular, articular 

cavity, or intravenous administration, suppositories for intrarectal 

administration, and inhalants for intranasal administration. In the 

formulation, the compound of the present invention may be used in the 

form of a pharmaceutically acceptable salt thereof, and the compounds can 

be used alone or in a proper combination. Further, the compound may be 

made into a combination drug with another pharmaceutically active 

ingredient. 

[0023] As the additives when formed into an oral preparation, for example, 

a conventional excipient such as lactose, mannitol, corn starch or potato 

starch, a binder such as a crystalline cellulose, a cellulose derivative, gum 

arabic, corn starch, or gelatin, a disintegrant such as corn starch, potato 

starch, or carboxymethyl cellulose potassium, a lubricant such as talc or 

magnesium stearate, other additives such as a filler, a wetting agent, a 

buffer, a preservative, or a fragrance or the like can be properly combined, 

and a flavoring substance, an aromatizing agent or the like may be added 

thereto. 
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[0024] When prepared into a liquid preparation or an emulsive or 

suspending injectable preparation, a dissolution aid, a suspension agent, an 

emulsifier, a stabilizer, a preservative, an isotonic agent or the like which 

is ordinarily used may be properly added thereto, and the mixture is 

usually subjected to a sterile treatment. 

[0025] The desired dose of the compound in the present invention may vary 

depending upon the subjects to be administered (age, body weight etc. of 

patients), the kinds or extent of the disease, the dosage form, the 

administration method, the administration period, and the like. In order to 

obtain a desired effect, the compound of the present invention can be 

orally administered usually in an amount of from 0.5 to 1000 mg5 

preferably from 1 to 500 mg, for adult at once or in several divided 

administrations per day. In the case of the parenteral administration, the 

daily dose is preferably from one-third to one-tenth of the dose level for 

each of the doses mentioned above, and the agent can be administered 

usually at once or in several divided administrations per day. In the case 

of a sustained-release preparation where a drug is released over a highly 

extended period of time, it is preferable that the administration is made 

once or so in a period of from one week to one year. 

EXAMPLES 

[0026] Next, the present invention will be hereinafter explained more 

specifically by means of Examples, without intending to limit the present 

invention to these Examples. 

A melting point was determined using Yamato Scientific, Model 
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MP-21, a melting point measuring instrument. No compensation of the 

thermometer was made. Nuclear magnetic resonance spectrum (!H-NMR) 

was measured with Bruker, Model ARX-500, a nuclear magnetic 

resonance analyzer using TMS (8 = 0) as an internal standard substance. 

Silica gel column chromatography was performed using silica gel 

PSQ100B for normal phase chromatography (FUJI SILYSIA CHEMICAL 

LTD.). Thin-layer chromatography was performed using Silica gel F254 

(Merck, No. 5715), and detection was made using a UV lamp and a 5% 

phosphomolybdic acid-ethanol color development reagent. Commercial 

products themselves were used as the reagents and solvents. 

[0027] Example 1 

Production of fjfl-3-C2-Fluorophenvl')-//-r2-f 1 jf-indol-3-vl')ethvil-2-

propenamide (Compound 1). 

WSC«HC1 (4.3 g, 22 mmol) was added to a methylene chloride 

(150 mL) solution of 2-fluorocinnamic acid (3.4 g, 21 mmol) and 

tryptamine (3.0 g, 19 mmol) at 0°C, and the mixture was stirred for 

4 hours. DMF (120 mL) was added thereto, and the mixture was stirred in 

that state for 72 hours. The reaction solution was concentrated to 1/2 of 

the volume under a reduced pressure, and thereafter poured into an ice 

water, and the mixture was extracted with ethyl acetate. An organic layer 

was dried over anhydrous sodium sulfate. Thereafter, the residue obtained 

by distilling off the solvents under a reduced pressure was purified with 

silica gel column chromatography («-hexane : ethyl acetate = 1:1), to give 

the captioned compound (2.1 g, 51%) as an amorphous solid. 

[0028] Example 2 
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Production of (•g)-3-(2-FluorophenyiVyV-(,3-pvridvlmethyl')-2-propenainide 

(Compound 2). 

3-AminomethyIpyridine (2.0 g, 19 mmol) and WSC-HC1 (3.8 g, 

20 mmol) were added to a methylene chloride (60 mL) suspension of 2-

fluorocinnamic acid (3.0 g, 18 mmol) at 0°C, and the mixture was stirred 

at room temperature for 3 hours. The reaction mixture was washed with 

water, and an organic layer was then dried over anhydrous sodium sulfate. 

The residue obtained by distilling off the solvents under a reduced 

pressure was purified with silica gel column chromatography {n-

hexane : ethyl acetate = 1:1), to give the captioned compound (3.9 g, 85%) 

as crystals. 

Compounds 3 to 5 were produced in the same manner as this 

compound from appropriate starting compounds. 

[0029] Example 3 

Production of 2-^2-('4-CvcIohexylpiperazin-l-yOethy^iso^ndole-1.3-dione• 

Af-(2-BromoethyI)phtflalimide (2.5 g, 10 mmol) and potassium 

carbonate (2.0 g, 15 mmol) were added to a DMF (30 mL) solution of 1-

cyclohexylpiperazine (1.7 g, 10 mmol) at room temperature, and the 

mixture was stirred at 100°C for 24 hours. The reaction mixture was 

extracted with ethyl acetate, and an organic layer was washed with a 

saturated sodium chloride solution, and thereafter dried over anhydrous 

sodium sulfate. The residue obtained by distilling off the solvents under a 

reduced pressure was purified with silica gel column chromatography (n-

hexane : ethyl acetate = 7:3), to give the captioned compound (2.8 g, 82%) 

as an amorphous solid. ^-NMR (DMSO-ak) 5: 1.38-1.41 (m, 11H), 2.35-
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2.37 (m, 4H), 2.54 (t, J= 6.5 Hz, 2H), 3.21-3.22 (m, 4H), 3.70 (t, 7=6.5 Hz, 

2H), 7.83-7.89 (m, 4H). 

[0030] Example 4 

Production of 2-(4-Cvclohexvlpiperazin-1 -vQethvl amine. 

Hydrazine monohydrate (0.8 g, 16 mmol) was added to an ethanol 

(30 mL) solution of the compound obtained in Example 3 (2.8 g, 

8.2 mmol) at room temperature, and the mixture was heated under 

refluxing for 24 hours. The precipitated crystals were filtered away, and 

the solvent of the filtrate was distilled off under a reduced pressure. The 

residue was purified with silica gel column chromatography 

(chloroform : methanol = 95:5), to give the captioned compound (1.3 g, 

75%) as an oily product. !H-NMR (DMSO-flfe) 5: 1.05-1.17 (m, 5H), 

1.53-1.55 (m, 1H), 1.68-1.71 (m,4H), 2.11-2.13 (m, 1H), 2.30-2.45 (m 

7H), 2.48-2.51 (m, 3H), 3.67 (t, J=6.6 Hz, 2H). 

[0031] Example 5 

Production of (jD-/y-r2-(4-Cvclohexvlpiperazin-l-vPethyrf-3-(2-

fluorophenyQ-2-propenamide (Compound 6). 

The same procedures as those in Compound 2 were carried out 

from 2-fluorocinnamic acid (1.3 g, 7.8 mmol), the compound obtained in 

Example 4 (1.8 g, 8.5 mmol), WSC"HC1 (1.9 g, 10 mmol), and methylene 

chloride (50 mL), to give the captioned compound (1.9 g, 63%) as crystals. 

[0032] Example 6 

Production of 2-r3-(4-Cvclohexylpiperazin-l-yQpropynisoindole-1,3-

dione. 

The same procedures as in Example 3 were carried out from 1-
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cyclohexylpiperazine (1.7 g, 10 mmol), N-(3-bromopropyl)phthalimide 

(2.7 g, 10 mmol), potassium carbonate (2.0 g, 15 mmol) and DMF 

(30 mL), to give the captioned compound (2.5 g, 71%) as an amorphous 

solid. 'H-NMR (DMSO-40 5: 0.99-1.04 (m, 3H), 1.08-1.19 (m, 2H), 

1.52-1.54 (m, 3H), 1.65-1.73 (m, 4H), 1.99-2.02 (m, 1H), 2.05-2.29 (m, 

10H), 3.64 (t, J=6.6 Hz, 2H), 7.81-7.87 (m, 4H). 

[0033] Example 7 

Production of 3-f4-Cvclohexvlpiperazin-l -yflpropylamine. 

The same procedures as in Example 4 were carried out from the 

compound obtained in Example 6 (2.5 g, 7.0 mmol), hydrazine 

monohydrate (0.5 g, 10 mmol), and ethanol (30 mL), to give the captioned 

compound as an oily product. This compound was used in the subsequent 

reaction without purification. 

[0034] Example 8 

Production of fE\-N-\3-(4-C'yclohexylpiperazin-l-ylWopyn-3-f2" 

fluorophenvD-2-propenamide (Compound 7). 

The same procedures as those in Compound 2 were carried out from 

2-fluorocinnamic acid (1.2 g, 7.2 mmol), the compound obtained in 

Example 7 (1.6 g, 7.1 mmol), WSC'HCl (1.6 g, 8.3 mmol), and methylene 

chloride (40 mL), to give the captioned compound (1.8 g, 69%) as crystals. 

[0035] Example 9 

Production of 2-( 1-Methyl-lff-pyrrol-2-vl")ethanol. 

A THF (200 mL) solution of methyl l-methylpyirole-2-acetate (23 g, 

150 mmol) was added dropwise to an ethanol solution (200 mL) of 

sodium borohydride (6.8 g, 180 mmol) and lithium chloride (7.6 g, 
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180 mmol) at room temperature, and the mixture was stirred in that state 

for 24 hours. The precipitated crystals were filtered away. Thereafter, the 

residue obtained by distilling off the filtrate under a reduced pressure was 

purified with silica gel column chromatography (w-hexane : ethyl 

5 acetate - 1:1), to give the captioned compound (15.4 g, 93%) as an oily 

product. !H-NMR (DMSO-d6) 5: 2.66 (t, J=13 Hz, 2H), 3.49 (s, 3H), 

3.54-3.58 (m, 2H), 4.66 (t, ^5.4 Hz, 1H), 5.75-5.76 (m, 1H), 5.83-5.84 

(m, 1H), 6.56-6.67 (m, IH). 

[0036] Example 10 

10 Production of 2-f 1 -Methyl- l/f-pvrrol-2-vDethyImethanesulfonate. 

A methylene chloride (50 mL) solution of methanesulfonyl chloride 

(5.7 mL,74 mmol) was added dropwise to a methylene chloride (80 mL) 

solution of the compound obtained in Example 9 (7.5 g, 67 mmol) and 

triethylamine (10 mL, 74 mmol) at room temperature, and the mixture 

15 was stirred in that state for 18 hours. The reaction mixture was washed 

with a saturated sodium chloride solution, and an organic layer was then 

dried over anhydrous sodium sulfate. The residue obtained by distilling 

off the solvents under a reduced pressure was purified with silica gel 

column chromatography (rc-hexane : ethyl acetate = 3:2), to give the 

20 captioned compound (4.5 g, 33%) as an oily product. 'H-NMR (DMSO-

d6) 5: 2.96 (t, .7=6.9 Hz, 2H), 3.12 (s, 3H), 3.52 (s, 3H), 4.35 (t, J=6.9 Hz, 

2H), 5.87-5.90 (m, 2H), 6.63-6.64 (m, 1H). 

[0037] Example 11 

Production of 2-F2-( 1 -Methvl- lif-Pvrrol-2-vl)ethvllisoindole-1.3-dione. 

25 The same procedures as in Example 3 were carried out from the 



29 

compound obtained in Example 10 (4.5 g, 22 mmol), potassium 

phthalimide (4.7 g, 25 mmol), potassium carbonate (4.0 g, 29 mmol), and 

DMF (80 mL), to give the captioned compound (3.7 g, 66%) as an 

amorphous solid. *H-NMR (DMSO-^6) 5: 2.87 (t, >7.4 Hz, 2H), 3.56 (s, 

5 3H), 3.76 (t, .7=7.4 Hz, 2H), 5.71-5.73 (m, 1H), 5.79-5.80 (m, 1H), 6.60-

6.61 (m, 1H), 7.82-7.87 (m, 4H). 

[0038] Example 12 

Production of 2-(l-Methyl- lff-pvrrol-2-yDethylamine. 

The same treatments as in Example 4 were carried out from the 

10 compound obtained in Example 11 (3.7 g, 14 mmol), hydrazine 

monohydrate (1.0 mL, 21 mmol) and ethanol (160 mL), to give the 

captioned compound as an oily product. This compound was used in the 

subsequent reaction without purification. 

[0039] Example 13 

15 Production of fff)-3-(2--Fluorophenyl)-iV-r2-( 1 -methyl-1 //-pyrrol-2-

vDethvn-2-propenamide (Compound 81 

The same procedures as those in Compound 2 were carried out from 

2-fluorocinnamic acid (3.0 g, 18 mmol), the compound obtained in 

Example 12 (1.5 g, 12 mmol), WSC'HCl (3.5 g, 18 mmol), and methylene 

20 chloride (60 mL), to give the captioned compound (1.8 g, 56%) as crystals. 

[0040] Example 14 

Production of (ff)-3-(2-FhiorophenvlViV-r2-(2-pyridyr)ethyl1-2-

propenamide hydrochloride (Compound 91 

2-(2-Aminoethyl)pyridine (2.3 g, 19 mmol) and WSC»HC1 (3.8 g, 

25 20 mmol) were added to a methylene chloride (50 mL) suspension of 2-
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fluorocirmamic acid (3.0 g, 18 mmol) at 0°C, and the mixture was stirred 

at room temperature for 3 hours. The reaction'mixture was washed with 

water, and an organic layer was then dried over anhydrous sodium sulfate. 

The residue obtained by distilling off the solvents under a reduced 

pressure was purified with silica gel column chromatography (n-

hexane : ethyl acetate =1:1). A 4 mol/L hydrogen chloride-dioxane 

solution (13 mL, equivalent to HC152 mmol) was added dropwise to a 

methylene chloride (10 mL) solution of the purified product at room 

temperature. The mixture was stirred in that state for 1 hour. Thereafter, 

a petroleum ether was added to the residue obtained by distilling off the 

solvents under a reduced pressure, and the precipitated crystals were 

collected by filtration, to give the captioned compound (4.0 g, 73%). 

Compounds 10 to 14 were produced in the same manner as this 

compound from appropriate starting compounds. 

[0041] Example 15 

Production of 2-f3-f4-Methvlpiperazin-1 -yDpropvllisoindole-1,3-dione. 

The same procedures as in Example 3 were carried out from 1-

methylpiperazine (1.9 g, 10 mmol), N-(3-bromopropyl)phthalimide (2.7 g, 

10 mmol), potassium carbonate (2.0 g, 15 mmol) and DMF (30 mL), to 

give the captioned compound (2.6 g, 70%) as an amorphous solid. *H-

NMR (DMSO-rf6) 8: 1.70-1.75 (m, 2H), 1.90-2.30 (m, 13H), 3.63 (t,.7=6.7 

Hz, 2H), 7.82-7.87 (m, 4H). 

[0042] Example 16 

Production of 3-f4-Methvlpiperazin-l-vDpropvlamine. 

The same procedures as in Example 4 were carried out from the 
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compound obtained in Example 15 (1.1 g, 3.8 mmol), hydrazine 

monohydrate (0.4 g, 8.0 mmol) and ethanol (30 mL), to give the captioned 

compound (0.3 g, 48%) as an oily product. ]H-NMR (DMSO-dg) 8: 1.43-

1.49 (m, 2H), 2.13 (s, 3H), 2.20-2.40 (br, 9H), 2.49-2.54 (m, 3H). 

[0043] Example 17 

Production of (7r)-3-f2-Fluorophenyl)-N-f3-f4-methvlpiperazin-l-

vQpropytl-2-propenamide dihydrochloride fCompound 15). 

The same procedures as those in Compound 9 were carried out from 

2-fluorocinnamic acid (0.39 g, 1.5 mmol), the compound obtained in 

Example 16 (0.24 g, 1.5 mmol), WSC'HCl (0.29 g, 1.5 mmol), and 

methylene chloride (4 mL), to give the captioned compound (0.11 g, 22%) 

as crystals. 

[0044] Example 18 

Production of tert-Butyl 4-r2-(1.3-dioxo-1.3-dihydroisoindol-2-

yllethvllpiperazine-1 -carboxylate. 

The same procedures as in Example 3 were carried out from 1-

(terf-butoxycarbonyl)piperazine (1.9 g, 10 mmol), N-(2-

bromoethyl)phthalimide (2.5 g, 10 mmol), potassium carbonate (2.0 g, 

15 mmol), and DMF (30 mL), to give the captioned compound (1.8 g, 

69%) as an amorphous solid. !H-NMR (DMSCW$) 8: 1.38 (s, 9H), 2.36-

2.37 (m, 4H), 2.54 (t, J=6.5 Hz, 2H), 3.20-3.22 (m, 4H), 3.70 (t, J=6.5 Hz, 

2H), 7.83-7.89 (m, 4H). 

[0045] Example 19 

Production of fert-ButvI 4-f2-aminoethyl)piperazine-1 -carboxvlate. 

The same procedures as in Example 4 were carried out from the 
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compound obtained in Example 18 (1.8 g, 5.0 mmol), hydrazine 

monohydrate (0.5 g, 10 mmol) and ethanol (30 mL), to give the captioned 

compound (0.8 g, 72%) as an oily product. 'H-NMR (DMSO-a^) 6: 1.39 

(s, 9H), 2.29-2.35 (m, 8H), 2.67 (t J=6.6 Hz, 2H), 3.28-3.30 (m, 2H). 

[0046] Example 20 

Production of f£r)-3-f2-Fluorophenvl)-iV-r2-fpiperazin-l-vl')ethvn-2-

propenamide dihydrochloride (Compound 161 

The same procedures as those in Compound 9 were carried out from 

2-fluorocinnamic acid (0.34 g, 2.0 mmol), the compound obtained in 

Example 19 (0.55 g, 2.1 mmol), WSC'HCl (0.42 g, 2.2 mmol), and 

methylene chloride (20 mL), to give the captioned compound (0.4 g, 63%) 

as crystals. 

[0047] Example 21 

Production of fert-Butvl 4-F3-d.3-dioxo-1.3-dihvdroisoindol-2-

yOpropyHpiperazine-l-carboxvlate. 

iction of fert-Butvl 4-f3-aminopropvDpiperazine-l-carboxvlate. 

The same procedures as in Example 4 were carried out from the 
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compound obtained in Example 21 (4.7 g, 13 mmol), hydrazine 

monohydrate (0.7 g, 14 mmol) and ethanol (80 mL), to give the captioned 

compound (2.6 g, 87%) as an oily product. !H-NMR (DMS(W<>) 8: 1.39 

(s, 9H), 1.73-1.75 (m, 2H), 2.29-2.35 (m, 8H), 2.68 (t, >6.8 Hz, 2H), 

3.28-3.30 (m, 2H). 

[0049] Example 23 

Production of (ff)-3-f2-FhiorophenylV-iV'-f3-fpiperazin-l-yl)propvri-2-

propenamide dihydrochloride (Compound 17). 

The same procedures as those in Compound 9 were carried out from 

2-fluorocinnamic acid (2.6 g, 16 mmol), the compound obtained in 

Example 22 (4.0 g, 16 mmol), WSC'HCl (3.5 g, 18 mmol), and methylene 

chloride (80 mL), to give the captioned compound (2.6 g, 50%) as crystals. 

[0050] Example 24 

Production of (£r)-3-(/2-Fluorophenvl')-2-propenovl chloride. 

Thionyl chloride (55 mL, 0.75 mol) was added to 2-fluorocinnamic 

acid (25.0 g, 0.15 mol), and the mixture was heated under refluxing for 

2 hours. The solvent was distilled off under a reduced pressure, to give 

the captioned compound (27.8 g, quant) as an oily product. 'H-NMR. 

(CDC13) 8: 6.75 (d, > 15.8 Hz, 1H), 7.13-7.17 (m, 1H), 7.21-7.24 (m, 1H), 

7.44-7.47 (m, 1H), 7.54-7.58 (m, 1H), 7.94 (d, >15.8 Hz, 1H). 

[0051] Example 25 

Production of (2.5-Dioxopyrrolidin-l-vO (2fl-3-f2-fluorophenyD -2-

propenoate. 

A methylene chloride (200 mL) solution of the compound obtained 

in Example 24 (27.8 g, 0.15 mol) was added dropwise to a methylene 
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chloride (200 mL) solution of IiOSu (17.3 g, 0.15 mol) and triethylamine 

(23 mL, 0.17 mol) at 0°C. The mixture was stirred at room temperature 

for 19 hours, the reaction mixture was then washed with water, and an 

organic layer was dried over anhydrous sodium sulfate in the presence of a 

small amount of silica gel. The precipitated crystals obtained by distilling 

off the solvent under a reduced pressure were filtered with diethyl ether, to 

give crude crystals (33.6 g). The crude crystals (33.6 g) were 

recrystallized from ethyl acetate (210 mL), to give the captioned 

compound (27.5 g, 70%). Mp. 148-149°C. *H-NMR (DMSO-</6) 5:2.88 

(s, 4H), 7.03 (d, J=16.2 Hz, 1H), 7.32-7.38 (m, 2H), 7.58-7.62 (m, 1H), 

7.98-8.04 (m, 2H). 

[0052] Example 26 

Production of fjfl-3-f2-Fhiorophenvn-iV'-r2-ni7-imidazol-4-vDethvn-2-

propenamide (Compound 18"). 

Sodium hydrogencarbonate (4.2 g, 50 mmol) was added to an 

aqueous solution (50 mL) of 2-imidazol-4-ylethyIamine (4.7 g, 18 mmol) 

at room temperature. The mixture was stirred in that state for 30 minutes, 

a dioxane (60 mL) solution of the compound obtained in Example 25 

(4.7 g, 18 mmol) was then added dropwise thereto, and the mixture was 

stirred at room temperature for 18 hours. The reaction mixture was 

extracted with ethyl acetate, and an organic layer was washed with a 

saturated sodium chloride solution, and then dried over anhydrous sodium 

sulfate. The residue obtained by distilling off the solvents under a reduced 

pressure was purified with silica gel column chromatography 

(chloroform : methanol = 4:1), to give the captioned compound (1.7 g, 
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36%) as crystals. 

Compound 19 was produced in the same manner as this compound 

from an appropriate starting compound. 

[0053] Example 27 

Production of 2-r2-f4-Methylpiperazin-l-yl)ethyHisoindole-i.3-dione, 

The same procedures as in Example 3 were carried out from 1-

methylpiperazine (1.0 g, 10 mmol), 7V-(2-bromoethyl)phthalimide (2.5 g, 

10 mmol), potassium carbonate (2.0 g, 15 mmol) and DMF (30 mL), to 

give the captioned compound (1.6 g, 59%) as an amorphous solid. 1H-

NMR (DMSO-eQ 5: 2.09 (s, 3H), 2.10-2.40 (m, 8H), 2.51 (t, .7=6.5 Hz, 

2H), 3.68 (t, J=6.5 Hz, 2H), 7.83-7.89 (m, 4H). 

[0054] Example 28 

Production of 2-C4-Methvlpiperazin-1 -vOethylamine. 

The same procedures as in Example 4 were carried out from the 

compound obtained in Example 27 (1.6 g, 5.9 mmol), hydrazine 

monohydrate (0.6 g, 12 mmol) and ethanol (30 mL), to give the captioned 

compound as an oily product. This compound was used in the subsequent 

reaction without purification. 

[0055] Example 29 

Production of fiT)-3-f2-PhiorophenvlV./V-r2-('4-methylpiperazin-l-

vDethvn-2-propenamide ("Compound 20"). 

The same procedures as those in Compound 18 were carried out 

from the compound obtained in Example 28 (0.21 g, 1.5 mmol), the 

compound obtained in Example 25 (0.39 g, 1.5 mmol), sodium 

hydrogencarbonate (0.17 g, 2.0 mmol), water (5 mL), and dioxane (5 mL), 



to give the captioned compound (0.15 g, 34%) as crystals. 

[0056] Example 30 

Production of 2-f2-Imidazol-l-vlethvl)isoindoline 1.3-dione. 

A toluene (400 mL) solution of imidazole (20 g, 0.29 mol) and N-(2-

bromoethyl)phthalimide (33 g, 0.13 mol) was heated under refluxing for 

16 hours. Chloroform was added to the residue obtained by distilling off 

the solvent under a reduced pressure, and the mixture was washed with a 

saturated aqueous sodium hydrogencarbonate solution and a saturated 

sodium chloride solution. An organic layer was dried over anhydrous 

sodium sulfate, and diethyl ether was then added to the residue obtained 

by distilling off the solvents under a reduced pressure. The precipitated 

crystals were collected by filtration, to give the captioned compound (20 g, 

64%). Mp. 155-156°C. ^-NMR (DMSO-rf6) §: 3.92 (t,>6.1 Hz, 2H), 

4.25 (t, >6.1 Hz, 2H), 6.81 (s, 1H), 7.13 (s, 1H), 7.34 (s, 1H), 7.83-7.85 

(m, 4H). 

[0057] Example 31 

Production of 2-Imidazol-l-vlethvlamine. 

The same treatments as in Example 4 were carried out from the 

compound obtained in Example 30 (2.2 g, 9.1 mmol), hydrazine 

monohydrate (0.7 g, 14 mmol) and ethanol (40 mL), to give the captioned 

compound as an oily product. This compound was used in the subsequent 

reaction without purification. 

[0058] Example 32 

Production of (£V3 - C2-Fluoroohen vD-iY"-1"2-fimidazol-1 -yDethvll-2-

propenamide hydrochloride (Compound 21). 
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A methylene chloride (30 mL) solution of the compound obtained in 

Example 25 (2.6 g, 10 mmol) was added to a methylene chloride (20 mL) 

solution of the compound obtained in Example 31 (0.66 g, 5.9 mmol) at 

room temperature, and the mixture was stirred in that state for 5 hours. 

5 The reaction mixture was washed with water, and an organic layer was 

then dried over anhydrous sodium sulfate. The residue obtained by 

distilling off the solvents under a reduced pressure was purified with silica 

gel column chromatography (w-hexane : ethyl acetate = 3:2). A 4 mol/L 

hydrogen chloride-dioxane solution (8 mL, equivalent to HC1 32.0 mmol) 

10 was added dropwise to a methylene chloride (10 mL) solution of the 

purified product at room temperature. The mixture was stirred in that state 

for 1 hour, and a petroleum ether was then added to the residue obtained 

by distilling off the solvents under a reduced pressure, to give the 

captioned compound (1.3 g, 50%) as an amorphous solid . 

15 [0059] Example 33 

Production of 242-n3enzimidazol-l-yr)ethvl1isoindole-L3-dione. 

JV-(2-Bromoethyl)phthalimide (7.6 g, 30 mmol) and anhydrous 

potassium carbonate (6.2 g, 45 mmol) were added to a DMF (150 mL) 

solution of benzimidazole (4.7 g, 40 mmol) at room temperature, and the 

20 mixture was stirred at 100°C for 18 hours. Water was added to the 

reaction mixture, the mixture was extracted with ethyl acetate, and an 

organic layer was washed with a saturated sodium chloride solution, and 

then dried over anhydrous sodium sulfate. The solid obtained by distilling 

off the solvents under a reduced pressure was washed with diethyl ether, 

25 to give the captioned compound (2.6 g, 30%) as an amorphous solid. 1H-
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NMR (DMSO-<*6) 5: 3.98 (t, >6.1 Hz, 2H), 4.52 (t, >6.1 Hz, 2H), 7.15-

7.18 (m, 2H), 7.53-7.61 (m, 2H), 7.81 (s, 4H), 8.17 (s, 1H). 

[0060] Example 34 

Production of (7sWV-r2-(Benzoimidazol-1 -vOethvn-3-f2-fluorophenyl)-2-

propenamide (Compound 22). 

Hydrazine monohydrate (0.8 g, 15 mmol) was added to an ethanol 

(100 mL) solution of the compound obtained in Example 33 (2.6 g, 

8.9 mmol) at room temperature, and the mixture was heated under 

refluxing for 2 hours. The precipitated crystals were filtered away, and the 

solvent of the filtrate was then distilled off under a reduced pressure, to 

give 2-(benzoimidazoI-1 -yl)ethy famine as an oily product. This 

compound was used in the subsequent reaction without purification. This 

compound (1.1 g, 7.0 mmol) and WSC-HCl (2.3 g, 12 mmol) were added 

to a methylene chloride (80 mL) suspension of 2-fluorocinnamic acid 

(1.7 g, 10 mmol) at 0°C, and the mixture was stirred at room temperature 

for 1 hour. The reaction mixture was washed with water, and an organic 

layer was then dried over anhydrous sodium sulfate. The residue obtained 

by distilling off the solvents under a reduced pressure was purified with 

silica gel column chromatography (NH, rc-hexane : ethyl acetate = 1:1), to 

give the captioned compound (0.7 g, 33%). 

Compounds 23 to 37 were produced in the same manner as this 

compound from appropriate starting compounds. 

[0061] Example 35 

Production of 2-r2-("Pvrazol-l-vl")ethvnisoindole-1.3-dione. 

Pyrazole (2.0 g, 35 mmol) was added to a DMF (100 mL) solution 
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of sodium hydride (60% dispersion in mineral oil) (1.4 g, 35 mmol) at 0°C, 

and the mixture was stirred at room temperature for 1 hour. A DMF 

(50 mL) solution of iV-(bromoethyl)phthalaniide (7.6 g, 30 mmol) was 

added dropwise to the reaction mixture at 0°C, and the mixture was stirred 

at room temperature for 18 hours. Water was added to the reaction 

mixture, the mixture was extracted with ethyl acetate, and an organic layer 

was washed with a saturated sodium chloride solution, and then dried over 

anhydrous sodium sulfate. The solid obtained by distilling off the solvents 

under a reduced pressure was washed with diethyl ether, to give the 

captioned compound (4.0 g, 56%) as an amorphous solid. lH-NMR 

(DMSO-40 5: 3.93 (t, >5.8 Hz, 2H), 4.38 (t, >5.8 Hz, 2H), 6.15 (s, 1H), 

7.31 (s, 1H), 7.70 (s, 1H), 7.83-7.85 (m, 4H). 

[0062] Example 36 

Production of (£V3-(2-Fluorophenvl)-iV"-r2-(pyrazol-l-vl)ethvn-2-

propenamide (Compound 38). 

The same procedures as those in Compound 22 were carried out 

from the compound obtained in Example 35 (4.0 g, 17 mmol), hydrazine 

monohydrate (1.0 g, 20 mmol), and ethanol (200 mL), to give 2-(pyrazol-

l-yl)ethylamine as an oily product. This compound was used in the 

subsequent reaction without purification. The same procedures as those in 

Compound 22 were carried out from 2-fluorocinnamic acid (0.7 g, 

4.0 mmol), this compound (0.5 g, 4.0 mmol), WSC-HC1 (1.0 g, 5.0 mmol), 

and methylene chloride (50 mL), to give the captioned compound (0.4 g, 

9%) as crystals. 

[0063] Example 37 
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Production of 2-r2-(fL2.41triazol-l-YDethynisoindole-1.3-dione. 

The same procedures as in Example 33 were carried out from 1H-

[l,2,4]triazoIe (2.0 g, 30 mmol), jV"-(2-bromoethyl)phthalimide (7.6 g, 

30 mmol), anhydrous potassium carbonate (6.2 g, 45 mmol), and 

DMF (150 mL), to give the captioned compound (1.7 g, 23%) as an 

amorphous solid. 'H-NMR (DMSO-d*) 8: 3.96 (t, J= 5.9 Hz, 2H), 4.46 (t, 

.7=5.9 Hz, 2H), 7.84-7.86 (m, 5H), 8.51 (s, 1H). 

[0064] Example 38 

Production of (-g)-3-(2-FluorophenylV.A/-r2-(rL2,41triazol-l-vnethyn-2-

propenamide dihydrochloride (Compound 39). 

The same procedures as those in Compound 22 were carried out 

from the compound obtained in Example 37 (1.5 g, 6.0 mmol), hydrazine 

monohydrate (0.5 g, 10 mmol), and ethanol (100 mL), to give 2-

([l,2,4]triazoI-I-yl)ethylamine as an oily product. This compound was 

used in the subsequent reaction without purification. The same procedures 

as those in Compound 22 were carried out from 2-fluorocinnamic acid 

(1.0 g, 6.0 mmol), this compound (0.6 g, 5.0 mmol), WSC-HC1 (1.5 g, 

8.0 mmol), and methylene chloride (70 mL), to give an oily product. The 

oily product was dissolved in methylene chloride (10 mL), and a 4 mol/L 

hydrogen chloride-dioxane solution (13 mL, equivalent to HC1 52 mmol) 

was added dropwise thereto at room temperature. The mixture was stirred 

in that state for 3 hours, and the solvents were distilled off under a reduced 

pressure, to give the captioned compound (0.4 g, 25%) as an amorphous 

solid. 

[0065] Example 39 
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Production of 2-[2-fri.2.31triazol-l-vl')ethvnisomdole-1.3-dione. 

The same procedures as in Example 33 were carried out from 1H-

[l,2,3]triazole (2.0 g, 30 mmol), 7V-(2-bromoethyl)phthalimide (7.6 g, 

30 mmol), anhydrous potassium carbonate (6.2 g, 45 mmol), and DMF 

5 (150 mL), to give the captioned compound (3.3 g, 45%) as an amorphous 

solid. 'H-NMR (DMSO-tf6) 6: 3.99 (t, >6.0 Hz, 2H), 4.70 (t, >6.0 Hz, 

2H), 7.70 (s, 2H), 7.84-7.85 (m, 4H). 

[0066] Example 40 

Production of rjfl-3-f2-Fluorophenvr)-./V-r2-(T 1.2.31triazol-l-vDethvll-2-

propenamide (Compound 40"). 

The same procedures as those in Compound 22 were carried out 

from the compound obtained in Example 39 (3.0 g, 12 mmol), hydrazine 

monohydrate (0.9 g, 18 mmol), and ethanol (200 mL), to give 2-

([l,2,3]triazoI-l-yl)ethylamine as an oily product. This compound was 

used in the subsequent reaction without purification. The same procedures 

as those in Compound 22 were carried out from 2-fluorocinnamic acid 

(1.4 g, 9.0 mmol), this compound (0.9 g, 8.0 mmol), WSC'HCl (1.9 g, 

10 mmol), and methylene chloride (70 mL), to give the captioned 

compound (0.4 g, 20%) as crystals. 

[0067] Example 41 

Production of l-f2-ChloroethvD-l ff-indole. 

Sodium hydroxide (4.0 g, 100 mmol) was finely powdered in an 

argon atmosphere, and anhydrous 1,2-dichloroethane (60 mL), indole 

(3.5 g, 30 mmol) and tetra-«-butyIammonium hydrogensulfate (0.7 g, 

2.0 mmol) were then added thereto. The mixture was stirred at room 

15 

20 
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temperature for 1 hour, and then stirred at 50°C for 18 hours. The reaction 

mixture was washed with water, and an organic layer was washed with a 

saturated sodium chloride solution, and then dried over anhydrous sodium 

sulfate. The residue obtained by distilling off the solvents under a reduced 

pressure was purified with silica gel column chromatography (NH, n-

hexane : ethyl acetate = 7:3), to give the captioned compound (1.3 g, 24%) 

as an oily product. !H-NMR (DMSO-i6) 8:3.96 (t, >6.0 Hz, 2H), 4.52 (t, 

>6.0 Hz, 2H), 6.45 (d, >3.2 Hz, 1H), 7.02-7.05 (m, 1H), 7.12-7.15 (m, 

1H), 7.40-7.41 (m, 1H), 7.50-7.56 (m, 2H). 

[0068] Example 42 

Production of 2-[2~fIndol-l-vDethyllisoindole-1.3-dione. 

The same procedures as in Example 33 were carried out from the 

compound obtained in Example 41 (1.3 g, 7.2 mmol), potassium 

phthalimide (1.7 g, 9.0 mmol), and DMF (130 mL), to give the captioned 

compound (0.9 g, 43%) as an amorphous solid. !H-NMR (DMSO-^) 8: 

3.94 (t, >6.3 Hz, 2H), 4.45 (t, >6.3 Hz, 2H), 6.36 (s, 1H), 6.94-6.97 (m, 

1H), 7.03-7.06 (m, 1H), 7.28 (s, 1H), 7.40-7.42 (m, 1H), 7.48-7.50 (m, 

1H), 7.81 (s, 4H). 

[0069] Example 43 

Production of Cjn-3-f2-FluorophenylViV-[2-fmdQl-l-vr)ethvn-2-

propenamide (Compound 41). 

The same procedures as those in Compound 22 were carried out 

from the compound obtained in Example 42 (0.9 g, 3.0 mmol),-hydrazine 

monohydrate (0.3 g, 6.0 mmol), and ethanol (50 mL), to give 2-(indol-l-

yl)ethylamine as an oily product. This compound was used in the 
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subsequent reaction without purification. The same procedures as those in 

Compound 22 were carried out from 2-fluorocinnamic acid (0.5 g, 

3.0 mmol), this compound (0.3 g, 2.0 mmol), WSC'HCl (0.8 g, 4.0 mmol), 

and methylene chloride (30 mL), to give the captioned compound (0.4 g, 

17%) as crystals. 

[0070] Example 44 

Production of 2-f2-f2-Methvlimidazol-1 -vDethyHisoindole-1.3-dione. 

The same procedures as in Example 33 were carried out from 2-

methylimidazole (3.3 g, 40 mmol), jV-(2-bromoethyl)phthalimide (7.6 g, 

30 mmol), anhydrous potassium carbonate (6.2 g, 45 mmol), and DMF 

(150 mL), to give the captioned compound (1.8 g, 23%) as an amorphous 

solid. 'H-NMR (DMSO-afe) 8: 2.22 (s, 3H), 3.87 (t, >6.2 I-Iz, 2H), 4.15 (t, 

>6.2 Hz, 2H), 6.61 (s, IH), 6.92 (s, 1H), 7.87 (m, 4H). 

[0071] Example 45 

Production of ('^-3-(r2-FluorophenvlVA^[2-(,2-methvlimidazol-l-vDethvll-

2-propenamide ("Compound 42). 

The same procedures as those in Compound 22 were carried out 

from the compound obtained in Example 44 (1.7 g, 6.6 mmol), hydrazine 

monohydrate (0.5 g, 10 mmol), and ethanol (100 mL), to give 2-(2-

methylimidazol-1 -yl)ethanamine as an oily product. This compound was 

used in the subsequent reaction without purification. The same procedures 

as those in Compound 22 were carried out from 2-fluorocinnamic acid 

(0.8 g, 5.0 mmol), this compound (0.5 g, 4.0 mmol), WSC-HC1 (1.3 g, 

7.0 mmol), and methylene chloride (50 mL), to give the captioned 

compound (0.4 g, 32%) as crystals. 
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[0072] Example 46 

Production of 1 -f2-ChloroethY0-2-phenvl- lij"-imidazoie. 

The same procedures as in Example 41 were carried out from 2-

phenylimidazole (10.0 g, 69 mmol), sodium hydroxide (9.2 g, 213 mmol), 

tetra-ft-butylammonium hydrogensulfate (1.6 g, 4.6 mmol), and 1,2-

dichloroethane (140 mL), to give the captioned compound (5.4 g, 38%) as 

an oily product. !H-NMR (DMSO-fife) 5: 3.93 (t, >6.0 Hz, 2H), 4.36 (t, 

>6.0 Hz, 2H), 7.03 (s, 1H), 7.43-7.59 (m, 4H), 7.59-7.61 (m, 2H). 

[0073] Example 47 

Production of 2-r2-C2-Isopropylimidazol- 1-vnethvllisoindole- 1.3-dione. 

7V-(2-BromoethyI)phthalimide (12.7 g, 50 mmol) and anhydrous 

potassium carbonate (6.9 g, 50 mmol) were added to a DMF (100 mL) 

solution of 2-isopropylimidazoIe (5.0 g, 45 mmol), and the mixture was 

stirred at 100°C for 14 hours. The reaction mixture was poured into ice 

water, and extracted with ethyl acetate. An organic layer was dried over 

anhydrous sodium sulfate. Thereafter, the residue obtained by distilling 

off the solvents under a reduced pressure was purified with silica gel 

column chromatography (PSQ100B, chloroform : methanol = 100:1), to 

give the captioned compound (2.8 g, 22%) as an oily product. ^-NMR 

(DMSCW6) 5: 1.12 (d, >6.7 Hz, 6H), 2.90-3.00 (m, IB), 3.88 (t, >6.3 

Hz, 2H), 4.18 (t, >6.3 Hz, 2H), 6.68 (s, 1H), 6.93 (s, 1H), 7.84-7.86 (m, 

4H). 

[0074] Example 48 

Production of 2-f2-Isopropylimidazol-1 - vDethvlamine. 

Hydrazine monohydrate (0.9 mL, 19 mmol) was added to an ethanol 
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(80 mL) solution of the compound obtained in Example 47 (2.7 g, 

9.5 mmol), and the mixture was heated under refluxing for 6 hours. The 

reaction mixture was cooled to room temperature, and the precipitated 

crystals were filtered away. Methylene chloride was added to the residue 

obtained by distilling off the solvent of the filtrate under a reduced 

pressure, and insoluble substances were filtered away. The solvents of the 

filtrate were distilled off under a reduced pressure, to give the captioned 

compound (1.1 g, 77%) as an oily product. 'H-NMR (DMSO-^6) 5:1.18 

(d, >6.8 Hz, 6H), 2.79 (t, >6.7 Hz, 2H), 3.04-3.07 (m, 1H), 3.83 (t, 

>6.7 Hz, 2H), 6.73 (s, 1H), 6.99 (s, 1H). 

[0075] Example 49 

Production of C.£)-3-r2-Fluorophenvl')-iV-r2-(2-isopropvlimidazol-l-

vDethvll-2-propenamide. 

The same procedures as those in Compound 22 were carried out 

from 2-fluorocinnamic acid (1.1 g, 6.7 mmol), the compound obtained in 

Example 48 (1.1 g, 7.3 mmol), WSC-HC1 (1.5 g, 8.0 mmol), and 

methylene chloride (80 mL), to give the captioned compound (1.3 g, 68%) 

as an oily product. lH-NMR (DMSO-^) 8:1.18 (d, >6.7 Hz, 6H), 3.00-

3.03 (m, 1H), 3.45-3.48 (m, 2H), 4.02 (t, >6.3 Hz, 2H), 6.70 (d, >15.9 

Hz, 1H), 6.76 (d, >0.7 Hz, 1H), 7.01 (d, >0.7 Hz, 1H), 7.26-7.30 (m, 

2H), 7.41-7.43 (m, 1H), 7.51 (d, >15.9 Hz, 1H), 7.63-7.65 (m, 1H), 8.40 

(s, 1H). 

[0076] Example 50 

Production of fiD-3-f2-FluorophenvlV7^-r2-r2-isopropvlimidazol-1-

vOethyll-2-propenamide hydrochloride (Compound 431. 
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A 4 moI/L hydrogen chloride-dioxane solution (3.3 mL, equivalent 

to HC113 mmol) was added dropwise to a methylene chloride (20 mL) 

solution of the compound obtained in Example 49 (1.3 g, 4.5 mmol) at 

room temperature. The mixture was stirred for 1 hour, and the solvents 

were then distilled off under a reduced pressure, to give the captioned 

compound (1.2 g, 83%) as an amorphous solid. 

[0077] Example 51 

Production of 2- f"2-(2-Phenvlimidazol-1 -vl)ethvllisoindole-13-dione. 

The same procedures as in Example 47 were carried out from the 

compound obtained in Example 46 (5.4 g, 26 mmol), potassium 

phthalimide (5.8 g, 31 mmol) and DMF (130 mL), to give the captioned 

compound (5.4 g, 66%) as an oily product. 'H-NMR (DMSO-c^) 8:3.76 

(t, > 5.8 Hz, 2H), 4.39 (t, >5.8 Hz, 2H), 6.93 (s, 1H), 7.18-7.24 (m, 3H), 

7.29 (s, 1H), 7.33-7.35 (m, 2H), 7.70-7.72 (m, 2H), 7.79-7.80 (m, 2H). 

[0078] Example 52 

Production of 2-(2-PhenYlimidazoI-l-v0ethylamine. 

The same procedures as in Example 48 were carried out from the 

compound obtained in Example 51 (5.4 g, 17 mmol), hydrazine 

monohydrate (1.7 mL, 34 mmol), and ethanol (150 mL), to give the 

captioned compound (3.1 g, 98%) as an oily product. 'H-NMR (DMSO-

d6) 8: 2.84 (t, >6.7 Hz, 2H), 3.98 (t, >6.7 Hz, 2H), 6.99 (s, 1H), 7.32 (s, 

1H), 7.43-7.49 (m, 3H), 7.62-7.64 (m, 2H). 

[0079] Example 53 

Production of (E)-3 -(2-FluorophenvlViV"-r2-(2-phenvlimidazol-1 -yQethvll-

2-propenamide (Compound 44). 
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The same procedures as those in Compound 22 were carried out 

from 2-fluorocinnamic acid (2.8 g, 15 mmol), the compound obtained in 

Example 52 (3.1 g, 17 mmol), WSC'HCl (3.5 g, 18 mmol), and methylene 

chloride (100 mL), to give the captioned compound (4.0 g, 79%) as 

crystals. 

[0080] Example 54 

Production of 2-r3-dmida2oI-l-vDpropvllisoindole-L3-dione. 

The same procedures as in Example 33 were carried out from//-(3-

bromopropyI)phthalimide (5.4 g, 20 mmol), imidazole (1.4 g, 20 mmol), 

anhydrous potassium carbonate (4.1 g, 30 mmol), and DMF (100 mL), to 

give the captioned compound (2.5 g, 49%) as an oily product. 'H-NMR 

CDMSO-d6) 5: 2.01-2.07 (m, 2H), 3.56 (t, 7=6.7 Hz, 2H), 4.02 (t, J=l. 1 Hz, 

2H), 6.87 (s, 1H), 7.19 (s, 1H), 7.63 (s, 1H), 7.83-7.88 (m, 4H). 

[0081] Example 55 

Production of fjfl-3-f2-Fh3orophenvl)-7V-r3-fimidazoM-vl)propyl]-2-

propenamide hydrochloride (Compound 45). 

The same procedures as those in Compound 22 were carried out 

from the compound obtained in Example 54 (2.5 g, 10 mmol), hydrazine 

monohydrate (1.0 g, 20 mmol), and ethanol (100 mL), to give 3-(imidazol-

l-yl)propylamine as an oily product. This compound was used in the 

subsequent reaction without purification. The same procedures as those in 

Compound 22 were carried out from 2-fluorocinnamic acid (1.7 g, 

10 mmol), this compound (1.2 g, 10 mmol), WSC-HC1 (2.3 g, 12 mmol), 

and methylene chloride (120 mL), to give a free form as an oily product. 

A 4 mol/L hydrogen chloride-dioxane solution (3.0 mL, equivalent to HC1 
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12 mmol) was added dropwise to a methylene chloride (10 mL) solution 

of the free form at room temperature. The mixture was stirred in that state 

for 24 hours, and the solvents were distilled off under a reduced pressure, 

to give the captioned compound (0.8 g, 26%) as an oily product. 

[0082] Example 56 

Production of (7D-3-("4-Fluorophenyl)-2-methyl-2-propenoic acid. 

Methylmalonic acid (11.4 g, 97 mmol) and piperidine (9.6 mL, 

97 mmol) were added to a pyridine (200 mL) solution of 4-

fluorobenzaldehyde (8.0 g, 65 mmol), and the mixture was stirred at 

100°C for 16 hours. Water was added to the residue obtained by distilling 

off the solvent under a reduced pressure, the solution was made acidic 

with a diluted hydrochloric acid, and the precipitated crystals were 

collected by filtration. The crystals obtained were dissolved in diethyl 

ether, and the solution was back-extracted with a 10% aqueous sodium 

hydroxide solution. An aqueous layer was made acidic with a diluted 

hydrochloric acid, and the precipitated crystals were collected by filtration, 

to give the captioned compound (7.1 g, 61%). Mp. 154-155°C. *H-NMR 

(DMSO-40 5: 2.02 (s, 3H), 7.26-7.29 (m, 2H), 7.52-7.59 (m, 3H), 12.55 (s, 

1H). 

[0083] Example 57 

Production of (•E)-3-(4-FluorophenvlV2-methvl-A^-G-morpholinopropvlV 

2-propenamide (Compound 46). 

The same procedures as those in Compound 22 were carried out 

from the compound obtained in Example 56 (2.5 g, 14 mmol), 3-

morpholinopropylamine (2.2 mL, 15 mmol), WSC-HC1 (3.2 g, 17 mmol), 
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and methylene chloride (100 mL), to give the captioned compound (2.6 g, 

60%) as crystals. 

[0084] Example 58 

Production of Ethyl 2-formvlbenzoate. 

The same procedures as in Example 47 were carried out from o-

phthalaldehydic acid (20 g, 133 mmol), iodoethane (13 mL, 160 mmol), 

anhydrous potassium carbonate (22.1 g, 160 mmol), and DMF (200 mL), 

to give the captioned compound (20.9 g, 88%) as an oily product. 1H-

NMR (DMSO-c/g) 5: 1.34 (t, >7.0 Hz, 3H), 4.37 (q, >7.0 Hz, 2H), 7.77-

7.91 (m, 4H), 10.40 (s, 1H). 

[0085] Example 59 

Production of f£r)-3-f2-Ethoxvcarbonylphenvl')-2-propenoic acid. 

Malonic acid (18.3 g, 176 mmol) and piperidine (1.2 mL, 12 mmol) 

were added to a pyridine (400 mL) solution of the compound obtained in 

Example 58 (20.8 g, 117 mmol) at room temperature, and the mixture 

was heated under refluxing for 2 hours. Water was added to the residue 

obtained by distilling off the solvent under a reduced pressure, and the 

solution was made acidic with a diluted hydrochloric acid. The 

precipitated crystals were collected by filtration and washed with water, 

to give the captioned compound (21.0 g, 82%). Mp. 170-171°C. ]H-

NMR (DMSO-d6) 5: 1.34 (t, >7.0 Hz, 3H), 4.34 (q, >7.0 Hz, 2H), 6.43 

(d, >15.5 Hz, 1H), 7.53-7.56 (m, 1H), 7.62-7.65 (m, 1H), 7.84-7.89 (m, 

2H), 8.24 (d, >15.5 Hz, 1H), 12.52 (s, 1H). 

[0086] Example 60 

Production of r£r)-3-C2-EthoxvcarbonylphenvlVjV-r2-(imidazol-l-
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vl~)ethvll-2-propenamide. 

The same procedures as those in Compound 22 were carried out 

from the compound obtained in Example 59 (8.0 g, 37 mmol), l-(2-

aminoethyl)imidazoIe (4.5 g, 40 mmol), WSC'HCl (8.4 g, 44 mmol), and 

methylene chloride (400 mL), to give the captioned compound (7.3 g, 

64%) as crystals. Mp. 135-136°C. lH-NMR (DMSO-afe) 8: 1.33 (t, 7=7.0 

Hz, 3H), 3.52 (q, 7=7.0 Hz, 2H), 4.11 (t, 7=6.0 Hz, 2H), 4.30-4.35 (m, 2H), 

6.52 (d, 7=15.5 Hz, 1H), 6.90 (s, 1H), 7.18 (s, 1H), 7.49-7.52 (m, 1H), 

7.61-7.68 (m, 3H), 7.84 (d, 7=7.5 Hz, 1H), 8.05 (d, 7=15.5 Hz, 1H), 8.31 (t, 

7=5.5 Hz, 1H). 

[0087] Example 61 

Production of (7fl-3-('2-CarboxyphenylWV"-IY2-imidazol- l-vl")ethyll-2-

propenamide (Compound 471 

A 1 mol/L aqueous sodium hydroxide solution (4.8 mmol. 

equivalent to NaOH 4.8 mmol) was added dropwise to an ethanol (50 mL) 

solution of the compound obtained in Example 60 (1.0 g, 3.2 mmol) at 

room temperature, and the mixture was stirred at 50°C for 3 hours. Water 

was added to the residue obtained by distilling off the solvent under a 

reduced pressure, and the solution was neutralized with DIAION SK-

' 116H1" Foam. The ion-exchange resin was filtered away with a Miliipore 

filter, and the filtrate was then distilled off under a reduced pressure, to 

give the captioned compound (0.6 g, 71%) as an amorphous solid. 

[0088] Example 62 

Production of 2-[2-(2-Buty limidazol-1 -•vDethvl lisoindole-1,3-dione. 

The same procedures as in Example 47 were carried out from 2-
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butylimidazole (5.0 g, 40 mmol), AT-(2-bromoethyl)phthalimide (15.4 g, 

60 mmol), anhydrous potassium carbonate (8.4 g, 64 mmol) and DMF 

(100 mL), to give the captioned compound (4.6 g, 39%) as an amorphous 

solid. lH-NMR (DMSO-40 5: 0.80 (t, 7= 7.3 Hz, 3H), 1.22-1.26 (m, 2H), 

5 1.52-1.55 (m, 2H), 2.49-2.53 (m, 2H), 3.87 (t, 7=6.2 Hz, 2H), 4.16 (t, 

7=6.2 Hz, 2H), 6.67 (s, 1H), 6.97 (s, 1H), 7.83-7.87 (m, 4H). 

[0089] Example 63 

Production of 2-(2-Butvlimidazol-1 -vDethvlamine. 

The same procedures as in Example 48 were carried out from the 

10 compound obtained in Example 62 (4.0 g,14 mmol), hydrazine 

monohydrate (1.3 mL, 27 mmol), and ethanol (80 mL), to give the 

captioned compound (2.0 g, 89%) as an oily product. !H-NMR (DMSO-

cf6) 5: 0.89 (t, 7=7.3 Hz, 3H), 1.32-1.36 (m, 2H), 1.60-1.63 (m, 2H), 2.58-

2.61 (m, 2H), 2.78 (t, 7=6.7 Hz, 2H), 3.81 (t, 7=6.7 Hz, 2H), 6.72 (s, 1H), 

15 7.01 (s, 1H). 

[0090] Example 64 

Production of fiT)-jy-r2-f2-Butvlimidazol-1 -vl)ethvll-3-(2-fluorophenvlV 

2-propenamide. 

The same procedures as those in Compound 22 were earned out 

20 from 2-fluorocinnamic acid (1.8 g, 11 mmol), the compound obtained in 

Example 63 (2.0 g, 12 mmol), WSC»HC1 (2.5 g. 13 mmol), and methylene 

chloride (130 mL), to give the captioned compound (2.0 g, 59%) as an 

oily product. lH-NMR (DMSO-40 5: 0.85 (t, 7=7.3 Hz, 3H), 1.29-1.34 

(m, 2H), 1.59-1.62 (m, 2H), 2.57 (t, 7=7.5 Hz, 2H), 3.43-3.46 (m, 2H), 

25 4.00 (t, 7=6.2 Hz, 2H), 6.70 (d, 7=16.0 Hz, 1H), 6.75 (s, 1H), 7.04 (s, 1H), 
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7.26-7.30 (m, 2H), 7.40-7.50 (m, III), 7.51 (d,7=16.0 Hz, 1H), 7.60-7.70 

(m, 1H), 8.39 (s, 1H). 

[0091] Example 65 

Production of fifl-3-(2-Fluorophenvl)-iV'-r2-f2-biitvlimidazol-1 -yDethvll-

2-propenamide hydrochloride ("Compound 48). 

The same procedures as those in Compound 43 were carried out 

from the compound obtained in Example 64 (2.0 g, 6.3 mmol), a 4 moI/L 

hydrogen chloride-dioxane solution (4.8 mL, equivalent to HC119 mmol), 

and methylene chloride (30 mL), to give the captioned compound (2.2 g, 

99%) as an amorphous solid. 

[0092] Example 66 

Production of f.£)-3-('3-Methoxvcarbonvlphenyl)-2-propenoic acid. 

The same procedures as in Example 59 were carried out from methyl 

3-formylbenzoate (5.0 g, 30 mmol), malonic acid (4.7 g, 45 mmol), 

piperidine (0.3 g, 3.0 mmol) and pyridine (100 mL), to give the captioned 

compound (4.7 g, 76%) as crystals. Mp. 195-197°C. lH-NMR (DMSO-

d6) 8: 3.88 (s, 3H), 6.62 (d, <7=16.0 Hz, 1H), 7.55-7.70 (m, 2H), 7.95-8.03 

(m, 2H), 8.19 (s, 1H). 

[0093] Example 67 

Production of (E)-3-(3 -Methoxvcarbonylphenvl)-/1/- [2-Cimidazol-1 -

vDethyll -2-propenamide. 

The same procedures as those in Compound 22 were carried out 

from the compound obtained in Example 66 (1.5 g, 7.0 mmol), l-(2-

aminoethyl)imidazole (0.8 g, 6.0 mmol), WSC*HC1 (1.5 g, 8.0 mmol), and 

methylene chloride (50 mL), to give the captioned compound (1.2 g, 33%) 
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as an amorphous solid. lH-NMR (DMSO-<4) 5: 3.52 (t, 7=6.0 Hz, 2H), 

3.88 (s, 3IT), 4.10 (t, 7=6.0 Hz, 2H), 6.73 (d, 7=16.0 Hz, 1H), 6.89 (s, 1H), 

7.18 (s, 1H), 7.46-7.62 (m, 3H), 7.83 (t, 7=7.7 Hz, 1H), 7.94 (t, 7=7.7 Hz, 

1H), 8.14 (s, 1H), 8.29 (t, 7=5.8 Hz, 1H). 

[0094] Example 68 

Pro ducti on of (E)-?>- (3 - Carb oxvphenvP-iV- f(2-imidazol-1 -vDethvll -2-

propenamide hydrochloride (Compound 491 

An aqueous solution (50 ml) of sodium hydroxide (0.3 g, 7.0 mmol) 

was added to a methanol (30 mL) solution of the compound obtained in 

Example 67 (0.6 g, 2.0 mmol) at room temperature, and the mixture was 

stirred at 80°C for 3 hours. The reaction mixture was made acidic with a 

diluted hydrochloric acid, and the solvents were then distilled off under a 

reduced pressure. The residue was dissolved in methanol, insoluble 

. substances were filtered away, and the solvents were then distilled off 

under a reduced pressure. The obtained residue was dissolved in 

methylene chloride (10 mL), and a 4 moI/L hydrogen chloride-dioxane 

solution (3 mL, equivalent to HC112 mmol) was added dropwise thereto 

at room temperature. The mixture was stirred in that state for 24 hours, 

and the solvents were then distilled off under a reduced pressure, to give 

the captioned compound (0.8 g, 99%) as crystals. 

[0095] Example 69 

Production of (iT)-3-(4-Methoxvcarbonvlphenvl>2-propenoic acid. 

The same procedures as in Example 59 were carried out from methyl 

4-formylbenzoate (5.0 g, 30 mmol), malonic acid (4.7 g, 45 mmol), 

piperidine (0.3 g, 3.0 mmol) and pyridine (100 mL), to give the captioned 
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compound (6.0 g, 97%) as crystals. Mp. 246-248°C. lH-NMR (DMSO-

d6) 8: 3.87 (s, 3H), 6.66 (d, >16,0 Hz, 1H), 7.64 (d, >16.0 Hz, 1H), 7.82-

7.84 (m, 2H), 7.96-7.98 (m, 2H). 

[0096] Example 70 

Production of (E)-3 -(4-Methoxycarbonylpheny0 -TV- [2-fimidazoi-1 -

vl)ethvl1-2-propenamide. 

The same procedures as those in Compound 22 were carried out 

from the compound obtained in Example 69 (1.2 g, 6.0 mmol), l-(2-

aminoethyl)irnidazoie (0.6 g, 5.0 mmol), WSC-HC1 (1.5 g, 8.0 mmol), and 

methylene chloride (50 mL), to give the captioned compound (1.2 g, 80%) 

as an amorphous solid. 'H-NMR (DMSO-cfc) 8: 3.51-3.53 (m, 2H), 3.86 

(s, 3H), 4.09-4.11 (m, 2H), 6.73 (d, >16.0 Hz, 1H), 6.89 (s, 1H), 7.17 (s, 

1H), 7.48 (d, >16.0 Hz, 1H), 7.60 (s, 1H), 7.70 (d, >7.7 Hz, 2H), 7.98 (d, 

>7.7 Hz, 2H). 

[0097] Example 71 

Production of fiD-3-f4-CarboxYphenvD-Ar~fY2-imidazol-l-vl)ethvll-2-

propenamide hydrochloride ("Compound 50). 

The same procedures as those in Compound 49 were carried out 

from the compound obtained in Example 70 (1.0 g, 3.0 mmol), sodium 

hydroxide (0.2 g, 5.0 mmol), methanol (30 mL), water (5.0 mL), 

methylene chloride (10 mL), and a 4 mol/L hydrogen chloride-dioxane 

solution (3.0 mL), to give the captioned compound (1.2 g, 99%) as 

crystals. 

[0098] Example 72 

Production offiT)-3-("2-Fluorophenvl)-2-propenoyl chloride. 
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Oxalyl chloride (3.8 g, 30 mmol) was added to a methylene chloride 

(50 mL) solution of 2-fluorocinnamic acid (1.0 g, 6.0 mmol) at 0°C, and 

the mixture was stirred at room temperature for 18 hours. The solvent 

was distilled off under a reduced pressure, to give the captioned 

compound (1.0 g, 91%) as an oily product. This compound was used in 

the subsequent reaction without purification. 

[0099] Example 73 

Pro ducti on of (E)-3 -(^-FluorophenyQ-TV- \4-(2H-iovrazo 1-3 -vDphenvll -2 -

propenamide ("Compound 51V 

An anhydrous THF (25 mL) solution of the compound obtained in 

Example 72 (0.5 g, 3.0 mmol) was added drop wise to an anhydrous THF 

(25 mL) solution of 5-[4-(aminophenyl)]-2//-pyrazole (0.7 g, 4.0 mmol) 

at 0°C, and the mixture was stirred at room temperature for 1 hour. 

Methanol (50 mL) was added to the reaction mixture, and the 

sedimentations were removed by decantation. The residue obtained by 

distilling off the solvent under a reduced pressure was purified with silica 

gel column chromatography (NH, «-hexane : ethyl acetate =1:1). The 

intended product was crystallized from petroleum ether, to give the 

captioned compound (0.2 g, 25%). 

Compounds 52 to 56 were produced in the same manner as this 

compound from appropriate starting compounds. 

[0100] Example 74 

Production of (E)-N-3-MorpholinopropvlV3-f2-trifIuoromethvlphenvl')-2-

propenamide. 

The same procedures as those in Compound 22 were carried out 
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from 2-trifluoromethyIcinnamic acid (2.5 g, 12 mmol), 3-

morpholinopropylamine (1.9 mL, 17 mmol), WSOHCI (2.7 g, 14 mmol), 

and methylene chloride (100 mL), to give the captioned compound (2.8 g, 

71%) as an oily product. !H-NMR (DMSO-4) 8: 1.61-1.64 (m, 2H), 

5 2.29-2.34 (m, 6H), 3.21-3.22 (m, 2H), 3.56-3.58 (m, 4H), 6.68 (d, >15.5 

Hz, 1H), 7.59-7.83 (m, 5H)3 8.26 (s, 1H). 

[0101] Example 75 

Production of (E)-N-(3-MorpholinopropyD-3 -f2-trifluoromethylphenyI)-2-

propenamide hydrochloride (Compound 57). 

10 A 4 mol/L hydrogen chloride-dioxane solution (4.0 mL, equivalent 

to HC116 mmol) was added dropwise to a methylene chloride (40 mL) 

solution of the compound obtained in Example 74 (2.8 g, 8.2 mmol) at 

room temperature, and the mixture was stirred in that state for 1 hour. 

Diethyl ether was added to the residue obtained by distilling off the 

15 solvent under a reduced pressure, and the precipitated crystals were 

collected by filtration, to give the captioned compound (2.6 g, 84%). 

[0102] Example 76 

Production of f£)~2-Cyano-3-f4-fluorophenvD-2-propenoic acid. 

Cyanoacetic acid (7.2 g, 85 mmol) and piperidine (9.0 mL, 

20 85 mmol) were added to an ethanol (200 mL) solution of 4-fluorobenzoic 

acid (10.0 g, 81 mmol) at room temperature, and the mixture was stirred at 

60°C for 3 hours. Water was added to the residue obtained by distilling 

off the solvent under a reduced pressure, and the solution was made acidic 

with a diluted hydrochloric acid. The precipitated crystals were collected 

25 by filtration, and washed with water, to give the captioned compound 
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(13.2 g, 88%). Mp. 192-193°C. ^-NMR(DMSO-^) 6: 7.44-7.48 (m, 

2H), 8.13-8.16 (m, 2H), 8.37 (s, 1H), 13.85-14.20 (br, 1H). 

[0103] Example 77 

Production of 2.5-Dioxopvrrolidin-1 -yl C.E)-2-cvano-3-C4-fluQrophenv[V2-

propenoate. 

The same procedures as those in Compound 22 were carried out 

from the compound obtained in Example 76 (5.0 g, 26 mmol), HOSu 

(4.5 g, 39 mmol), WSC-HC1 (7.5 g, 39 mmol), and methylene chloride 

(150 mL), to give the captioned compound (3.1 g, 42%) as crystals. Mp. 

159-160°C. 'H-NMR (DMSO-rf6) 5: 2.91 (s, 4H), 7.51-7.55 (m, 2H), 8.57-

8.29 (m, 2H), 8.75 (s, IH). 

[0104] Example 78 

Production of (iD-2-Cvano-3-f4-fluorophenvl)-jV'-f3-morpholinopropvl)-2-

propenamide (Compound 58). 

A THF (5.0 mL) solution of 3-morphoIinopropylamine (1.0 mL, 

6.9 mmol) was added dropwise to a THF (20 mL) solution of the 

compound obtained in Example 77 (1.0 g, 3.5 mmol) at room temperature, 

and the mixture was stirred in that state for 1 hour. The precipitated 

crystals were filtered away. Thereafter, the residue obtained by distilling 

off the solvent of the filtrate under a reduced pressure was purified with 

silica gel column chromatography (PSQ100B, 

chloroform : methanol = 60:1), to give the captioned compound (0.3 g, 

26%) as crystals. 

[0105] Example 79 

Production of 2-r3-(Piperidin-l-vl)propvllisoindole-1.3-dione. 
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A toluene (300 mL) solution of jV-(3-bromopropyl)phthalimide 

(10.0 g, 37 mmol) and piperidine (8.1 mL, 82 mmol) was heated under 

refluxing for 2 hours. The residue obtained by distilling off the solvent 

under a reduced pressure was dissolved in ethyl acetate, the solution was 

5 washed with water, and an organic layer was then dried over anhydrous 

sodium sulfate. The residue obtained by distilling of the solvents under a 

reduced pressure was purified with silica gel column chromatography 

(PSQ100B, chloroform : methanol = 50:1), to give the captioned 

compound (6.7 g, 67%) as an oily product. 'H-NMR (DMSO-cfe) 8: 1.20-

10 1.30 (m, 6H), 1.71-1.74 (m, 211), 2.18-2.27 (m, 6H), 3.63 (t, J=6.8 Hz, 

2H), 7.82-7.88 (m, 4H). 

[0106] Example 80 

Production of f3-fPiperidin-l-yl)1propylamine. 

The same procedures as in Example 48 were carried out from the 

15 compound obtained in Example 79 (6.7 g, 25 mmol), hydrazine 

monohydrate (2.4 mL, 50 mmol), and ethanol (250 mL), to give the 

captioned compound (1.9 g, 55%) as an oily product. !H-NMR (DMSO-

d6) 8: 1.43-1.52 (m, 2H), 1.63-1.70 (m, 6H), 2.34-2.43 (m, 6H), 2.63 (t, 

>7.1 Hz, 2H). 

20 [0107] Example 81 

Production of fifl-3-f2-FluorophenvlViy-[3-f l-piperidyDpropylT-2-

propenamide hydrochloride (Compound 591. 

The same procedures as those in Compound 22 were carried out 

from the compound obtained in Example 80 (1.9 g, 14 mmol), 2-

25 fluorocinnamic acid (2.2 g, 13 mmol), WSC'HCl (3.0 g, 16 mmol), and 
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methylene chloride (100 mL), to give an oily product. The oily product 

(3.0 g, 10 mmol) was dissolved in methylene chloride (80 mL), and a 

4 mol/L hydrogen chloride-dioxane solution (5.2 mL, equivalent to HC1 

21 mmol) was added dropwise thereto at room temperature, and the 

mixture was stirred at room temperature for 30 minutes. The precipitated 

crystals were collected by filtration, and washed with diethyl ether, to give 

the captioned compound (2.9 g, 68%). 

[0108] Example 82 

Production of 2-r3-(Thiomorpholin-4-yl)propvriisoindole-1.3-dione. 

The same procedures as in Example 79 were carried out from N-(.3-

bromopropyl)phthalimide (10.0 g, 37 mmol), thiomorpholine (7.8 mL, 

82 mmol), and toluene (300 mL), to give the captioned compound (7.1 g, 

66%) as an oily product. LH-NMR (DMSO-rfg) 5: 1.72-1.74 (m, 2H), 

2.31-2.39 (m, 6H), 2.49-2.51 (m, 4H), 3.63 (t, J=6.8 Hz, 2H), 7.83-7.88 

(m, 4H). 

[0109] Example 83 

Production of 3-(Thiomorpholin-4-vl')propvIamine. 

The same procedures as in Example 48 were carried out from the 

compound obtained in Example 82 (7.1 g, 25 mmol), hydrazine 

monohydrate (2.4 mL, 49 mmol) and ethanol (250 mL), to give the 

captioned compound (2.5 g, 65%) as an oily product. lH-NMR (MeOD) 

5: 1.63-1.68 (m, 2H), 2.41-2.63 (m, 2H), 2.63-2.73 (m, 10H). 

[0110] Example 84 

Production of (•g)-3-('4-Fluorophenvl')-A^f3-thiomorpholinopropvl')-2-

propenamide (Compound 60X 
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The same procedures as those in Compound 22 were carried out 

from the compound obtained .in Example 83 (2.4 g, 15 mmol), 4-

fluorocinnamic acid (2.3 g, 14 mmol), WSC-HC1 (3.2 g, 19 mmol), and 

methylene chloride (100 mL), to give the captioned compound (2.9 g, 

67%) as crystals. 

[0X11] Example 85 

Production of r^D-3-r2-FiuorophenvlViV-3-thiomorpholinopropvll-2-

prooenamide. 

The same procedures as those in Compound 22 were carried out 

from the compound obtained in Example 83 (2.5 g, 16 mmol), 2-

fluorocinnamic acid (2.4 g, 14 mmol), WSC*HC1 (3.3 g, 17 mmol), and 

methylene chloride (100 mL), to give the captioned compound (3.7 g, 

84%) as an oily product. !H-NMR (DMSO-^o) 5: 1.59-1.62 (m, 2H), 

2.32-2.35 (m, 2H), 2.59-2.62 (m, 8H)5 3.17-3.21 (m, 2H), 6.72 (d, >16.0 

Hz, 1H), 7.25-7.30 (m, 2H); 7.42-7.50 (m, 2H), 7.64-7.67 (m, 1H), 8.22 (t, 

>5.5 Hz, 1H). 

[0112] Example 86 

Production of ^-3-f2-FluorophenvD-iV-(3-thiomorpholinopropvlV2-

propenamide hydrochloride (Compound 61). 

The same procedures as those in Compound 59 were carried out 

from the compound obtained in Example 85 (3.7 g, 12 mmol), a 4 mol/L 

hydrogen chloride-dioxane solution (6.0 mL, equivalent to HC1 24 mmol), 

and methylene chloride (100 mL), to give the captioned compound (3.7 g, 

89%) as crystals. 

[0113] Example 87 
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Production of 2-[3-n.l-Dioxothiomorpholin-4-vDpropvnisoindole-1.3-

dione. 

The same procedures as in Example 79 were carried out from N-(3-

bromopropyl)phthalimide (10.0 g, 37 mmol), 1,1-dioxothiomoipholine 

(11.1 g, 82 mmol), DIPEA (9.7 mL, 56 mmol), and toluene (300 mL), to 

give the captioned compound (9.9 g, 82%) as crystals. Mp. 172-173°C. 
]H-NMR (DMSO-afe) 5: 1.73-1.76 (m, 2H), 2.48-2.51 (m, 2H), 2.80-2.82 
(m, 4H), 2.93-2.95 (m, 4H), 3.63-3.66 (m, 2H), 7.83-7.89 (m, 4H). 

[0114] Example 88 

Production of 3-fl.1 -Dioxothiomorpholin-4-vDpropvlamine. 

The same procedures as in Example 48 were carried out from the 

compound obtained in Example 87 (9.0 g, 28 mmol), hydrazine 

monohydrate (2.7 mL, 56 mmol), and ethanol (300 mL), to give the 

captioned compound (4.6 g, 86%) as an oily product 'H-NMR (DMSO-

d6) 8: 1.46-1.49 (m, 2H), 2.45-2.49 (m, 2H), 2.52-2.55 (m, 2H), 2.83-2.86 

(m, 4H), 3.05-3.07 (m, 4H). 

[0115] Example 89 

Production of (E)-N~f2-( 1.1 -Dioxo-1,4-thiazinan-4-vQpropvll-3-f2-

fluorophenvl')-2-propenamide. 

The same procedures as those in Compound 22 were carried out 

from the compound obtained in Example 88 (2.5 g, 13 mmol), 2-

fluorocinnamic acid (2.0 g, 12 mmol), WSC'HCl (2.7 g, 14 mmol), and 

methylene chloride (80 mL), to give the captioned compound (2.6 g, 64%) 

an oily product. 'H-NMR (DMSO-</6) 8:1.60-1.63 (m, 2H), 2.48-2.51 (m, 

2H), 2.87-2.89 (m, 4H), 3.07-3.09 (m, 4H), 3.19-3.23 (m, 2H), 6.72 (d, 
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.7=36.0 Hz, 1H), 7.25-7.30 (m, 2H), 7.42-7.50 (m, 2H), 7.64-7.67 (m, 1H), 

8.22 (t, ,7=5.4 Hz, 1H). 

[0116] Example 90 

Production of (E)-N-\3-( 1.1 -Dioxo-1.4-thiazman-4-vDpropyl"l-3-f2-

fluorophenvl)-2-propenamide hydrochloride (Compound 62). 

The same procedures as those in Compound 61 were carried out 

from the compound obtained in Example 89 (2.6 g, 7.7 mmol), a 4 mol/L 

hydrogen chloride-dioxane solution (4.0 mL, equivalent to HC116 mmol), 

and methylene chloride (60 mL), to give the captioned compound (2.3 g, 

79%) as crystals. 

[0117] Example 91 

Production of (E)~N-f3-( 1.1 -Dioxo-1.4-thiazinan-4-vDpropyll-3-(4-

fluorophenvl>2-properiamide. 

The same procedures as those in Compound 22 were carried out 

from the compound obtained in Example 88 (2.0 g, 10 mmol), 4-

fluorocinnamic acid (1.5 g, 9.2 mmol), WSC'HCl (2.1 g, 11 mmol), and 

methylene chloride (60 mL), to give the captioned compound (1.8 g, 59%) 

as an oily product. !H-NMR (DMSO-cfe) 5: 1.59-1.61 (m, 2H), 2.47-2.50 

(m, 2H), 2.86-2.88 (m, 4H), 3.07-3.09 (m, 4H)S 3.18-3.22 (m, 2H), 6.56 (d, 

>15.8 Hz, 1H)S 7.23-7.27 (m, 2H), 7.41 (d, <7=15.8 Hz, 1H), 7.61-7.63 (m, 

2H), 8.09 (t, 7=5.5 Hz, 1H). 

[0118] Example 92 

Production of (jD-N-D-dJ-Dioxo-1.4-thiazinan-4-vl)propyll-3-(4-

fluorophenyl)-2-propenamide hydrochloride (Compound 63). 

The same procedures as those in Compound 58 were carried out 
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from the compound obtained in Example 91 (1.8 g, 5.4 mmol), a 4 mol/L 

hydrogen chloride-dioxane solution (2.7 mL, equivalent to HC1 11 mmol), 

and methylene.chloride (50 mL), to give the captioned compound (1.6 g, 

79%) as crystals. 

[0119] Example 93 

Production of (iD-iy-r3-(Cvclohexvlamino)propyll-3-(2-fluorophenvO-2-

propenamide. 

A THF (30 mL) solution of iV-cyclohexy 1-1,3-propanediamine 

(3.9 mL, 23 mmol) was added dropwise to a THF (100 mL) solution of 

(2,5-dioxopyrrolidin-l-yl) (£)-3-(2-fluorophenyl)-2~propenoate (3.0 g, 

11 mmol) at 0°C, and the mixture was stirred at room temperature for 

1 hour. The precipitated crystals were filtered away, and the solvent of the 

filtrate was then distilled off under a reduced pressure. The obtained 

residue was dissolved in ethyl acetate, the solution was washed with water, 

and an organic layer was then dried over anhydrous sodium sulfate. The 

residue obtained by distilling off the solvents under a reduced pressure 

was purified with silica gel column chromatography (NH, chloroform), to 

give the captioned compound (2.9 g, 84%) as an oily product. lH-NMR 

(DMSO-40 5: 0.96-1.21 (m, 5H), 1.34-1.36 (m, 1H), 1.53-1.59 (m, 3H), 

1.64-1.67 (m, 2H), 1.78-1.81 (m, 2H), 2.29-2.32 (m, 1H), 2.51-2.55 (m, 

2H), 3.20-3.24 (m,2H), 6.72 (d, 7=16.0 Hz, 1H), 7.25-7.30 (m, 2H), 7.42-

7.49 (m, 2H), 7.63-7.67 (m, 1H), 8.24 (t, 7=5.5 Hz, 1H). 

[0120] Example 94 

Production of (^-iV"-f('3-Cvclohexvlamino)propvl1-3-f2-fluorophenvlV2-

propenamide hydrochloride (Compound 64). 
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The same procedures as those in Compound 59 were carried out 

from the compound obtained in Example 93 (2.9 g, 9.6 mmol), a 4 mol/L 

hydrogen chloride-dioxane solution (4.8 mL, equivalent to HC119 mmol), 

and methylene chloride (80 mL), to give the captioned compound (2.9 g, 

91%) as crystals. 

[0121] Example 95 

Production of f£V3-f2-Fluorophenviyi\r-f4-guanidinobutvl')-2-

propenamide hydrochloride (Compound 65). 

An aqueous solution (30 mL) of sodium hydroxide (0.4 g, 10 mmol) 

was added to a methylene chloride (30 mL) solution of Compound 14 

(1.8 g, 8.0 mmol) at room temperature, and the mixture was stirred in that 

state for 1 hour. The reaction mixture was extracted with methylene 

chloride, and an organic layer was dried over anhydrous sodium sulfate. 

The residue obtained by distilling off the solvents under a reduced 

pressure was dissolved in DMF (10 mL), N-(liif-pyrazol-l-yl)guanidine 

(1.2 g, 8.0 mmol) and triethylamine (3.6 g, 36 mmol) were then added to 

the solution at room temperature, and the mixture was stirred for 72 hours. 

Diethyl ether (100 mL) was added to the reaction mixture, and an upper 

layer was removed by decantation. Thereafter, the solvents were distilled 

off under a reduced pressure, to give an oily product. A 4 mol/L hydrogen 

chloride-dioxane solution (13 mL, equivalent to HC152 mmol) was added 

to the obtained residue at room temperature, and the mixture was stirred in 

that state for 3 hours. Methanol and methylene chloride were added to the 

residue obtained by distilling off the solvents under a reduced pressure, 

and the precipitated crystals were collected by filtration, to give the 
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captioned compound (1.8 g, 75%). 

[0122] Example 96 

Production of Methyl 3-f r(£)-3-f2-fluorophenvl>2-propcnoynamino}-

propanoate. 

The same procedures as those in Compound 22 were carried out 

from 2-fluorocinnamic acid (8.3 g, 50 mmol), methyl 3-aminopropionate 

hydrochloride (7.0 g, 50 mmol), WSC-HC1 (10.5 g, 55 mmol), 

triethylamine (6.0 g, 60 mmol), and methylene chloride (300 mL), to give 

the captioned compound (9.7 g3 78%) as an oily product. 'H-NMR 

(DMSO-<4) 5: 2.55 (t, 7=6.5 Hz, 2H), 3.41 (t, 7=6.5 Hz, 2H), 3.62 (s, 3H), 

6.72 (d, 7=16.0 Hz, 1H), 7.24-7.30 (m, 2H), 7.42-7.51 (m, 2H), 7.63-7.67 

(m, 1H). 

[0123] Example 97 

Production of 3-irr£1-3-C2-FluorophenvlV2-propenovl1aminolpropanoic 

acid ("Compound 661. 

A 1 mol/L aqueous sodium hydroxide solution was added drop wise 

to an ethanol (160 mL) solution of the compound obtained in Example 96 

(1.0 g, 4.0 mmol) at room temperature. The mixture was heated under 

refluxing for 2 hours, and insoluble substances were filtered away under 

heating. The solvent of the filtrate was distilled off under a reduced 

pressure, water was then added to the residue, and the solution was made 

acidic with a diluted hydrochloric acid. The precipitated crystals were 

collected by filtration, and dissolved in diethyl ether, and the solution was 

back-extracted with a 1 mol/L aqueous sodium hydroxide solution. An 

aqueous layer was made acidic with a diluted hydrochloric acid, and the 
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precipitated crystals were collected by filtration and washed with water, to 

give the captioned compound (950 mg, 99%). 

[0124] Example 98 

Production of 2-{,3-Thiomorpholinopropyl)isoindoline-l.3-dione. 

N,7V"-Diisopropylethy!amine (39 mL) was added to a toluene 

(800 mL) solution ofN-(3-bromopropyl)phthalimide (39.0 g, 0.15 mol) 

and thiomorpholine (30 mL) at room temperature, and the mixture was 

heated under refluxing for 8 hours. Ethyl acetate (500 mL) was added to 

the residue obtained by distilling off the solvent under a reduced pressure, 

and the mixture was washed with water. An organic layer was dried over 

anhydrous sodium sulfate. Thereafter, the residue obtained by distilling 

off the solvents under a reduced pressure was purified with silica gel 

column chromatography (chloroform), to give the captioned compound 

(37.3 g, 88%) as an oily product. 'H-NMR (DMSO-tf6) 5: 1.70-1.78 (m, 

2H), 2.32-2.39 (m, 6H), 2.49-2.51 (m, 4H), 3.61 (t, 7=6.8 Hz, 2H), 7.83-

7.88 (m, 4H). 

[0125] Example 99 

Production of 2-f3-(l-Oxo-1,4~thiazman-4-vDpropyllisoindoline-1.3-

dione. 

A methylene chloride (140 mL) solution of mCPBA (9.8 g, 

57 mmol) was added dropwise to a methylene chloride (220 mL) solution 

of the compound obtained in Example 98 (15.0 g, 52 mmol), under ice-

cooling over 30 minutes, and the mixture was then stirred at room 

temperature for 20 hours. The reaction mixture was sequentially washed 

with a saturated aqueous sodium hydrogensulfite solution, a saturated 
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sodium hydrogencarbonate solution, and a saturated sodium chloride 

solution, and an organic layer was then dried over anhydrous sodium 

sulfate. The residue obtained by distilling off the solvents under a reduced 

pressure was purified with silica gel column chromatography 

5 (chloroform ; methanol = 50:1), to give the captioned compound (5.9 g, 

37%) as a solid. Mp 95-96°C. JH-NMR (DMSO-rf6) 5: 1.70-1.80 (m, 2H), 

2.38-2.48 (m, 2H), 2.50-2.64 (m, 6H), 2.77-3.33 (m, 2H), 3.64 (t, J-6.8 

Hz, 2H), 7.83-7.88 (ra, 4H). 

[0126] Example 100 

10 Production of 3-(Oxo-L4~thiazman-4-vl)propan-1-amine. 

Hydrazine monohydrate (1.9 mL, 38 mmol) was added to an ethanol 

(180 mL) solution of the compound obtained in Example 99 (5.8 g, 

19 mmol) at room temperature, and the mixture was heated under 

refluxing for 5 hours. The reaction mixture was cooled to room 

15 temperature, and the precipitated solid was filtered away. Thereafter, 

methylene chloride (50 mL) was added to the residue obtained by 

distilling off the solvent of the filtrate under a reduced pressure, and 

insoluble substances were filtered away. Methylene chloride (30 mL) was 

added to the residue obtained by distilling off the solvents of the filtrate 

20 under a reduced pressure, and insoluble substances were again filtered 

away. The solvents of the filtrate were distilled off under a reduced 

pressure, to give the captioned compound (3.3 g, 98%) as an oily product. 
]H-NMR (DMSO-4) 6: 1.53-1.55 (m, 2H), 2.37-2.50 (m, 2H), 2.57-2.61 

(m, 4H), 2.68-2.72 (m, 2H), 2.78-2.85 (m, 4H). 

25 [0127] Example 101 
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Production of (E)-3 -("2-FluorophenvD-A^-\3-( 1 -oxo-1.4-thiazinan-4-

vllDropyll-2-propen amide. 

WSC-HC1 (3.9 g, 20 mmol) was added to a methylene chloride 

(100 mL) suspension of 2-fluorocinnamic acid (2.8 g, 17 mmol) and the 

5 compound obtained in Example 100 (3.3 g, 19 mmol), under ice-cooling, 

and the mixture was stirred at room temperature for 16 hours. The 

reaction mixture was washed with water and a saturated sodium chloride 

solution, and an organic layer was then dried over anhydrous sodium 

sulfate. The residue obtained by distilling off the solvents under a reduced 

10 pressure was purified with silica gel column chromatography (chloroform), 

to give the captioned compound (3.5 g, 63%) as an oily product. 'H-NMR 

(DMSO-rf6) 5: 1.62-1.64 (m, 2H), 2.38-2.41 (m, 2H), 2.41-2.64 (m, 4H), 

2.71-2.87 (m, 4H), 3.19-3.22 (m, 2H), 6.72 (d, >16.0 Hz, 1H), 7.25-7.03 

(m, 2H), 7.42-7.47 (m, 2H), 7.64-7.67 (m, 1H), 8.22 (t, >5.5 Hz, 1H). 

15 [0128] Example 102 

Production of (E)-3-(4-FluorophenvO-Ar-f3-C 1 -oxo-1.4-thiazinan-4-

vnpropvll-2-propenamide f Compound 67). 

The same procedures as in Example 101 were carried out from 4-

fluorocinnamic acid (1.1 g, 6.5 mmol), the compound obtained in 

20 Example 100 (1.3 g, 7.2 mmol), WSC-HC1 (1.5 g, 7.8 mmol), and 

25 

Production of fiD-3-f2-Fluorophenvl)-iV-f"3-n-oxo-1.4-thi 

vl)propvll-2-propenamide hydrochloride [Compound 68). 
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A 4 mol/L hydrogen chloride-dioxane solution (5.3 mL, equivalent 

to HC121 mmol) was added dropwise to a methylene chloride (80 mL) 

solution of the compound obtained in Example 101 (3.4 g, 11 mmol) at 

room temperature over 3 minutes, and the mixture was stirred in that state 

for 1 hour. The precipitated solid was collected by filtration, and washed 

with diethyl ether, to give the captioned compound (3.6 g, 96%). 

[0130] Example 104 

Production of fert-Butvl //-fYS-bromophenvDmethvllcarbamate. 

A methylene chloride (40 mL) solution of Boc20(21.2 g, 97 mmol) 

was added dropwise to a methylene chloride (160 mL) solution of 3-

bromobenzylamine (15.0 g, 81 mmol) and triethyiamine (23 mL, 

162 mmol) over 20 minutes, under ice-cooling, and the mixture was 

stirxed at room temperature for 5 hours. The reaction mixture was washed 

with water, and an organic layer was then dried over anhydrous sodium 

sulfate. «-Hexane was added to the residue obtained by distilling off the 

solvent under a reduced pressure, and the precipitated solid was collected 

by filtration, to give the captioned compound (19.8 g, 92%). Mp 41-42°C. 
1H-NMR(DMSO-^6) 5: 1.39 (s, 9H), 4.12 (d, <7=6.1 Hz, 2H), 7.23-7.28 (m, 

2H), 7.40-7.42 (m, 3H). 

[0131] Example 105 

Production of fert-Butvl N-\(3-thiomorpholinophenyOmethv 11 carbamate. 

Thiomorpholine (9.9 mL, 105 mmol), palladium acetate (0.8 g, 

3.5 mmol), 2-(di-te?Y-butyiphosphino)biphenyl (2.1 g, 7.0 mmol), and 

sodium tert-butoxide (3.7 g, 38 mmol) were added to a toluene (70 mL) 

solution of the compound obtained in Example 104 (10.0 g, 35 mmol), in 
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an argon atmosphere at room temperature, and the mixture was stirred at 

80°C for 5 hours. The reaction mixture was cooled to room temperature, 

and the precipitated solid was filtered away. The residue obtained by 

distilling off the solvent of the filtrate under a reduced pressure was 

5 purified with silica gel column chromatography («-hexane : ethyl 

acetate = 5:1), to give the captioned compound (3.1 g, 28%) as a solid. 

Mp 62-63°C. 'H-NMR (DMSO-</6) 5: 1.39 (s, 9H), 2.64-2.66 (m, 4H), 

3.48-3.50 (m, 4H), 4.06 (d, >6.1 Hz, 2H), 6.64 (d, >7.4 Hz, 1H), 6.77-

6.79 (m, 2H), 7.12-7.16 (m, 1H), 7.30 (t, >5.9 Hz, 1H). 

10 [0132] Example 106 

Production of O-ThiomorphoiinophenvDmethanamine dihydrochloride. 

A 4 mol/L hydrogen chloride-dioxane solution (12 mL, equivalent to 

HC1 48 mmol) was added dropwise to a methylene chloride (60 mL) 

solution of the compound obtained in Example 105 (1.5 g, 4.9 mmol) over 

15 5 minutes at room temperature, and the mixture was mixed in that state for 

1 hour. Diethyl ether was added to the residue obtained by distilling off 

the solvent under a reduced pressure, and the precipitated solid was 

collected by filtration, to give the captioned compound (1.3 g, 98%). Mp 

242-243°C. MS (EI): m/z 208 [M]+ (free form). 'H-NMR (DMSO-flfe) 8: 

20 2.90-3.10 (m, 4H), 3.67-3.69 (m, 4H), 3.99 (t, >5.6 Hz, 2H), 7.26-7.28 

(m, 1H), 7.41-7.47 (m, 2H), 7.67-7.69 (m, 1H), 8.67 (s, 4H). 

[0133] Example 107 

Production of (F)-3 ~(2-FluorophenvD-TV"-!"(3 -

thiomorpholinophenvnmethvll-2-propenamide (Compound 69"). 

25 The same procedures as in Example 101 were carried out from the 
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compound obtained in Example 106 (1.3 g, 4.6 mmol), 2-fluorocinnamic 

acid (0.77 g, 4.6 mmol), WSC-HC1 (1.0 g, 5.1 mmol), and methylene 

chloride (40 mL), to give the captioned compound (1.0 g, 61%) as a solid. 

[0134] Example 108 

Production of fert-Butvl iV-(f3-(T-oxo-1.4-thiazinan-4-

vl)phenvllmethvl) carbamate. 

The same procedures as in Example 99 were carried out from the 

compound obtained in Example 105 (1.2 g, 3.7 mmol), mCPBA (1.0 g, 

4.1 mmol), and methylene chloride (20 mL), to give the captioned 

compound (0.9 g. 71%) as a solid. Mp 94-95°C. MS (EI): m/z 324 [M]+. 

'H-NMR (DMSO-40 8: 1.39 (s, 9H), 2.66-2.69 (m, 2H), 2.88-2.94 (m, 

2H), 3.54-3.58 (m, 2H), 3.73-3.78 (m, 2H), 4.08 (d, >6.1 Hz, 2H), 6.67 (d, 

>7.4 Hz, IH), 6.86-6.88 (m, 2H), 7.16-7.19 (m, 1H), 7.32 (t, >5.9 Hz, 

1H). 

[0135] Example 109 

Production of T3-C1 -Oxo-1.4-thiazinan-4-vDphenvl1methanamine 

dihydrochloride. 

The same procedures as those in Compound 68 were carried out 

from the compound obtained in Example 108 (0.9 g, 2.6 mmol), a 4 mol/L 

hydrogen chloride-dioxane solution (6.5 mL, equivalent to HCl 26 mmol), 

and methylene chloride (30 mL), to give the captioned compound (0.75 g, 

96%) as a solid. Mp 213-214°C. MS (EI): m/z 224 [M]+(fi:ee form). *H-

NMR(DMSO-4;) 8:2.73-7.76 (m, 2H), 2.97-3.02 (m, 2H), 3.64-3.67 (m, 

2H), 3.83-3.88 (m, 2H), 3.94-4.00 (m, 2H), 6.97 (d, >7.4 Hz, 1H), 7.11 (d, 

>7.8 Hz, 1H), 7.28-7.34 (m, 2H), 8.56 (s, 4H). 



[0136] Example 110 

Production of (.g)-3-(2-FIuorophenyl)-.AMr3-(oxo-1,4-thiazinan-4-

yDphenvUmethyB-2-propenamide ("Compound 70). 

The same procedures as in Example 101 were carried out from the 

compound obtained in Example 109 (0.74 g, 2.5 mmol), 2-fluorocinnamic 

acid (0.41 g, 2.5 mmol), WSC'HCl (0.53 g, 2.7 mmol), and methylene 

chloride (20 mL), to give the captioned compound (0.38 g, 41%) as a solid. 

[0137] Example 111 

Production of fjfl-3-(2-Fhiorophenvl)-2-methvl-N-r3-fl-oxo-L4-

thiazinan-4-vl)propvn-2-propenamide. 

The same procedures as in Example 101 were carried out from the 

compound obtained in Example 100 (2.8 g, 16 mmol), (£)-3(-2-

fluorophenyl)-2-methyl~2-propenoic acid (2.6 g, 14 mmol), WSC»HC1 

(3.3 g, 17 mmol), and methylene chloride (100 mL), to give the captioned 

compound (3.7 g, 75%) as an oily product. JH-NMR (DMSO-d6) 5:1.64-

1.67 (m, 2H), 1.93 (s, 3H), 2.39-2.41 (m, 2H), 2.62-2.65 (m, 2H), 2.71-

2.74 (m, 2H), 2.82-2.86 (m, 4H), 3.18-3.22 (m, 2H), 7.18 (s, 3H), 7.23-

7.27 (m, 2H), 7.39-7.44 (m, 2H), 8.08 (t, >5.5 Hz, IH). 

[0138] Example 112 

Production of (B)-3-(2-FluorophenvlV2-methyl-A^"-l"3-(" 1 -oxo-1.4-

thiazinan-4-vl)propvl1-2-propenamide hydrocliloride ("Compound 71). 

The same procedures as in Example 106 were carried out from the 

compound obtained in Example 111 (3.7 g, 11 mmol), a 4 mol/L hydrogen 

chloride-dioxane solution (8.0 mL, equivalent to HC132 mmol), and 

methylene chloride (80 mL), to give the captioned compound (3.1 g, 76%) 
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as a solid. 

[0139] The data of the properties for the compounds of the present 

invention produced and obtained as a.bove are shown in Tables 1 to 8. 



[0140] [Table 1] 

Compound 
No. 

Structural Formula Properties 

1 
Q 'H-NMR (DMSO-rfs) 8: 2.90 (t, 7=7.4 Hz, 2H), 

3.48-3.52 (m, 2H), 6.75 (d, 7=15.9 Hz, IH), 
6.99-7.00 (m, IH), 7.06-7.09 (m, IH), 7.18 (d, 
7=1.4 Hz, IH), 7.26-7.30 (m, 2H), 7.34-7.36 (m, 
IH), 7.41-7.43 (m, IH), 7.51-7.58 (m. 2H), 8.35 
(s, IH), 8.36 (t, 7=5.5 Hz, IH), 10.83 (s, IH) 

2 
F 

(fV^ 
0 

N"~"Y^N H O 
Mp. 115-116°C, 'H-NMR (DMSO-rf6) 8: 4.43 
(d, .7=5.9 Hz, 2H), 6.78 (d, 7=16.0 Hz, IH), 
7.25-7.31 (m, 2H), 7.36-7.38 (m, IH), 7.43-7.45 
(ra, IH), 7.55 (d, 7=16.0 Hz, IH), 7.66-7.71 (m, 
2H), 8.47-8.48 (m, IH), 8.53 (d, 7=1.6 Hz, IH), 
8.81 (t, 7=5.9 Hz, IH) 

3 
F 0 r^N Mp. 95-96°C. 'H-NMR (DMSO-rf6) 5: 2.82 (t, 

7=7.0 Hz, 2H), 3.47-3.51 (m, 2H), 6.72 (d,. 
7=16.0 Hz, IH), 7.24-7.29 (m, 4H), 7.41-7.45 
(m, 1H)» 7.50 (d, 7=16.0 Hz, IH), 7.63-7.66 (m, 
IH), 8.34-8.36 (m, IH), 8.48 (d, 7=4.9 Hz, 2H) 

4 (iH 1^0 
Mp. 84-85°C. 'H-NMR (DMSO-</6) 5: 134-1.42 
(m, 2H), 1.49-1.51 (m, 4H), 2.35-2.38 (m, 6H), 
3.28-3 .31 (m, 2H), 6.77 (d, 7=15.9 Hz, IH), 
7.25-7.31 (m, 2H), 7.42-7.44 (m, IH), 7.49 (d, 
7=15.9 Hz, IH), 7.65-7.68 (m, IH), 8.12-8.14 
(m,lH) 

5 6'J yX? Mp. 112-113°C. 'H-NMR (DMSO-tf6) 8: 2.40-
2.42 (m, 6H), 3.30-3.35 (m, 2H), 3.57-3.59 (m, 
4H), 6.77 (d, 7=16.0 Hz, IH), 7.25-7.30 (m, 2H), 
7.41-7.46 (m, IH), 7.50 (d, 7=16.0 Hz, IH), 
7.65-7.68 (m, IH), 8.18 (t, 7=5.5 Hz, IH) 

6 ;(S " *! 
Mp. 113-114°C. 'H-NMR (DMSO-</6) d: 1.05-
1.07 (m, IH), 1.14-1.20 (m, 4H), 1.54-1.56 (ra,' 
IH), 1.71-1.75 (m, 4H), 2.16-2.18 (m, IH), 2.36-
2.39 (m, 6H), 2.48-2.50 (m, 4H), 3.27-3.30 (m, 
2H), 6.76 (d, 7=15.9 Hz, IH), 7.24-7.30 (m, 2H), 
7.41-7.49 (m, 2H), 7.64-7.67 (m, IH), 8.14 (t 
7=5.5 Hz, IH) 

7 6~*» ^"•o 
Mp. 84-85°C. 'H-NMR (DMSO-d6) 8: 1.04-1.19 
(rn, 5H), 1.54-1.61 (m, 3H), 1.70-1.74 (m, 4H), 
2.14-2.16 (ra. IH), 2.26-2.29 (ra, 6H), 2.47-2.51 
(m, 4H), 3.18-3.21 (ra, 2H), 6.71 (d, 7=15.9 Hz, 
IH), 7.24-7.29 (m, 2H), 7.41-7.49 (ra, 2H), 7.63-
7.66 (ra, IH), 8.24 (t, 7=5.5 Hz, IH) 

8 1 v.1 J3 
H Me 

Mp. 93-94°C. 'H-NMR (DMSO-</6) 8: 2.72 (t, 
7=7.5 Hz, 2H), 3.37-3.41 (ra, 2H), 3.52 (s, 3H). 
5.81 (d, 7=3.6 Hz, IH), 5.86-5.88 (m, IH), 6.61-
6.62 (ra, IH), 6.73 (d, 7=15.9 Hz, IH), 7.25-7.30 
(ra, 2H), 7.42-7.44 (m, IH), 7.50 (d, 7=15.9 Hz, 
IH), 7.64-7.67 (m, IH), 8.36 (t, 7=5.6 Hz, IH) 

9 6^ UO 
H •HCI 

Mp. 86-87 °C. 'H-NMR (DMSO-tf6) 8: 2.94 (t. 
7=7.3 Hz, 2H), 3.54-3.58 (ra, 2H), 6.71 (d, 
7=16.0 Hz, 1H), 7.22-7.30 (ra, 4H), 7.41-7,44 
(m, IH), 7.48 (d, 7=16.0 Hz, IH), 7.63-7.66 (m. 
IH), 7.70-7.73 (m, IH), 8.51 (d, 7=4.7 Hz, IH) 

[0141] 
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[Table 2] 

Compound 
No. 

Structural Formula Properties 

10 

F O r^|] 

H -HCI 

Mp. 116-117 °C. 'H-NMR (DMSOwQ 5: 2.82 
(t, 7=7.1 Hz, 2H), 3.45-3.49 (m, 2H), 6.72 (d, 
7=15.9 Hz, IH), 7.26-7.35 (m, 3H), 7.40-7.46 
(m, IH), 7.49 (d, 7=15.9 Hz, IH), 7.65-7.68 (m, 
2H), 8.35 (s, IH), 8.43-8.47 (m, 2H) 

11 Q 
•HCI 

Mp. 153-154°C. !H-NMR (DMSO-76) 5:1.59-
1.65 (m, 2H), 2.29-2.34 (m, 6H), 3.19-3.23 (m, 
2H), 3.56-3.58 (m, 4H), 6.72 (d, 7=15.9 Hz, 
IH), 7.25-7.30 (ra, 2H), 7.41-7.45 (m, IH), 7.49 
(d, 7=15.9 Hz, IH), 7.64-7.67 (m5 IH), 8.24 (t, 
7=5.4 Hz, IH) 

12 
F 0 

KJ " -HCI Me 

Mp. 99-100°C. 'H-NMR (DMSO-</fi) 5:1.56-
1.61 (m, 2H), 2.12 (s, 6H), 2.22 (t, 7=7.2 Hz, 
2H), 3.17-3.21 (m, 2H), 6.72 (d, 7=16.0 Hz, 
IH), 7.25-7.30 (m, 2H), 7.41-7.44 (m, IH), 7.48 
(d, 7=16.0 Hz, IH), 7.64-7.67 (ra, IH), 8.23 (t, 
7=5.5 Hz, IH) 

13 
F 0 Me 

N'^Ss-/Vv^' Me 

-HCI 

Mp. 107-108°C. 'H-NMR (DMSO-4) 5: 1.48-
1.52 (m, 2H), 1.68-1.70 (m, 2H), 2.71 (s, 3H), 
2.72 (s, 3H), 3.02-3.06 (m, 2H), 3.19-3.23 (m, 
2H), 6.79 (d, 7=15.9 Hz, !H), 7.25-7.30 (m, 
2H), 7.42-7.44 (ra, IH), 7.50 (d, 7=15.9 Hz, 
IH), 7.64-7.67 (m, IH), 8.40-8.50 (ra, IH) 

14 A^N— 
Kj H -HCI 

Mp. 177-178°C. 'H-NMR (DMSO-</6) 5: 1.50-
1.54 (ra, 2H), 1.56-1.60 (ra, 2H), 2.78-2.81 (m, 
2H), 3.16-3.21 (m, 2H), 6.77 (d, 7=15.9 Hz, 
IH), 7.25-7.31 (m, 2H), 7.43-7.51 (ra, 2H), 
7.64-7.67 (ra, IH), 8.41 (t, 7=5.6 Hz, IH) 

15 

F 0 

^ H 

Mp. 133-138°C. 'H-NMR (DMSO-rf6) 5: 1.91-
1.97 (m, 2H), 2.82 (s, 3H), 3.18-3.29 (in, 4H), 
3.41-3.78 (m, 8H), 6.75 (d, 7=16.2 Hz, IH), 
7.25-7.30 (ra, 2H), 7.42-7.45 (in, IH), 7.51 (d, 
7=16.2 Hz, IH), 7.64-7.68 (ra, IH), 8.47-8.49 
(br, IH) 

16 
F 0 f^NH «V^rNj 

H -2HCI 

Mp. 212-213°C. 'H-NMR (DMSO-rf«) 6: 3.31-
3.33 (m, 3H), 3.45-3.50 (ra, 4H), 3.61-3.64 (in, 
3H), 3.70-3.78 (in, 2H), 6.74 (d, 7=15.9 Hz, 
IH), 7.26-7.29 (ra, 2H), 7.43-7.46 (in, IH), 7.54 
(d, 7=15.9 Hz, IH), 7.66-7.69 (ra, IH), 8.71 (t, 
7=5.2 Hz, IH), 9.80 (s, 2H) 

17 dr-Wi 
-2HCI 

Mp. I43-144°C. 'H-NMR (DMSO-^) d: 1.91-
1.97 (in, 2H), 3.17-3.21 (ra, 2H), 3.26-3.28 (ra, 
4H), 3.29-3.51 (in, 4H), 3.67-3.69 (ra, 2H), 6.76 
(d, 7=15.9 Hz, IH), 7.25-7.30 (m, 2H), 7.42-
7.45 (ra, IH), 7.51 (d, 7=15.9 Hz, IH), 7.65-
7.68 (in, IH), 8.51 (t, 7=5.7 Hz, IH), 9.78-9.85 
(br, 2H) 

18 
F O jf-NH 

Mp. 152-153°C. 'H-NMR (DMSO-</6) 8: 2.70 
(t, 7=7.4 Hz, 2H), 3.38-3.45 (in, 2H), 6.74 (d, 
7=15.9 Hz, IH), 6.83 (s, IH), 7.25-7.30 (ra, 
2H), 7.41-7.45 (in, IH), 7.50 (d, 7=15.9 Hz, 
IH), 7.55 (s, IH), 7.64-7.67 (m, IH), 8.32 (t, 
7=4.7 Hz, IH) 
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[Table 3] 

Compound 
No. 

Structural Formula Properties 

19 
U H NH2 

Mp. 128-129 °C. 'H-NMR (DMSO-rf6) 8: 2.65 (t, 
7=7.8 Hz, 2H), 3.31-3.35 (m, 2H), 5.06 (s, 2H), 6.48 
(t, 7=7.5 Hz, IH), 6.64 (d, 7=7.7 Hz, IH), 6.76 (d, 
7=15.9 Hz, IH), 6.91-6.94 (m, 2H), 7.25-7.30 (m, 
2H), 7.42-7.44 (m, IH), 7.54 (d, 7=15.9 Hz, IH), 
7.65-7.68 (m, IH), 8.42 (t, 7=5.6 Hz, IH) 

20 
F 0 ^N'Me (jrv^ 

Mp. 88-89 °C. 'H-NMR (DMSO-rf6) 5: 1.90-1.92 (m, 
2H), 1.96-1.97 (m, 2H), 2.20 (s, 3H), 2.30-2.33 (m, 
4H), 3.55-5.57 (m, 2H), 3.67-3.69 (m, 2H), 7.02 (d, 
7=15.9 Hz, IH), 7.24-7.30 (m, 2H), 7.43-7.46 (m, 
IH), 7.57-7.62 (m, 2H), 7.95 (t, 7=6.4 Hz, IH) 

21 

F 0 j===\ 

H -HCI 

'H-NMR (DM$0-rfs) 8: 3.50-3.53 (ra, 2H), 4.10 (t, 
7=5.8 Hz, 2H), 6.71 (d, 7=15.9 Hz, IH), 6.89 (s, IH), 
7.18 (s, IH), 7.25-7.30 (m, 2H), 7.42-7.44 (m, IH), 
7.50 (d, 7=15.9 Hz, IH), 7.60 (s, IH), 7.64-7.67 (m, 
IH), 839-8.40 (m, IH) 

22 , . P 
N^N 

Mp. 143-145 °C. 'H-NMR (DMSO-ifc) 8: 3.61 (t, 
7=6.0 Hz, 2H), 4.39 (t, 7=6.0 Hz, 2H), 6.65 (d, 
7-15-9 Hz, IH), 7.18-7.29 (m, 4H), 7.42-7.50 (m, 
2H), 7.62-7.65 (m, 3H), 8.39 (s, IH) 

23 

F 0 r=\ 

rJ£rV-~" Mp.ll3-115°C. 'H-NMR (DMSO-rf«) 5: 3.51 (t, 
7=6.0 Hz, 2H), 4.10 (t, 7=6.0 Hz, 2H), 6.66 (d, 
7=15.9 Hz, IH), 6.88 (s, IH), 7.16 (t, 7=6.8 Hz, 2H), 
7.32-7.46 (ra, 2H), 7.59 (s, IH), 7.70-7.75 (ra, IH) 

24 

F 0 I^X 

F 

Mp. 118-120°C. 'H-NMR (DMSO-rf6) 8: 3.52 (t, 
7=5.9 Hz, 2H), 4.10 (t, 7=5.9 Hz, 2H), 6.74 (d, 
7=16.0 Hz, IH), 6.89 (s, IH), 7.17 (s, IH), 7.28-7.36 
(ra, 3H), 7.44 fd, 7=16.0 Hz, IH), 7.53 (s, IH), 7.59 
(s,lH) 

25 
Mp. 80-81°C. 'H-NMR (DMSO-rffi) 8:1.61-1.63 (ra, 
2H), 2.29-2.34 (ra, 6H), 3.19-3.23 (in, 2H), 3.56-3.58 
(in, 4H), 6.66 (d, 7=15.8 Hz, IH), 7.19-7.22 (in, IH), 
7.40-7.49 (ra, 4H), 8.12 (t, 7=5.4 Hz, IH) 

26 pjCra«^o 
Mp. 88-89°C. 'H-NMR (DMSO-rf6) 8: 1.59-1.64 (in, 
2H), 2.29-2.34 (ra, 6H), 3.19-3.21 (ra, 2H), 3.56-3.58 
(in, 4H), 6.56 (d, 7=15.8 Hz, IH), 7.23-7.27 (m, 2H), 
7.41 (d, 7=15.8 Hz, IH), 7.61-7.63 (ra, 2H), 8.10 (s, 
1H). Anal. Calcd for C16H21FN202: C, 65.73; H, 
7.24; N, 9.58. Found: C, 65.80; H, 7.20; N, 9.70 

27 *t5rV-o Mp.97-99°C. 'H-NMR (DMSO-rffi) 8: 1.58-1.65 (ra, 
2H), 2.27-237 (in, 6H), 3.19-3.32 (in, 2H), 3.57 (t, 
7=4.6 Hz, 4H), 6.76 (d, 7=16.0 Hz, IH), 7.24-7.29 
(m, IH), 7.42-7.50 (ra, 3H) 
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[Table 4] 

Compound 
No. 

Structural Formula Properties 

28 

Mp. 94-95°C-1 H-NMR (DMSO-tffi) 5: 1.60-1.65 (m, 
2H), 2.29-2.34 (m, 6H), 3.19-3.23 (m, 2H), 3.56-3.58 
(m, 4H), 6.68 (d, 7=16.0 Hz, IH), 7.15-7.18 (ra, IH), 
7.32-7.36 (m, IH), 7.43 (d, 7-16.0 Hz, IH), 7.70-
7,74 (m, IH), 8.20 (t, 7=4.8 Hz, IH) 

29 

Mp. 71-72°C. H-NMR (DMSO-rf6) S: 1.60-1.65 (m, 
2H), 2.29-234 (m, 6H), 3.20-3.24 (m, 2H), 3.56-3.58 
(m, 4H), 6.76 (d, 7=15.9 Hz, IH), 7.27-7.36 (m, 2H), 
7.43 (d, 7=15.9 Hz, IH), 7.51-7.53 (m, IH), 8.24 (s, 
IH) 

30 
Mp. 75-76°C. 'H-NMR (DMSO-c?6) 5: 1.61-1.64 (m, 
2H), 2.29-2.34 (m, 6H), 3.20-3.24 (m, 2H), 3.56-3.58 
(m, 4H), 6.86 (d, 7=16.1 Hz, IH), 7.18-7.22 (m, 2H), 
7.43-7.49 (m, 2H), 8.36 (s, IH) 

31 
Mp. 127-128"C. H-NMR (DMSO-4) 8:1.60-1.64 
(m, 2H), 2.28-2.34 (m, 6H), 3.18-3.22 (m, 2H), 3,56-
3.58 (m, 4H), 6.37 (d, 7=15.8 Hz, IH), 7.37-7.49 (m, 
3H), 7.65-7.69 (m, IH), 8.11 (t, 7=5.3 Hz, IH) 

32 

Mp. 102-103°C. 'H-NMR (DMSO-d6) 8:1.62-1.65 
(m, 2H), 230-2.35 (ra, 6H), 3.21-3.25 (ra, 2H), 3.56-
3.59 (ra, 4H), 6.86 (d, 7=16.0 Hz, IH), 7.51 (d, 
7=16.0 Hz, IH), 7.65 (d, 7-8.1 Hz, IH), 7.77 (d, 
7=10.8 Hz, IH), 7.88-7.91 (ra, IH), 8.35 (t, 7=5.5 
Hz, IH) 

33 
Mp. 223-224°C. 'H-NMR (DMSO-</6) 8:3.04-3.07 
(ra, 4H), 3.73-3.74 (m, 4H), 6.74 (d, 7=15.7 Hz, IH), 
6.92 (d, 7=9.0 Hz, 2H), 7.27-7.30 (in, 2H), 7.53-7.58 
(m, 3H), 7.66-7.69 (ra, 2H), 10.01 (s, IH) 

34 
H-NMR (DMSO-r/c) 5: 2.92-2.94 (ra, 2H), 3.43-

3.45 (ra, 2H), 6.75 (d, 7=16.0 Hz, IH), 7.24-732 (m, 
2H), 7.42-7.48 (m, IH), 7.53 (d, 7=16.0 Hz, IH), 
7.67 (t, 7=7.7 Hz, IH) 

35 

Mp. 83-84°C. H-NMR (CDCl3) 8:1.78-1.81 (ra, 
4H), 2.52-2.54 (m, 4H), 2.66 (t, 7=6.0 Hz, 2H), 3.48-
3.52 (ra, 2H), 6.32 (s, IH), 6.57 (d, 7=15.8 Hz, IH), 
7.06-7.15 (ra, 2H), 7.29-7.31 (m, IH), 7.47-7.49 (m, 
IH), 7.69 (d, 7=15.8 Hz, IH) 

36 

Mp. 80-81°C. 'H-NMR (DMSO~rf6) 8: 1.62-1.65 (ra, 
SH), 2.65-2.68 (m, 6H), 3.41-3.45 (m, 2H), 6.41 (s, 
IH), 6.56 (d, 7=15.8 Hz, IH), 7.06-7.15 (ra, 2H), 
7.29-7.32 (in, IH), 7.49-7.53 (m, IH), 7.69 (d, 
7=15.8 Hz, IH) 

37 

OMe Mp. 123-124°C. 'H-NMR (DMSO-rf6) 8: 2.72 (t, 
7=7.4 Hz, 2H), 3.37-3.41 (ra, 2H), 3.72 (s, 3H), 6.73 
(d,7=15.9 Hz, IH), 6.87 (d, 7=8.5 Hz, 2H), 7.15 (d, 
7=8.5 Hz, 2H), 7.24-7.29 (ra, 2H), 7.42-7.44 (ra, 
IH), 7.50 (d, 7=15.9 Hz, IH), 7.64-7.66 (m, IH), 
8.27 (s, IH) 
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[Table 5] 

Compound 
No. Structural Formula Properties 

38 
Mp. 124-126°C. 'H-NMR (DMSO-tf«) 5: 3.57-3.59 
(m, 2H), 4.24 (t, 7=6.3 Hz, 2H), 6.23 (s, IH), 6.70 
(d, 7=16.1 Hz, IH), 7.24-7.29 (m, 2H), 7.42-7.51 
(m, 3H), 7.63-7.66 (m, IH), 7.70 (s, IH) 

39 
3H-NMR (DMSO-rf6) 5:3.61 (t, 7=6.0 Hz, 2H), 4.34' 
(t, 7=6.0 Hz, 2H), 6.69 (d, 7=15.9 Hz, IH), 7.24-
7.30 (m, 2H), 7.43-7.50 (m, 2H), 7.65 (t, 7=8.9 Hz, 
IH), 8.17 (s, IH), 8.75 (s, IH) 

40 
Mp.llO-112°C. H-NMR (DMSO-//6) 8: 3.64 (t, 
7=6.0 Hz, 2H), 4.52 (t, 7=6.0 Hz, 2H), 6.68 (d, 
7=16.0 Hz, IH), 7.24-7.30 (m, 2H), 7.44-7.51 (m, 
2H), 7.64-7.80 (m, 2H), 8.13 (s, IH) 

41 
Mp. 96-98°C. 'H-NMR (DMSO-rf6) 8: 3.55 (t, 
7=6.1 Hz, 2H), 4.31 (t, 7=6.1 Hz, 2H), 6.43 (s, IH), 
6.67 (d, 7=16.0 Hz, IH), 7.01-7.14 (m, 2H), 7.24-
734 (m, 3H), 7.42-7.64 (m, 5H) 

42 
Mp. 127-129°C. 'H-NMR (DMSO-tffi) 8: 2.25 (s, 
3H), 3.44-3.46 (m, 2H), 4.00 (t, 7=6.1 Hz, 2H), 
6.69-6.72 (m, 2H), 7.03 (s, IH), 7.24-7.30 (m, 2H), 
7.43-7.65 (ra, 3H) 

43 
r\ N 

-HCI 
'H-NMR (DMSO-rf6) 8:1.36 (d, 7=6.9 Hz, 6H), 
3.35-3.50 (m, IH), 3.60-3.70 (m, 2H), 4.31-4.33 (m, 
2H), 6.77 (d, 7=16.0 Hz, IH), 7.26-7.30 (m, 2H), 
7.47-7.51 (m, 2H), 7.61-7.70 (m, 3H), 8.84 (s, IH) 

44 

Mp. 163-164°C. 'H-NMR (0MSO-rf6) 8: 3.49-3.53 
(m, 2H), 4.17 (t, 7=6.4 Hz, 2H), 6.65 (d, 7=16.0 Hz, 
IH), 7.03 (s, IH), 7.25-7.30 (m, 2H), 7.33 (s, IH), 
7.40-7.48 (m, 5H), 7.61-7.66 (m, 3H), 8.40 (t, 7=5.6 
Hz, IH) 

45 

'H-NMR (DMSO-d6) 8:1.89-1.91 (ra, 2H), 3.13-
3.18 (m, 2H), 4.00 (t, 7=6.9 Hz, 2H), 6.72 (d, 7=16.0 
Hz, IH), 6.89 (s, IH), 7.20 (s, IH), 7.25-730 (m, 
2H), 7.43-7.44 (m, IH), 7.50 (d, 7=16.0 Hz, IH), 
7.64-7.66 (ra, 2H) 

46 
Mp. 78-79°C. 'H-NMR (DMSO-</6) 8:1.62-1.65 
(ra, 2H), 1.99 (s, 3H), 2.30-2.35 (m, 6H), 3.19-3.20 
(m, 2H), 3.55-3.58 (m, 4H), 7.18 (s, IH), 7.23-7.26 
(m, 2H), 7.43-7.45 (ra, 2H), 8.07 (t, 7=5.2 Hz, IH) 

47 

'H-NMR (DMSO-d6) 8:3.50-3.54 (m, 2H), 4.12 (t, 
7=6.0 Hz, 2H), 6.51 (d, 7=15.8 Hz, IH), 6.94 (s, 
IH), 7.21 (s, IH), 7.45-7.48 (m, IH), 7.57-7.60 (in, 
IH), 7.64-7.69 (m, 2H), 7.85 (d, 7=7.8 Hz, IH), 8.14 
(d, 7=15.8 Hz, IH), 8.31 (t, 7=5.1 Hz, IH) 
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Compound 
No. 

Structural Formula Properties 

48 

'H-NMR (DMSO-rfj) 8: 0.85 (t, 7=7.3 Hz, 3H), 
1.30-1.38 (m, 2H), 1.67-1.78 (m, 2H), 2.96 (t, 
7=7.8 Hz, 2H), 3.60-3.68 (m, 2H), 4.30-4.38 (m, 
2H), 6.77 (d, 7=16.0 Hz, IH), 7.26-730 (m, 2H), 
7.40-7.51 (m, 2H), 7.59 (s, IH), 7.60-7.70 (m, 
1 HQ,7.73 (s, 1H)3 8.84 (s, IH) 

49 HOOC 
0 -Ha Mp.l95-197°C. H-NMR (DMS<W6) 8: 3.50-

3.54 (m, 2H), 4.10-4.14 (m, 2H), 6.80 (d, 7=16.0 
Hz, IH), 6.88 (s, IH), 7.20 (s, IH), 7.46 (d, 7=16.0 
Hz, IH), 7.63-7.66 (m, 3H), 7.94-7.96 (rn, 2H) 

50 
HOOC 

Mp.237-238°C. H-NMR (DMSO-^) 5: 3.62-
3.69 (m, 211), 4.33-4.40 (m, 2H), 6.80 (d, 7=16.0 
Hz, IH), 7.46 (d, 7=16.0 Hz, IH), 7.66-7.68 (m, 
3H), 7.83 (s, IH), 7.94-7.96 (m, 2H), 9.26 (s, IH) 

51 

r\ 
Mp.ll6-118°C. H-NMR (DMSO-76) 8: 6.65 (m, 
1H), 6.98 (d, 7=16.0 Hz, IH), 7.31-7.80 (m, 9H), 
8.17 (s, IH) 

52 
lH-NMR (DMSO-rfg) 8:6.66 (m, IH), 6.98 (d, 
7=16.0 Hz, IH), 7.31-7.80 (m, 9H), 8.17 (s, IH) 

53 
Mp.204-206°C. 'H-NMR (DMSO-76) 8: 6.94-
6.99 (m, 2H), 730-7.34 (m, 2H), 7.48-7.50 (m, 
IH), 7.66 (s, IH), 7.70-7.44 (m, 2H), 7.88 (s, 4H), 
8.63 (s, IH) 

54 
Mp.l85-187°C. 'H-NMR (DMSO-^) 8: 6.95-
7.00 (m, 2H), 7.30-7.34 (m, 2H), 7.53-7.61 (m, 
2H), 7.67-7.80 (m, 4H), 8.29 (s, IH), 8.68 (s, IH) 

55 
H-NMR (DMSO-rfg) 8: 7.00 (d, 7=16.0 Hz, IH), 

7.16-7.18 (m, IH), 7.29-7.36 (m,2H), 7.45-7.51 
(m, IH), 7.64-7.76 (m, 3H), 7.99 (s, IH), 8.33 (s, 
IH) 

56 
H-NMR (DMSQ-d6) 8: 6.98 (d, 7=16.0 Hz, IH), 

7.29-7.35 fm, 2H), 7.44-7.53 (ra, 2H), 7.62-7.75 
(m, 2H), 8.05 (s, IH), 8.29 (s, IH) 

57 

Mp. 197-198°C. 1 H-NMR (DMSO-d6) 8: 1.97-
1.99 (m, 2H), 3.04-3.14 (m, 4H), 3.26-3.30 (m, 
2H), 3.38-3.42 (m, 2H), 3.81-3.86 (m, 2H), 3.94-
3.96 (m, 2H), 6.77 (d, J=15.5 Hz, IH), 7.61-7.62 
(ra, IH), 7.70-7.85 (m, 4H), 8.65 (t, J=5.5 Hz. 
IH), 11.19 (s, IH) 
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Compound 
No. Structural Formula Properties 

58 
Mp. UO-llPC H-NMR (DMSO5:1.65-
1.68 (m, 2H), 2.31-2.35 (m, 6H), 3.27-3.29 (m, 
2H), 3.57-3.59 (m, 4H), 7.42-7.45 (m, 2H), 
8.03-8.06 (m, 2H), 8.19 (s, IH), 8.47 (s, IH) 

59 

Mp. 166-167°C. 'H-NMR (DMSO-tf6) 5:1.33-
1.40 (m, IH), 1.68-1.96 (m, 7H), 2.80-2.87 (m, 
2H), 3.01-3.05 (m, 2H), 3.24-3.28 (m, 2H), 
3.38-3.40 (m, 2H), 6.78 (d, 7=15.9 Hz, IH), 
7.26-7.31 (m, 2H), 7.42-7.46 (ra, IH), 7.51 (d, 
7=15.9 Hz, IH), 7.65-7.68 (m, IH), 8.59 (d, 
7=5.3 Hz, IH), 10.45 (s, IH) 
Mp. 121-122°C. MS (El) m/z: 308 (M> 'H-
NMR (DMSO-rf6) 5: 1.57-1.63 (m, 211), 2.32-
2.34 (m, 2H), 2.57-2.59 (m, 8H), 3.16-3.20 (m, 
2H), 6.56 (d, 7=15.8 Hz, IH), 7.23-7.27 (m, 
2H), 7.41 (d, 7=15.8 Hz, IH), 7.60-7.63 (m, 
2H), 8.09 (s, IH) 

60 

61 

Mp. 178-179°C. H-NMR (DMSO-</6) 6: 1.92-
1.98 (m, 2H), 2.78-2.81 (m, 2H), 3.07-3.13 (m, 
4H), 3.24-3.29 (m, 2H), 3.67-3.70 (m, 2H), 6.77 
(d, 7=16.0 Hz, IH), 7.26-7.31 (m, 2H), 7.43-
7.52 (m, 2H), 7.65-7.68 (m, IH), 8.56 (t, 7=5.6 
Hz, IH), 11.17 (s, IH) 

62 

Mp. 252-253°€.1 H-NMR (DMSO-tfg) 5:1.96-
1.98 (m, 2H), 3.26-3.28 (m, 4H), 3.57-3.62 (m, 
4H), 3.87-3.89 (m, 4H), 6.77 (d, 7=15.9 Hz, 
IH), 7.26-7.31 (m, 2H), 7.44-7.53 (m, 2H), 
7.65-7.68 (m, IH), 8.55 (s, IH), 12.00-12.20 
(br, IH) 
Mp. 247-248°C. 'H-NMR (DMSO-^) 6: 1.93-
1.99 (m, 2H), 3.24-3.29 (m, 4H), 3.57-3.61 (m, 
4H), 3.86-3.88 (m, 4H), 6.62 (d, 7=15.8 Hz, 
IH), 7.24-7.28 (m, 2H), 7.44 (d, 7=15.8 Hz, 
IH), 7.63-7.65 (m, 2H), 8.44 (t, 7=5.6 Hz, IH), 
12.00-12.25 (br, IH) 

63 

64 

Mp. 227-228°C. H-NMR (DMSO-tfs) 5:1.08-
1.38 (m, 5H), 1.59-1.61 (m, IH), 1.74-1.77 (m, 
2H), 1.83-1.89 (m, 2H), 2.03-2.05 (m, 2H), 
2.90-2.93 (m, 3H), 3.25-3.29 (m, 2H), 6.77 (d, 
7=16.0 Hz, IH), 7.25-7.31 (m, 2H), 7.43-7.45 
(m, IH), 7.51 (d, 7=16.0 Hz, IH), 7.65-7.68 (m, 
IH), 8.57 (t, 7=5.7 Hz, IH), 8.93 (s,2H) 

65 6" 
O •HC! 

H 
NH; 

TH 
F O 0 

Mp. 154-156°C. H-NMR (DMSO-</6) 5:1.50 
(ra, 4H), 3.14 (m, 2H), 3.20 (ra, 2H), 6.79 (d, 
7=16,0 Hz, IH), 7.26-7.28 (in, 2H), 7.42-7.51 
(ra, 2H), 7.65 (t, 7=7.7 Hz, IH) 

66 
Mp. 193-195°C. 'H-NMR (DMSO-tf6) 5: 2.18 
(t, 7=7.0 Hz, 2H), 3.33 (t, 7=7.0 Hz, 2H), 6.78 
(d, 7=16.0 Hz, IH), 7.23-7.28 (ra, 2H), 7.41-
7.48 (ra, 2H), 7.66 (t, 7=7.5 Hz, IH) 

[0147] 
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[Table 8] 

Compound 
No. 

Structural Formula Properties 

67 

Mp 130-131°C. MS (EI): m/z 324 [Ml+. 'H-NMR 
(DMSO-d6) 8: 1.61-1.64 (m, 2H), 2.39 (t, 7=7.0 
Hz, 2H), 2.61-2.64 (m, 2H), 2.71-2.74 (m, 2H), 
2.81-2.87 (m, 4H), 3.18-3.22 (m, 2H), 6.57 (d, 
.7=15.8 Hz, IH), 7.23-7.27 (m, 2H), 7.42 (d, 
7=15.8 Hz, IH), 7.61-7.64 (m, 2H), 8.09 (t, J= 5.5 
Hz, IH) 

68 
F 0 HCI erVncx 

Mp 182-183°C. MS (EI): m/z 324 [M]+ (free 
form). 'H-NMR (DMSO-</6) 8: 1.97-2.00 (in, 2H), 
3.14-3.36 (m, 8H), 3.55-3.61 (m, 4H), 6.77 (d, 
.7=16.0 Hz, IH), 7.25-7.31 (m, 2H), 7.41-7.46 (m, 
IH), 7.51 (d, /=16.0 Hz, IH), 7.65-7.68 (m, IH), 
7.54 (t, 7=5.6 Hz, IH), 11.57 (s, IH) 

69 
F O 

(V^rYV^ 
Mp 154-155°C. MS (EI): m/z 356 JMj+.1 H-NMR 
(DMSO-tfs) 8: 2.65-2.67 (m, 4H), 3.50-3.52 (m, 
4H), 4.35 (d, 7= 5.9 Hz, 2H), 6.72 (d, 7=7.5 Hz, 
IH), 6.79-6.83 (ra, 2H), 6.87 (s, IH), 7.16-7.19 (m, 
IH), 7.25-7.30 (m, 2H), 7.41-7.44 (m, IH), 7.54 
(d, 7-16.0 Hz, IH), 7.64-7.68 (m, IH), 8.65 (t, 
7=5.8 Hz, IH) 

70 
F O [—S-° 

Mp 156-157°C. MS (EI): m/z 372 [Mf.1 H-NMR 
(DMSO-rf6) 8: 2.68-2.71 (m, 2H), 2.90-2.94 (m, 
2H), 3.57-3.60 (m, 2H), 3.74-3.79 (m, 2H), 4.37 
(d, 7=4.6 Hz, 2H), 6.79-6.82 (ra, 2H), 6.90-6.96 
(in, 2H), 7.19-7.30 (ra, 3H), 7.43-7.44 (in, IH), 
7.54 (d, 7=15.9 Hz, IH), 7.66 (t, 7=6.5 Hz, IH), 
8.66 (s, IH) 

71 
F O -HCI 

rVvY^o Me H '^a0 

Mp 180-181 °C. MS (EI): m* 338 (Mf (free 
form). 'H-NMR (DMSO-rf6) 8: 1.95-2.03 (ra, 5H), 
3.15-3.37 (in, 6H), 3.56-3.65 (ra, 4H), 3.72-3.77 
(ra, 2H), 7.25-7.28 (in, 3H), 7.39-7.44 (in, 2H), 
8.30 (t, 7=5.6 Hz, IH), 11.52 (s, IH) 

[0148] Example 113. Analgesic Efficacy Test (1) 

A compound of the present invention was orally administered to 

mice, to carry out an analgesic efficacy test according to acetic acid 

writhing test. As an experimental animal, 4-week old male ddY-type mice 

were previously bred, and thereafter 8 mice per one group were used in the 
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experiment. A solution or suspension prepared by dissolving or 

suspending a compound of the present invention in a 0.5% (w/v) aqueous 

CMC-Na solution was orally administered as a test substance in a single 

dose. While, to a control group, a 0.5% (w/v) aqueous CMC-Na solution 

5 was administered in the same manner. After 25 minutes from 

administration, the mice were intraperitoneally administered with a 0.7% 

(v/v) acetic acid/physiological saline at the dose of 10 mL/kg. From 5 

minutes thereafter, writhing number in a 10-minute period was counted, 

and a suppressive rate for each individual (mean ± standard error) was 

10 calculated by the following formula: 

Suppressive Rate (%) = 
(Mean Writhing Number of Writhing Number of 

Control Group - Each 
Individual) 

Mean Writhing Number 
of Control'Group 

xl00 

In the test for significance difference, Bartlett's test was carried out 

15 in the comparison between multiple groups of the group administered with 

test substance with the control group. In the case of homoscedasticity, 

Dunnett's multiple comparison test of parametrics, and in the case of 

heteroscedasticity, Dunnett's multiple comparison test of non-parametrics 

were used. In addition, in the test of dose dependency, Jonckheere-

20 Terpstra's test was used. In all cases, significance difference was 

considered to be found at P<0.05 (indicated as in the table). 
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One example of the above test results is shown in Table 9. As a 

result of conducting the analgesic efficacy test according to acetic acid 

writhing test, the compounds of the present invention exhibited excellent 

analgesic effects. 

[0149] 
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[Table 9] 

Test Substancc 
Dose of 

Test Substance 
(mg/kg) 

Suppressive 
Rate 
(%) 

Compound 1 
10 46.9±7.6" 

Compound 1 
100 62.7±6.0* 

Compound 2 
10 39.9±10.4" 

Compound 2 
100 39.9±10.0* 

Compound 3 
10 44.4±ll.r 

Compound 3 
100 59.0±8.1* 

Compound 4 
10 47.0±7.8* 

Compound 4 
100 49,0±9.2* 

Compound 5 10 34.8±10.3 
Compound 5 

100 95.7±3.r 

Compound 6 
10 29.6±12.8 

Compound 6 
100 70.4±6.l" 

Compound 7 
10 41.5±17.2 

Compound 7 
100 68.4±8.0* 

Compound 8 10 8.5±13.9 
Compound 8 

100 28.1±8.3 

Compound 11 
10 23.2±12.8 

Compound 11 
100 68.9±4.5* 

Compound 12 
10 -4.3±12.0 

Compound 12 
100 49.4±14.5" 

Compound 14 
10 46.3±11.1 

Compound 14 
100 76.8*4.1* 

Compound 15 
10 24.3±12.7 

Compound 15 
100 44.1±6.6 

Compound 16 
10 42.6±9.l" 

Compound 16 
100 65.5±8.9" 

Compound 18 10 54.3±13.2* 
Compound 18 

100 62.3±14.6* 

Compound 21 
10 44.5±11.7* 

Compound 21 
100 49.7±4.7" 
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[0150] Example 114. Analgesic Efficacy Test (D 

An analgesic efficacy test was conducted using a Chung model rat, a 

neuropathic pain model. Nine-week old Wistar male rats were previously 

bred as an experimental animal, and a model rat was then prepared in 

accordance with the method of Kim and Chung {Pain, 50, 355-363, 1992). 

Specifically, left L5 spinal nerves of rats were exposed under 

anesthetization with pentobarbital (40 mg/kg, intraperitoneal 

administration), and firmly ligated with 5-0 silk yarn at L5 dorsal root 

ganglion peripheral side. The animals were placed in a transparent acrylic 

cage of which bottom was wire netted The measurement of allodynia was 

carried out using von Frey filament (manufactured by North Coast 

Medical Inc.) and a 50% reaction threshold was calculated according to an 

up-down method, in accordance with a method of Chaplan et al. (J. 

Neurosci. Method, 53, 55-63,1994). The 50% reaction thresholds were 

measured twice before injury of the spinal nerve, and those animals of 

which thresholds were outside the standard were removed from the 

operation of spinal nerve injury. On or after 14 days from the spinal nerve 

injury, a 50% reaction threshold was measured, and those showing 

thresholds of 1 g or more and less than 4 g were used as experimental 

animal. The group was constituted by 7 or 8 rats per group so that an 

average of a 50% reaction threshold for each group would be nearly even. 

[0151] A solution or suspension prepared by dissolving or suspending a 

compound of the present invention in a 0.5% (w/v) aqueous CMC-Na 

solution was orally administered as a test substance in a single dose. Also, 

a 0.5% (w/v) aqueous CMC-Na solution was administered in the same 



86 

manner to the control group for nerve injury. The measurements of 

allodynia were carried out with the passage of time after administration, 

and a 50% reaction threshold (mean ± standard error) of each group at 

action peak was calculated. In the test for significance difference, 

Bartlett's test was caxxied out in the comparison between multiple groups 

of the group administered with test substance with the control group for 

nerve injury. In the case of homoscedasticity, Dunnett's multiple 

comparison test of parametrics, and in the case of heteroscedasticity, 

Dunnett's multiple comparison test of non-parametrics were used. In all 

cases, significance difference was considered to be found at P<0.05 

(indicated as in the tables). 

[0152] One example of the above test results is shown in Tables 10 to 12. 

As a result of conducting the analgesic efficacy test using Chung model 

rats, a neuropathic pain model, the compounds of the present invention 

exhibited significantly excellent analgesic effects. 
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[Table 10] 

Test 
Substance 

Dose of 
Test 

Substancc 
(mg/kg) 

Measure­
ment 
Point 

(minute) 

50% Reaction Threshold (g) 

Test 
Substance 

Dose of 
Test 

Substancc 
(mg/kg) 

Measure­
ment 
Point 

(minute) 

Control Group for 
Nerve In j ury 

Group Administered 
with Test Substance Test 

Substance 

Dose of 
Test 

Substancc 
(mg/kg) 

Measure­
ment 
Point 

(minute) 
Before 

Adminis­
tration 

After 
Adminis­
tration 

Before 
Adminis­
tration 

After 
Adminis­
tration 

Compound 1 
1 

90 2.79±0.22 3.13±0.22 
2.79±0.08 6.71*1.33 

Compound 1 
10 

90 2.79±0.22 3.13±0.22 
2.74±0.06 14.06±0.61* 

Compound 2 
1 

30 2.85±0.21 3.51±0.30 
2.87±0.15 4.85*0.78 

Compound 2 
10 

30 2.85±0.21 3.51±0.30 
2.84*0.16 7.76±1.30* 

Compound 3 
1 

90 2.81±0.00 3.32±0.39 
2.79±0.08 6.74±1.04* 

Compound 3 
10 

90 2.81±0.00 3.32±0.39 
2.81±0.00 10.06±1.60* 

Compound 4 
1 

30 2.75±0.23 3.08±0.33 
2.74±0.06 3.98*0.21 

Compound 4 
10 

30 2.75±0.23 3.08±0.33 
2.74±0.06 7.35*0.95* 

Compound 5 
1 

90 2.69±0.11 2.97±0.32 
2.98±0.13 4.91±0.73 

Compound 5 
10 

90 2.69±0.11 2.97±0.32 
2.98±0.13 8.68±1.91* 

Compound 6 
1 

90 2.68±0.08 3.92±0.39 
2.69*0.12 10.87±1.24* 

Compound 6 
10 

90 2.68±0.08 3.92±0.39 
2.74±0.06 14.06±0.61* 

Compound 7 
1 

90 2.68±0.08 3.92±0.39 
2.69±0.12 9.05*1.80 

Compound 7 
10 

90 2.68±0.08 3.92±0.39 
2.72*0.06 12.70*1.16* 

Compound 8 
1 

90 2.96±0.11 2.97±0.32 
2.94±0.13 4.37±0.53 

Compound 8 
10 

90 2.96±0.11 2.97±0.32 
2.96*0.15 5.57*1.18* 

Compound 11 
1 

60 2.69±0.24 3.41±0.22 
2.63*0.18 11.69*1.80' 

Compound 11 
10 

60 2.69±0.24 3.41±0.22 
2.67±0.14 14.27*0.73* 

Compound 12 
1 

60 2.85±0.21 3.60±0.51 
2.87*0.15 4.64±0.70 

Compound 12 
10 

60 2.85±0.21 3.60±0.51 
2.87±0.15 5.00*1.17 

Compound 14 
1 

60 2.69±0.24 3.41±0.22 
2.63*0.18 12.38±1.15* 

Compound 14 
10 

60 2.69±0.24 3.41±0.22 
2.74*0.23 13.61*0.96* 

Compound 15 
1 

90 2.85±0.21 3.50±0.23 
2.82*0.19 7.45*1.95* 

Compound 15 
10 

90 2.85±0.21 3.50±0.23 
2.85*0.05 7.43*1.63* 

Compound 16 
1 

90 2.68±0.08 3.92±0.39 
2.67*0.14 5.48±0.82 

Compound 16 
10 

90 2.68±0.08 3.92±0.39 
2.67±0.14 7.48*1.30 

Compound 18 
1 

90 2.69±0.11 2.97±0.32 
2.94*0.13 10.92±1.33* 

Compound 18 
10 

90 2.69±0.11 2.97±0.32 
2.94*0.13 11.44*1.95* 

Compound 21 
0.1 

90 2.81±0.00 3.72±0.22 
2.81±0.00 6.04±0.89 

Compound 21 0.3 90 2.81±0.00 3.72±0.22 2.81*0.00 8.80±1.42* Compound 21 
1 | 

3.72±0.22 
2.81*0.00 11.78*1.20* 

[0154] 
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[Table 11] 

Test 
Substance 

Dose of 
Test 

Substance 
(mg/kg) 

Measure­
ment 
Point 

(minute) 

50% Reaction Threshold (g) 

Test 
Substance 

Dose of 
Test 

Substance 
(mg/kg) 

Measure­
ment 
Point 

(minute) 

Control Group for 
Nerve Injury 

Group Administered 
with Test Substance Test 

Substance 

Dose of 
Test 

Substance 
(mg/kg) 

Measure­
ment 
Point 

(minute) 
Before 

Adminis­
tration 

After 
Adminis­
tration 

Before 
Adminis­
tration 

After 
Adminis­
tration 

Compound 23 
1 

90 2.74*0.06 3.48*0.40 
2.74*0.06 8.22*1.43* 

Compound 23 
10 

90 2.74*0.06 3.48*0.40 
2.74*0.06 9.81*1.27* 

Compound 24 
1 

60 2.74±0.06 3.12*0.27 
2.74*0.06 4.63*0.36 

Compound 24 
10 

60 2.74±0.06 3.12*0.27 
2.74±0.06 7,85=0.99* 

Compound 25 
1 

60 2.81*0.00 2.68±0.34 
2.81*0.00 8.17*1.09* 

Compound 25 
10 

60 2.81*0.00 2.68±0.34 
2.81*0.00 9.68*1.20* 

Compound 26 
1 

60 2.74*0.13 3.19*0.27 
2.74*0.06 10.25*1.07* 

Compound 26 
10 

60 2.74*0.13 3.19*0.27 
2.74*0.06 14.33*0.67* 

Compound 28 
1 

60 2.74*0.13 3.19*0.27 
2.81±0.00 8.44*1.81* 

Compound 28 
10 

60 2.74*0.13 3.19*0.27 
2.81*0.00 12.05*1.44* 

Compound 29 
1 

60 2.81*0.00 2.68*0.34 
2.81*0.00 5.10*0.42 

Compound 29 
10 

60 2.81*0.00 2.68*0.34 
2.81*0.00 10.51*1.15* 

Compound 33 
1 

60 2.74*0.06 3.12*0.31 
2.81*0.00 8.93*1.46* 

Compound 33 
10 

60 2.74*0.06 3.12*0.31 
2.81*0.00 9.35*2.10* 

Compound 38 
1 

90 2.77±0.11 2.45*0.17 
2.74±0.06 2.74*0.23 

Compound 38 
10 

90 2.77±0.11 2.45*0.17 
2.81*0.00 4.06*0.52* 

Compound 39 
1 

90 2.77*0.11 2.45*0.17 
2.81*0.00 3.55*0.59 

Compound 39 
10 

90 2.77*0.11 2.45*0.17 
2.81*0.00 4.05*0.48* 

Compound 40 1 
60 2.79*0.08 3.07±0.25 

2.81±0.00 3.61*0.41 Compound 40 
10 

60 2.79*0.08 3.07±0.25 
2.81*0.00 5.86*1.17* 

Compound 42 
1 

30 2.77*0.11 2.68*0.08 
2.81*0.00 2.60*0.32 

Compound 42 
10 

30 2.77*0.11 2.68*0.08 
2.81*0.00 4.24*0.35* 

Compound 45 
1 

90 2.74*0.13 3.39*0.25 
2.81*0.00 8.81*1.05* Compound 45 

10 
90 2.74*0.13 3.39*0.25 

2.81*0.00 12.23*1.10* 

Compound 46 
1 

30 2.74*0.06 2.58*0.20 
2.81*0.00 7.51*1.60* 

Compound 46 
10 

30 2.74*0.06 2.58*0.20 
2.81*0.00 8.70*1.43* 

Compound 47 
1 

60 2.74*0.06 3.12*0.27 
2.81*0.00 10.58*1.74* 

Compound 47 
10 

60 2.74*0.06 3.12*0.27 
2.81*0.00 13.58*0.67* 

1 
30 2.75*0.23 2.93*0.33 

2.63*0.18 7.42*1.14* 
10 

30 2.75*0.23 2.93*0.33 
2.67*0.14 9.12*2.00* 

[0155] 
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[Table 12] 

Test 
Substance 

Dose of 
Test 

Substance 
(mg/kg) 

Measure­
ment 
Point 

(minute) 

50% Reaction Threshold (g) 

Test 
Substance 

Dose of 
Test 

Substance 
(mg/kg) 

Measure­
ment 
Point 

(minute) 

Control Group for 
Nerve Injury 

Group Administered 
with Test Substance Test 

Substance 

Dose of 
Test 

Substance 
(mg/kg) 

Measure­
ment 
Point 

(minute) 
Before 

Adminis­
tration 

After 
Adminis 
- tration 

Before 
Adminis 
- tration 

After 
Adminis­
tration 

Compound 54 1 30 2.75±0.23 2.93*0.33 2.67*0.14 5.18*0.81 Compound 54 
10 30 2.75±0.23 2.93*0.33 2.74*0.17 11.20*1.19* 

Compound 60 1 30 2.72*0.15 3.02*0.44 2.72*0.09 4.03*0.54 Compound 60 
10 30 2.72*0.15 3.02*0.44 2.72*0.09 8.45*1.01* 

Compound 61 1 60 2.79*0.22 2.86*0.28 2.74*0.06 10.64*1.38* Compound 61 
10 60 2.79*0.22 2.86*0.28 2.72*0.09 11.81*1.47* 

Compound 62 1 90 2.63*0.25 3.23*0.37 2.66*0.25 6.17*1.33 Compound 62 
10 90 2.63*0.25 3.23*0.37 2.68*0.23 9.22*1.28* 

Compound 63 1 90 2.72*0.15 3.30*0.30 2.74*0.06 3.60*0.35 Compound 63 
10 90 2.72*0.15 3.30*0.30 2.78*0.02 6.74*0.62* 

Compound 65 1 60 2.74*0.06 3.12*0.41 2.74*0.06 5.01*0.52* Compound 65 
10 60 2.74*0.06 3.12*0.41 2.81*0.00 5.24*0.47* 

Compound 67 1 60 2.75*0.23 3.14*0.22 2.72*0.09 10.63*1.23* Compound 67 
10 60 2.75*0.23 3.14*0.22 2.68*0.08 10.71*2.13* 

Compound 68 1 90 2.63*0.25 3.23*0.37 2.68*0.23 9.04*1.17* Compound 68 
10 90 2.63*0.25 3.23*0.37 2.60*0.13 11.25*0.94* 

Compound 69 1 60 2.62*0.29 2.30*0.26 2.59*0.21 3.68*0.40* Compound 69 
10 60 2.62*0.29 2.30*0.26 2.61*0.20 4.35*0.51* 

Compound 70 1 60 2.62*0.29 2.30*0.26 2.61*0.14 4.09*0.34* Compound 70 
10 60 2.62*0.29 2.30*0.26 2.63*0.18 3.41*0.31* 

INDUSTRIAL APPLICABILITY 

[0156] As shown in various analgesic effect tests described above, the 

cinnamic acid amide derivative of the present invention is a compound that 

shows an excellent analgesic action to not only a model animal for 

nociceptive pains but also a model animal for neuropathic pains, and also 

has excellent migration into the blood upon the oral administration. 

Therefore, the compound of the present invention is very useful as a drug 
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for treating various acute or chronic pain diseases and neuropathic pain 

diseases such as reflex sympathetic dystrophy, postherpetic neuralgia or 

diabetic neuropathy for which analgesics such as nonsteroidal anti­

inflammatory drugs (NSAIDs) are less likely to effect. 
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("Maims 

. A compound or a pharmaceutically acceptable salt or hydrate thereof, wherein 

the compound is represented by the following general formula (I): 

wherein n stands for an integer of from 1 to 4; 

X[ and Xi, which are identical or different, stand for a hydrogen, a fluorine, 

a trifluoromethyl, or a carboxy, and either one of Xi and X2 stands for a 

substituent other than a hydrogen; 

Ri stands for: 

- an imidazolyl substituted with alkyl having 2 to 6 carbon atoms or 

phenyl; 

- a pyrrolyl which may be substituted with alkyl having 1 to 4 carbon 

atoms; 

- a phenyl substituted with amino, isoxazolyl or morpholino; 

- a phenyl substituted with thiomorpholino which may be substituted with 

oxo; 

- a thiomorpholino which may be substituted with one or two oxos; or 

- any one of substituents selected from guanidino, indazolyl, and 

cyclohexylamino; and 

R2 stands for a hydrogen, a cyano or an alkyl having 1 to 4 carbon atoms. 

(I) 
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The compound or a pharmaceutically acceptable salt or hydrate thereof 

according to claim 1, wherein R2 is a hydrogen, and wherein either one of 

Xi and X2 is a hydrogen, and the other is a fluorine. 

The compound or a pharmaceutically acceptable salt or hydrate thereof 

according to claim 2, wherein Rj is an imidazolyl substituted with alkyl 

having 2 to 6 carbon atoms or phenyl. 

The compound or a pharmaceutically acceptable salt or hydrate thereof 

according to claim 2, wherein Ri is a pyrrolyl which may be substituted 

with alkyl having 1 to 4 carbon atoms. 

The compound or a pharmaceutically acceptable salt or hydrate thereof 

according to claim 2, wherein R, is a phenyl substituted with amino, 

isoxazolyl, or morpholino. 

The compound or a pharmaceutically acceptable salt or hydrate thereof 

according to claim 2, wherein R\ is a phenyl substituted with 

thiomorpholino which may be substituted with oxo. 

The compound or a pharmaceutically acceptable salt or hydrate thereof 

according to claim 2, wherein Rj is a thiomorpholino which may be 

substituted with one or two oxos. 

The compound or a pharmaceutically acceptable salt or hydrate thereof 
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according to claim 2, wherein Rj is any one of substituents selected from 

guanidino, indazolyl, and cyclohexylamino. 

9. The compound or a pharmaceutically acceptable salt or hydrate thereof 

5 according to claim 1, which is selected from the group consisting of (E)-3-

(4-fluorophenyl)-AT-(3-thiomorpholinopropyl)-2-propenamide, (£)-3-(2-

fluorophenyl)-7V-(3-thiomorpholinopropyl)-2-propenamide, (E)-N-[3-( 1,1-

dioxo-1,4-thiazinan-4-yl)propyl]-3-(2-fluorophenyl)-2-propenamide, (E)-

iV-[3-(l, 1-dioxo-1,4-thiazinan-4-yI)propyl]-3-(4-fluorophenyl)-2-

10 propenamide, (£)-3-(4-fluorophenyl)-JV-[3-( 1 -oxo-1,4-thiazinan-4-

yl)propyl]-2-propenamide and (£)-3-(2-fluorophenyl)-N-[3-(l-oxo-l ,4-

thiazinan-4-yI)propyl]-2-propen-amide. 

10. The compound or a pharmaceutically acceptable salt or hydrate thereof 

according to claim 1, which is selected from the group consisting of (£)-3-

15 (4-fluorophenyl)-Af-(3-thiomorpholinopropyl)-2-propenamide, (£)-3-(2-

fluorophenyl)-A/-(3-thiomorpholinopropyl)-2-propenamide, (£)-3-(4-

fluorophenyl)-7V-[3-( 1 -oxo-1,4-thiazinan-4-yl)propyl]-2-propenamide and 

(£)-3-(2-fluorophenyl)-iV-[3-( 1 -oxo-1,4-thiazinan-4-yl)propyl]-2-

propenamide. 

11. A pharmaceutical agent, comprising, as an active ingredient, at least a 

compound, or salt or hydrate thereof, the salt or hydrate being 

pharmaceutically acceptable, wherein the compound is represented by the 

following general formula (I): 
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NH — (CH2)n— R. 

(I) 

wherein n stands for an integer of from 1 to 4; 

Xt and X2, which are identical or different, stand for a hydrogen, a fluorine, 

a trifluoromethyl, or a carboxy, and either one of Xj and X2 stands for a 

substituent other than a hydrogen; 

Ri stands for: 

- an imidazolyl which may be substituted with alkyl having 1 to 6 carbon 

atoms or phenyl; 

- a pyiTolyl which may be substituted with alkyl having 1 to 4 carbon 

atoms; 

- a phenyl substituted with amino, alkoxy having 2 to 4 carbon atoms, 

pyrazolyl, isoxazolyl or morpholino; 

- a phenyl substituted with thiomorpholino which may be substituted with 

oxo; 

- a thiomorpholino which may be substituted with one or two oxos; or 

- any one of substituents selected from carboxy, guanidino, benzo­

imidazolyl, indazolyl, pyrazolyl, triazolyl, pyridyl, pyrrolidinyl, 

hexamethyleneimino, morpholino, and cyclohexylamino; and 

R2 stands for a hydrogen, a cyano or an alkyl having 1 to 4 carbon atoms. 

The pharmaceutical agent according to claim 11, which is an analgesic. 
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13. The pharmaceutical agent according to claim 12, wherein the analgesic is a 

therapeutic agent for chronic pains. 

14. The pharmaceutical agent according to claim 13, wherein the therapeutic 

agent for chronic pains is a therapeutic agent for lumbago, arthralgia, or 

neuropathic pains. 

15. The pharmaceutical agent according to claim 12, wherein the analgesic is a 

therapeutic agent for neuropathic pains. 

16. The pharmaceutical agent according to any one of claims 11 to 15, which 

is an oral preparation. 

17. The pharmaceutical agent according to any one of claims 11 to 15, which 

15 is an injectable preparation. 

18. Use of a compound or a pharmaceutically acceptable salt or hydrate 

thereof in the manufacture of a pharmaceutical agent for the treatment of 

lumbago or arthralgia, wherein the compound is represented by the 

20 following general formula (I): 

O 

wherein n stands for an integer of from 1 to 4; 
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X! and X2, which are identical or different, stand for a hydrogen, a fluorine, 

a trifluoromethyl, or a carboxy, and either one of X! and X2 stands for a 

substituent other than a hydrogen; 

R] stands for: 

5 - an imidazolyl which may be substituted with alkyl having 1 to 6 carbon 

atoms or phenyl; 

- a pyrrolyl which may be substituted with alkyl having 1 to 4 carbon 

atoms; 

- a phenyl substituted with amino, alkoxy having 1 to 4 carbon atoms, 

10 pyrazolyl, isoxazolyl or morpholino; 

- a phenyl substituted with thiomorpholino which may be substituted with 

oxo; 

- a thiomorpholino which may be substituted with one or two oxos; or 

- any one of substituents selected from carboxy, guanidino, benzo-

15 imidazolyl, indazolyl, pyrazolyl, triazolyl, pyridyl, pyrrolidinyl, 

hexamethyleneimino, morpholino, and cyclohexylamino; and 

R2 stands for a hydrogen, a cyano or an alkyl having 1 to 4 carbon atoms. 


