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Description 

 

Novel Uracil Compound or Salt Thereof Having Human 

Deoxyuridine Triphosphatase Inhibitory Activity  

 

Field of the Invention 

[0001] 

 The present invention relates to a novel uracil 

compound or a salt thereof, which has potent human 

deoxyuridine triphosphatase inhibitory activity and  is 

useful as a therapeutic agent for disease associate d with 

deoxyuridine triphosphatase, for example, an antitu mor 

drug. 

 

Background of the Invention 

[0002] 

 Deoxyuridine triphosphatase (hereinafter, also 

referred to as dUTPase (EC3.6.1.23)) is a preventiv e DNA 

repair enzyme.  This enzyme specifically recognizes  only 

deoxyuridine triphosphate (hereinafter, referred to  as 

dUTP) among canonical nucleoside triphosphates and 

hydrolyzes dUTP to deoxyuridine monophosphate (here inafter, 

referred to as dUMP) and pyrophosphate (Non-Patent 

Document 1).  The enzyme is thought to be responsib le for 

two reactions, (1) decreasing the amount of the 

intracellular dUTP pools to prevent the misincorpor ation 

of uracil instead of thymine into DNA and (2) suppl ying a 

substrate dUMP for thymidylate synthase responsible  for an 
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important de novo pathway for thymine supply into D NA 

(Non-Patent Document 2). 

[0003] 

 dUTPase is known to be an essential enzyme for cel l 

viability in both prokaryotes and eukaryotes.  It h as thus 

been suggested that this enzyme can be a target for  

antitumor drugs (Non-Patent Documents 3 and 4), 

antimalarial drugs (Patent Document 1 and Non-Paten t 

Document 5), antituberculosis drugs (Non-Patent Doc ument 

6), anti-Helicobacter pylori drugs (Patent Document  2), 

antiparasitic drugs for trypanosoma, leishmania, or  the 

like (Non-Patent Document 7), and antiviral drugs f or 

herpesvirus (e.g., human herpes simplex virus, 

cytomegalovirus, or Epstein-Barr virus) (Non-Patent  

Document 8), vaccinia virus (Non-Patent Document 9) , or 

the like. 

[0004] 

 Thus, dUTPase has been paid attention as a target for 

therapeutic agents against various diseases, and dU TPase 

inhibitors have also been studied widely. 

 For example, a low-molecular compound that mimics 

dUTP (e.g., Patent Document 3 and Non-Patent Docume nt 10) 

and a 5'-O-substituted phenyl-deoxyuridine compound  (Non-

Patent Document 11) are known as the dUTPase inhibi tors.  

However, none of these compounds has sufficient inh ibitory 

activity against human dUTPase and is available as a 

medicament. 

 Therefore, the development of the potent human 

dUTPase inhibitors which are useful as therapeutic agents 
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for disease associated with dUTPase, for example, a n 

antitumor drug, are urgently required.  
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Summary of the Invention 

Problems to be Solved by the Invention 

[0007] 

 An object of the present invention is to provide a  

uracil compound or a salt thereof, which has potent  human 

dUTPase inhibitory activity and is useful as, for e xample, 

an antitumor drug. 

 

Means for Solving the Problems 

[0008] 

 The present inventors have conducted diligent stud ies 

to attain the object, and as a result, have found t hat a 

uracil compound having a sulfonamide structure at t he N-1 

position of the uracil ring or a salt thereof has p otent 

human dUTPase inhibitory activity and is useful as,  for 

example, an antitumor drug.  The present invention has 

been accomplished on the basis of this finding. 

[0009] 

 The present invention provides a uracil compound 

represented by the following formula (I) or a salt 

thereof: 

[0010] 
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HN

NO

O

(CH2)n X Y Z  (I) 

[0011] 

wherein n represents an integer of 1 to 3; 

X represents a bond, an oxygen atom, a sulfur atom,  an 

alkenylene group having 2 to 6 carbon atoms, a diva lent 

aromatic hydrocarbon group which is optionally subs tituted, 

or a divalent saturated or unsaturated heterocyclic  group 

which is optionally substituted; 

Y represents a bond or a linear or branched alkylen e group 

having 1 to 8 carbon atoms which optionally have a 

cycloalkylidene structure on one carbon atom; and 

Z represents -SO 2NR1R2 or -NR 3SO2-R 4, wherein 

R1 and R 2 are the same or different and each represents a 

hydrogen atom, an alkyl group having 1 to 6 carbon atoms, 

or an aralkyl group which is optionally substituted , 

wherein when an aromatic hydrocarbon group constitu ting 

the aralkyl group is a phenyl group, the phenyl gro up may 

form a condensed bicyclic hydrocarbon group, togeth er with 

the substituent, or R 1 and R 2 are taken together with the 

adjacent nitrogen atom to form a saturated heterocy clic 

group which is optionally substituted; 

R3 represents a hydrogen atom or an alkyl group havin g 1 

to 6 carbon atoms; and 
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R4 represents an aromatic hydrocarbon group which is 

optionally substituted or an unsaturated heterocycl ic 

group which is optionally substituted. 

[0012] 

 The present invention also provides a pharmaceutic al 

composition containing the uracil compound represen ted by 

the formula (I) or the salt thereof. 

 The present invention also provides a human dUTPas e 

inhibitor containing the uracil compound represente d by 

the formula (I) or the salt thereof. 

[0013] 

 The present invention also provides use of the ura cil 

compound represented by the formula (I) or the salt  

thereof for the production of a human dUTPase inhib itor. 

 The present invention also provides a method for 

treating disease attributed to human dUTPase, inclu ding 

administering the uracil compound represented by th e 

formula (I) or the salt thereof to a patient in nee d 

thereof. 

 

Effects of the Invention 

[0014] 

 The novel uracil compound of the present invention  or 

the salt thereof has potent human dUTPase inhibitor y 

activity and is useful as a therapeutic agent for d isease 

associated with dUTPase, for example, an antitumor drug. 

 

Detailed Description of the Invention 

[0015] 



 

 - 7 - 

 A novel uracil compound of the present invention i s 

represented by the general formula (I) and characte rized 

by having a sulfonamide structure at the N-1 positi on of 

the uracil ring. 

 WO2005/065689 (Patent Document 1) discloses a urac il 

compound having a substituent such as a trityl or 

triphenylsilyl group (represented by a -E(R 6)(R 7)(R 8) group 

therein) at the end of a substituent at the N-1 pos ition 

of the uracil ring.  The uracil compound described therein 

exhibits dUTPase inhibitory activity and is useful as an 

antimalarial drug.  However, this document does not  

disclose a compound having a sulfonamide bond carri ed by 

the compound of the present invention. 

 JP-A-2002-284686 discloses a uracil compound havin g a 

sulfonamide bond via a hydroxamic acid residue as a  

substituent at the N-1 position of the uracil ring.   

Specifically, the uracil compound described therein  

differs from the compound of the present invention in that 

it has a substituent such as a hydroxamic acid grou p in an 

alkylene chain bonded to the N-1 position of the ur acil 

ring.  This document describes the MMP inhibitory e ffect 

of the uracil compound but makes no mention of dUTP ase 

inhibitory activity. 

 As shown in Test Example described later, compound s 

described in Examples of WO2005/065689 (Patent Docu ment 1) 

and JP-A-2002-284686 hardly exhibited human dUTPase  

inhibitory activity. 

[0016] 
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 In the present specification, an "aromatic 

hydrocarbon group" is preferably an aromatic hydroc arbon 

group having 6 to 14 carbon atoms.  Examples thereo f 

include phenyl and naphthyl groups.  The phenyl gro up is 

more preferable. 

[0017] 

 In the present specification, a "divalent aromatic  

hydrocarbon group" is preferably a divalent aromati c 

hydrocarbon group having 6 to 14 carbon atoms.  Exa mples 

thereof include phenylene and naphthylene groups.  The 

phenylene group is more preferable. 

[0018] 

 A "saturated or unsaturated heterocyclic group" is  

preferably a monocyclic or bicyclic saturated or 

unsaturated heterocyclic group having 1 or 2 atoms 

selected from oxygen, nitrogen, and sulfur atoms.  

Examples thereof include pyrrolidinyl, piperidinyl,  

piperazinyl, hexamethyleneimino, morpholino, 

thiomorpholino, homopiperidinyl, imidazolyl, thieny l, 

furyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyl, 

isothiazolyl, pyrazolinyl, triazolyl, tetrazolyl, p yridyl, 

pyrazyl, pyrimidinyl, pyridazyl, indolyl, isoindoly l, 

indazolyl, methylenedioxyphenyl, ethylenedioxypheny l, 

benzofuranyl, dihydrobenzofuranyl, benzimidazolyl, 

benzoxazole, benzothiazolyl, purinyl, quinolyl, 

isoquinolyl, quinazolinyl, and quinoxalyl groups.  Of 

these, 5- to 7-membered saturated or unsaturated 

heterocyclic groups having 1 nitrogen or sulfur ato m are 

preferable.  The piperidinyl, thienyl, and pyridyl groups 
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are more preferable in terms of dUTPase inhibitory 

activity. 

[0019] 

 A "divalent saturated or unsaturated heterocyclic 

group" is preferably a monocyclic or bicyclic dival ent 

saturated or unsaturated heterocyclic group having 1 or 2 

atoms selected from oxygen, nitrogen, and sulfur at oms.  

Examples thereof include divalent groups derived fr om 

pyrrolidinyl, piperidinyl, piperazinyl, hexamethyle neimino, 

morpholino, thiomorpholino, homopiperidinyl, imidaz olyl, 

thienyl, furyl, pyrrolyl, oxazolyl, isoxazolyl, thi azolyl, 

isothiazolyl, pyrazolinyl, triazolyl, tetrazolyl, p yridyl, 

pyrazyl, pyrimidinyl, pyridazyl, indolyl, isoindoly l, 

indazolyl, methylenedioxyphenyl, ethylenedioxypheny l, 

benzofuranyl, dihydrobenzofuranyl, benzimidazolyl, 

benzoxazole, benzothiazolyl, purinyl, quinolyl, 

isoquinolyl, quinazolinyl, and quinoxalyl groups.  Of 

these, 5- to 7-membered divalent saturated or unsat urated 

heterocyclic groups having 1 nitrogen or sulfur ato m are 

preferable.  The divalent groups derived from piper idinyl, 

thienyl, and pyridyl groups are more preferable in terms 

of dUTPase inhibitory activity. 

[0020] 

 A "saturated heterocyclic group" is preferably a 

monocyclic saturated heterocyclic group having 1 or  2 

atoms selected from oxygen, nitrogen, and sulfur at oms.  

Examples thereof include pyrrolidinyl, piperidinyl,  

piperazinyl, hexamethyleneimino, morpholino, 

thiomorpholino, and homopiperidinyl groups.  Of the se, 5- 
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to 7-membered saturated heterocyclic groups having 1 

nitrogen atom are preferable.  The piperidinyl and 

pyrrolidinyl groups are more preferable in terms of  

dUTPase inhibitory activity. 

[0021] 

 Examples of an "aralkyl group" include alkyl group s 

substituted by an aromatic hydrocarbon group having  6 to 

10 carbon atoms and specifically include alkyl grou ps 

having 1 to 6 carbon atoms which are substituted by  a 

phenyl group and alkyl groups having 1 to 6 carbon atoms 

which are substituted by a naphthyl group. 

[0022] 

 Examples of a group (substituent) by which the 

aromatic hydrocarbon group, the saturated or unsatu rated 

heterocyclic group, and the aralkyl group may be 

substituted include a halogen atom, a hydroxyl grou p, a 

cyano group, a nitro group, an alkyl group, a 

halogenoalkyl group, a cycloalkyl group, a cycloalk yl-

alkyl group, an aralkyl group, an alkenyl group, an  

alkynyl group, an alkoxy group, a halogenoalkoxy gr oup, a 

cycloalkoxy group, a cycloalkyl-alkoxy group, an 

aralkyloxy group, an alkylthio group, a cycloalkyl-

alkylthio group, an amino group, a mono- or dialkyl amino 

group, a cycloalkyl-alkylamino group, a carboxyl gr oup, an 

alkylcarbonyl group, an alkoxycarbonyl group, an ac yl 

group, an acyloxy group, an oxo group, a saturated or 

unsaturated heterocyclic group, an aromatic hydroca rbon 

group, and a saturated heterocyclic oxy group.  Whe n the 
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substituent is present, the number thereof is typic ally 1 

to 3. 

[0023] 

 Examples of the halogen atom used as the substitue nt 

include chlorine, bromine, fluorine, and iodine ato ms. 

 The alkyl or halogenoalkyl group used as the 

substituent refers to preferably a linear or branch ed 

alkyl group having 1 to 6 carbon atoms or this alky l group 

which is substituted by the halogen atom exemplifie d above.  

Examples thereof include methyl, ethyl, n-propyl, 

isopropyl, and trifluoromethyl groups. 

[0024] 

 The cycloalkyl group used as the substituent is 

preferably a cycloalkyl group having 3 to 7 carbon atoms.  

Examples thereof include cyclopropyl, cyclobutyl, 

cyclopentyl, and cyclohexyl groups. 

 The cycloalkyl-alkyl group used as the substituent  is 

preferably an alkyl group having 1 to 6 carbon atom s which 

is substituted by a cycloalkyl group having 3 to 7 carbon 

atoms.  Examples thereof include cyclopropylmethyl,  

cyclopropylethyl, cyclobutylmethyl, and cyclopentyl methyl 

groups. 

[0025] 

 The aralkyl group used as the substituent refers t o 

preferably a linear or branched alkyl group having 1 to 6 

carbon atoms which is substituted by an aromatic 

hydrocarbon group having 6 to 14 carbon atoms.  Exa mples 

thereof include benzyl, phenylethyl, phenylpropyl, 

naphthylmethyl, and naphthylethyl groups. 
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[0026] 

 The alkenyl group used as the substituent contains  a 

carbon-carbon double bond and refers to preferably an 

alkenyl group having 2 to 6 carbon atoms.  Examples  

thereof include vinyl, allyl, methylvinyl, propenyl , 

butenyl, pentenyl, and hexenyl groups. 

 The alkynyl group used as the substituent contains  a 

carbon-carbon triple bond and refers to preferably an 

alkynyl group having 2 to 6 carbon atoms.  Examples  

thereof include ethynyl and propargyl groups. 

[0027] 

 The alkoxy or halogenoalkoxy group used as the 

substituent refers to preferably a linear or branch ed 

alkoxy group having 1 to 6 carbon atoms or this alk oxy 

group which is substituted by the halogen atom exem plified 

above.  Examples thereof include methoxy, ethoxy, n -

propoxy, isopropoxy, 1-methylpropoxy, n-butoxy, iso butoxy, 

2-methyl-butoxy, neopentyloxy, pentan-2-yloxy, 

fluoromethoxy, difluoromethoxy, trifluoromethoxy, 1 ,1-

difluoroethoxy, 2,2-difluoroethoxy, 2,2,2-trifluoro ethoxy, 

1,1,2,2-tetrafluoroethoxy, perfluoroethoxy, 3-fluor o-2-

(fluoromethyl)-propoxy, 1,3-difluoropropan-2-yloxy,  and 

2,2,3,3,3-pentafluoro-1-propoxy groups. 

[0028] 

 The cycloalkoxy group used as the substituent is 

preferably a cycloalkoxy group having 3 to 7 carbon  atoms.  

Examples thereof include cyclopropoxy, cyclobutoxy,  

cyclopentyloxy, and cyclohexyloxy groups. 
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 The cycloalkyl-alkoxy group used as the substituen t 

is preferably an alkoxy group having 1 to 6 carbon atoms 

which is substituted by cycloalkyl having 3 to 7 ca rbon 

atoms.  Examples thereof include cyclopropylmethoxy , 

cyclopropylethoxy, cyclobutylmethoxy, and 

cyclopentylmethoxy groups. 

 The aralkyloxy group used as the substituent refer s 

to preferably an oxy group having the aralkyl group  

exemplified above.  Examples thereof include benzyl oxy, 

phenylethoxy, phenylpropoxy, naphthylmethoxy, and 

naphthylethoxy groups. 

 The alkylthio group used as the substituent refers  to 

preferably a thio group having the alkyl group havi ng 1 to 

6 carbon atoms exemplified above.  Examples thereof  

include methylthio, ethylthio, and n-propylthio gro ups. 

 The cycloalkyl-alkylthio group used as the 

substituent is preferably an alkylthio group having  1 to 6 

carbon atoms which is substituted by a cycloalkyl g roup 

having 3 to 7 carbon atoms.  Examples thereof inclu de 

cyclopropylmethylthio, cyclopropylethylthio, 

cyclobutylmethylthio, and cyclopentylmethylthio gro ups. 

[0029] 

 The mono- or dialkylamino group used as the 

substituent refers to an amino group mono- or di-

substituted by the alkyl group exemplified above.  

Examples thereof include methylamino, dimethylamino , 

ethylamino, diethylamino, and methylethylamino grou ps. 

 The cycloalkyl-alkylamino group used as the 

substituent refers to an alkylamino group substitut ed by 
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the cycloalkyl group exemplified above.  Examples t hereof 

include cyclopropylmethylamino, cyclobutylmethylami no, and 

cyclopentylmethylamino groups. 

 The alkylcarbonyl group used as the substituent is  

preferably an alkylcarbonyl group having 1 to 6 car bon 

atoms.  Examples thereof include methylcarbonyl and  

ethylcarbonyl groups. 

 The alkoxycarbonyl group used as the substituent i s 

preferably an alkoxycarbonyl group having 1 to 6 ca rbon 

atoms.  Examples thereof include methoxycarbonyl, 

ethoxycarbonyl, and tert-butylcarbonyl groups. 

 Examples of the acyl group used as the substituent  

include linear or branched acyl groups having 1 to 6 

carbon atoms, such as formyl, acetyl, propionyl, n- butyryl, 

isobutyryl, valeryl, isovaleryl, and pivaloyl group s, and 

a benzoyl group. 

 Examples of the acyloxy group used as the substitu ent 

include linear or branched acyloxy groups having 1 to 6 

carbon atoms, such as acetoxy, propionyloxy, n-buty ryloxy, 

isobutyryloxy, valeryloxy, isovaleryloxy, and pival oyloxy 

groups, and a benzoyloxy group. 

[0030] 

 The saturated or unsaturated heterocyclic group us ed 

as the substituent refers to preferably a monocycli c or 

bicyclic saturated or unsaturated heterocyclic grou p 

having preferably 1 or 2 atoms selected from oxygen , 

nitrogen, and sulfur atoms.  Examples thereof inclu de 

pyrrolidinyl, piperidinyl, piperazinyl, hexamethyle neimino, 

morpholino, thiomorpholino, homopiperidinyl, 
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tetrahydrofuryl, tetrahydropyryl, imidazolyl, thien yl, 

furyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyl, 

isothiazolyl, pyrazolinyl, triazolyl, tetrazolyl, p yridyl, 

pyrazyl, pyrimidinyl, pyridazyl, indolyl, isoindoly l, 

indazolyl, methylenedioxyphenyl, ethylenedioxypheny l, 

benzofuranyl, dihydrobenzofuranyl, benzimidazolyl, 

benzoxazole, benzothiazolyl, purinyl, quinolyl, 

isoquinolyl, quinazolinyl, and quinoxalyl groups. 

[0031] 

 The aromatic hydrocarbon group used as the 

substituent refers to preferably an aromatic hydroc arbon 

group having 6 to 14 carbon atoms.  Examples thereo f 

include phenyl and naphthyl groups. 

 The saturated heterocyclic oxy group used as the 

substituent refers to an oxy group having the satur ated 

heterocyclic group exemplified above.  Examples the reof 

include tetrahydrofuryloxy and tetrahydropyryloxy g roups. 

[0032] 

 In the general formula (I), n represents an intege r 

of 1 to 3 and is preferably 1 or 3, more preferably  1, in 

terms of dUTPase inhibitory activity. 

[0033] 

 In the general formula (I), X represents a bond, a n 

oxygen atom, a sulfur atom, an alkenylene group hav ing 2 

to 6 carbon atoms, a divalent aromatic hydrocarbon group 

which is optionally substituted, or a divalent satu rated 

or unsaturated heterocyclic group which is optional ly 

substituted. 

[0034] 
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 The bond represented by X is preferably a single b ond. 

 Examples of the "alkenylene group having 2 to 6 

carbon atoms" represented by X include vinylene, al lylene, 

methylvinylene, propenylene, butenylene, pentenylen e, and 

hexenylene groups.  Alkenylene groups having 2 to 4  carbon 

atoms are preferable.  The vinylene group is more 

preferable. 

[0035] 

 Examples of the "divalent aromatic hydrocarbon gro up" 

or the "divalent saturated or unsaturated heterocyc lic 

group" in the "divalent aromatic hydrocarbon group which 

is optionally substituted or the divalent saturated  or 

unsaturated heterocyclic group which is optionally 

substituted" represented by X include the divalent 

aromatic hydrocarbon group exemplified above and th e 

divalent saturated or unsaturated heterocyclic grou p 

exemplified above.  The phenylene, naphthylene, thi enylene, 

piperidinylene, and pyridylene groups are particula rly 

preferable. 

[0036] 

 Preferable examples of the moiety X in terms of 

dUTPase inhibitory activity include a single bond, an 

oxygen atom, a sulfur atom, a vinylene group, a phe nylene 

group, a thienylene group, a piperidinylene group, and a 

pyridylene group.  In particular, the single bond, the 

oxygen atom, and the vinylene group are preferable.  

[0037] 

 In the general formula (I), Y represents a bond or  a 

linear or branched alkylene group having 1 to 8 car bon 
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atoms which optionally have a cycloalkylidene struc ture on 

one carbon atom. 

[0038] 

 In this context, examples of the "linear or branch ed 

alkylene group having 1 to 8 carbon atoms" in the " linear 

or branched alkylene group having 1 to 8 carbon ato ms 

which optionally have a cycloalkylidene structure o n one 

carbon atom" include methylene, ethylene, trimethyl ene, 

tetramethylene, pentamethylene, hexamethylene, prop ylene, 

butylene, dimethyltrimethylene, dimethyltetramethyl ene, 

ethyltrimethylene, and diethyltetramethylene groups .  

Linear or branched alkylene groups having 1 to 6 ca rbon 

atoms are preferable.  Linear alkylene groups havin g 1 to 

4 carbon atoms are more preferable. 

[0039] 

 The "cycloalkylidene" in the "linear or branched 

alkylene group having 1 to 8 carbon atoms which opt ionally 

have a cycloalkylidene structure on one carbon atom " is 

preferably cycloalkylidene having 3 to 6 carbon ato ms.  

Examples thereof include cyclopropylidene, cyclobut ylidene, 

cyclopentylidene, and cyclohexylidene. 

[0040] 

 In the general formula (I), when X represents a 

single bond, the moiety (CH 2) n-X-Y is preferably an 

alkylene group having 3 to 6 carbon atoms.  The gro up is 

more preferably a trimethylene or pentamethylene gr oup. 

[0041] 

 Preferable examples of the moiety Y in terms of 

dUTPase inhibitory activity include a single bond, or a 
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linear or branched alkylene group having 1 to 6 car bon 

atoms which optionally have a cycloalkylidene struc ture 

having 3 to 6 carbon atoms on one carbon atom (when  X 

represents a single bond, the moiety (CH 2) n-X-Y represents 

a trimethylene or pentamethylene group).  The ethyl ene and 

trimethylene groups are more preferable. 

[0042] 

 In the general formula (I), Z is -SO 2NR1R2 or -NR 3SO2-

R4 and is preferably -SO 2NR1R2. 

[0043] 

 In the moiety represented by Z, R 1 and R 2 are the same 

or different and each represents a hydrogen atom, a n alkyl 

group having 1 to 6 carbon atoms, or an aralkyl gro up 

which is optionally substituted(s), wherein when an  

aromatic hydrocarbon group constituting the aralkyl  group 

is a phenyl group, the phenyl group may form a cond ensed 

bicyclic hydrocarbon group, together with the subst ituent, 

or R 1 and R 2 are taken together with the adjacent nitrogen 

atom to form a saturated heterocyclic group which i s 

optionally substituted. 

[0044] 

 The "alkyl group having 1 to 6 carbon atoms" 

represented by R 1 and R 2 refers to a linear or branched 

alkyl group having 1 to 6 carbon atoms.  Examples t hereof 

include methyl, ethyl, n-propyl, isopropyl, n-butyl , sec-

butyl, tert-butyl, n-pentyl, and n-hexyl groups.  A lkyl 

groups having 1 to 3 carbon atoms are preferable.  The 

methyl group is more preferable. 

[0045] 
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 The "aralkyl group" in the "aralkyl group which is  

optionally substituted" represented by R 1 and R 2 is 

preferably a linear or branched alkyl group having 1 to 6 

carbon atoms which is substituted by an aromatic 

hydrocarbon group having 6 to 14 carbon atoms (each  of the 

alkyl group and the aromatic hydrocarbon group is 

optionally substituted).  Examples of the "linear o r 

branched alkyl group having 1 to 6 carbon atoms whi ch is 

substituted by an aromatic hydrocarbon group having  6 to 

14 carbon atoms" include benzyl, phenylethyl, pheny lpropyl, 

naphthylmethyl, and naphthylethyl groups.  The benz yl and 

phenylethyl groups are preferable.  The benzyl grou p is 

more preferable. 

 When an aromatic hydrocarbon group constituting th e 

"aralkyl group" is a phenyl group, the "condensed b icyclic 

hydrocarbon group" which the phenyl group may form,  

together with the substituent refers to a phenyl ri ng-

containing bicyclic hydrocarbon group having 9 to 1 0 

carbon atoms.  Examples thereof include 1,2,3,4-

tetrahydronaphthalene, 1,4-dihydronaphthalene, 1,2-

dihydronaphthalene, indene, and indane groups.  The  indane 

group is preferable. 

[0046] 

 When the alkyl group in the "aralkyl group"-

constituting linear or branched alkyl group having 1 to 6 

carbon atoms which is substituted by an aromatic 

hydrocarbon group having 6 to 14 carbon atoms (each  of the 

alkyl group and the aromatic hydrocarbon group is 

optionally substituted) has a substituent(s), examp les of 
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the substituent include: a hydroxyl group; alkyl gr oups 

having 1 to 6 carbon atoms, such as methyl, ethyl, n-

propyl, isopropyl, 2-methylpropyl, n-butyl, isobuty l, and 

n-pentyl groups; cycloalkyl groups having 3 to 7 ca rbon 

atoms, such as cyclopropyl, cyclobutyl, cyclopentyl , and 

cyclohexyl groups; alkylthio groups having 1 to 6 c arbon 

atoms, such as methylthio, ethylthio, n-propylthio,  and 

isopropylthio groups; and aromatic hydrocarbon (e.g ., 

phenyl) or unsaturated heterocyclic (e.g., thienyl)  groups 

which is optionally substituted such as a halogen a tom 

(e.g., fluorine, chlorine, and bromine atoms), a me thoxy 

group, an ethoxy group, a n-propoxy group, an isopr opoxy 

group, an isobutoxy group, a cyclobutoxy group, a 

cyclopentyloxy group, and a cyclopropylmethoxy grou p.  The 

alkyl group may have 1 to 3 substituents which are the 

same or different and each is selected from these 

substituents. 

 When two or more of the substituents are respectiv ely 

an alkyl group having 1 to 6 carbon atoms, the carb on 

atoms of these alkyl groups may form together a 

cycloalkylidene structure. 

[0047] 

 When the aromatic hydrocarbon group in the "aralky l 

group"-constituting linear or branched alkyl group having 

1 to 6 carbon atoms which is substituted by an arom atic 

hydrocarbon group having 6 to 14 carbon atoms (each  of the 

alkyl group and the aromatic hydrocarbon group is 

optionally substituted) has a substituent(s), examp les of 

the substituent include: halogen atoms such as fluo rine, 
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chlorine, bromine, and iodine atoms; alkyl groups h aving 1 

to 6 carbon atoms (e.g., methyl, ethyl, fluoromethy l, 

difluoromethyl, and trifluoromethyl) which is optio nally 

substituted such as a halogen atom; alkynyl groups having 

2 to 6 carbon atoms which is optionally substituted ; 

linear or branched alkoxy groups having 1 to 6 carb on 

atoms (e.g., isobutoxy, 2-methylbutoxy, allyloxy, 2 ,2-

difluoroethoxy, and 2,2,2-trifluoroethoxy groups) w hich is 

optionally substituted such as a hydroxyl group, a halogen 

atom (e.g., fluorine, chlorine, and bromine atoms),  an 

alkenyl group having 2 to 6 carbon atoms (e.g., a v inyl 

group), and an alkynyl group having 2 to 6 carbon a toms 

(e.g., an ethynyl group), or a cycloalkylidene stru cture; 

cycloalkoxy groups having 3 to 7 carbon atoms, such  as 

cyclopropoxy, cyclobutoxy, cyclopentyloxy, and 

cyclohexyloxy groups; cycloalkyl-alkoxy groups havi ng 3 to 

7 carbon atoms, such as cyclopropylmethoxy, 

cyclopropylethoxy, cyclobutylmethoxy, and 

cyclopentylmethoxy groups; saturated heterocyclic o xy 

groups such as tetrahydrofuran-3-yloxy and tetrahyd ro-2H-

pyran-4-yloxy groups; and cycloalkyl-alkylthio grou ps 

having 3 to 7 carbon atoms, such as cyclopropylmeth ylthio 

and cyclobutylmethylthio groups.  The aromatic hydr ocarbon 

group may have 1 to 2 substituents selected from th ese 

substituents. 

[0048] 

 In the general formula (I), examples of the 

"saturated heterocyclic group" in the "saturated 

heterocyclic group which is optionally substituted"  which 



 

 - 22 - 

R1 and R 2 may form, together with the adjacent nitrogen 

atom, include the saturated heterocyclic group exem plified 

above.  The pyrrolidinyl group is preferable in ter ms of 

dUTPase inhibitory activity. 

 In the general formula (I), examples of the 

"substituent" in the "saturated heterocyclic group which 

is optionally substituted" which R 1 and R 2 may form, 

together with the adjacent nitrogen atom, include t he 

substituent exemplified above.  An aralkyl group wh ich is 

optionally substituted(s) is preferable.  A benzyl group 

which is optionally substituted is more preferable.  

[0049] 

 The substituent(s) which the aralkyl group may hav e 

is preferably a hydroxyl group, a halogen atom, or a 

phenyl group which is optionally substituted.  The aralkyl 

group may have 1 to 3 substituents selected from th ese 

substituents. 

[0050] 

 A methylene group on the benzyl group may be 

substituted by a hydroxyl group and/or a phenyl gro up 

which may have fluorine substitution.  Of these ben zyl 

groups, a benzyl group which may have fluorine 

substitution on the phenyl ring thereof is preferab le.  

The number of the substituent which the saturated 

heterocyclic group may have is preferably 1. 

[0051] 

 Specifically, preferable examples of the moiety R 1 

include a hydrogen atom and an alkyl group having 1  to 3 

carbon atoms in terms of dUTPase inhibitory activit y, and  



 

 - 23 - 

the hydrogen atom is more preferable.  Preferable e xamples 

of the moiety R 2 include a benzyl group which is 

optionally substituted and a phenylethyl group whic h is 

optionally substituted in terms of dUTPase inhibito ry 

activity, and the benzyl group which is optionally 

substituted is more preferable.  When a methylene g roup of 

the benzyl group or an ethylene group of the phenyl ethyl 

group has a substituent(s), it may have 1 to 3 

substituents which are the same or different and ea ch is 

selected from a hydroxyl group, an alkyl group havi ng 1 to 

6 carbon atoms, a cycloalkyl group having 3 to 7 ca rbon 

atoms, an alkylthio group having 1 to 6 carbon atom s, an 

aromatic hydrocarbon group which is optionally subs tituted, 

and an unsaturated heterocyclic group which is opti onally 

substituted, wherein when two or more of the substi tuents 

are respectively an alkyl group having 1 to 6 carbo n atoms, 

the carbon atoms of these alkyl groups may form tog ether a 

cycloalkylidene structure.  When a phenyl group of the 

benzyl or phenylethyl group has a substituent(s), i t may 

have 1 to 2 substituents selected from a halogen at om, an 

ethynyl group, a linear or branched alkoxy group ha ving 1 

to 6 carbon atoms which is optionally substituted, a 

cycloalkoxy group having 3 to 7 carbon atoms, a 

cycloalkyl-alkoxy group having 3 to 7 carbon atoms,  a 

cycloalkyl-alkylthio group having 3 to 7 carbon ato ms, and 

a saturated heterocyclic oxy group. 

 Alternatively, R 1 and R 2 are preferably taken together 

with the adjacent nitrogen atom to form a pyrrolidi nyl 

group which is optionally substituted. 
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[0052] 

 In the moiety represented by Z, R 3 represents a 

hydrogen atom or an alkyl group having 1 to 6 carbo n atoms.  

Examples of the "alkyl group having 1 to 6 carbon a toms" 

include the same alkyl group as exemplified for R 1 and R 2.  

Of these, the hydrogen atom is preferable in terms of 

dUTPase inhibitory activity. 

[0053] 

 In the moiety represented by Z, R 4 represents an 

aromatic hydrocarbon group which is optionally subs tituted 

or an unsaturated heterocyclic group which is optio nally 

substituted. 

 Examples of the "aromatic hydrocarbon group" in th e 

"aromatic hydrocarbon group which is optionally 

substituted" represented by R 4 include the aromatic 

hydrocarbon group exemplified above.  The phenyl an d 

naphthyl groups are preferable in terms of dUTPase 

inhibitory activity. 

 Examples of the "substituent" in the "aromatic 

hydrocarbon group which is optionally substituted" 

represented by R 4 include the "substituent" exemplified 

above.  The substituent is preferably a halogen ato m, a 

cyano group, a nitro group, an alkyl group having 1  to 6 

carbon atoms, an alkenyl group having 2 to 6 carbon  atoms, 

an alkoxy group having 1 to 6 carbon atoms which ma y be 

substituted by halogen, a cycloalkoxy group having 3 to 7 

carbon atoms, a cycloalkyl-alkoxy group having 3 to  7 

carbon atoms, a carboxyl group, an alkoxycarbonyl g roup 

having 1 to 6 carbon atoms, an acyloxy group, or a mono- 



 

 - 25 - 

or dialkylamino group.  The acyloxy group is prefer ably an 

acyloxy group having 2 to 8 carbon atoms.  Of these , 

preferable examples of the substituent specifically  

include a chlorine atom, a bromine atom, a fluorine  atom, 

a nitro group, a methyl group, a propenyl group, a methoxy 

group, a cyclopropyloxy group, a cyclopropylmethoxy  group, 

a difluoromethoxy group, a difluoroethoxy group, a 

trifluoromethoxy group, a benzoyloxy group, a 

methoxycarbonyl group, and a dimethylamino group.  The 

number of the substituent is 0 to 2. 

[0054] 

 Examples of the "unsaturated heterocyclic group" i n 

the "unsaturated heterocyclic group which is option ally 

substituted" represented by R 4 include the unsaturated 

heterocyclic group exemplified above, and the thien yl 

group is preferable in terms of dUTPase inhibitory 

activity. 

 Examples of the "substituent" in the "unsaturated 

heterocyclic group which is optionally substituted"  

represented by R 4 include the substituent exemplified 

above, and the halogen atom is preferable, and the 

chlorine atom is more preferable.  The number of th e 

substituent is preferably 0 to 2. 

[0055] 

 In the present invention, the uracil compound is 

preferably a uracil compound represented by the gen eral 

formula (I) wherein n represents 1; X represents a single 

bond, an oxygen atom, or a vinylene group; Y repres ents an 

ethylene or trimethylene group, provided that when X 
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represents a single bond, the moiety (CH 2) n-X-Y represents 

a trimethylene or pentamethylene group; and Z repre sents -

SO2NR1R2, wherein R 1 represents a hydrogen atom, and R 2 

represents a benzyl group which is optionally subst ituted 

[when a methylene group of the benzyl group has a 

substituent, it may have 1 substituent selected fro m a 

methyl group, an ethyl group, an isopropyl group, a  phenyl 

group, a 3-cyclopropylmethoxyphenyl group, and 4-

fluorophenyl group; when a phenyl group of the benz yl 

group has a substituent(s), it may have 1 to 2 

substituents selected from a chlorine atom, a bromi ne atom, 

a fluorine atom, a methyl group, a trifluoromethyl group, 

an ethynyl group, an isobutoxy group, a 2-methylbut oxy 

group, an allyloxy group, a 2,2-difluoroethoxy grou p, a 

2,2,2-trifluoroethoxy group, a cyclopentyloxy group , a 

cyclopropylmethoxy group, a tetrahydrofuran-3-yloxy  group, 

and a tetrahydropyran-4-yloxy group]. 

[0056] 

 In the present invention, particularly preferable 

examples of the uracil compound include the followi ng 

compounds: 

⋅ N-(3-(cyclopropylmethoxy)benzyl)-3-((2,4-dioxo-3,4 -

dihydropyrimidin-1(2H)-yl)methoxy)propane-1-sulfona mide, 

⋅ (R)-N-(1-(3-(cyclopentyloxy)phenyl)ethyl)-3-((2,4- dioxo-

3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane-1-

sulfonamide, 

⋅ 3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methox y)-N-

((R)-1-(3-((R)-tetrahydrofuran-3-

yloxy)phenyl)ethyl)propane-1-sulfonamide, 
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⋅ N-(3-(cyclopropylmethoxy)-4-fluorobenzyl)-3-((2,4- dioxo-

3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane-1-

sulfonamide, 

⋅ (R)-N-(1-(3-(cyclopropylmethoxy)-4-fluorophenyl)et hyl)-3-

((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)p ropane-

1-sulfonamide, 

[0057] 

⋅ N-(1-(3-(cyclopropylmethoxy)phenyl)ethyl)-3-((2,4- dioxo-

3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane-1-

sulfonamide, 

⋅ N-(3-(cyclopentyloxy)benzyl)-3-((2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)methoxy)propane-1-sulfona mide, 

⋅ (R)-N-(1-(3-(cyclopropylmethoxy)-4-fluorophenyl)pr opyl)-

3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-

yl)methoxy)propane-1-sulfonamide, 

⋅ (R)-N-(1-(3-(cyclopropylmethoxy)phenyl)ethyl)-3-(( 2,4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane -1-

sulfonamide, 

⋅ (R)-N-(1-(3-(cyclopentyloxy)-4-fluorophenyl)ethyl) -3-

((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)p ropane-

1-sulfonamide, 

[0058] 

⋅ (R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)me thoxy)-

N-(1-(3-(tetrahydro-2H-pyran-4-yloxy)phenyl)ethyl)p ropane-

1-sulfonamide, 

⋅ (R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)me thoxy)-

N-(1-(3-(2,2,2-trifluoroethoxy)phenyl)ethyl)propane -1-

sulfonamide, 
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⋅ (R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)me thoxy)-

N-(1-(4-fluoro-3-(2,2,2-

trifluoroethoxy)phenyl)ethyl)propane-1-sulfonamide,  

⋅ (R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)me thoxy)-

N-(1-(3-isobutoxyphenyl)ethyl)propane-1-sulfonamide , 

⋅ 3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methox y)-N-

((R)-1-(3-((S)-2-methylbutoxy)phenyl)ethyl)propane- 1-

sulfonamide, 

[0059] 

⋅ (R)-N-(1-(3-(2,2-difluoroethoxy)phenyl)ethyl)-3-(( 2,4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane -1-

sulfonamide, 

⋅ (R)-N-(1-(3-(allyloxy)phenyl)ethyl)-3-((2,4-dioxo- 3,4-

dihydropyrimidin-1(2H)-yl)methoxy)propane-1-sulfona mide, 

⋅ (R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)me thoxy)-

N-(1-phenylethyl)propane-1-sulfonamide, 

⋅ (R)-N-(1-(3-(cyclopropylmethoxy)phenyl)propyl)-3-( 2,4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)propane-1-sulfo namide, 

⋅ (R)-3-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-N- (1-

phenylethyl)propane-1-sulfonamide, 

[0060] 

⋅ (R)-3-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-N- (1-(2-

fluorophenyl)ethyl)propane-1-sulfonamide, 

⋅ (R)-N-(1-(2-chlorophenyl)ethyl)-3-(2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)propane-1-sulfonamide, 

⋅ (R)-3-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-N- (1-(2-

ethynylphenyl)ethyl)propane-1-sulfonamide, 

⋅ (R)-N-(1-(2-bromophenyl)ethyl)-3-(2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)propane-1-sulfonamide, an d 
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⋅ (R)-3-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-N- (1-o-

tolylethyl)propane-1-sulfonamide. 

[0061] 

 The uracil compound of the present invention can b e 

produced according to the following reaction scheme s: 

[Step A] 

[0062] 

[Formula 2] 

NC OH ORaH2N

(1) (5)

Ra-Lg (2) or RaOH (3) NC ORa

(4)

A-1 A-2

 

[0063] 

wherein R a represents any of a hydrogen atom, an ethynyl 

group, a linear or branched alkyl group having 1 to  6 

carbon atoms which may have a substituent(s), a cyc loalkyl 

group having 3 to 7 carbon atoms, a cycloalkyl-alky l group 

having 3 to 7 carbon atoms, and a saturated heteroc yclic 

group; and Lg represents a leaving group such as a halogen 

atom, a methanesulfonyloxy group, a p-toluenesulfon yloxy 

group, or a trifluoromethanesulfonyloxy group. 

[0064] 

[A-1] 

 (a) In this step, easily available 3-cyanophenol ( 1) 

and alkyl halide, alkyl mesilate, alkyl tosylate, o r alkyl 

trifluoromethanesulfonate represented by the genera l 

formula (2) can be reacted in the presence of a bas e to 

produce a compound represented by the general formu la (4). 

 Any reaction solvent that does not affect the 

reaction can be used without limitations.  Examples  
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thereof include diethyl ether, tetrahydrofuran 

(hereinafter, referred to as THF), dioxane, acetone , 

dimethoxyethane, acetonitrile, N,N-dimethylformamid e 

(hereinafter, referred to as DMF), N,N-dimethylacet amide 

(hereinafter, referred to as DMA), and dimethyl sul foxide 

(hereinafter, referred to as DMSO).  Preferably, th e 

reaction solvent is DMF. 

 Examples of the base include: inorganic bases such  as 

sodium bicarbonate, sodium carbonate, potassium car bonate, 

cesium carbonate, sodium hydride, potassium hydride , 

sodium hydroxide, and potassium hydroxide; and orga nic 

amines such as trimethylamine, triethylamine, 

tripropylamine, diisopropylethylamine, N-methylmorp holine, 

pyridine, lutidine, and collidine.  Preferably, the  base 

is potassium carbonate.  The equivalent number ther eof is 

0.8 to 10 equivalents, preferably 1.0 to 5.0 equiva lents. 

 The equivalent number of the compound of the gener al 

formula (2) is 0.8 to 10 equivalents, preferably 1. 0 to 

5.0 equivalents.  The reaction temperature is 20 to  150 °C, 

preferably 50 to 130 °C.  The reaction time is 0.5 to 24 

hours, preferably 1.0 to 12 hours. 

[0065] 

 (b) In this step, easily available 3-cyanophenol ( 1) 

and alcohol represented by the general formula (3) can be 

condensed by Mitsunobu reaction to produce the comp ound 

represented by the general formula (4). 

 Any reaction solvent that does not affect the 

reaction can be used without limitations.  Examples  

thereof include dichloromethane, 1,2-dichloroethane  
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(hereinafter, referred to as DCE), benzene, xylene,  

toluene, ethyl acetate, propyl acetate, butyl aceta te, 

diethyl ether, THF, dioxane, acetone, dimethoxyetha ne, 

acetonitrile, and DMF.  Preferably, the reaction so lvent 

is THF. 

 Any reagent that can usually be used in the Mitsun obu 

reaction can be used in this reaction without limit ations.  

Examples thereof include combinations of di-lower a lkyl 

azodicarboxylate (e.g., diethyl azodicarboxylate 

(hereinafter, referred to as DEAD) or diisopropyl 

azodicarboxylate (hereinafter, referred to as DIAD) ) or an 

azo compound (e.g., azodicarbonyl such as 1,1'-

(azodicarbonyl)dipiperidine) with triarylphosphine (e.g., 

triphenylphosphine) or tri-lower alkylphosphine (e. g., 

tri-n-butylphosphine).  Preferably, the reagent is a 

combination of DEAD with triphenylphosphine. 

 The equivalent numbers of the alcohol of the gener al 

formula (3), the di-lower alkyl azodicarboxylate or  azo 

compound, and the triarylphosphine or tri-lower 

alkylphosphine are respectively 0.8 to 5.0 equivale nts, 

preferably 1.0 to 2.0 equivalents.  The reaction 

temperature is -20 to 120 °C, preferably 0 to 60 °C.  The 

reaction time is 0.1 to 24 hours, preferably 0.2 to  6.0 

hours. 

[0066] 

[A-2] 

 In this step, the cyano compound represented by th e 

general formula (4) can be reacted with a generally  known 
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reducing agent to produce a compound represented by  the 

general formula (5). 

 A reaction solvent differs depending on the type o f 

reduction reaction.  Examples thereof include metha nol, 

ethanol, 1-propanol, 2-propanol, tert-butyl alcohol , 

dimethoxyethane, diethylene glycol dimethyl ether, 

diisopropyl ether, diethyl ether, THF, and dioxane.   

Preferably, the reaction solvent is THF. 

 Examples of the reducing agent include lithium 

aluminum hydride (hereinafter, referred to as LAH),  

lithium diethoxyaluminum hydride, lithium 

triethoxyaluminum hydride, lithium tri-tert-butoxya luminum 

hydride, magnesium aluminum hydride, aluminum hydri de with 

magnesium chloride, sodium aluminum hydride, sodium  

triethoxyaluminum hydride, sodium bis(2-

methoxyethoxy)aluminum hydride, and catalysts used for 

hydrogenation, such as palladium/carbon, palladium 

hydroxide, and platinum.  Preferably, the reducing agent 

is LAH.  The equivalent number thereof is 0.5 to 5. 0 

equivalents, preferably 0.8 to 2.0 equivalents.  Th e 

reaction temperature is 0 to 100 °C, preferably 20 to 60 °C.  

The reaction time is 0.1 to 24 hours, preferably 0. 2 to 

6.0 hours. 

[0067] 

[Step B] 

[0068] 

[Formula 3] 
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ORa

OHC ARa

(14)

N
H

S
O Rd

ARa

(15)

Cl・H3N

Rd

HO2C OH
RcO2C ORa

(6)
(8)

Rb Rb

HO

Rb

Rb

Rb

ARa

(11)

N
S
O

Rb

RdMgHal (12) 
or RdLi (13)

(9)

(10)

2) Ra-Lg (2) or RaOH (3)

1) RcOH (7)

B-5B-4B-3

B-1

B-6

B-2

ORa

Rb

[0069] 

wherein R a and Lg are as defined above; A represents a 

hydrogen atom, an oxygen atom, a sulfur atom, or a bond; 

Rb represents a hydrogen or halogen atom; R c represents a 

linear or branched alkyl group having 1 to 6 carbon  atoms 

which may have a substituent(s); R d represents a linear or 

branched alkyl group having 1 to 6 carbon atoms, a 

cycloalkyl group having 3 to 7 carbon atoms, an aro matic 

hydrocarbon group which may have a substituent(s), or an 

unsaturated heterocyclic group which may have a 

substituent(s); and Hal represents a halogen atom. 

[0070] 

[B-1] 

 In this step, the carboxy group of an easily 

available compound (6) is esterified with an alcoho l 

compound (7) by a usually known method, and the res ultant 

compound can then be reacted in the same way as in the 
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step [A-1] to produce a compound represented by the  

general formula (8). 

[0071] 

[B-2] 

 In this step, the compound represented by the gene ral 

formula (8) can be reacted with a usually known red ucing 

agent to produce a compound represented by the gene ral 

formula (9). 

 Any reaction solvent that does not affect the 

reaction can be used without limitations.  Examples  

thereof include diethyl ether, diisopropyl ether, T HF, and 

dioxane.  Preferably, the reaction solvent is THF. 

 Examples of the reducing agent used include LAH, 

lithium diethoxyaluminum hydride, lithium 

triethoxyaluminum hydride, lithium tri-tert-butoxya luminum 

hydride, magnesium aluminum hydride, aluminum hydri de with 

magnesium chloride, sodium aluminum hydride, sodium  

triethoxyaluminum hydride, sodium bis(2-

methoxyethoxy)aluminum hydride, diisobutylaluminum hydride 

(hereinafter, referred to as DIBAL), and lithium 

borohydride.  Preferably, the reducing agent is lit hium 

borohydride.  The equivalent number thereof is 0.8 to 10 

equivalents, preferably 1.0 to 5.0 equivalents.  Th e 

reaction temperature is 0 to the boiling point of t he 

solvent, preferably the boiling point of the solven t.  The 

reaction time is 0.1 to 24 hours, preferably 0.5 to  12 

hours. 

[0072] 

[B-3] 
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 In this step, the compound represented by the gene ral 

formula (9) can be reacted with a usually known oxi dizing 

agent to produce an aldehyde compound represented b y the 

general formula (10). 

 Any reaction solvent that does not affect the 

reaction can be used without limitations.  Examples  

thereof include dichloromethane, chloroform, carbon  

tetrachloride, DCE, chlorobenzene, toluene, and xyl ene.  

Preferably, the reaction solvent is dichloromethane . 

 Examples of the oxidizing agent include: a complex  

reagent of chromic anhydride, pyridine, and acetic 

anhydride; chromium-based oxidizing agents such as 

pyridinium chlorochromate and pyridinium dichromate ; 

hypervalent iodine oxidizing agents such as a Dess- Martin 

reagent; DMSO-based oxidizing agents such as DMSO u sed in 

combination with acetic anhydride, oxalyl chloride,  

dicyclohexylcarbodiimide (hereinafter, referred to as DCC), 

or 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide 

hydrochloride (hereinafter, referred to as EDC ⋅HCl); 

manganese(IV) oxide; and 2,2,6,6-tetramethylpiperid ine-1-

oxyl radicals.  Preferably, the oxidizing agent is 

manganese(IV) oxide.  The equivalent number thereof  is 0.8 

to 30 equivalents, preferably 1.0 to 20 equivalents .  The 

reaction temperature is -20 to 150 °C, preferably 0 to 100 °C.  

The reaction time is 0.1 to 24 hours, preferably 0. 5 to 12 

hours. 

 When R b is a hydrogen atom, easily available 3-

hydroxybenzaldehyde can be reacted as a starting ma terial 

in the same way as in the step [A-1] to produce the  
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compound represented by the general formula (10).  

Furthermore, the nitrile compound represented by th e 

general formula (4) can be reduced by a usually kno wn 

reduction reaction, for example, a DIBAL reduction method, 

to produce the compound represented by the general formula 

(10). 

[0073] 

[B-4] 

 In this step, the compound represented by the gene ral 

formula (10) or easily available aldehyde can be re acted 

with easily available 2-methyl-2-propanesulfinamide  under 

acidic conditions to produce a compound represented  by the 

general formula (11). 

 Any reaction solvent that does not affect the 

reaction can be used without limitations.  Examples  

thereof include diethyl ether, diisopropyl ether, T HF, 

dioxane, dichloromethane, chloroform, carbon tetrac hloride, 

toluene, and xylene.  Preferably, the reaction solv ent is 

toluene. 

 Examples of the acid include hydrochloric acid, 

sulfuric acid, p-toluenesulfonic acid, and Lewis ac id 

(e.g., titanium tetraisopropoxide and titanium 

tetraethoxide).  Preferably, the acid is titanium 

tetraisopropoxide.  The equivalent numbers of the 2 -

methyl-2-propanesulfinamide and the titanium 

tetraisopropoxide are respectively 0.8 to 10 equiva lents, 

preferably 1.0 to 3.0 equivalents.  The reaction 

temperature is 20 to 150 °C, preferably 50 to 120 °C.  The 



 

 - 37 - 

reaction time is 0.1 to 24 hours, preferably 0.5 to  6.0 

hours. 

[0074] 

[B-5] 

 In this step, the compound represented by the gene ral 

formula (11) can be reacted with a Grignard reagent  (12) 

represented by R dMgHal or an organic lithium reagent (13) 

represented by R dLi to produce a compound represented by 

the general formula (14) diastereoselectively. 

 Any reaction solvent that does not affect the 

reaction can be used without limitations.  Examples  

thereof include diethyl ether, diisopropyl ether, t ert-

butyl methyl ether, cyclopentyl methyl ether, THF, 

dimethoxyethane, dioxane, dichloromethane, chlorofo rm, 

carbon tetrachloride, toluene, and xylene.  The equ ivalent 

of the Grignard reagent or organic lithium reagent is 0.8 

to 20 equivalents, preferably 1.0 to 10 equivalents .  The 

reaction temperature is -100 to 100 °C, preferably -78 to 

50°C.  The reaction time is 0.1 to 24 hours, preferabl y 0.5 

to 12 hours. 

[0075] 

[B-6] 

 In this step, the compound represented by the gene ral 

formula (14) can be treated with an acid to produce  a 

compound represented by the general formula (15). 

 Any solvent that does not affect the reaction can be 

used without limitations.  Examples thereof include : 

alcohols such as methanol, ethanol, 1-propanol, 2-p ropanol, 
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1-butanol, and 2-butanol; dioxane; and ethyl acetat e.  

Preferably, the solvent is methanol. 

 Examples of the acid include hydrochloric acid, 

sulfuric acid, and phosphoric acid.  Preferably, th e acid 

is hydrochloric acid.  The equivalent number thereo f is 

0.1 to 10 equivalents, preferably 1.0 to 2.0 equiva lents.  

The reaction temperature is -20 to 100 °C, preferably 0 to 

50°C.  The reaction time is 0.01 to 24 hours, preferab ly 

0.1 to 1.0 hours. 

[0076] 

[Step C] 

[0077]  

[Formula 4] 

ARaHO
Re Re'

ARaN3

Re
Re'

ARaH2N
Re

Re'

(19)

(21) (22)

Rb
m

m m
Rb Rb

RcO2C ORa

(8)

Rb

ORa

(16)

Rb

N

O
MeO

Me

ORa

Rb

Re

O

(17)

ORa

Rb

Re

(18)
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[0078] 

wherein R a, R b, and R c are as defined above; R e and R e'  are 

the same or different and each represents a hydroge n atom, 

a hydroxyl group, an alkyl group having 1 to 6 carb on 
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atoms, a cycloalkyl group having 3 to 7 carbon atom s, an 

aromatic hydrocarbon group which may have a substit uent(s), 

or an unsaturated heterocyclic group which may have  a 

substituent(s); A represents an oxygen or sulfur at om; and 

m represents an integer of 0 to 1. 

[0079] 

[C-1] 

 In this step, the compound represented by the gene ral 

formula (8) can be hydrolyzed by a general method a nd then 

condensed with N,O-dimethylhydroxylamine hydrochlor ide in 

the presence of a base to produce a compound repres ented 

by the general formula (16). 

 Any reaction solvent that does not affect the 

reaction can be used without limitations.  Examples  

thereof include DMF, toluene, dichloromethane, 

acetonitrile, and THF.  Preferably, the reaction so lvent 

is DMF. 

 Examples of a condensing agent include DCC, EDC ⋅HCl, 

and 1-hydroxybenzotriazole (hereinafter, referred t o as 

HOBt).  Preferably, the condensing agent is a combi nation 

of EDC ⋅HCl with HOBt.  The equivalent numbers thereof are 

respectively 0.8 to 2.0 equivalents, preferably 1.0  to 1.5 

equivalents.  The equivalent number of the N,O-

dimethylhydroxylamine hydrochloride is 0.8 to 2.0 

equivalents, preferably 1.0 to 1.5 equivalents. 

 Examples of the base include organic amines such a s 

trimethylamine, triethylamine, tripropylamine, 

diisopropylethylamine, N-methylmorpholine, pyridine , 

lutidine, and collidine.  Preferably, the base is 



 

 - 40 - 

triethylamine.  The equivalent number thereof is 0. 8 to 

3.0 equivalents, preferably 1.0 to 2.0 equivalents.   The 

reaction temperature is 0 to 100 °C, preferably 10 to 40 °C.  

The reaction time is 0.1 to 24 hours, preferably 0. 5 to 

4.0 hours. 

[0080] 

[C-2] 

 In this step, the compound represented by the gene ral 

formula (16) can be reacted with a Grignard reagent  

represented by R eMgHal to produce a compound represented 

by the general formula (17). 

 Any reaction solvent that does not affect the 

reaction can be used without limitations.  Examples  

thereof include toluene, THF, dichloromethane, and dioxane.  

Preferably, the reaction solvent is THF. 

 The equivalent number of the Grignard reagent is 1 .0 

to 5.0 equivalents, preferably 3.0 to 4.0 equivalen ts.  

The reaction temperature is -80 to 50 °C, preferably -78 to 

30°C.  The reaction time is 0.5 to 12 hours, preferabl y 1.0 

to 6.0 hours. 

[0081] 

[C-3] 

 In this step, the compound represented by the gene ral 

formula (17) can be reacted with 

methyltriphenylphosphonium bromide under basic cond itions 

to produce a compound represented by the general fo rmula 

(18). 

 Any reaction solvent that does not affect the 

reaction can be used without limitations.  Examples  
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thereof include DMF, toluene, dichloromethane, 

acetonitrile, and THF.  Preferably, the reaction so lvent 

is THF.  Examples of a base include 

bis(trimethylsilyl)amide sodium salt (hereinafter, 

referred to as NaHMDS), n-butyllithium, sec-butylli thium, 

and a metal hydride salt (e.g., sodium hydride and 

potassium hydride).  Preferably, the base is NaHMDS .  The 

equivalent number thereof is 0.8 to 2.0 equivalents , 

preferably 1.0 to 1.5 equivalents.  The equivalent number 

of the methyltriphenylphosphonium bromide is 0.9 to  5.0 

equivalents, preferably 1.0 to 1.5 equivalents.  Th e 

reaction temperature is -100 to 100 °C, preferably -78 to 

40°C.  The reaction time is 0.5 to 24 hours, preferabl y 1.0 

to 5.0 hours. 

[0082] 

[C-4] 

 In this step, the compound represented by the gene ral 

formula (18) can be reacted with AD-mix or osmium 

tetroxide to produce a compound represented by the general 

formula (19). 

 Any reaction solvent that does not affect the 

reaction can be used without limitations.  Examples  

thereof include DMF, toluene, dichloromethane, 

acetonitrile, THF, water, and alkyl alcohol.  Prefe rably, 

the reaction solvent is a tert-butanol/water (1/1) 

solution.  The reaction temperature is -20 to 100 °C, 

preferably 0 to 10 °C.  The reaction time is 0.5 to 24 hours, 

preferably 1.0 to 5.0 hours. 
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 The compound represented by the general formula (1 9) 

can also be produced from the compound represented by the 

general formula (10) in the same way as in the step  [B-5]. 

[0083] 

[C-5] 

 In this step, 3-(mercaptophenyl)methanol (20) 

obtained according to a method described in, for ex ample, 

the document (Chemistry Express, 7, 865-868 (1992))  is led 

to the compound represented by the general formula (19) in 

the same way as in the step [A-1]. 

[0084] 

[C-6] 

(a) m = 0 and either R e or R e' = hydrogen atom 

 In this step, the compound represented by the gene ral 

formula (19) can be reacted with a general azidatio n 

reagent to produce a compound represented by the ge neral 

formula (21). 

 Any reaction solvent that does not affect the 

reaction can be used without limitations.  Examples  

thereof include dimethoxyethane, diethylene glycol 

dimethyl ether, diisopropyl ether, diethyl ether, T HF, and 

dioxane.  Preferably, the reaction solvent is THF. 

 Examples of a base include: inorganic bases such a s 

sodium bicarbonate, sodium carbonate, potassium car bonate, 

cesium carbonate, sodium hydride, potassium hydride , 

sodium hydroxide, and potassium hydroxide; and orga nic 

amines such as trimethylamine, triethylamine, 

tripropylamine, diisopropylethylamine, 1,8-

diazabicyclo[5.4.0]-7-undecene (hereinafter, referr ed to 
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as DBU), N-methylmorpholine, pyridine, lutidine, an d 

collidine.  Preferably, the base is DBU.  The equiv alent 

number thereof is 0.8 to 5.0 equivalents, preferabl y 1.0 

to 2.0 equivalents. 

 Examples of the azidation reagent include 

diphenylphosphoryl azide, carbon 

tetrabromide ⋅triphenylphosphine and sodium azide, bis(2,4-

dichlorophenyl) chlorophosphate and sodium azide.  

Preferably, the azidation reagent is diphenylphosph oryl 

azide.  The equivalent number thereof is 0.8 to 5.0  

equivalents, preferably 1.0 to 3.0 equivalents.  Th e 

reaction temperature is 0 to 120 °C, preferably 20 to 100 °C.  

The reaction time is 0.1 to 24 hours, preferably 0. 5 to 12 

hours. 

[0085] 

(b) m = 1 and R e'  = hydroxyl group 

 In this step, the primary hydroxyl group of the 

compound represented by the general formula (19) is  

methanesulfonylated by a general method, and the re sultant 

compound can then be reacted with an azidation reag ent to 

produce a compound represented by the general formu la (21). 

 Any reaction solvent that does not affect the 

reaction can be used in the azidation without limit ations.  

Examples thereof include dimethoxyethane, diethylen e 

glycol dimethyl ether, diisopropyl ether, diethyl e ther, 

THF, dioxane, and DMF.  Preferably, the reaction so lvent 

is DMF. 

 Examples of the azidation reagent used include sod ium 

azide and lithium azide.  Preferably, the azidating  
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reagent is sodium azide.  The equivalent number the reof is 

0.8 to 10 equivalents, preferably 1.0 to 5.0 equiva lents.  

The reaction temperature is 0 to 150 °C, preferably 20 to 

120 °C.  The reaction time is 0.1 to 24 hours, preferabl y 

0.5 to 12 hours. 

 The compound represented by the general formula (2 1) 

wherein m = 1 and R e'  = a hydroxyl group, its tertiary 

hydroxyl group can further be protected with 

trimethylsilyl group in the presence of a base by a  

general method. 

 Any reaction solvent that does not affect the 

reaction can be used without limitations.  Examples  

thereof include dichloromethane, chloroform, carbon  

tetrachloride, toluene, and xylene.  Preferably, th e 

reaction solvent is dichloromethane. 

 Examples of the base include: inorganic bases such  as 

sodium bicarbonate, sodium carbonate, potassium car bonate, 

cesium carbonate, sodium hydride, potassium hydride , 

sodium hydroxide, and potassium hydroxide; and orga nic 

amines such as trimethylamine, triethylamine, 

tripropylamine, diisopropylethylamine, DBU, N-

methylmorpholine, pyridine, lutidine, and collidine .  

Preferably, the base is lutidine.  The equivalent n umber 

thereof is 0.8 to 10 equivalents, preferably 1.0 to  5.0 

equivalents.  Examples of a trimethylsilylating rea gent 

include trimethylsilyl trifluoromethanesulfonate, N ,O-

bistrimethylsilylacetamide, and trimethylsilylimida zole.  

Preferably, the trimethylsilylating reagent is 

trimethylsilyl trifluoromethanesulfonate.  The equi valent 



 

 - 45 - 

number thereof is 0.8 to 10 equivalents, preferably  1.0 to 

5.0 equivalents.  The reaction temperature is -20 t o 120 °C, 

preferably 0 to 50 °C.  The reaction time is 0.1 to 24 hours, 

preferably 0.5 to 12 hours. 

[0086] 

[C-7] 

 In this step, the compound represented by the gene ral 

formula (21) can be reduced with a metal hydride to  

produce a compound represented by the general formu la (22). 

 Any reaction solvent that does not affect the 

reaction can be used without limitations.  Examples  

thereof include dimethoxyethane, diethylene glycol 

dimethyl ether, diisopropyl ether, diethyl ether, T HF, and 

dioxane.  Preferably, the reaction solvent is THF. 

 Examples of the metal hydride include LAH, lithium  

diethoxyaluminum hydride, lithium triethoxyaluminum  

hydride, lithium tri-tert-butoxyaluminum hydride, 

magnesium aluminum hydride, aluminum hydride with 

magnesium chloride, sodium aluminum hydride, and so dium 

triethoxyaluminum hydride.  Preferably, the metal h ydride 

is LAH.  The equivalent number thereof is 0.8 to 5. 0 

equivalents, preferably 1.0 to 3.0 equivalents.  Th e 

reaction temperature is -20 to 100 °C, preferably 0 to 60 °C.  

The reaction time is 0.1 to 24 hours, preferably 0. 5 to 

6.0 hours. 

 The compound represented by the general formula (2 1) 

can also be reduced by the general method for 

hydrogenation or Staudinger reaction (Helv. Chim. A cta, 2, 
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635 (1919)) to produce the compound represented by the 

general formula (22). 

[0087] 

[Step D] 

[0088] 

[Formula 5] 
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[0089] 

wherein R a, R b, R d, and Lg are as defined above; R d'  is the 

same as or different from R d and represents a hydrogen 

atom, an alkyl group having 1 to 6 carbon atoms, a 

cycloalkyl group having 3 to 7 carbon atoms, a cycl oalkyl-

alkylthio group having 3 to 7 carbon atoms, an arom atic 

hydrocarbon group which may have a substituent(s), or an 

unsaturated heterocyclic group which may have a 

substituent(s); and R f  represents an electron-withdrawing 

group such as a formyl, acyl, or ester group. 

[0090] 

[D-1] 

 In this step, a compound represented by the genera l 

formula (23) is alkylated in the same way as in the  step 
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[A-1] and then reacted by a general method, for exa mple, 

with magnesium turnings, to prepare a Grignard reag ent, 

which can then be reacted with known ketone or alde hyde 

(represented by the general formula (25)) to produc e a 

compound represented by the general formula (24). 

 Any reaction solvent that does not affect the 

reaction can be used without limitations.  Examples  

thereof include dimethoxyethane, diethylene glycol 

dimethyl ether, diisopropyl ether, diethyl ether, T HF, and 

dioxane.  Preferably, the reaction solvent is THF.  The 

equivalent number of the compound represented by th e 

general formula (25) is 0.8 to 5.0 equivalents, pre ferably 

1.0 to 2.0 equivalents.  The reaction temperature i s -78 

to 100 °C, preferably 0 to 60 °C.  The reaction time is 0.1 

to 24 hours, preferably 0.5 to 6.0 hours. 

[0091] 

[D-2] 

 In this step, the compound represented by the gene ral 

formula (26) can be reacted in the same way as in t he step 

[B-5] to produce the compound represented by the ge neral 

formula (24). 

[0092] 

[D-3] 

 In this step, the compound represented by the gene ral 

formula (24) can be azidated in the same way as in the 

steps [C-6] and [C-7] to produce an amine compound 

represented by the general formula (27). 

[0093] 

[Step E] 
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[0094] 

[Formula 6] 
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[0095] 

wherein R c'  and R g represent a linear or blanched alkyl 

group having 1 to 6 carbon atoms which may have a 

substituent(s); R d and Hal are as defined above; and n 

represents 1 or 2. 

[0096] 

[E-1] 

 In this step, an easily available aldehyde compoun d 

represented by the general formula (28) can be acet al-

protected with, for example, diol, by a general met hod and 

then is reacted with a Grignard reagent in the same  way as 

in the step [B-5] to produce a compound represented  by the 

general formula (29). 

[0097] 

[E-2] 
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 In this step, the compound represented by the gene ral 

formula (29) is deprotected by a general method to obtain 

an aldehyde compound, which can then be reacted in the 

same way as in the step [B-4] to produce a compound  

represented by the general formula (30). 

[0098] 

[E-3] 

 In this step, the tertiary hydroxyl group of the 

compound represented by the general formula (30) is  

protected with, for example, a silylating agent, an d the 

moiety R d can then be introduced into the resultant 

compound in the same way as in the step [B-5] to pr oduce a 

compound represented by the general formula (31). 

[0099] 

[E-4] 

 In this step, the compound represented by the gene ral 

formula (31) can be reacted in the same way as in t he step 

[B-6] to produce a compound represented by the gene ral 

formula (32). 

[0100] 

[Step F] 

[0101] 

[Formula 7] 



 

 - 50 - 

HN

NO

O

O S
O

O
H
N

Cl S
O

O
Cl

Cl S
O

O
H
N

(5), (15), (22), 
(27), (32), amine

(34)

(36)

Re Rh

m

Rb

ARa

(35)

HO S
O

O
H
N

Re Rh

m

Rb

ARa
ARa

Rb

Re Rh

m

(33)

F-1 F-2

F-3

[0102] 

wherein R a, R b, R e, A, and m are as defined above; and R h 

represents a hydrogen atom, a hydroxyl group, a 

trialkylsilyloxy group, an alkyl group having 1 to 6 

carbon atoms, a cycloalkyl group having 3 to 7 carb on 

atoms, an aromatic hydrocarbon group which may have  a 

substituent(s), or an unsaturated heterocyclic grou p which 

may have a substituent(s), provided that when both Re and 

Rh are an alkyl group having 1 to 6 carbon atoms, the  

carbon atoms of these alkyl groups may form togethe r a 

cycloalkylidene structure. 

[0103] 

[F-1] 

 In this step, an easily available compound (33) ca n 

be reacted with any amine represented by the genera l 

formulas (5), (15), (22), (27), and (32) or easily 

available amine in the presence of a base to produc e a 

compound represented by the general formula (34).  When Rh 

is a hydroxyl group, it can be protected with, for example, 

a silylating agent in the same way as in the step [ E-3]. 
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 Any reaction solvent that does not affect the 

reaction can be used without limitations.  Examples  

thereof include acetone, THF, diethyl ether, diisop ropyl 

ether, dioxane, dichloromethane, chloroform, carbon  

tetrachloride, DMF, DMA, and acetonitrile.  Prefera bly, 

the reaction solvent is dichloromethane. 

 Examples of the base include: inorganic bases such  as 

sodium bicarbonate, sodium carbonate, and potassium  

carbonate; and organic amines such as trimethylamin e, 

triethylamine, tripropylamine, diisopropylethylamin e, N-

methylmorpholine, pyridine, lutidine, and collidine .  

Preferably, the base is triethylamine.  The equival ent 

numbers of the base and the amine are respectively 0.5 to 

10 equivalents, preferably 0.7 to 5.0 equivalents.  The 

reaction temperature is -20 to 100 °C, preferably 0 to 50 °C.  

The reaction time is 0.1 to 24 hours, preferably 0. 2 to 

6.0 hours. 

[0104]  

[F-2] 

 In this step, the chloro compound represented by t he 

general formula (34) can be acetoxylated through re action 

with an acetoxylating reagent by a general method a nd then 

deacetylated by a general method to produce an alco hol 

compound represented by the general formula (35). 

[0105] 

[F-3] 

 In this step, the compound represented by the gene ral 

formula (35) can be methoxymethylated (MOM-induced)  by a 

general method, subsequently treated with Lewis aci d, and 
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then reacted with 2,4-bis(trimethylsilyloxy)pyrimid ine 

obtained according to a method described in the doc ument 

(Nucleosides & Nucleotides, 4, 565-585 (1985)) in t he 

presence of iodine to produce a compound represente d by 

the general formula (36). 

 Any solvent that does not affect the reaction can be 

used in the Lewis acid treatment without limitation s.  

Examples thereof include dichloromethane, chlorofor m, 

carbon tetrachloride, DCE, toluene, and xylene.  

Preferably, the solvent is dichloromethane.  Exampl es of 

the Lewis acid include boron trichloride (hereinaft er, 

referred to as BCl 3), boron trifluoride, and boron 

tribromide.  Preferably, the Lewis acid is BCl 3.  The 

equivalent number thereof is 0.01 to 10 equivalents , 

preferably 0.2 to 0.5 equivalents.  The reaction 

temperature is -20 to 100 °C, preferably 0 to 50 °C.  The 

reaction time is 0.1 to 24 hours, preferably 0.5 to  5.0 

hours. 

 Any solvent that does not affect the reaction can be 

used in the reaction with 2,4-

bis(trimethylsilyloxy)pyrimidine without limitation s.  

Examples thereof include dichloromethane, chlorofor m, 

carbon tetrachloride, DCE, toluene, and xylene.  

Preferably, the solvent is DCE or toluene.  The equ ivalent 

number of the 2,4-bis(trimethylsilyloxy)pyrimidine is 0.8 

to 10 equivalents, preferably 0.9 to 5.0 equivalent s.  The 

equivalent number of the iodine is 0.001 to 1.0 

equivalents, preferably 0.05 to 0.5 equivalents.  T he 

reaction temperature is 20 to 150 °C, preferably 50 to 100 °C.  
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The reaction time is 0.1 to 120 hours, preferably 0 .5 to 

100 hours. 

[0106] 

[Step G] 

[0107] 

[Formula 8] 
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[0108] 
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wherein R a, R b, R c, R e, R h, A, and m are as defined above; 

Pg represents a protecting group for the nitrogen a tom on 

the sulfonamide group; E represents a bond or a vin ylene 

group, provided that when E represents a bond, the moiety 

CH2-E-(CH 2)o represents n-propylene or n-pentylene group; o 

represents an integer of 1 to 3; and Bz represents a 

benzoyl group. 

[0109] 

[G-1] 

 In this step, the nitrogen atom on the sulfonamide  

group of the compound represented by the general fo rmula 

(34) is protected with a protecting group, for exam ple, a 

methoxymethyl or tert-butoxycarbonyl group, by a ge neral 

method, and the resultant compound can then be reac ted in 

the same way as in the step [F-2] to produce a comp ound 

represented by the general formula (37). 

[0110] 

[G-2] 

 In this step, the alcohol compound represented by the 

general formula (37) can be converted to an aldehyd e 

compound in the same way as in the step [B-3] and t hen 

reacted with a Horner-Wadsworth-Emmons reagent to p roduce 

a compound represented by the general formula (38).  

 Any reaction solvent that does not affect the 

reaction can be used without limitations.  Examples  

thereof include benzene, toluene, diethyl ether, 

diisopropyl ether, THF, diethylene glycol dimethyl ether, 

dimethoxyethane, and DMSO.  Preferably, the reactio n 

solvent is THF. 
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 The Horner-Wadsworth-Emmons reagent is prepared by  

treating triethyl phosphonoacetate with a base, for  

example, sodium hydride, sodium amide, lithium 

diisopropylamide, or sodium methoxide.  The equival ent 

number of the base is 0.1 to 10 equivalents, prefer ably 

0.8 to 2.0 equivalents.  The reaction temperature i s -20 

to 100 °C, preferably 0 to 70 °C.  The reaction time is 0.05 

to 12 hours, preferably 0.1 to 2.0 hours. 

 The equivalent number of the Horner-Wadsworth-Emmo ns 

reagent is 0.1 to 10 equivalents, preferably 0.3 to  5.0 

equivalents.  The reaction temperature is 0 to 150 °C, 

preferably 10 to 100 °C.  The reaction time is 0.05 to 12 

hours, preferably 0.1 to 4.0 hours. 

[0111] 

[G-3] 

 In this step, the compound represented by the gene ral 

formula (38) can be reacted by a general reduction method, 

preferably a DIBAL reduction method, to produce a c ompound 

represented by the general formula (39). 

[0112] 

[G-4] 

 In this step, the compound represented by the gene ral 

formula (39) can be reacted by a general method for  

hydrogenation to produce a compound represented by the 

general formula (40). 

 Any reaction solvent that does not affect the 

reaction can be used without limitations.  Examples  

thereof include methanol, ethanol, 1-propanol, 2-pr opanol, 

tert-butyl alcohol, dimethoxyethane, diethylene gly col 
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dimethyl ether, diisopropyl ether, diethyl ether, T HF, 

dioxane, ethyl acetate, and butyl acetate.  Prefera bly, 

the reaction solvent is methanol or ethyl acetate. 

 Examples of a catalyst include 5 to 10% 

palladium/carbon, palladium hydroxide, platinum, Ra ney 

nickel, platinum oxide, and rhodium-aluminum oxide.   

Preferably, the catalyst is 5 to 10% palladium/carb on.  

The equivalent number thereof is 0.001 to 10 equiva lents, 

preferably 0.01 to 5.0 equivalents.  The reaction 

temperature is 0 to 100 °C, preferably 20 to 60 °C.  The 

reaction time is 0.1 to 24 hours, preferably 0.2 to  6.0 

hours. 

[0113] 

[G-5] 

 In this step, 3-benzoylpyrimidine-2,4(1H,3H)-dione  

(41) obtained according to a method described in th e 

document (J. Med. Chem., 50, 6032-6038 (2007)) and any 

alcohol compound represented by the general formula s (37), 

(39), and (40) can be treated with Mitsunobu reacti on in 

the same way as in the step [A-1] (b) to produce a 

compound represented by the general formula (42). 

[0114] 

[G-6] 

 In this step, a compound represented by the genera l 

formula (42) can be debenzoylated and Pg-deprotecte d by a 

general deprotection method to produce a compound 

represented by the general formula (43). 

[0115] 

[Step H] 
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[0116] 

[Formula 9] 
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[0117] 

wherein Hal, R b, R e, and R e'  are as defined above; R i  

represents any of a hydrogen atom, a linear or bran ched 

alkoxy group having 1 to 6 carbon atoms which may h ave a 

substituent(s), a cycloalkoxy group having 3 to 7 c arbon 

atoms, a cycloalkyl-alkoxy group having 3 to 7 carb on 

atoms, a saturated heterocyclic oxy group, and a 

cycloalkyl-alkylthio group having 3 to 7 carbon ato ms; and 

Ar represents an aromatic hydrocarbon group or an 

unsaturated heterocyclic group. 

[0118] 

[H-1] 

 In this step, a compound represented by the genera l 

formula (44) can be reacted with a general 

chlorosulfonylating reagent to produce a compound 

represented by the general formula (45). 
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 Any reaction solvent that does not affect the 

reaction can be used without limitations.  Examples  

thereof include dichloromethane, chloroform, and ca rbon 

tetrachloride.  Preferably, the reaction solvent is  

dichloromethane. 

 Examples of the chlorosulfonylating reagent includ e 

chlorosulfonic acid, sulfuryl chloride, a combinati on of 

chlorosulfonic acid with phosphorus pentachloride o r 

phosphorus oxychloride, and a combination of sulfur yl 

chloride with DMF.  Preferably, the chlorosulfonyla ting 

reagent is a combination of chlorosulfonic acid wit h 

phosphorus pentachloride.  The equivalent numbers t hereof 

are respectively 0.8 to 5.0 equivalents, preferably  1.0 to 

3.0 equivalents.  The reaction temperature is -20 t o 100 °C, 

preferably 0 to 80 °C.  The reaction time is 0.1 to 24 hours, 

preferably 0.2 to 5.0 hours. 

[0119] 

[H-2] 

 In this step, the compound represented by the gene ral 

formula (45) and an amine compound represented by t he 

general formula (46) can be reacted in the same way  as in 

the step [F-1] to produce a compound represented by  the 

general formula (47). 

[0120] 

[H-3] 

 In this step, the compound represented by the gene ral 

formula (47) and 2,4-bis(trimethylsilyloxy)pyrimidi ne 

obtained according to a method described in the doc ument 

(Nucleosides & Nucleotides, 4, 565-585 (1985)) can be 
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reacted in the presence of iodine and, if necessary , in 

the presence of tetra-n-butylammonium iodide to pro duce a 

compound represented by the general formula (48). 

 Any solvent that does not affect the reaction can be 

used without limitations.  Examples thereof include  DCE, 

THF, dioxane, acetonitrile, and toluene.  Preferabl y, the 

solvent is DCE or toluene. 

 The equivalent number of the 2,4-

bis(trimethylsilyloxy)pyrimidine is 0.5 to 5.0 equi valents, 

preferably 1.0 to 1.5 equivalents.  The equivalent numbers 

of the iodine and the tetra-n-butylammonium iodide are 

respectively 0.01 to 1.0 equivalents, preferably 0. 1 to 

0.5 equivalents. 

 The reaction temperature is 10 to 100 °C, preferably 70 

to 95 °C.  The reaction time is 0.1 to 120 hours, preferab ly 

0.5 to 100 hours. 

[0121] 

[Step I] 

[0122] 

[Formula 10] 
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[0123] 

wherein R b, R e, and R e'  are as defined above; R i  represents 

any of a hydrogen atom, a linear or branched alkoxy  group 

having 1 to 6 carbon atoms which may have a substit uent(s), 

a cycloalkoxy group having 3 to 7 carbon atoms, a 

cycloalkyl-alkoxy group having 3 to 7 carbon atoms,  a 

saturated heterocyclic oxy group, and a cycloalkyl-

alkylthio group having 3 to 7 carbon atoms; and TBS  

represents a tert-butyldimethylsilyl group. 

[I-1] 

 In this step, the compound represented by the gene ral 

formula (46) can be reacted in the same way as in t he step 

[H-1] to produce a compound represented by the gene ral 

formula (49). 

[I-2] 
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 In this step, the compound represented by the gene ral 

formula (49) and 4-((tert-

butyldimethylsilyloxy)methyl)piperidine obtained ac cording 

to a method described in the document (J. Org. Chem ., 71, 

9045-9050 (2006)) can be reacted and then TBS group  was 

deprotected by a general method to produce a compou nd 

represented by a the general formula (50). 

[I-3] 

 In this step, the hydroxyl group of the compound 

represented by the general formula (50) is 

methanesulfonylated, and is then azidated and reduc ed to 

produce a compound represented by the general formu la (51) 

in the same way as in the steps [C-6] and [C-7]. 

[0124] 

[I-4] 

 In this step, the amine compound represented by th e 

general formula (51) can be reacted with 3-methoxy- 2-

propenoyl isocyanate obtained according to a method  

described in the document (J. Heterocyclic Chem., 3 6, 293 

(1999)) in the presence of a molecular sieve 4A 

(hereinafter, referred to as MS 4A) to produce a co mpound 

represented by the general formula (52). 

 Examples of a reaction solvent used include 

dimethoxyethane, diethylene glycol dimethyl ether, 

diisopropyl ether, diethyl ether, THF, dioxane, and  DMF.  

Preferably, the reaction solvent is DMF and toluene .  The 

equivalent number of the 3-methoxy-2-propenoyl isoc yanate 

is 0.5 to 5.0 equivalents, preferably 1.0 to 2.0 

equivalents.  The reaction temperature is -80 to 10 0°C, 
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preferably -50 to 50 °C.  The reaction time is 0.1 to 24 

hours, preferably 0.2 to 16 hours. 

[0125] 

[I-5] 

 In this step, the compound represented by the gene ral 

formula (52) can be reacted with a general acid to produce 

a compound represented by the general formula (53).  

 Examples of a reaction solvent used include water,  

methanol, ethanol, 1-propanol, 2-propanol, tert-but yl 

alcohol, dioxane, THF, ethyl acetate, and butyl ace tate.  

Preferably, the reaction solvent is ethanol or diox ane.  

Examples of the acid include: Broensted acid such a s 

inorganic acids including hydrochloric acid, hydrob romic 

acid, sulfuric acid, perchloric acid, and phosphori c acid, 

and organic acids including acetic acid, formic aci d, 

oxalic acid, methanesulfonic acid, p-toluenesulfoni c acid, 

trifluoroacetic acid, and trifluoromethanesulfonic acid; 

Lewis acid such as BCl 3, boron trifluoride, and boron 

tribromide; and acidic ion-exchanged resins.  Prefe rably, 

the acid is hydrochloric acid or sulfuric acid.  Th e 

equivalent number thereof is 0.5 to 100 equivalents , 

preferably 1.0 to 50 equivalents.  The reaction 

temperature is 0 to 120 °C, preferably 10 to 80 °C.  The 

reaction time is 0.1 to 5.0 hours, preferably 0.2 t o 2.5 

hours. 

[0126] 

[Step J] 

[0127] 

[Formula 11] 
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[0128] 

wherein R a, R e, and R e'  are as defined above, provided that 

when both R e and R e'  are an alkyl group having 1 to 6 

carbon atoms, the carbon atoms of these alkyl group s may 

form together a cycloalkylidene structure; R j  represents a 

hydrogen atom or an alkyl group having 1 to 3 carbo n atoms, 

and R k represents a phenylethyl group which may have a 

substituent(s) (when an ethylene group of the pheny lethyl 

group has a substituent(s), it may have 1 to 3 

substituents which are the same or different and ea ch is 

selected from an alkyl group having 1 to 6 carbon a toms 

and a cycloalkyl group having 3 to 7 carbon atoms, wherein 

when two or more of the substituents are respective ly an 

alkyl group having 1 to 6 carbon atoms, the carbon atoms 

of these alkyl groups may form together a cycloalky lidene 

structure; when a phenyl group of the phenylethyl g roup 
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has a substituent(s), it may have 1 to 2 substituen ts 

selected from a halogen atom, a linear or branched alkoxy 

group having 1 to 6 carbon atoms which may have a 

substituent(s), a cycloalkoxy group having 3 to 7 c arbon 

atoms, and a cycloalkyl-alkoxy group having 3 to 7 carbon 

atoms), or R j  and R k are taken together with the adjacent 

nitrogen atom to form a pyrrolidinyl group which ma y have 

a substituent(s); and Ar' represents an aromatic 

hydrocarbon group which may have a substituent(s) o r an 

unsaturated heterocyclic group which may have a 

substituent(s). 

[0129] 

[J-1] 

 In this step, an easily available compound (54) an d 

amine, for example, methylamine, can be condensed t o 

produce a compound represented by the general formu la (55). 

 Any reaction solvent that does not affect the 

reaction can be used without limitations.  Examples  

thereof include DMF, toluene, dichloromethane, 

acetonitrile, and THF.  Preferably, the reaction so lvent 

is DMF. 

 Examples of a condensing agent include DCC, EDC ⋅HCl, 

and HOBt.  Preferably, the condensing agent is a 

combination of EDC ⋅HCl with HOBt.  The equivalent numbers 

of the EDC ⋅HCl and the HOBt are both 0.5 to 5.0 equivalents, 

preferably 1.0 to 1.8 equivalents.  The reaction 

temperature is 0 to 100 °C, preferably 10 to 40 °C.  The 

reaction time is 0.5 to 24 hours, preferably 1.0 to  5.0 

hours. 
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[0130] 

[J-2] 

 In this step, the compound represented by the gene ral 

formula (55) can be reduced with LAH to produce a c ompound 

represented by the general formula (56). 

 Any reaction solvent that does not affect the 

reaction can be used without limitations.  Examples  

thereof include THF, dioxane, dialkyl ether, toluen e, and 

dichloromethane.  Preferably, the reaction solvent is THF.  

The equivalent number of the LAH is 0.5 to 10 equiv alents, 

preferably 1.0 to 5.0 equivalents.  The reaction 

temperature is 0 to 100 °C, preferably 20 to 90 °C.  The 

reaction time is 0.5 to 48 hours, preferably 1.0 to  24 

hours. 

[J-3] 

 In this step, easily available 3-hydroxyphenethyl 

alcohol (57) can be reacted in the same way as in t he step 

[A-1] to produce a compound represented by the gene ral 

formula (58). 

[0131] 

[J-4] 

 In this step, the compound represented by the gene ral 

formula (58) can be methanesulfonylated in the same  way as 

in the step [C-6] (b) and then reacted with methyla mine in 

a sealed tube to synthesize a compound represented by the 

general formula (59). 

 Any solvent that does not affect the reaction can be 

used in the reaction with methylamine without limit ations.  

Examples thereof include THF, dioxane, dialkyl ethe r, 
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toluene, and dichloromethane.  Preferably, the solv ent is 

THF.  The equivalent number of the methylamine is 0 .1 to 

10000 equivalents, preferably 1.0 to 1000 equivalen ts.  

The reaction temperature is -90 to 200 °C, preferably 30 to 

90°C.  The reaction time is 0.5 to 48 hours, preferabl y 2.0 

to 10 hours. 

[0132] 

[J-5] 

 In this step, the amine represented by the general  

formula (56) or (59) or easily available amine (for  

example, when the amine is (R)-bis(4-

fluorophenyl)(pyrrolidin-2-yl)methanol, it can be 

synthesized according to a method described in Tetr ahedron 

Asymmetry, 14, 95-100 (2003)) and easily available 3-

chloropropanesulfonyl chloride (33) can be reacted in the 

same way as in the step [F-1] to produce a compound  

represented by the general formula (60). 

[0133] 

[J-6] 

 In this step, the chloro compound represented by t he 

general formula (60) can be bromo-substituted throu gh 

reaction with a bromide salt, preferably lithium br omide, 

by a general method and then reacted in the same wa y as in 

the step [H-3] to produce a compound represented by  the 

general formula (61). 

 When a hydroxyl group of the compound represented by 

the general formula (61) is protected, it may be 

deprotected by a general method. 

[0134] 
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[Step K] 

[0135] 

[Formula 12] 
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[0136] 

wherein R l  and R l'  are the same or different and each 

represents a hydrogen atom or an alkyl group having  1 to 6 

carbon atoms, or the carbon atoms of these alkyl gr oups of 

Rl  and R l'  may form together a cycloalkylidene structure; 

Rm and R m'  are the same or different and each represents a 

hydrogen atom, a halogen atom, a linear or branched  alkyl 

group having 1 to 6 carbon atoms which may have a 

substituent(s), a cycloalkyl group having 3 to 7 ca rbon 

atoms, a linear or branched alkoxy group having 1 t o 6 
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carbon atoms which may have a substituent(s), a 

cycloalkoxy group having 3 to 7 carbon atoms, a 

cycloalkyl-alkoxy group having 3 to 7 carbon atoms,  a 

benzoyloxy group, a nitro group, a cyano group, an 

alkoxycarbonyl group having 1 to 6 carbon atoms, a 

dimethylamino group, a 1-alkenyl group having 3 to 6 

carbon atoms, or a carboxyl group; Ar" is the same as Ar'; 

p represents an integer of 2 to 3; Cbz represents a  

benzyloxycarbonyl group; and MOM represents a 

methoxymethyl group. 

[0137]  

[K-1] 

 In this step, the amino group of an easily availab le 

amino alcohol compound represented by the general f ormula 

(62) can be protected with Cbz group by a general m ethod 

to produce a compound represented by the general fo rmula 

(63). 

 The amino alcohol compound represented by the gene ral 

formula (62) wherein, for example, P = 2, can be pr oduced 

by reducing ethyl 3-amino-3-methylbutanoate obtaine d 

according to a method described in J. Med. Chem., 3 4, 633-

642 (1991) with LAH; the amino alcohol compound 

represented by the general formula (62) wherein R l and R l'  

are both methyl groups can be produced according to  a 

method described in J. Am. Chem. Soc., 77, 1079-108 3 

(1955); and the amino alcohol compound represented by the 

general formula (62) wherein R l and R l'  form a cyclopropane 

ring together with the interjacent carbon atom can be 
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produced according to a method described in J. 

Heterocyclic. Chem., 25, 1769-1772 (1988). 

[0138] 

[K-2] 

 In this step, the hydroxyl group of the compound 

represented by the general formula (63) is MOM-indu ced by 

a general method, and the resultant compound can th en be 

reacted in the same way as in the step [F-3] to pro duce a 

compound represented by the general formula (64). 

[K-3] 

 In this step, the compound represented by the gene ral 

formula (64) can be deprotected by a general Cbz 

deprotection method, for example, is deprotected wi th 

palladium-carbon under a hydrogen atmosphere, and t hen 

treated with easily available arylsulfonyl chloride  which 

may have a substituent(s) (which can be produced ac cording 

to a method described in e.g., J. Pesticide. Chem.,  13, 

107-115 (1988)) under basic conditions to produce a  

sulfonamide compound represented by the general for mula 

(66). 

 Any reaction solvent that does not affect the 

reaction can be used without limitations.  Examples  

thereof include dichloromethane, DMF, ethyl acetate , THF, 

dioxane, diethyl ether, and acetonitrile.  Preferab ly, the 

reaction solvent is dichloromethane. 

 The equivalent number of the arylsulfonyl chloride  

which may be substituted is 0.9 to 5.0 equivalents,  

preferably 1.0 to 1.5 equivalents. 
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 Examples of a base include organic amines such as 

trimethylamine, triethylamine, tripropylamine, 

diisopropylethylamine, N-methylmorpholine, pyridine , 

lutidine, collidine, and DBU.  Preferably, the base  is 

triethylamine.  The equivalent number thereof is 0. 9 to 10 

equivalents, preferably 1.0 to 3.0 equivalents. 

 The reaction temperature is 0 to 60 °C, preferably 0 to 

30°C.  The reaction time is 0.1 to 100 hours, preferab ly 

1.0 to 72 hours. 

[0139] 

[K-4] 

 In this step, the amino alcohol compound represent ed 

by the general formula (62) can be reacted with eas ily 

available arylsulfonyl chloride which may be substi tuted 

(which can be produced according to a method descri bed in, 

e.g., J. Pesticide. Chem., 13, 107-115 (1988)) in t he same 

way as in the step [F-1] and then MOM-induced to pr oduce a 

compound represented by the general formula (65). 

 In this step, the amino group of the amino alcohol  

compound represented by the general formula (62) ca n be 

protected, if necessary, with a protecting group by  a 

general method.  For example, a tert-butoxycarbonyl  or 

benzyloxycarbonyl group can be used as the protecti ng 

group. 

[K-5] 

 In this step, the compound represented by the gene ral 

formula (65) can be reacted in the same way as in t he step 

[F-3] to produce a compound represented by the gene ral 

formula (66). 
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[K-6] 

 In this step, the compound represented by the gene ral 

formula (63) can be reacted in the same way as in t he 

steps [G-5] and [G-6] to produce a uracil compound 

represented by the general formula (67). 

[K-7] 

 In this step, the compound represented by the gene ral 

formula (67) can be reacted in the same way as in t he step 

[K-3] to produce a compound represented by the gene ral 

formula (68). 

[0140] 

[Step L] 

[0141] 

[Formula 13] 
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[0142] 

wherein Ar, R l , R l' , R m, R m' , and p are as defined above; 

and Boc represents a tert-butoxycarbonyl group. 

[0143] 

[L-1] 

 In this step, the amino group of the compound 

represented by the general formula (62) is protecte d with 

a protecting group, preferably a Boc group, by a ge neral 

method, and the hydroxyl group of the resultant com pound 

is then methanesulfonylated by a general method.  

Furthermore, the resultant compound can be treated with 

thioacetic acid under basic conditions to produce a  
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thioacetyl compound represented by the general form ula 

(69). 

 Any reaction solvent that does not affect the 

reaction can be used in the thioacetylation without  

limitations.  Examples thereof include dichlorometh ane, 

THF, and DMF.  Preferably, the reaction solvent is DMF. 

 Examples of a base in the thioacetylation include:  

inorganic bases such as sodium bicarbonate, sodium 

carbonate, and potassium carbonate; and organic ami nes 

such as trimethylamine, triethylamine, tripropylami ne, 

diisopropylethylamine, N-methylmorpholine, pyridine , 

lutidine, collidine, and DBU.  Preferably, the base  is 

potassium carbonate.  The equivalent number thereof  is 0.8 

to 5.0 equivalents, preferably 1.0 to 4.0 equivalen ts. 

 The reaction temperature of the thioacetylation is  0 

to 40 °C, preferably 15 to 30 °C.  The reaction time is 0.1 

to 12 hours, preferably 0.2 to 6.0 hours. 

[0144] 

[L-2] 

 In this step, the thioacetyl compound represented by 

the general formula (69) is deacetylated by a gener al 

method to form a thiol group, which can then be MOM -

induced by a general method and further reacted in the 

same way as in the step [F-3] to produce a compound  

represented by the general formula (70). 

[L-3] 

 In this step, the Boc group of the compound 

represented by the general formula (70) is removed by a 

general method, and the resultant compound can then  be 
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reacted with easily available arylsulfonyl chloride  which 

may be substituted in the same way as in the step [ F-1] to 

produce a compound represented by the general formu la (71). 

[0145] 

[L-4] 

 In this step, a compound represented by the genera l 

formula (72) (see Reference Examples 236 and 238 de scribed 

later) obtained in the process of producing the com pound 

represented by the general formula (62) can be reac ted 

with easily available ethyl 

(triphenylphosphoranylidene)acetate to produce a co mpound 

represented by the general formula (73). 

 Examples of a reaction solvent include toluene and  

xylene.  Preferably, the reaction solvent is toluen e.  The 

equivalent number of the ethyl 

(triphenylphosphoranylidene)acetate is 0.8 to 3.0 

equivalents, preferably 1.0 to 2.0 equivalents. 

 The reaction temperature is 80 to 150 °C, preferably 

100 to 130 °C.  The reaction time is 0.5 to 24 hours, 

preferably 1.0 to 18 hours. 

[L-5] 

 In this step, the ester group of the compound 

represented by the general formula (73) is reduced by a 

general method to form an alcohol form, followed by  

removal of its amine protecting group, preferably t he Boc 

group.  Furthermore, the resultant compound can be reacted 

with easily available arylsulfonyl chloride which m ay be 

substituted in the same way as in the step [F-1] to  

produce a compound represented by the general formu la (74). 
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[0146] 

[L-6] 

 In this step, the hydroxyl group of the compound 

represented by the general formula (74) is brominat ed with, 

for example, triphenylphosphine and carbon tetrabro mide, 

by a general method usually known in the art, and t he 

resultant compound can then be reacted in the same way as 

in the step [H-3] to produce a compound represented  by the 

general formula (75). 

[0147] 

[Step M] 

[0148] 

[Formula 14] 
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[0149] 

wherein Ar, R l , R l' , R m, R m' , and p are as defined above; q 

represents an integer of 2 to 3; and Bn represents a 

benzyl group. 

[0150] 

[M-1] 
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 In this step, the hydroxyl group of an easily 

available dialcohol compound represented by the gen eral 

formula (76) whose one hydroxyl group is protected with a 

protecting group, for example, a benzyl group, is 

methanesulfonylated by a general method, and the re sultant 

compound can then be reacted with the easily availa ble 

compound represented by the general formula (62) un der 

basic conditions to produce a compound represented by the 

general formula (77). 

 Examples of a solvent include THF and DMF.  Prefer ably, 

the solvent is DMF.  The equivalent number of the c ompound 

represented by the general formula (62) is 0.5 to 1 .5 

equivalents, preferably 0.8 to 1.2 equivalents.  Ex amples 

of a base include sodium hydride and n-butyllithium .  

Preferably, the base is sodium hydride.  The equiva lent 

number thereof is 0.5 to 1.5 equivalents, preferabl y 0.8 

to 1.2 equivalents. 

 The reaction temperature is -20 to 60 °C, preferably 0 

to 50 °C.  The reaction time is 0.5 to 10 hours, preferabl y 

1.0 to 6.5 hours. 

[0151] 

[M-2] 

 In this step, the amino group of the compound 

represented by the general formula (77) can be trea ted in 

the same way as in the step [F-1] to produce an 

arylsulfonamide compound represented by the general  

formula (78). 

[M-3] 
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 In this step, the protecting group for the hydroxy l 

group of the compound represented by the general fo rmula 

(78) is removed, and an amine form thereof can then  be 

produced in the same way as in the steps [C-6] and [C-7] 

and then reacted in the same way as in the step [I- 4] to 

produce a compound represented by the general formu la (79). 

[M-4] 

 In this step, the compound represented by the gene ral 

formula (79) can be reacted in the same way as in t he step 

[I-5] to produce a compound represented by the gene ral 

formula (80). 

[0152] 

[Step N] 

[0153] 

[Formula 15] 
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[0154] 

wherein Ar, R l , R l' , R m, and R m'  are as defined above. 

[0155] 

[N-1] 
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 In this step, an easily available compound 

represented by the general formula (81) (which can be 

produced according to a method described in, e.g., 

Tetrahedron Lett., 38, 1241-1244 (1997)) can be tre ated in 

the same way as in the step [F-1] to produce an 

arylsulfonamide compound represented by the general  

formula (82). 

[N-2] 

 In this step, the methyl group of the compound 

represented by the general formula (82) can be brom inated 

with a general brominating agent, for example, sodi um 

bromate and sodium bisulfite or N-bromosuccinimide and 

azobisisobutyronitrile (AIBN), and the resultant co mpound 

can then be reacted in the same way as in the step [H-3] 

to produce a compound represented by the general fo rmula 

(83). 

[0156] 

[N-3] 

 In this step, a protecting group, preferably a TBS  

group, is introduced by a general method into the h ydroxyl 

group of 6-(hydroxymethyl)nicotinonitrile (84) obta ined 

according to a method described in JP-A-2006-508054 , and 

the obtained compound can be reacted with a methyla ting 

agent that can be prepared from methyllithium and c erium 

chloride, and then reacted with easily available 

arylsulfonyl chloride which may be substituted in t he same 

way as in the step [F-1] to produce a compound repr esented 

by the general formula (85). 
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 Examples of a reaction solvent used in the 

methylation include THF, dioxane, and diethyl ether .  

Preferably, the reaction solvent is THF or diethyl ether.  

The equivalent number of the cerium chloride is 1.0  to 5.0 

equivalents, preferably 2.0 to 4.0 equivalents.  Th e 

equivalent number of the methyllithium is 1.0 to 5. 0 

equivalents, preferably 2.0 to 4.0 equivalents. 

 The reaction temperature of the methylation is -10 0 

to 40 °C, preferably -78 to 30 °C.  The reaction time is 0.5 

to 5.0 hours, preferably 2.0 to 3.0 hours. 

[0157] 

[N-4] 

 In this step, the protecting group for the hydroxy l 

group of the compound represented by the general fo rmula 

(85) is removed, and the hydroxyl group of the resu ltant 

compound can then be brominated and then is reacted  in the 

same way as in the step [L-6] to produce a uracil c ompound 

represented by the general formula (86). 

[0158] 

 The thus-produced compound of the present inventio n 

and the synthetic intermediates can usually be isol ated 

and purified by the general separation/purification  

procedures, for example, recrystallization, 

crystallization, distillation, and column chromatog raphy.  

The compound of the present invention and the synth etic 

intermediates can usually form pharmacologically 

acceptable salts thereof by a general method and ca n be 

interconverted with their respective salts. 

[0159] 
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 As shown in Examples described later, the uracil 

compound of the present invention or the salt there of has 

potent dUTPase inhibitory activity and is therefore  useful 

as a medicament such as antitumor drugs. 

 The uracil compound of the present invention or th e 

salt thereof, when contained in a pharmaceutical 

composition, is formulated, if necessary, with a 

pharmaceutical carrier and can be prepared into var ious 

administration forms adopted according to a prevent ive or 

therapeutic purpose.  Examples of the form include oral 

agents, injections, suppositories, ointments, and p atches.  

The oral agents are preferable.  These administrati on 

forms can respectively be produced by a general for mation 

method commonly used by those skilled. 

[0160] 

 Various organic or inorganic carrier substances 

commonly used as pharmaceutical materials are used as the 

pharmaceutical carrier.  Examples of the pharmaceut ical 

carrier formulated include: excipients, binders, 

disintegrants, lubricants, and coloring agents for solid 

preparations; and solvents, solubilizing agents, 

suspending agents, tonicity agents, buffers, and so othing 

agents for liquid preparations.  Pharmaceutical add itives 

such as preservatives, antioxidants, coloring agent s, 

sweetening agents, and stabilizers can also be used , if 

necessary. 

[0161] 

 To prepare the oral solid preparations, an excipie nt 

and, if necessary, a binder, a disintegrant, a lubr icant, 
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a coloring agent, a flavoring/deodorizing agent, an d the 

like can be added to the compound of the present in vention 

and then prepared into tablets, coated tablets, gra nules, 

powders, capsules, and the like by a standard metho d. 

[0162] 

 Examples of the excipient include lactose, sucrose , 

D-mannitol, glucose, starch, calcium carbonate, kao lin, 

microcrystalline cellulose, and silicic anhydride. 

[0163] 

 Examples of the binder include water, ethanol, 1-

propanol, 2-propanol, simple syrup, glucose solutio ns, α-

starch solutions, gelatin solutions, D-mannitol, 

carboxymethylcellulose, hydroxypropylcellulose, 

hydroxypropyl starch, methylcellulose, ethylcellulo se, 

shellac, calcium phosphate, and polyvinylpyrrolidon e. 

[0164] 

 Examples of the disintegrant include dry starch, 

sodium alginate, powdered agar, sodium bicarbonate,  

calcium carbonate, sodium lauryl sulfate, monoglyce ride 

stearate, and lactose. 

 Examples of the lubricant include purified talc, 

sodium stearate, magnesium stearate, borax, and 

polyethylene glycol. 

 Examples of the coloring agent include titanium ox ide 

and iron oxide. 

 Examples of the flavoring/deodorizing agent includ e 

sucrose, orange peels, citric acid, and tartaric ac id. 

[0165] 
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 To prepare the oral liquid preparations, a flavori ng 

agent, a buffer, a stabilizer, a deodorizing agent,  and 

the like can be added to the compound of the presen t 

invention and prepared into solutions for oral 

administration, syrups, elixirs, and the like by a 

standard method.  In this case, any of the 

flavoring/deodorizing agents exemplified above can be used.  

Examples of the buffer include sodium citrate.  Exa mples 

of the stabilizer include tragacanth, arabic gum, a nd 

gelatin.  The oral preparations can also be coated,  if 

necessary, by enteric coating or by a method known in the 

art for the purpose of sustained effects.  Examples  of 

such a coating agent include hydroxypropylmethylcel lulose, 

ethylcellulose, hydroxymethylcellulose, 

hydroxypropylcellulose, polyoxyethylene glycol, and  Tween 

80 (registered trademark). 

[0166] 

 To prepare the injections, a pH adjuster, a buffer , a 

stabilizer, a tonicity agent, a local anesthetic, a nd the 

like can be added to the compound of the present in vention 

and prepared into subcutaneous, intramuscular, and 

intravenous injections by a standard method.  In th is case, 

examples of the pH adjuster and the buffer include sodium 

citrate, sodium acetate, and sodium phosphate.  Exa mples 

of the stabilizer include sodium pyrosulfite, EDTA,  

thioglycolic acid, and thiolactic acid.  Examples o f the 

local anesthetic include procaine hydrochloride and  

lidocaine hydrochloride.  Examples of the tonicity agent 

include sodium chloride, glucose, D-mannitol, and g lycerin. 
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[0167] 

 To prepare the suppositories, a pharmaceutical 

carrier known in the art, for example, polyethylene  glycol, 

lanolin, cacao butter, or fatty acid triglyceride, and, if 

necessary, a surfactant such as Tween 80 (registere d 

trademark) can be added to the compound of the pres ent 

invention and then prepared into the suppositories by a 

standard method. 

[0168] 

 To prepare the ointments, a base, a stabilizer, a 

wetting agent, a preservative, and the like usually  used 

can be formulated, if necessary, with the compound of the 

present invention and mixed and prepared into the 

ointments by a standard method.  Examples of the ba se 

include liquid paraffin, white petrolatum, white be eswax, 

octyl dodecyl alcohol, and paraffin.  Examples of t he 

preservative include methyl p-hydroxybenzoate, ethy l p-

hydroxybenzoate, and propyl p-hydroxybenzoate. 

[0169] 

 To prepare the patches, the ointments, cream, gel,  

paste, or the like can be applied to a usual suppor t by a 

standard method.  Examples of an appropriate suppor t 

include woven or nonwoven fabric made of cotton, st aple 

fiber, or chemical fiber, and films or foam sheets of soft 

vinyl chloride, polyethylene, or polyurethane. 

[0170] 

 The amount of the compound of the present inventio n 

to be formulated in any of the aforementioned dosag e unit 

forms differs depending on, for example, the condit ion of 
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a patient to which it is to be applied or the dosag e form.  

In general, the amount is approximately 0.05 to 100 0 mg 

for the oral agent, approximately 0.01 to 500 mg fo r the 

injection, and approximately 1 to 1000 mg for the 

suppository, per dosage unit form. 

 The daily dose of the drug having any of the 

aforementioned dosage forms differs depending on, f or 

example, the condition, body weight, age, and sex o f the 

patient and can be selected appropriately.  The dai ly dose 

for an adult (body weight: 50 kg) is generally 

approximately 0.05 to 5000 mg, preferably 0.1 to 10 00 mg.  

Preferably, the drug is administered at a single da ily 

dose or in a divided (e.g., 2 or 3) manner. 

 Examples of disease that can be treated by the 

administration of the drug containing the compound of the 

present invention include malignant tumor, malaria,  and 

tuberculosis.  Examples of the malignant tumor incl ude 

head and neck cancer, esophageal cancer, gastric ca ncer, 

colon cancer, rectum cancer, liver cancer, 

gallbladder/bile duct cancer, pancreas cancer, lung  cancer, 

breast cancer, ovarian cancer, cervical cancer, 

endometrial cancer, kidney cancer, urinary bladder cancer, 

prostatic cancer, testicular tumor, osteogenic/soft -tissue 

sarcoma, leukemia, malignant lymphoma, multiple mye loma, 

skin cancer, and brain tumor.  The compound of the present 

invention can also be used as an anti-Helicobacter pylori, 

antiparasitic, or antiviral drug. 

 

Examples 
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[0171] 

 Hereinafter, the present invention will be describ ed 

more specifically with reference to Reference Examp les, 

Examples, and Test Example.  However, the present 

invention is not intended to be limited to these Ex amples. 

[0172] 

Reference Example 1 

Synthesis of (3-(cyclopropylmethoxy)phenyl)methanam ine 

[0173] 

[Formula 16] 

OH2N

 

[0174] 

 3-Cyanophenol (12.4 g) was dissolved in N,N-

dimethylformamide (hereinafter, referred to as DMF;  100 

mL).  To the solution, potassium carbonate (30.5 g) , 

potassium iodide (1.74 g), and (chloromethyl)cyclop ropane 

(10.2 mL) were added, and the mixture was stirred a t 90 °C 

for 4 hours.  To the reaction mixture, water (130 m L) was 

added, and the resultant mixture was then extracted  with 

toluene (130 mL).  The organic layer was washed wit h brine 

(100 mL), dried over anhydrous sodium sulfate, and then 

concentrated under reduced pressure.  The residue w as 

dissolved in tetrahydrofuran (hereinafter, referred  to as 

THF; 60 mL).  To the solution, a solution of lithiu m 

aluminum hydride (hereinafter, referred to as LAH) in THF 

(2.4 M, 68 mL) was gradually added dropwise at 0 °C, and 

the reaction mixture was then stirred at 45 °C for 4 hours.  

To the reaction mixture, water (10 mL), an aqueous sodium 
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hydroxide solution (1.0 M, 10 mL), and water (5.0 m L) were 

gradually added at 0 °C.  The resultant precipitate was 

removed by filtration and washed with 10% methanol/ THF 

(400 mL).  Then, the combined filtrate was concentr ated 

under reduced pressure.  To the residue, water (50 mL) was 

added, and the resultant mixture was then extracted  with 

ethyl acetate (50 mL × 3).  The organic layer was washed 

with brine (50 mL), dried over anhydrous sodium sul fate, 

and then concentrated under reduced pressure to obt ain the 

title compound (18.1 g) as a crude product. 

[0175] 

Reference Example 2 

Synthesis of (3-cyclobutoxyphenyl)methanamine 

[0176] 

[Formula 17] 

OH2N

 

[0177] 

 3-Cyanophenol (1.25 g), triphenylphosphine (2.9 g) , 

and cyclobutanol (1.2 mL) were dissolved in THF (15  mL).  

To the solution, a toluene solution of diethyl 

azodicarboxylate (hereinafter, referred to as DEAD)  (2.2 M, 

5.0 mL) was gradually added dropwise at 0 °C, and the 

mixture was then stirred at room temperature for 2 hours.  

The reaction mixture was concentrated under reduced  

pressure.  To the residue, ethyl acetate (20 mL) wa s then 

added, and the organic layer was washed with an aqu eous 

sodium hydroxide solution (1.0 M, 5.0 mL), dried ov er 
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anhydrous sodium sulfate, and then concentrated und er 

reduced pressure.  The residue was purified by sili ca gel 

column chromatography (40% ethyl acetate/hexane).  The 

obtained compound was dissolved in THF (5.0 mL).  T o the 

solution, a solution of LAH in THF (2.4 M, 5.3 mL) was 

gradually added dropwise at 0 °C, and the mixture was 

stirred at 45 °C for 4 hours.  To the reaction mixture, 

water (1.0 mL), an aqueous sodium hydroxide solutio n (1.0 

M, 1.0 mL), and water (0.5 mL) were gradually added  at 0 °C.  

The resultant precipitate was removed by filtration  and 

washed with 10% methanol/THF (40 mL).  Then, the co mbined 

filtrate was concentrated under reduced pressure.  To the 

residue, water (5.0 mL) was added, and the resultan t 

mixture was then extracted with ethyl acetate (20 m L × 3).  

The organic layer was washed with brine (20 mL), th en 

dried over anhydrous sodium sulfate, and concentrat ed 

under reduced pressure to obtain the title compound  (1.25 

g) as a crude product. 

[0178] 

Reference Example 3 

Synthesis of (R)-1-(3-(cyclopentyloxy)phenyl)ethana mine 

hydrochloride 

[0179] 

[Formula 18] 

O
ClH・H2N

 

[0180] 
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 3-Hydroxybenzaldehyde (12.2 g) was dissolved in DM F 

(120 mL).  To the solution, bromocyclopentane (32.8  mL), 

potassium carbonate (27.6 g), and potassium iodide (1.66 

g) were added, and the mixture was stirred at 120 °C for 

3.5 hours.  The reaction mixture was cooled to room  

temperature, water (120 mL) was then added thereto,  and 

the resultant mixture was then extracted with tolue ne (120 

mL).  The organic layer was washed with water (120 mL), an 

aqueous sodium hydroxide solution (1.0 M, 120 mL), and 

brine (100 mL), dried over anhydrous sodium sulfate , and 

then concentrated under reduced pressure.  The resi due was 

dissolved in toluene (250 mL).  To the solution, (S )-(-)-

2-methyl-2-propanesulfinamide (13.3 g) and titanium  

tetraisopropoxide (44.4 mL) were added, and the mix ture 

was stirred at 70 °C for 6 hours.  The reaction mixture was 

cooled to room temperature, and an aqueous saturate d 

sodium bicarbonate solution (130 mL) was then added  

thereto.  The resultant precipitate was removed by 

filtration and washed with ethyl acetate (200 mL × 4).  

The combined filtrate was concentrated under reduce d 

pressure.  To the residue, brine (200 mL) was added , and 

the resultant mixture was then extracted with ethyl  

acetate (200 mL).  The organic layer was dried over  

anhydrous magnesium sulfate and then concentrated u nder 

reduced pressure.  An aliquot (1.47 g) of the resid ue 

(29.3 g) was dissolved in THF (7.5 mL).  To the sol ution, 

a solution of methylmagnesium bromide in diethyl et her 

(3.0 M, 3.33 mL) was added dropwise at 0 °C, and the 

mixture was stirred at 0 °C for 4 hours.  To the reaction 
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mixture, an aqueous saturated ammonium chloride sol ution 

(6.0 mL) was added at 0 °C over 5 minutes, and the 

resultant mixture was then extracted with ethyl ace tate 

(10 mL).  The organic layer was washed with brine ( 6.0 mL), 

dried over anhydrous sodium sulfate, and then conce ntrated 

under reduced pressure.  The residue was purified b y 

silica gel column chromatography (40% ethyl 

acetate/hexane).  The obtained compound (1.09 g) wa s 

dissolved in methanol (10 mL).  To the solution, a 

hydrochloric acid-dioxane solution (4.0 M, 1.1 mL) was 

added, and the mixture was stirred at room temperat ure for 

30 minutes.  The reaction mixture was concentrated under 

reduced pressure and then the residue was co-evapor ated 

with toluene (5.0 mL × 3) to obtain the title compound 

(845 mg). 

[0181] 

Reference Example 4 

Synthesis of (R)-1-(3-((R)-tetrahydrofuran-3-

yloxy)phenyl)ethanamine hydrochloride 

[0182] 

[Formula 19] 

O

O

ClH・H2N

 

[0183] 

 3-Hydroxybenzaldehyde (1.3 g), triphenylphosphine 

(3.6 g), and (S)-(+)-tetrahydro-3-furanol (1.2 mL) were 

dissolved in THF (20 mL).  To the solution, a tolue ne 

solution of DEAD (2.2 M, 6.2 mL) was gradually adde d 
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dropwise at 0 °C, and the mixture was then stirred at room 

temperature for 2 hours.  The reaction mixture was 

concentrated under reduced pressure, and ethyl acet ate (20 

mL) was then added thereto.  The organic layer was washed 

with an aqueous sodium hydroxide solution (1.0 M, 5 .0 mL), 

dried over anhydrous sodium sulfate, and then conce ntrated 

under reduced pressure.  The residue was purified b y 

silica gel column chromatography (50% ethyl 

acetate/hexane).  The obtained compound was dissolv ed in 

toluene (6.5 mL).  To the solution, (S)-(-)-2-methy l-2-

propanesulfinamide (330 mg) and titanium tetraisopr opoxide 

(1.1 mL) were added, and the mixture was stirred at  75 °C 

for 6 hours.  The reaction mixture was cooled to ro om 

temperature, and an aqueous saturated sodium bicarb onate 

solution (10 mL) was then added thereto.  The resul tant 

precipitate was removed by filtration and washed wi th 

ethyl acetate (20 mL × 4).  The combined filtrate was 

concentrated under reduced pressure.  To the residu e, 

brine (30 mL) was added, and the resultant mixture was 

then extracted with ethyl acetate.  The organic lay er was 

dried over anhydrous magnesium sulfate and then 

concentrated under reduced pressure.  The residue w as 

dissolved in THF (7.5 mL).  To the solution, a solu tion of 

methylmagnesium bromide in diethyl ether (3.0 M, 1. 7 mL) 

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

room temperature for 2 hours.  To the reaction mixt ure, an 

aqueous saturated ammonium chloride solution (10 mL ) was 

added at 0 °C over 10 minutes, and the resultant mixture 

was then extracted with ethyl acetate (15 mL).  The  
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organic layer was washed with brine (10 mL), dried over 

anhydrous sodium sulfate, and then concentrated und er 

reduced pressure.  The residue was purified by sili ca gel 

column chromatography (100% ethyl acetate).  The ob tained 

compound was dissolved in methanol (5.0 mL).  To th e 

solution, a hydrochloric acid-dioxane solution (4.0  M, 470 

µL) was added, and the mixture was stirred at room 

temperature for 30 minutes.  The reaction mixture w as 

concentrated under reduced pressure and then the re sidue 

was co-evaporated with toluene (4.0 mL × 3) to obtain the 

title compound (244 mg). 

[0184] 

Reference Example 5 

Synthesis of (3-(cyclopropylmethoxy)-4-

fluorophenyl)methanamine 

[0185] 

[Formula 20] 

O

F

H2N

 
[0186] 

 4-Fluoro-3-hydroxybenzoic acid (15.0 g) was dissol ved 

in DMF (200 mL).  To the solution, 

(chloromethyl)cyclopropane (18.0 mL), potassium car bonate 

(29.2 g), and potassium iodide (1.6 g) were added, and the 

mixture was stirred at 90 °C for 6 hours.  The reaction 

mixture was cooled to room temperature, water (120 mL) was 

then added thereto, and the resultant mixture was t hen 

extracted with toluene (120 mL).  The organic layer  was 

washed with brine (100 mL), dried over anhydrous so dium 
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sulfate, and then concentrated under reduced pressu re.  

The residue was dissolved in toluene (65 mL).  To t he 

solution, a solution of diisobutylaluminum hydride in 

hexane (hereinafter, referred to as DIBAL) (1.0 M, 130 mL) 

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

stirred at 0 °C for 2 hours.  To the reaction mixture, water 

(10 mL) and an aqueous sodium hydroxide solution (1 .0 M, 

10 mL) were gradually added.  The resultant precipi tate 

was removed by filtration and washed with ethyl ace tate 

(100 mL × 5).  Then, the combined filtrate was 

concentrated under reduced pressure.  To the residu e, 

water (100 mL) was added, and the resultant mixture  was 

then extracted with ethyl acetate (150 mL).  The or ganic 

layer was washed with brine (50 mL), dried over anh ydrous 

sodium sulfate, and then concentrated under reduced  

pressure.  The residue was purified by silica gel c olumn 

chromatography (40% ethyl acetate/hexane).  The obt ained 

compound was dissolved in THF (75 mL).  To the solu tion, 

diphenylphosphoryl azide (12.9 mL) and 1,8-

diazabicyclo[5.4.0]-7-undecene (hereinafter, referr ed to 

as DBU) (9.4 mL) were added dropwise at room temper ature, 

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

To the reaction mixture, brine (100 mL) was added, and the 

aqueous layer was extracted with ethyl acetate (100  mL × 

2).  The organic layer was washed with brine (100 m L), 

then dried over anhydrous sodium sulfate, and conce ntrated 

under reduced pressure.  The residue was purified b y 

silica gel column chromatography (20% ethyl 

acetate/hexane).  The obtained compound was dissolv ed in 
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THF (80 mL).  To the solution, a solution of LAH in  THF 

(2.4 M, 40 mL) was gradually added dropwise at 0 °C, and 

the mixture was stirred at 0 °C for 1 hour.  To the reaction 

mixture, water (5.0 mL) and aqueous sodium hydroxid e 

solution (1.0 M, 5.0 mL) were gradually added dropw ise at 

0°C.  The resultant precipitate was removed by filtra tion 

and washed with 10% methanol/THF (200 mL).  Then, t he 

combined filtrate was concentrated under reduced pr essure.  

To the residue, brine (100 mL) was added, and the 

resultant mixture was then extracted with ethyl ace tate 

(150 mL).  The organic layer was dried over anhydro us 

sodium sulfate and concentrated under reduced press ure to 

obtain the title compound (10.5 g) as a crude produ ct. 

[0187] 

Reference Example 6 

Synthesis of (R)-1-(3-(cyclopropylmethoxy)-4-

fluorophenyl)ethanamine hydrochloride 

[0188] 

[Formula 21] 

O
ClH・H2N

F  

[0189] 

 4-Fluoro-3-hydroxybenzoic acid (12.0 g) was dissol ved 

in ethanol (200 mL).  To the solution, sulfuric aci d (3.5 

mL) was added, and the mixture was heated to reflux  at 

105 °C for 4 hours.  The reaction mixture was cooled to room 

temperature, and then concentrated under reduced pr essure.  

To the residue, water (100 mL) and sodium carbonate  (18.0 
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g) were added, and the aqueous layer was extracted with 

ethyl acetate (100 mL × 2).  The combined organic layer 

was washed with brine (100 mL), dried over anhydrou s 

sodium sulfate, and then concentrated under reduced  

pressure.  The residue was co-evaporated with tolue ne (15 

mL × 2), and the residue was then dissolved in DMF (100  

mL).  To the mixture, (chloromethyl)cyclopropane (6 .9 mL), 

potassium carbonate (19.8 g), and potassium iodide (1.2 g) 

were added, and the mixture was stirred at 90 °C for 3.5 

hours.  The reaction mixture was cooled to room 

temperature, water (200 mL) was then added thereto,  and 

the resultant mixture was then extracted with tolue ne (100 

mL × 2).  The organic layer was washed with brine (100 mL), 

dried over anhydrous sodium sulfate, and then conce ntrated 

under reduced pressure.  The residue was dissolved in THF 

(75 mL).  To the mixture, a solution of lithium 

borohydride in THF (2.0 M, 54 mL) was added dropwis e at 

room temperature, and the mixture was heated to ref lux at 

80°C for 3.5 hours.  The reaction mixture was cooled t o 

room temperature, water (200 mL) was then added dro pwise 

thereto at 0 °C, and the resultant mixture was then 

extracted with ethyl acetate (100 mL × 2).  The organic 

layer was washed with brine (100 mL), dried over an hydrous 

sodium sulfate, and then concentrated under reduced  

pressure.  The residue was dissolved in dichloromet hane 

(250 mL).  To the mixture, manganese dioxide (86 g)  was 

added at room temperature, and the mixture was heat ed to 

reflux at 45 °C for 6 hours.  The reaction mixture was 

cooled to room temperature, and the precipitate was  
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removed by filtration and washed with chloroform (1 00 mL × 

4).  Then, the combined filtrate was concentrated.  The 

residue was dissolved in toluene (150 mL).  To the 

solution, (S)-(-)-2-methyl-2-propanesulfinamide (8. 5 g) 

and titanium tetraisopropoxide (28.4 mL) were added , and 

the mixture was stirred at 75 °C for 6 hours.  The reaction 

mixture was cooled to room temperature, and an aque ous 

saturated sodium bicarbonate solution (150 mL) was then 

added thereto.  The resultant precipitate was remov ed by 

filtration and washed with ethyl acetate (200 mL × 6).  

The combined filtrate was concentrated under reduce d 

pressure.  To the residue, brine (150 mL) was added , and 

the resultant mixture was then extracted with ethyl  

acetate (200 mL).  The organic layer was dried over  

anhydrous magnesium sulfate and then concentrated u nder 

reduced pressure.  The residue was dissolved in THF  (85 

mL).  To the mixture, a solution of methylmagnesium  

bromide in diethyl ether (3.0 M, 42 mL) was added d ropwise 

at 0 °C, and the mixture was stirred at room temperature 

for 2 hours.  To the reaction mixture, an aqueous 

saturated ammonium chloride solution (100 mL) was a dded at 

0°C over 10 minutes, and the resultant mixture was th en 

extracted with ethyl acetate (100 mL × 2).  The organic 

layer was washed with brine (100 mL), dried over an hydrous 

sodium sulfate, and then concentrated under reduced  

pressure.  The residue was purified by silica gel c olumn 

chromatography (50% ethyl acetate/hexane).  The obt ained 

compound was dissolved in methanol (70 mL).  To the  

solution, a hydrochloric acid-dioxane solution (4.0  M, 13 
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mL) was added, and the mixture was stirred at room 

temperature for 30 minutes.  The reaction mixture w as 

concentrated under reduced pressure, and the residu e was 

then co-evaporated with toluene (40 mL × 3) to obtain the 

title compound (9.09 g). 

[0190] 

Reference Example 7 

Synthesis of (R)-1-(3-(cyclopropylmethoxy)-4-

fluorophenyl)-2-methylpropan-1-amine hydrochloride 

[0191] 

[Formula 22] 

O
ClH・H2N

F  

[0192] 

 4-Fluoro-3-hydroxybenzoic acid (1.2 g) was dissolv ed 

in ethanol (20 mL).  To the solution, sulfuric acid  (350 

µL) was added, and the mixture was heated to reflux at 

105 °C for 4 hours.  The reaction mixture was cooled to room 

temperature, and then concentrated under reduced pr essure.  

To the residue, water (10 mL) and sodium carbonate (1.8 g) 

were added, and the aqueous layer was extracted wit h ethyl 

acetate (20 mL × 2).  The organic layer was washed with 

brine (20 mL), dried over anhydrous sodium sulfate,  and 

then concentrated under reduced pressure.  The resi due was 

co-evaporated with toluene (4.0 mL × 2), and the residue 

was then dissolved in DMF (50 mL).  To the solution , 

(chloromethyl)cyclopropane (762 µL), potassium carbonate 

(2.1 g), and potassium iodide (133 mg) were added, and the 
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mixture was stirred at 90 °C for 3.5 hours.  The reaction 

mixture was cooled to room temperature, water (20 m L) was 

then added thereto, and the resultant mixture was t hen 

extracted with toluene (20 mL × 2).  The organic layer was 

washed with brine (20 mL), dried over anhydrous sod ium 

sulfate, and then concentrated under reduced pressu re.  

The residue was dissolved in THF (8.0 mL).  To the mixture, 

a solution of lithium borohydride in THF (2.0 M, 7. 5 mL) 

was added dropwise at room temperature, and the mix ture 

was heated to reflux at 75 °C for 3.5 hours.  The reaction 

mixture was cooled to 0 °C, and water (20 mL) was then 

added dropwise thereto at the same temperature.  Th e 

aqueous layer was extracted with ethyl acetate (20 mL × 2).  

The organic layer was washed with brine (20 mL), dr ied 

over anhydrous sodium sulfate, and then concentrate d under 

reduced pressure.  The residue was dissolved in 

dichloromethane (25 mL).  To the mixture, manganese  

dioxide (8.6 g) was added at room temperature, and the 

mixture was heated to reflux at 45 °C for 6 hours.  The 

reaction mixture was cooled to room temperature, an d the 

precipitate was then removed by filtration and wash ed with 

chloroform (20 mL × 4).  Then, the combined filtrate was 

concentrated.  The residue was dissolved in toluene  (17.5 

mL).  To the mixture, (R)-(-)-2-methyl-2-

propanesulfinamide (985 mg) and titanium tetraisopr opoxide 

(3.3 mL) were added, and the mixture was stirred at  75 °C 

for 6 hours.  The reaction mixture was cooled to ro om 

temperature, and an aqueous saturated sodium bicarb onate 

solution (15 mL) was then added thereto.  The resul tant 
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precipitate was removed by filtration and washed wi th 

ethyl acetate (20 mL × 6).  The combined filtrate was 

washed with brine (50 mL), dried over anhydrous mag nesium 

sulfate, and then concentrated under reduced pressu re.  

The residue was dissolved in THF (85 mL).  To the m ixture, 

a solution of isopropyllithium in THF (0.7 M, 12 mL ) was 

added dropwise at -78 °C, and the mixture was stirred at -

78°C for 45 minutes.  To the reaction mixture, an aque ous 

saturated ammonium chloride solution (10 mL) was ad ded at 

-78 °C, and the aqueous layer was extracted with ethyl 

acetate (20 mL × 2).  The combined organic layer was 

washed with brine (20 mL), dried over anhydrous sod ium 

sulfate, and then concentrated under reduced pressu re.  

The residue was purified by silica gel column 

chromatography (50% ethyl acetate/hexane).  The obt ained 

compound was dissolved in methanol (7.0 mL).  To th e 

solution, a hydrochloric acid-dioxane solution (4.0  M, 470 

µL) was added, and the mixture was stirred at room 

temperature for 30 minutes.  The reaction mixture w as 

concentrated under reduced pressure, and the residu e was 

then co-evaporated with toluene (10 mL × 3) to obtain the 

title compound (425 mg). 

[0193] 

Reference Example 8 

Synthesis of (3-

(cyclopropylmethoxy)phenyl)(phenyl)methanamine 

[0194] 

[Formula 23] 
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O
H2N

 

[0195] 

 3-Hydroxybenzaldehyde (2.5 g) was dissolved in DMF  

(25 mL).  To the solution, potassium carbonate (6.2  g), 

potassium iodide (350 mg), and (chloromethyl)cyclop ropane 

(2.1 mL) were added, and the mixture was stirred at  90 °C 

for 4 hours.  To the reaction mixture, water (30 mL ) was 

added, and the resultant mixture was then extracted  with 

toluene (30 mL).  The organic layer was washed with  brine 

(20 mL), dried over anhydrous sodium sulfate, and t hen 

concentrated under reduced pressure.  The residue w as 

dissolved in THF (3.0 mL).  To the mixture, a solut ion of 

phenylmagnesium bromide in THF (1.0 M, 22.6 mL) was  added 

dropwise at 0 °C, and the mixture was stirred at room 

temperature for 2 hours.  To the reaction mixture, an 

aqueous saturated ammonium chloride solution (10 mL ) was 

added at 0 °C, and the resultant mixture was then extracted 

with ethyl acetate (50 mL).  The organic layer was washed 

with brine (30 mL), dried over anhydrous sodium sul fate, 

and then concentrated under reduced pressure.  The residue 

was purified by silica gel column chromatography (4 0% 

ethyl acetate/hexane).  The obtained compound was 

dissolved in chloroform (30 mL).  To the solution, sodium 

azide (3.5 g) was added.  To the reaction mixture, 

trifluoroacetic acid (6.6 mL) was added dropwise at  0 °C, 

and the mixture was then stirred at room temperatur e for 1 
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hour.  To the reaction mixture, water (20 mL) was a dded, 

and the resultant mixture was then extracted with 

chloroform (20 mL).  The organic layer was washed w ith an 

aqueous saturated sodium bicarbonate solution (20 m L), 

dried over anhydrous sodium sulfate, and then conce ntrated 

under reduced pressure.  The residue was purified b y 

silica gel column chromatography (20% ethyl 

acetate/hexane).  The obtained compound was dissolv ed in 

methanol (30 mL).  To the solution, 10% palladium-c arbon 

(600 mg) was added, and the reaction mixture was st irred 

at room temperature for 2 hours under a hydrogen 

atmosphere.  The precipitate was removed by filtrat ion 

through a pad of Celite and washed with methanol (1 00 mL).  

Then, the combined filtrate was concentrated under reduced 

pressure to obtain the title compound (2.79 g) as a  crude 

product. 

[0196] 

Reference Example 9 

Synthesis of 1-(3-(cyclopropylmethoxy)phenyl)ethana mine 

[0197] 

[Formula 24] 

O
H2N

 

[0198] 

 3-Hydroxybenzaldehyde (692 mg) was dissolved in DM F 

(25 mL).  To the solution, potassium carbonate (1.5 6 g), 

potassium iodide (95 mg), and (chloromethyl)cyclopr opane 

(578 µL) were added, and the mixture was stirred at 90 °C 
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for 4 hours.  To the reaction mixture, water (20 mL ) was 

added, and the resultant mixture was then extracted  with 

toluene (20 mL).  The organic layer was washed with  brine 

(20 mL), dried over anhydrous sodium sulfate, and t hen 

concentrated under reduced pressure.  The residue w as 

dissolved in THF (2.5 mL).  To the mixture, a solut ion of 

methylmagnesium bromide in THF (1.0 M, 6.5 mL) was added 

dropwise at 0 °C, and the mixture was stirred at room 

temperature for 2 hours.  To the reaction mixture, an 

aqueous saturated ammonium chloride solution (10 mL ) was 

added at 0 °C, and the resultant mixture was then extracted 

with ethyl acetate (20 mL × 2).  The organic layer was 

washed with brine (20 mL), dried over anhydrous sod ium 

sulfate, and then concentrated under reduced pressu re.  

The residue was purified by silica gel column 

chromatography (40% ethyl acetate/hexane).  The obt ained 

compound was dissolved in THF (5.0 mL).  To the sol ution, 

diphenylphosphoryl azide (875 µL) and DBU (592 µL) were 

added dropwise at room temperature, and the mixture  was 

stirred for 1 hour.  To the reaction mixture, brine  (10 

mL) was added, and the resultant mixture was then 

extracted with ethyl acetate (20 mL × 2).  The organic 

layer was washed with brine (10 mL), dried over anh ydrous 

sodium sulfate, and then concentrated under reduced  

pressure.  The residue was purified by silica gel c olumn 

chromatography (20% ethyl acetate/hexane).  The obt ained 

compound was dissolved in methanol (7.5 mL).  To th e 

solution, 10% palladium-carbon (180 mg) was added, and the 

reaction mixture was stirred at room temperature fo r 2 
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hours under a hydrogen atmosphere.  The precipitate  was 

removed by filtration through a pad of Celite and w ashed 

with methanol (100 mL).  Then, the combined filtrat e was 

concentrated under reduced pressure to obtain the t itle 

compound (740 mg) as a crude product. 

[0199] 

Reference Example 10 

Synthesis of (3-(cyclopropylmethylthio))phenylmetha namine 

[0200] 

[Formula 25] 

S
H2N

 

[0201] 

 3-(Mercaptophenyl)methanol (1.77 g) obtained 

according to a method described in the document (Ch emistry 

Express, 7, 865-868 (1992)) was dissolved in DMF (7 .5 mL).  

To the solution, potassium carbonate (2.0 g) and 

(bromomethyl)cyclopropane (1.29 mL) were added, and  the 

mixture was stirred at 90 °C for 4 hours.  To the reaction 

mixture, water (20 mL) was added, and the resultant  

mixture was then extracted with toluene (20 mL).  T he 

organic layer was washed with brine (20 mL), dried over 

anhydrous sodium sulfate, and then concentrated und er 

reduced pressure.  The residue was dissolved in THF  (25 

mL).  To the mixture, diphenylphosphoryl azide (3.5  mL) 

and DBU (2.7 mL) were added dropwise at room temper ature, 

and the mixture was stirred for 1 hour.  To the rea ction 

mixture, brine (20 mL) was added, and the resultant  

mixture was then extracted with ethyl acetate (20 m L × 2).  
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The organic layer was washed with brine (20 mL), dr ied 

over anhydrous sodium sulfate, and then concentrate d under 

reduced pressure.  The residue was purified by sili ca gel 

column chromatography (20% ethyl acetate/hexane).  The 

obtained compound was dissolved in THF (12.5 mL).  To the 

solution, a solution of LAH in THF (2.4 M, 7.3 mL) was 

gradually added dropwise at room temperature, and t he 

mixture was stirred for 1 hour.  To the reaction mi xture, 

water (1.0 mL) and an aqueous sodium hydroxide solu tion 

(1.0 M, 500 µL) were gradually added dropwise at 0 °C.  The 

resultant precipitate was removed by filtration and  washed 

with 10% methanol/THF (100 mL).  The combined filtr ate was 

concentrated under reduced pressure.  To the residu e, 

water (20 mL) was added, and the resultant mixture was 

then extracted with ethyl acetate (20 mL × 2).  The 

organic layer was washed with brine (20 mL), dried over 

anhydrous sodium sulfate, and then concentrated und er 

reduced pressure to obtain the title compound (1.55  g) as 

a crude product. 

[0202] 

Reference Example 11 

Synthesis of (R)-1-(3-cyclopropoxyphenyl)ethanamine  

hydrochloride  

[0203] 

[Formula 26] 

O
ClH・H2N

 

[0204] 
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 3-Cyclopropoxybenzonitrile (443 mg) obtained 

according to a method described in the document 

(Tetrahedron Lett., 40, 2633-2636 (1999)) was disso lved in 

diethyl ether (4.0 mL) and toluene (10 mL).  To the  

solution, a solution of DIBAL in hexane (1.0 M, 6.8  mL) 

was added dropwise at -78 °C, and the mixture was stirred 

at -78 °C for 2 hours.  To the reaction mixture, methanol 

(2.0 mL) was added at -78 °C, and the mixture was further 

stirred for 20 minutes.  To the reaction mixture, d ilute 

hydrochloric acid (1.0 M, 10 mL) was added at 0 °C, and the 

mixture was stirred for 30 minutes.  Water (20 mL) was 

then added thereto.  The aqueous layer was extracte d with 

ethyl acetate (20 mL × 3).  The organic layer was washed 

with brine (30 mL), dried over anhydrous sodium sul fate, 

and then concentrated under reduced pressure.  The residue 

was purified by silica gel column chromatography (2 0% 

ethyl acetate/hexane).  The obtained compound was 

dissolved in toluene (7.5 mL).  To the solution, (S )-(-)-

2-methyl-2-propanesulfinamide (267 mg) and titanium  

tetraisopropoxide (860 µL) were added, and the mixture was 

stirred at 75 °C for 6 hours.  The reaction mixture was 

cooled to room temperature, and an aqueous saturate d 

sodium bicarbonate solution (15 mL) was then added thereto.  

The resultant precipitate was removed by filtration  and 

washed with ethyl acetate (20 mL × 6).  The combined 

filtrate was washed with brine (50 mL), dried over 

anhydrous magnesium sulfate, and then concentrated under 

reduced pressure.  The residue was dissolved in THF  (3.0 

mL).  To the mixture, a solution of methylmagnesium  
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bromide in diethyl ether (3.0 M, 1.5 mL) was added 

dropwise at 0 °C, and the mixture was stirred at room 

temperature for 2 hours.  To the reaction mixture, an 

aqueous saturated ammonium chloride solution (10 mL ) was 

added at 0 °C, and the aqueous layer was extracted with 

ethyl acetate (20 mL × 2).  The organic layer was washed 

with brine (20 mL), dried over anhydrous sodium sul fate, 

and then concentrated under reduced pressure.  The residue 

was purified by silica gel column chromatography (5 0% 

ethyl acetate/hexane).  The obtained compound was 

dissolved in methanol (7.0 mL).  To the solution, a  

hydrochloric acid-dioxane solution (4.0 M, 550 µL) was 

added, and the mixture was stirred at room temperat ure for 

30 minutes.  The reaction mixture was concentrated under 

reduced pressure, and the residue was then co-evapo rated 

with toluene (5.0 mL × 3) to obtain the title compound 

(374 mg). 

[0205] 

Reference Example 12 

Synthesis of 3-(3-(cyclopropylmethoxy)phenyl)pentan -3-

amine 

[0206] 

[Formula 27] 

OH2N

 

[0207] 

 To a solution of magnesium (280 mg) in THF (2.5 mL ), 

iodine (10 mg) was added at room temperature.  Then , a 
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small amount of a solution of 1-bromo-3-

(cyclopropylmethoxy)benzene (2.27 g) obtained accor ding to 

a method described in the document (Izvestiya akade mi Nauk 

SSSR, Seriya Khimicheskaya, 12, 2752-2755 (1989)) i n THF 

(3.5 mL) was added thereto, and the mixture was sti rred at 

room temperature for 10 minutes until the iodine co lor 

disappeared.  The remaining amount of the solution of 1-

bromo-3-(cyclopropylmethoxy)benzene in THF was adde d 

thereto, and the mixture was stirred at room temper ature 

for 1 hour until the magnesium disappeared.  To the  

reaction mixture, a solution of 3-pentanone (1.02 g ) in 

THF (3.0 mL) was added, and the mixture was stirred  at 

room temperature for 2 hours.  To the reaction mixt ure, an 

aqueous saturated ammonium chloride solution (10 ml ) was 

added at 0 °C, and the aqueous layer was extracted with 

ethyl acetate (20 mL × 2).  The organic layer was washed 

with brine (20 mL), dried over anhydrous sodium sul fate, 

and then concentrated under reduced pressure.  The residue 

was purified by silica gel column chromatography (3 0% 

ethyl acetate/hexane).  The obtained compound was 

dissolved in chloroform (20 mL).  To the solution, sodium 

azide (1.7 g) was added.  To the reaction mixture, 

trifluoroacetic acid (3.2 mL) was added dropwise at  0 °C, 

and the mixture was then stirred at room temperatur e for 1 

hour.  To the reaction mixture, water (20 mL) was a dded, 

and the resultant mixture was then extracted with 

chloroform (20 mL).  The organic layer was washed w ith an 

aqueous saturated sodium bicarbonate solution (20 m L), 

dried over anhydrous sodium sulfate, and then conce ntrated 
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under reduced pressure.  The residue was purified b y 

silica gel column chromatography (10% ethyl 

acetate/hexane).  The obtained compound was dissolv ed in 

methanol (10 mL).  To the solution, 10% palladium-c arbon 

(260 mg) was added, and the reaction mixture was st irred 

at room temperature for 2 hours under a hydrogen 

atmosphere.  The precipitate was removed by filtrat ion 

through a pad of Celite and washed with methanol (1 00 mL).  

Then, the combined filtrate was concentrated under reduced 

pressure to obtain the title compound (1.70 g) as a  crude 

product. 

[0208] 

Reference Example 13 

Synthesis of (R)-1-(3-(1-aminoethyl)phenoxy)-2-

methylpropan-2-ol hydrochloride 

[0209] 

[Formula 28] 

O
OH

ClH・H2N

 

[0210] 

 Methyl (3-formylphenoxy)acetate (1.05 g) was 

dissolved in toluene (12 mL).  To the solution, 1, 3-

propanediol (477 µL) and p-toluenesulfonic acid 

monohydrate (10 mg) were added, and the mixture was  heated 

to reflux at 125 °C for 18 hours using a Dean-Stark 

apparatus.  The reaction mixture was cooled to room  

temperature, then washed with a 5% aqueous sodium 

carbonate solution (10 mL), dried over potassium ca rbonate, 
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and then concentrated under reduced pressure.  The residue 

was dissolved in THF (4.0 mL).  To the mixture, a s olution 

of methylmagnesium bromide in diethyl ether (3.0 M,  4.2 

mL) was added dropwise at 0 °C, and the mixture was stirred 

at room temperature for 2 hours.  To the reaction m ixture, 

an aqueous saturated ammonium chloride solution (10  mL) 

was added at 0 °C, and the aqueous layer was extracted with 

ethyl acetate (20 mL × 2).  The organic layer was washed 

with brine (20 mL), dried over anhydrous sodium sul fate, 

and then concentrated under reduced pressure.  The residue 

was purified by silica gel column chromatography (3 3% 

ethyl acetate/hexane).  The obtained compound was 

dissolved in THF (15 mL).  To the solution, concent rated 

hydrochloric acid (15 mL) was added, and the mixtur e was 

stirred at room temperature for 15 minutes.  After 

extracted with ethyl acetate (50 mL × 3), the combined 

organic layer was washed with an aqueous saturated sodium 

bicarbonate solution (50 mL) and brine (50 mL), dri ed over 

anhydrous sodium sulfate, and then concentrated und er 

reduced pressure.  The residue was dissolved in tol uene 

(7.0 mL).  To the mixture, (S)-(-)-2-methyl-2-

propanesulfinamide (412 mg) and titanium tetraisopr opoxide 

(1.3 mL) were added, and the mixture was stirred at  75 °C 

for 6 hours.  The reaction mixture was cooled to ro om 

temperature, and an aqueous saturated sodium bicarb onate 

solution (15 mL) was then added thereto.  The resul tant 

precipitate was removed by filtration and washed wi th 

ethyl acetate (20 mL × 6).  The combined filtrate was 

washed with brine (50 mL), dried over anhydrous mag nesium 
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sulfate, and then concentrated under reduced pressu re.  

The residue was dissolved in dichloromethane (6.0 m L).  To 

the mixture, 2,6-lutidine (900 µL) and trimethylsilyl 

trifluoromethanesulfonate (hereinafter, referred to  as 

TMSOTf; 840 µL) were added, and the mixture was stirred at 

room temperature for 1 hour.  The reaction mixture was 

concentrated under reduced pressure, and the residu e was 

then purified by silica gel column chromatography ( 25% 

ethyl acetate/hexane).  The obtained compound was 

dissolved in THF (4.0 mL).  To the solution, a solu tion of 

methylmagnesium bromide in diethyl ether (3.0 M, 1. 4 mL) 

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

0°C for 3 hours.  To the reaction mixture, an aqueous  

saturated ammonium chloride solution (10 mL) was ad ded at 

0°C, and the aqueous layer was extracted with ethyl 

acetate (20 mL × 2).  The organic layer was washed with 

brine (20 mL), dried over anhydrous sodium sulfate,  and 

then concentrated under reduced pressure.  The resi due was 

purified by silica gel column chromatography (50% e thyl 

acetate/hexane).  The obtained compound was dissolv ed in 

methanol (5.0 mL).  To the solution, a hydrochloric  acid-

dioxane solution (4.0 M, 1.1 mL) was added, and the  

mixture was stirred at room temperature for 30 minu tes.  

The reaction mixture was concentrated under reduced  

pressure, and the residue was then co-evaporated wi th 

toluene (5.0 mL × 3) to obtain the title compound (348 mg). 

[0211] 

Reference Example 14 
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Synthesis of (S)-2-(3-(cyclopentyloxy)-4-fluorophen yl)-2-

(trimethylsilyloxy)butan-1-amine 

[0212] 

[Formula 29] 

H2N O

F

OTMS

 

[0213] 

 4-Fluoro-3-hydroxybenzoic acid (9.88 g) was dissol ved 

in ethanol (165 mL).  To the solution, sulfuric aci d (2.10 

mL) was added, and the mixture was heated to reflux  at 

90°C for 2 hours.  The reaction mixture was concentrat ed 

under reduced pressure.  The residue was neutralize d by 

the addition of water (100 mL) and sodium bicarbona te (7.0 

g), and was then extracted with ethyl acetate (100 mL).  

The organic layer was washed with brine (100 mL), d ried 

over anhydrous magnesium sulfate, and then concentr ated 

under reduced pressure.  The obtained ethyl ester c ompound 

(11.2 g) was dissolved in DMF (73 mL).  To the solu tion, 

potassium carbonate (16.8 g) and bromocyclopentane (22.8 

mL) were added, and the mixture was stirred at 125 °C for 3 

hours.  The reaction mixture was cooled to room 

temperature, water (150 mL) was then added thereto,  and 

the resultant mixture was then extracted with tolue ne (150 

mL).  The organic layer was washed with water (150 mL) and 

brine (100 mL), dried over anhydrous sodium sulfate , and 

then concentrated under reduced pressure.  The obta ined 

ethyl 3-cyclopentyloxy-4-fluorobenzoate (16.0 g) wa s 

dissolved in ethanol (20 mL) and water (20 mL).  To  the 
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mixture, an aqueous sodium hydroxide solution (4.0 M, 45.6 

mL) was added, and the mixture was stirred at 55 °C for 3 

hours.  The reaction mixture was concentrated under  

reduced pressure.  The residue was then acidified b y the 

addition of hydrochloric acid (6.0 M, 41 mL), and w as then 

extracted with ethyl acetate (200 mL).  The organic  layer 

was dried over anhydrous sodium sulfate and then 

concentrated under reduced pressure.  The obtained 3-

cyclopentyloxy-4-fluorobenzoic acid (13.6 g) was di ssolved 

in DMF (150 mL).  To the solution, 1-ethyl-3-(3-

dimethylaminopropyl)carbodiimide hydrochloride 

(hereinafter, referred to as EDC ⋅HCl; 17.4 g) and 1-

hydroxybenzotriazole (hereinafter, referred to as H OBt; 

9.79 g) were added, and the mixture was stirred at room 

temperature for 5 minutes.  To the reaction mixture , N,O-

dimethylhydroxylamine hydrochloride (7.07 g) and 

triethylamine (11.0 mL) were added, and the mixture  was 

stirred at room temperature for 13 hours.  To the r eaction 

mixture, water (200 mL) was added, and the resultan t 

mixture was then extracted with toluene (200 mL).  The 

organic layer was washed with water (200 mL) and br ine 

(200 mL), dried over anhydrous magnesium sulfate, a nd then 

concentrated under reduced pressure.  The residue w as 

purified by silica gel column chromatography (33% e thyl 

acetate/hexane).  The obtained compound (16.1 g) wa s 

dissolved in THF (150 mL).  To the solution, a solu tion of 

ethylmagnesium bromide in THF (1.0 M, 150 mL) was a dded 

dropwise at 0 °C, and the mixture was stirred at 0 °C for 2.5 

hours.  An aqueous saturated ammonium chloride solu tion 
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(100 mL) was added thereto at 0 °C, and the resultant 

mixture was then extracted with ethyl acetate (100 mL).  

The organic layer was washed with brine (100 mL), d ried 

over anhydrous sodium sulfate, and then concentrate d under 

reduced pressure.  The residue was purified by sili ca gel 

column chromatography (5% ethyl acetate/hexane).  T he 

obtained compound (12.9 g) was co-evaporated with t oluene 

(30 mL × 2). 

 (Methyl)triphenylphosphonium bromide (25.4 g) was 

suspended in THF (200 mL).  To the suspension, a so lution 

of bis(trimethylsilyl)amide sodium salt (hereinafte r, 

referred to as NaHMDS) in THF (1.0 M, 71.0 mL) was added 

at 0 °C, and the mixture was stirred at 0 °C for 30 minutes.  

The reaction mixture was cooled to -78 °C.  A THF (30 mL) 

solution of the above compound which was co-evapora ted 

with toluene was added thereto, and the mixture was  

stirred at room temperature for 3 hours.  To the re action 

mixture, acetic acid (3.0 mL) was added, and the mi xture 

was concentrated under reduced pressure.  The resid ue was 

suspended in 10% ethyl acetate/hexane (50 mL).  The  

precipitate was removed by filtration and then wash ed with 

10% ethyl acetate/hexane (50 mL × 3).  The combined 

filtrate was concentrated under reduced pressure.  The 

residue was purified by silica gel column chromatog raphy 

(5% ethyl acetate/hexane).  The obtained compound ( 12.8 g) 

was dissolved in tert-butanol (230 mL) and water (2 30 mL).  

To the solution, AD-mix α (76.0 g) was added at 0 °C, and 

the mixture was vigorously stirred at 0 °C for 5 hours.  To 

the reaction mixture, an aqueous saturated sodium 
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bisulfite solution (150 mL) was added at 0 °C to dissolve 

the precipitate, and the resultant mixture was then  

extracted with ethyl acetate (150 mL).  The organic  layer 

was washed with brine (100 mL), dried over anhydrou s 

sodium sulfate, and then concentrated under reduced  

pressure.  The residue was purified by silica gel c olumn 

chromatography (40% ethyl acetate/hexane).  An aliq uot 

(1.25 g) of the obtained compound (14.7 g) was diss olved 

in dichloromethane (8.0 mL).  To the solution, 

triethylamine (975 µL) and methanesulfonyl chloride (400 

µL) were added at 0 °C, and the mixture was stirred at room 

temperature for 30 minutes.  To the reaction mixtur e, an 

aqueous saturated sodium bicarbonate solution (10 m L) was 

added, and the aqueous layer was extracted with chl oroform 

(20 mL × 2).  The organic layer was washed with brine (10 

mL), dried over anhydrous sodium sulfate, and then 

concentrated under reduced pressure.  The residue w as 

dissolved in DMF (7.0 mL).  To the solution, sodium  azide 

(1.33 g) was added, and the mixture was stirred at 75°C 

for 15 hours.  The reaction mixture was cooled to r oom 

temperature, water (10 mL) was then added thereto, and the 

resultant mixture was then extracted with ethyl ace tate 

(20 mL).  The organic layer was washed with brine ( 10 mL), 

dried over anhydrous sodium sulfate, and then conce ntrated 

under reduced pressure.  The residue was purified b y 

silica gel column chromatography (20% ethyl 

acetate/hexane).  The obtained compound was dissolv ed in a 

dichloromethane (8.0 mL).  To the solution, 2,6-lut idine 

(700 µL) and TMSOTf (740 µL) were added, and the mixture 
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was stirred at room temperature for 1 hour.  The re action 

mixture was concentrated under reduced pressure, an d the 

residue was then purified by silica gel column 

chromatography (15% ethyl acetate/hexane).  The obt ained 

compound was dissolved in methanol (8.0 mL).  To th e 

solution, 10% palladium-carbon (180 mg) was further  added, 

and the reaction mixture was stirred at room temper ature 

for 1 hour under a hydrogen atmosphere.  The precip itate 

was removed by filtration through a pad of Celite a nd 

washed with methanol (100 mL).  Then, the combined 

filtrate was concentrated under reduced pressure to  obtain 

the title compound (983 mg) as a crude product. 

[0214] 

Reference Example 15 

(3-(cyclopropylmethoxy)-4-fluorophenyl)(4-

fluorophenyl)methanamine 

[0215] 

[Formula 30] 

H2N
O

F

F  

[0216] 

 4-Fluoro-3-hydroxybenzoic acid (2.0 g) was dissolv ed 

in DMF (15 mL).  To the solution, 

(chloromethyl)cyclopropane (2.4 mL), potassium carb onate 

(3.9 g), and potassium iodide (212 mg) were added, and the 

mixture was stirred at 90 °C for 6 hours.  The reaction 
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mixture was cooled to room temperature, water (30 m L) was 

then added thereto, and the resultant mixture was t hen 

extracted with toluene (30 mL).  The organic layer was 

washed with brine (30 mL), dried over anhydrous sod ium 

sulfate, and then concentrated under reduced pressu re.  

The residue was dissolved in toluene (10 mL).  To t he 

mixture, a solution of DIBAL in hexane (1.0 M, 20 m L) was 

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

stirred at 0 °C for 2 hours.  To the reaction mixture, water 

(1.0 mL) and an aqueous sodium hydroxide solution ( 1.0 M, 

1.0 mL) were gradually added.  The resultant precip itate 

was removed by filtration and washed with ethyl ace tate 

(10 mL × 5).  Then, the combined filtrate was concentrated 

under reduced pressure.  To the residue, water (20 mL) was 

added, and the resultant mixture was then extracted  with 

ethyl acetate (30 mL).  The organic layer was washe d with 

brine (15 mL), dried over anhydrous sodium sulfate,  and 

then concentrated under reduced pressure.  The resi due was 

purified by silica gel column chromatography (40% e thyl 

acetate/hexane).  The obtained compound was dissolv ed in 

dichloromethane (20 mL).  To the solution, manganes e 

dioxide (8.6 g) was added at room temperature, and the 

mixture was heated to reflux at 45 °C for 6 hours.  The 

reaction mixture was cooled to room temperature, an d the 

precipitate was removed by filtraion and washed wit h 

chloroform (20 mL × 4).  Then, the combined filtrate was 

concentrated under reduced pressure.  The residue w as 

dissolved in THF (2.0 mL).  To the mixture, a solut ion of 

4-fluorophenylmagnesium bromide in THF (1.0 M, 12 m L) was 
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added dropwise at 0 °C, and the mixture was stirred at room 

temperature for 2 hours.  To the reaction mixture, an 

aqueous saturated ammonium chloride solution (10 mL ) was 

added at 0 °C, and the resultant mixture was then extracted 

with ethyl acetate (15 mL × 2).  The organic layer was 

washed with brine (20 mL), dried over anhydrous sod ium 

sulfate, and then concentrated under reduced pressu re.  

The residue was purified by silica gel column 

chromatography (30% ethyl acetate/hexane).  The obt ained 

compound was dissolved in chloroform (10 mL).  To t he 

solution, sodium azide (1.9 g) was added.  To the r eaction 

mixture, trifluoroacetic acid (3.6 mL) was added dr opwise 

at 0 °C, and the mixture was then stirred at room 

temperature for 1 hour.  To the reaction mixture, w ater 

(10 mL) was added, and the resultant mixture was th en 

extracted with chloroform (10 mL).  The organic lay er was 

washed with an aqueous saturated sodium bicarbonate  

solution (10 mL), dried over anhydrous sodium sulfa te, and 

then concentrated under reduced pressure.  The resi due was 

purified by silica gel column chromatography (20% e thyl 

acetate/hexane).  The obtained compound was dissolv ed in 

methanol (30 mL).  To the solution, 10% palladium-c arbon 

(420 mg) was added, and the reaction mixture was st irred 

at room temperature for 2 hours under a hydrogen 

atmosphere.  The precipitate was removed by filtrat ion 

through a pad of Celite and washed with methanol (8 0 mL).  

Then, the combined filtrate was concentrated under reduced 

pressure to obtain the title compound (2.08 g) as a  crude 

product. 
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[0217] 

Reference Example 16  

2-(3-(cyclopropylmethoxy)-4-fluorophenyl)propan-2-a mine 

[0218] 

[Formula 31] 

O

F

H2N

 

[0219] 

 4-Fluoro-3-hydroxybenzoic acid (660 mg) was dissol ved 

in DMF (5.0 mL).  To the solution, 

(chloromethyl)cyclopropane (800 µL), potassium carbonate 

(1.3 g), and potassium iodide (71 mg) were added, a nd the 

mixture was stirred at 90 °C for 6 hours.  The reaction 

mixture was cooled to room temperature, water (10 m L) was 

then added thereto, and the resultant mixture was t hen 

extracted with toluene (10 mL).  The organic layer was 

washed with brine (10 mL), dried over anhydrous sod ium 

sulfate, and then concentrated under reduced pressu re.  

The residue was dissolved in THF (1.0 mL).  To the mixture, 

a solution of methylmagnesium bromide in THF (1.0 M , 12 

mL) was added dropwise at 0 °C, and the mixture was heated 

to reflux at 85 °C for 2 hours.  To the reaction mixture, an 

aqueous saturated ammonium chloride solution (10 mL ) was 

added at 0 °C, and the resultant mixture was then extracted 

with ethyl acetate (10 mL × 2).  The organic layer was 

washed with brine (10 mL), dried over anhydrous sod ium 

sulfate, and then concentrated under reduced pressu re.  

The residue was purified by silica gel column 
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chromatography (20% ethyl acetate/hexane).  The obt ained 

compound was dissolved in chloroform (6.0 mL).  To the 

solution, sodium azide (830 mg) was added.  To the mixture, 

trifluoroacetic acid (1.3 mL) was added dropwise at  0 °C, 

and the mixture was then stirred at room temperatur e for 1 

hour.  To the reaction mixture, water (5.0 mL) was added, 

and the resultant mixture was then extracted with 

chloroform (10 mL).  The organic layer was washed w ith an 

aqueous saturated sodium bicarbonate solution (10 m L), 

dried over anhydrous sodium sulfate, and then conce ntrated 

under reduced pressure.  The residue was purified b y 

silica gel column chromatography (20% ethyl 

acetate/hexane).  The obtained compound was dissolv ed in 

methanol (10 mL).  To the solution, 10% palladium-c arbon 

(250 mg) was added, and the reaction mixture was st irred 

at room temperature for 2 hours under a hydrogen 

atmosphere.  The precipitate was removed by filtrat ion 

through a pad of Celite and washed with methanol (8 0 mL).  

Then, the combined filtrate was concentrated under reduced 

pressure to obtain the title compound (610 mg) as a  crude 

product. 

[0220] 

Reference Example 17  

1-(3-(cyclopropylmethoxy)-4-fluorophenyl)ethanamine  

[0221] 

[Formula 32] 

O
H2N

F  
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[0222] 

 4-Fluoro-3-hydroxybenzoic acid (558 mg) was dissol ved 

in DMF (5.0 mL).  To the solution, 

(chloromethyl)cyclopropane (666 µL), potassium carbonate 

(990 mg), and potassium iodide (60 mg) were added, and the 

mixture was stirred at 90 °C for 6 hours.  The reaction 

mixture was cooled to room temperature, water (10 m L) was 

then added thereto, and the resultant mixture was t hen 

extracted with toluene (10 mL).  The organic layer was 

washed with brine (10 mL), dried over anhydrous sod ium 

sulfate, and then concentrated under reduced pressu re.  

The residue was dissolved in toluene (4.0 mL).  To the 

mixture, a solution of DIBAL in hexane (1.0 M, 7.6 mL) was 

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

stirred at 0 °C for 2 hours.  To the reaction mixture, water 

(1.0 mL) and an aqueous sodium hydroxide solution ( 1.0 M, 

1.0 mL) were gradually added.  The precipitate was removed 

by filtration and washed with ethyl acetate (10 mL × 5).  

Then, the combined filtrate was concentrated under reduced 

pressure.  To the residue, water (10 mL) was added,  and 

the resultant mixture was then extracted with ethyl  

acetate (15 mL).  The organic layer was washed with  brine 

(10 mL), dried over anhydrous sodium sulfate, and t hen 

concentrated under reduced pressure.  The residue w as 

purified by silica gel column chromatography (40% e thyl 

acetate/hexane).  The residue was dissolved in 

dichloromethane (10 mL).  To the solution, manganes e 

dioxide (5.0 g) was added at room temperature, and the 

mixture was heated to reflux at 45 °C for 6 hours.  The 
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reaction mixture was cooled to room temperature, an d the 

precipitate was removed by filtration and washed wi th 

chloroform (15 mL × 4).  Then, the combined filtrate was 

concentrated under reduced pressure.  The residue w as 

dissolved in THF (3.0 mL).  To the mixture, a solut ion of 

methylmagnesium bromide in THF (1.0 M, 1.4 mL) was added 

dropwise at 0 °C, and the mixture was stirred at room 

temperature for 2 hours.  To the reaction mixture, an 

aqueous saturated ammonium chloride solution (3.0 m L) was 

added at 0 °C, and the resultant mixture was then extracted 

with ethyl acetate (10 mL × 2).  The organic layer was 

washed with brine (10 mL), dried over anhydrous sod ium 

sulfate, and then concentrated under reduced pressu re.  

The obtained compound was dissolved in THF (5.0 mL) .  To 

the mixture, diphenylphosphoryl azide (650 µL) and DBU 

(494 µL) were added dropwise at room temperature, and the  

mixture was stirred for 1 hour.  To the reaction mi xture, 

brine (10 mL) was added, and the resultant mixture was 

then extracted with ethyl acetate (15 mL × 2).  The 

organic layer was washed with brine (10 mL), dried over 

anhydrous sodium sulfate, and then concentrated und er 

reduced pressure.  The residue was purified by sili ca gel 

column chromatography (20% ethyl acetate/hexane).  The 

obtained compound was dissolved in methanol (5.5 mL ).  To 

the solution, 10% palladium-carbon (100 mg) was add ed, and 

the reaction mixture was stirred at room temperatur e for 2 

hours under a hydrogen atmosphere.  The precipitate  was 

removed by filtration through a pad of Celite and w ashed 

with methanol (50 mL).  Then, the combined filtrate  was 
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concentrated under reduced pressure to obtain the t itle 

compound (412 mg) as a crude product. 

[0223] 

Reference Examples 18 to 87 

 Amines shown in tables below were synthesized 

according to any method of Reference Examples 1 to 9, 11, 

12, and 15 to 17. 
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[0224] 

[Table 1] 

Reference  
Example 

Starting 
material 

Amine  Production 
method 

18 H
OCF2CHF2

O

 
H2N

OCF2CHF2

 

8 

19 H
OH

O

 
H2N

O

 

8 

20 
Br O

 H2N
O

O

 

12 

21 H
OH

O

 
H2N

O

 

8 

22 HO
OH

O

F  

O

F

H2N

 

16 

23 
NC OH

 

O
H2N

 
1 

24 HO
OH

O

F  

O
ClH・H2N

F  

6 

[0225] 
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[Table 2] 

Reference 
Example 

Starting 
material 

Amine  Production 
method 

25 H
OH

O

 

O
ClH・H2N

 

3 

26 HO
OH

O

F  

O
ClH・H2N

F  

6 

27 HO
OH

O

F  

O
H2N

F  

15 

28 O
OH

O

 

O
H2N

 

8 

29 H
OH

O

 

O
ClH・H2N

 

3 

30 H
OH

O

 
H2N

O

 

8 

31 H
OH

O

 

O
H2N

 

8 

32 H
OH

O

 

O
H2N

 

8 
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[0226] 

[Table 3] 

Reference 
Example 

Starting 
material 

Amine  Production 
method 

33 H
OH

O

 

O
H2N

 

9 

34 
NC O

 

OH2N

 
1 

35 HO
OH

O

F  

O
H2N

F  

17 

36 HO
OH

O

F  

O
ClH・H2N

F  

7 

37 HO
OH

O

F  ClH・H2N
O

F

F  

6 

38 HO
OH

O

F  
ClH・H2N

O

F

S

 

6 

39 
Br O

 

O
H2N

 

12 
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40 HO
OH

O

F  

O
ClH・H2N

F  

6 

[0227] 

[Table 4] 

Reference 
Example 

Starting 
material 

Amine  Production 
method 

41 H
OH

O

 

O
ClH・H2N

 

3 

42 H
OH

O

 

O
ClH・H2N

 

3 

43 
NC O

 

O
ClH・H2N

 

11 

44 HO
OH

O

F  

O
H2N

F  

5 

45 
NC OH

 

O
H2N

 
2 

46 
NC OH

 

O
H2N

O  
2 

47 H
OH

O

 

O
H2N

O  

4 
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48 HO
OH

O

F  

O
ClH・H2N

O
F  

6 
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[0228] 

[Table 5] 

Reference 
Example 

Starting 
material 

Amine  Production 
method 

49 H
OH

O

 ClH・H2N
O

F

 

3 

50 H
OH

O

 

O
ClH・H2N

O  

4 

51 
NC OH

 

O
H2N

F

F

 

2 

52 H
OCF2CHF2

O

 

OCF2CHF2ClH・H2N

 

3 

53 H
OH

O

 

O
ClH・H2N

 

4 

54 H
OH

O

 

O
ClH・H2N

CF3

 

3 

55 HO
OH

O

F  

O
ClH・H2N

CF3

F  

6 

56 H
OH

O

 

OCF2CF3ClH・H2N

 

3 
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[0229] 

[Table 6] 

Reference 
Example 

Starting 
material 

Amine  Productio n 
method 

57 H
OH

O

 

O
ClH・H2N

F

F

 

3 

58 H
OH

O

 

O
ClH・H2N

 

3 

59 H
OH

O

 

O
ClH・H2N

 

3 

60 H
OH

O

 

O
ClH・H2N

 

3 

61 H
OH

O

 

O
ClH・H2N

 

4 

62 H
OH

O

 

OCH2CHF2ClH・H2N

 

3 

63 H
OH

O

 

O
ClH・H2N

 

4 

64 H
OH

O

 

O
ClH・H2N

 

4 
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65 H
OH

O

 

O
ClH・H2N

F

 

4 

[0230] 

[Table 7] 

Reference 
Example 

Starting 
material 

Amine  Production 
method 

66 H
OH

O

 

O
ClH・H2N

 

4 

67 H
OH

O

 

O
ClH・H2N

 

4 

68 H
OH

O

 

O
ClH・H2N

 

4 

69 HO
OH

O

F  

OCH2CHF2ClH・H2N

F  

6 

70 H
OH

O

 

O
ClH・H2N

 

3 

71 H
OH

O

 

O
ClH・H2N

 

4 

72 H
OH

O

 

O
ClH・H2N

 

4 
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73 H
OH

O

 

O
ClH・H2N

CF2CF3

 

3 
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[0231] 

[Table 8] 

Reference 
Example 

Starting 
material 

Amine  Production 
method 

74 H
OH

O

 

O
ClH・H2N

 

4 

75 H

O

 

ClH・H2N

 

3 

76 H

O F

 

ClH・H2N

F

 

3 

77 H

O O

 

ClH・H2N

O

 

3 

78 H

O Cl

 

ClH・H2N

Cl

 

3 

79 H

O
F

 

ClH・H2N
F

 

3 

80 H

O
Cl

 

ClH・H2N
Cl

 

3 

81 H

O
Br

 

ClH・H2N
Br

 

3 
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82 
H

O

 

ClH・H2N

 

3 

[0232] 

[Table 9] 

Reference 
Example 

Starting 
material 

Amine 
Production 
method 

83 H

O Br

 

ClH・H2N

Br

 

3 

84 H

O

 

ClH・H2N

 

3 

85 H

O CF3

 

ClH・H2N

CF3

 

3 

86 H

O
F

 
H2N

F

 

8 

87 H

O

Cl  

H2N

Cl  

8 

 

[0233] 

Reference Example 88 

Synthesis of N-(3-(cyclopropylmethoxy)benzyl)-3-

(methoxymethoxy)propane-1-sulfonamide 

[0234] 

[Formula 33] 
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MOMO S
O

O
H
N

O
 

[0235] 

 The (3-(cyclopropylmethoxy)phenyl)methanamine (10. 0 

g) obtained in Reference Example 1 was dissolved in  

dichloromethane (50 mL).  To the solution, triethyl amine 

(11.9 g) and 3-chloropropanesulfonyl chloride (10.6  g) 

were added at 0 °C, and the mixture was stirred at room 

temperature for 12 hours.  To the reaction mixture,  water 

(100 mL) was added, and the resultant mixture was t hen 

extracted with chloroform (50 mL).  The organic lay er 

washed with dilute hydrochloric acid (1.0 M, 100 mL ) and 

brine (100 ml), dried over anhydrous sodium sulfate , and 

then concentrated under reduced pressure.  The resi due was 

dissolved in DMF (100 mL).  To the mixture, sodium acetate 

(10.2 g) and sodium iodide (18.6 g) were added, and  the 

mixture was stirred at 80 °C for 8 hours.  The reaction 

mixture was cooled to room temperature, water (100 mL) was 

then added thereto, and the resultant mixture was t hen 

extracted with ethyl acetate (80 mL × 2).  The organic 

layer was washed with brine (100 mL), dried over an hydrous 

sodium sulfate, and then concentrated under reduced  

pressure.  The residue was purified by silica gel c olumn 

chromatography (50% ethyl acetate/hexane).  The obt ained 

compound was dissolved in a 5 to 10% hydrochloric 

acid/methanol solution (100 mL), and the solution w as 

heated to reflux at 80 °C for 1 hour.  The reaction mixture 

was cooled to room temperature and then concentrate d under 
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reduced pressure.  The residue was purified by sili ca gel 

column chromatography (66% ethyl acetate/hexane).  The 

obtained compound was dissolved in dichloromethane (80 mL).  

To the solution, N,N-diisopropylethylamine (14.1 mL ) and 

chloromethyl methyl ether (4.1 mL) were added, and the 

mixture was stirred at room temperature for 1 hour.   To 

the reaction mixture, an aqueous saturated ammonium  

chloride solution (50 mL) was added, and the result ant 

mixture was then extracted with chloroform (50 mL).   The 

organic layer was washed with brine (30 mL), dried over 

anhydrous sodium sulfate, and then concentrated und er 

reduced pressure.  The residue was purified by sili ca gel 

column chromatography (25% ethyl acetate/hexane) to  obtain 

the title compound (11.5 g). 

[0236] 

Reference Example 89 

Synthesis of (S)-N-(2-(3-(cyclopentyloxy)-4-fluorop henyl)-

2-(trimethylsilyloxy)butyl)-3-(methoxymethoxy)propa ne-1-

sulfonamide 

[0237] 

[Formula 34] 

MOMO S
O

O
H
N

OTMS
O

F  

[0238] 

 The (S)-2-(3-(cyclopentyloxy)-4-fluorophenyl)-2-

(trimethylsilyloxy)butan-1-amine (983 mg) obtained in 

Reference Example 14 was dissolved in dichlorometha ne (5.0 

mL).  To the solution, triethylamine (560 µL) and 3-
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chloropropanesulfonyl chloride (380 µL) were added at 0 °C, 

and the mixture was stirred at room temperature for  1.5 

hours.  To the reaction mixture, water (10 mL) was added, 

and the resultant mixture was then extracted with 

chloroform (20 mL).  The organic layer was washed w ith 

dilute hydrochloric acid (1.0 M, 10 mL) and brine ( 10 mL), 

dried over anhydrous sodium sulfate, and then conce ntrated 

under reduced pressure.  The residue was dissolved in DMF 

(7.0 mL).  To the mixture, sodium acetate (385 mg) and 

sodium iodide (703 mg) were added, and the mixture was 

stirred at 80 °C for 8 hours.  The reaction mixture was 

cooled to room temperature, water (10 mL) was then added 

to the reaction mixture, and the resultant mixture was 

then extracted with ethyl acetate (20 mL × 2).  The 

organic layer was washed with brine (100 mL), dried  over 

anhydrous sodium sulfate, and then concentrated und er 

reduced pressure.  The residue was purified by sili ca gel 

column chromatography (20% ethyl acetate/hexane).  The 

obtained compound was dissolved in a solution of 

methylamine in methanol (40%, 4.0 mL), and the solu tion 

was stirred at room temperature for 1 hour.  The re action 

mixture was concentrated under reduced pressure and  then 

purified by silica gel column chromatography (40% e thyl 

acetate/hexane).  The obtained compound was dissolv ed in 

dichloromethane (5.0 mL).  To the solution, N,N-

diisopropylethylamine (430 µL) and chloromethyl methyl 

ether (110 µL) were added, and the mixture was stirred at 

room temperature for 1 hour.  To the reaction mixtu re, an 

aqueous saturated ammonium chloride solution (10 ml ) was 
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added, and the resultant mixture was then extracted  with 

chloroform (20 mL).  The organic layer was washed w ith 

brine (10 mL), dried over anhydrous sodium sulfate,  and 

then concentrated under reduced pressure.  The resi due was 

purified by silica gel column chromatography (20% e thyl 

acetate/hexane) to obtain the title compound (238 m g). 

[0239] 

Reference Example 90 

Synthesis of (R)-3-(methoxymethoxy)-N-(1-(3-(2-meth yl-2-

(trimethylsilyloxy)propoxy)phenyl)ethyl)propane-1-

sulfonamide 

[0240] 

[Formula 35] 

MOMO S
O

O
H
N

O OTMS
 

[0241] 

 The (R)-1-(3-(1-aminoethoxy)phenoxy)-2-methylpropa n-

2-ol (348 mg) obtained in Reference Example 13 was 

dissolved in dichloromethane (5.0 mL).  To the solu tion, 

triethylamine (665 µL) and 3-chloropropanesulfonyl 

chloride (231 µL) were added at 0 °C, and the mixture was 

stirred at room temperature for 2 hours.  To the re action 

mixture, water (10 mL) was added, and the resultant  

mixture was then extracted with chloroform (20 mL).   The 

organic layer was washed with dilute hydrochloric a cid 

(1.0 M, 10 mL) and brine (10 mL), dried over anhydr ous 

sodium sulfate, and then concentrated under reduced  

pressure.  The residue was dissolved in a dichlorom ethane 
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solution (3.0 mL).  To the mixture, 2,6-lutidine (2 80 µL) 

and TMSOTf (275 µL) were added, and the mixture was 

stirred at room temperature for 1 hour.  The reacti on 

mixture was concentrated under reduced pressure, an d the 

residue was then purified by silica gel column 

chromatography (20% ethyl acetate/hexane).  The obt ained 

compound was dissolved in DMF (5.0 mL).  To the sol ution, 

sodium acetate (195 mg) and sodium iodide (354 mg) were 

added, and the mixture was stirred at 80 °C for 8 hours.  

The reaction mixture was cooled to room temperature , water 

(10 mL) was then added thereto, and the resultant m ixture 

was then extracted with ethyl acetate (20 mL × 2).  The 

organic layer was washed with brine (10 mL), dried over 

anhydrous sodium sulfate, and then concentrated und er 

reduced pressure.  The residue was purified by sili ca gel 

column chromatography (25% ethyl acetate/hexane).  The 

obtained compound was dissolved in a solution of 

methylamine in methanol (40%, 10 mL), and the solut ion was 

stirred at room temperature for 1 hour.  The reacti on 

mixture was concentrated under reduced pressure and  then 

purified by silica gel column chromatography (40% e thyl 

acetate/hexane).  The obtained compound was dissolv ed in 

dichloromethane (2.5 mL).  To the solution, N,N-

diisopropylethylamine (270 µL) and chloromethyl methyl 

ether (82 µL) were added, and the mixture was stirred at 

room temperature for 1.5 hours.  To the reaction mi xture, 

an aqueous saturated ammonium chloride solution (5. 0 mL) 

was added, and the resultant mixture was then extra cted 

with chloroform (10 mL).  The organic layer was was hed 
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with brine (5.0 mL), dried over anhydrous sodium su lfate, 

and then concentrated under reduced pressure.  The residue 

was purified by silica gel column chromatography (2 0% 

ethyl acetate/hexane) to obtain the title compound (146 

mg). 

[0242] 

 Compounds shown in tables below were synthesized 

according to the method of Reference Example 88 usi ng any 

amine obtained in Reference Examples 2 to 12, 15 to  48, 

and 50 to 87 or usually known amine. 
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[0243] 

[Table 10] 

Reference 
Example 

Reference 
Example No. 
of amine (or 
structural 
formula of 
known amine) 

Product 

91 2 MOMO S
O

O
H
N

O
 

92 3 MOMO S
O

O
H
N

O
 

93 4 MOMO S
O

O
H
N

O
O

 

94 5 MOMO S
O

O
H
N

O

F

 

95 6 MOMO S
O

O
H
N

O

F

 

96 7 MOMO S
O

O
H
N

O

F
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[0244] 

[Table 11] 

Reference 
Example 

Reference 
Example No. 
of amine (or 
structural 
formula of 
known amine) 

Product 

97 8 
MOMO S

O

O
H
N

O

 

98 9 MOMO S
O

O
H
N

O
 

99 10 MOMO S
O

O
H
N

S
 

100 11 MOMO S
O

O
H
N

O
 

101 12 MOMO S
O

O
H
N

O

 

102 18 
MOMO S

O

O
H
N

OCF2CHF2

 

103 19 
MOMO S

O

O
H
N

O
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[0245] 

[Table 12] 

Reference 
Example 

Reference 
Example No. 
of amine (or 
structural 
formula of 
known amine) 

Product 

104 20 

MOMO S
O

O
H
N

O

O
 

105 21 
MOMO S

O

O
H
N

O

 

106 15 

MOMO S
O

O
H
N

O

F

F

 

107 22 MOMO S
O

O
H
N

O

F

 

108 23 MOMO S
O

O
H
N

O
 

109 24 MOMO S
O

O
H
N

O

F

 

110 25 MOMO S
O

O
H
N

O
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[0246] 

[Table 13] 

Reference 
Example 

Reference 
Example No. 
of amine (or 
structural 
formula of 
known amine) 

Product 

111 26 MOMO S
O

O
H
N

O

F

 

112 27 MOMO S
O

O
H
N

O

F

 

113 28 
MOMO S

O

O
H
N

O

 

114 29 MOMO S
O

O
H
N

O

 

115 16 
MOMO S

O

O
H
N

O

F

 

116 30 
MOMO S

O

O
H
N

O

 

117 31 MOMO S
O

O
H
N

O

 

118 32 MOMO S
O

O
H
N

O
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[0247] 

[Table 14] 

Reference 
Example 

Reference 
Example No. 
of amine (or 
structural 
formula of 
known amine) 

Product 

119 33 MOMO S
O

O
H
N

O
 

120 34 MOMO S
O

O
H
N

O
 

121 35 MOMO S
O

O
H
N

O

F

 

122 36 MOMO S
O

O
H
N

O

F

 

123 17 MOMO S
O

O
H
N

O

F

 

124 37 

MOMO S
O

O
H
N

O

F

F

 

125 38 
MOMO S

O

O
H
N

O

F

S
 

126 39 MOMO S
O

O
H
N

O
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[0248] 

[Table 15] 

Reference 
Example 

Reference 
Example No. 
of amine (or 
structural 
formula of 
known amine) 

Product 

127 40 MOMO S
O

O
H
N

O

F

 

128 41 MOMO S
O

O
H
N

O

 

129 42 MOMO S
O

O
H
N

O

 

130 43 MOMO S
O

O
H
N

O

 

131 44 MOMO S
O

O
H
N

O

F

 

132 45 MOMO S
O

O
H
N

O
 

133 46 MOMO S
O

O
H
N

O

O

 

134 47 MOMO S
O

O
H
N

O

O

 

135 48 MOMO S
O

O
H
N

O

O
F
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[0249] 

[Table 16] 

Reference 
Example 

Reference 
Example No. 
of amine (or 
structural 
formula of 
known amine) 

Product 

136 50 MOMO S
O

O
H
N

O
O

 

137 51 MOMO S
O

O
H
N

O

F

F

 

138 52 MOMO S
O

O
H
N

OCF2CHF2
 

139 53 MOMO S
O

O
H
N

O
 

140 54 MOMO S
O

O
H
N

O CF3
 

141 55 MOMO S
O

O
H
N

O CF3

F

 

142 56 MOMO S
O

O
H
N

OCF2CF3
 

143 57 MOMO S
O

O
H
N

O

F

F

 

144 58 MOMO S
O

O
H
N

O
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[0250] 

[Table 17] 

Reference 
Example 

Reference 
Example No. 
of amine (or 
structural 
formula of 
known amine) 

Product 

145 59 MOMO S
O

O
H
N

O
 

146 60 MOMO S
O

O
H
N

O
 

147 61 MOMO S
O

O
H
N

O
 

148 62 MOMO S
O

O
H
N

O CHF2
 

149 63 MOMO S
O

O
H
N

O
 

150 64 MOMO S
O

O
H
N

O
 

151 65 MOMO S
O

O
H
N

O
F

 

152 66 MOMO S
O

O
H
N

O

 

153 67 MOMO S
O

O
H
N

O
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[0251] 

[Table 18] 

Reference 
Example 

Reference 
Example No. 
of amine (or 
structural 
formula of 
known amine) 

Product 

154 68 MOMO S
O

O
H
N

O
 

155 69 MOMO S
O

O
H
N

O CHF2

F

 

156 70 MOMO S
O

O
H
N

O
 

157 71 MOMO S
O

O
H
N

O
 

158 72 MOMO S
O

O
H
N

O
 

159 73 MOMO S
O

O
H
N

O CF2CF3
 

160 74 MOMO S
O

O
H
N

O
 

161 
H2N  

MOMO S
O

O
H
N

 

162 H2N

 

MOMO S
O

O
H
N

 



 

 - 148 - 

[0252] 

[Table 19] 

Reference 
Example 

Reference 
Example No. 
of amine (or 
structural 
formula of 
known amine) 

Product 

163 
H2N

 

MOMO S
O

O
H
N

 

164 
H2N

 

MOMO S
O

O
H
N

 

165 

H2N

F

F

 

MOMO S
O

O
H
N

F

F

 

166 

HN

 

MOMO S
O

O
N

 

167 H2N
OH

 

MOMO S
O

O
H
N

OH

 

168 H2N

 

MOMO S
O

O
H
N
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[0253] 

[Table 20] 

Reference 
Example 

Reference 
Example No. 
of amine (or 
structural 
formula of 
known amine) 

Product 

169 H2N

 

MOMO S
O

O
H
N

 

170 75 MOMO S
O

O
H
N

 

171 76 MOMO S
O

O
H
N

F  

172 77 MOMO S
O

O
H
N

O  

173 78 MOMO S
O

O
H
N

Cl  

174 79 MOMO S
O

O
H
N

F
 

175 80 MOMO S
O

O
H
N

Cl
 

176 81 MOMO S
O

O
H
N

Br
 

177 83 MOMO S
O

O
H
N

Br  
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[0254] 

[Table 21] 

Reference 
Example 

Reference 
Example No. 
of amine (or 
structural 
formula of 
known amine) 

Product 

178 82 
MOMO S

O

O
H
N

 

179 
HN

 

MOMO S
O

O
N

 

180 86 
MOMO S

O

O
H
N

F

 

181 87 MOMO S
O

O
H
N

Cl

 
 

[0255] 

 In the tables shown above, the amine used in 

Reference Example 165 was synthesized according to a 

method described in the document (J. Med. Chem., 44 , 3937-

3945 (2001)).  Likewise, the amine used in Referenc e 

Example 168 was synthesized according to a method 

described in the document (Synthesis, 24-26 (1978)) . 

[0256] 

Reference Example 182 
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Synthesis of 5-(chloromethyl)-N-(1,2-

diphenylethyl)thiophene-2-sulfonamide 

[0257] 

[Formula 36] 

S S
OCl

O

H
N

 

[0258] 

 A chloroform solution (30 mL) of 2-

(chloromethyl)thiophene (724 mg) was added to a mix ture of 

chlorosulfonic acid (907 µL) and phosphorus pentachloride 

(1.14 g) at 0 °C, and the mixture was stirred at room 

temperature for 30 minutes.  To the reaction mixtur e, ice 

(20.0 g) was added, and the resultant mixture was t hen 

extracted with chloroform (20 mL × 3).  The organic layer 

was washed with brine (30 mL), dried over anhydrous  sodium 

sulfate, and then concentrated under reduced pressu re.  

The residue was dissolved in dichloromethane (12 mL ).  To 

the mixture, triethylamine (880 µL) and 1,2-

diphenylethanamine (812 µL) were added at 0 °C, and the 

mixture was stirred at room temperature for 2 hours .  To 

the reaction mixture, water (10 mL) was added, and the 

resultant mixture was then extracted with chlorofor m (50 

mL).  The organic layer was washed with dilute 

hydrochloric acid (1.0 M, 10 mL) and brine (10 mL),  dried 

over anhydrous sodium sulfate, and then concentrate d under 

reduced pressure.  The residue was purified by sili ca gel 
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column chromatography (50% ethyl acetate/hexane) to  obtain 

the title compound (204 mg). 

[0259] 

Reference Example 183 

Synthesis of N-benzhydryl-4-

(bromomethyl)benzenesulfonamide 

[0260] 

[Formula 37] 

Br
S
O

O
H
N

 

[0261] 

 Benzhydrylamine (640 µL) was dissolved in 

dichloromethane (5.0 mL).  To the solution, triethy lamine 

(645 µL) and 4-(bromomethyl)benzenesulfonyl chloride (1.0  

g) were added at 0 °C, and the mixture was stirred at room 

temperature for 2 hours.  To the reaction mixture, water 

(10 mL) was added, and the resultant mixture was th en 

extracted with chloroform (30 mL).  The organic lay er was 

washed with brine (15 mL), dried over anhydrous sod ium 

sulfate, and then concentrated under reduced pressu re.  

The residue was purified by silica gel column 

chromatography (40% ethyl acetate/hexane) to obtain  the 

title compound (753 mg). 

[0262] 

Reference Example 184 
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Synthesis of (R)-4-(bromomethyl)-N-(1-(3-

(cyclopropylmethoxy)-4-

fluorophenyl)propyl)benzenesulfonamide 

[0263] 

[Formula 38] 

Br
S
O

O
N
H

O

F  

[0264] 

 The title compound (216 mg) was obtained according  to 

the method of Reference Example 183 from the (R)-1- (3-

(cyclopropylmethoxy)-4-fluorophenyl)propan-1-amine 

hydrochloride (171 mg) obtained in Reference Exampl e 24 

and 4-(bromomethyl)benzenesulfonyl chloride (204 mg ). 

[0265] 

Reference Example 185 

Synthesis of (R)-N-(1-(3-(cyclopropylmethoxy)-4-

fluorophenyl)ethyl)-3-hydroxy-N-(methoxymethyl)prop ane-1-

sulfonamide 

[0266]  

[Formula 39] 

HO S
O

O
MOM
N

O

F

 

[0267] 

 The (R)-1-(3-(cyclopropylmethoxy)-4-

fluorophenyl)ethanamine hydrochloride (1.20 g) obta ined in 

Reference Example 6 was dissolved in dichloromethan e (7.5 

mL).  To the solution, triethylamine (1.6 mL) and 3 -
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chloropropanesulfonyl chloride (550 µL) were added at 0 °C, 

and the mixture was stirred at room temperature for  2 

hours.  To the reaction mixture, water (10 mL) was added, 

and the resultant mixture was then extracted with 

chloroform (30 mL).  The organic layer was washed w ith 

brine (15 mL), dried over anhydrous sodium sulfate,  and 

then concentrated under reduced pressure.  The resi due was 

purified by silica gel column chromatography (40% e thyl 

acetate/hexane).  The obtained compound was dissolv ed in 

dichloromethane (7.0 mL).  To the solution, N,N-

diisopropylethylamine (5.0 mL) and chloromethyl met hyl 

ether (1.5 mL) were added, and the mixture was stir red at 

40°C for 6 hours.  To the reaction mixture, an aqueous  

saturated ammonium chloride solution (10 mL) was ad ded, 

and the resultant mixture was then extracted with 

chloroform (20 mL).  The organic layer was washed w ith 

brine (10 mL), dried over anhydrous sodium sulfate,  and 

then concentrated under reduced pressure.  The resi due was 

purified by silica gel column chromatography (20% e thyl 

acetate/hexane).  The obtained compound was dissolv ed in 

DMF (8.0 mL).  To the solution, sodium acetate (887  mg) 

and sodium iodide (1.62 g) were added, and the mixt ure was 

stirred at 80 °C for 8 hours.  The reaction mixture was 

cooled to room temperature, water (20 mL) was then added 

thereto, and the resultant mixture was then extract ed with 

ethyl acetate (20 mL × 2).  The organic layer was washed 

with brine (20 mL), dried over anhydrous sodium sul fate, 

and then concentrated under reduced pressure.  The residue 

was purified by silica gel column chromatography (5 0% 
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ethyl acetate/hexane).  The obtained compound was 

dissolved in a solution of methylamine in methanol (40%, 

7.0 mL), and the mixture was stirred at room temper ature 

for 1 hour.  The reaction mixture was concentrated under 

reduced pressure and then purified by silica gel co lumn 

chromatography (66% ethyl acetate/hexane) to obtain  the 

title compound (932 mg). 

[0268] 

Reference Example 186 

Synthesis of (R,E)-N-(1-(3-(cyclopropylmethoxy)-4-

fluorophenyl)ethyl)-5-hydroxy-N-(methoxymethyl)pent -3-ene-

1-sulfonamide 

[0269] 

[Formula 40] 

HO S
O

O
MOM
N

O

F

 

[0270] 

 The (R)-N-(1-(3-(cyclopropylmethoxy)-4-

fluorophenyl)ethyl)-3-hydroxy-N-(methoxymethyl)prop ane-1-

sulfonamide (844 mg) obtained in Reference Example 185 was 

dissolved in dichloromethane (10 mL).  To the solut ion, a 

Dess-Martin reagent (1.4 g) was added, and the mixt ure was 

stirred at room temperature for 1.5 hours.  To the 

reaction mixture, an aqueous saturated sodium bicar bonate 

solution (20 mL) and an aqueous saturated sodium 

thiosulfate solution (20 mL) were added, and the aq ueous 

layer was extracted with ethyl acetate (30 mL × 2).  The 

organic layer was washed with brine (15 mL), dried over 
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anhydrous sodium sulfate, and then concentrated und er 

reduced pressure.  The residue was co-evaporated wi th 

toluene (15 mL × 2), and the residue was then dissolved in 

THF (2.5 mL). 

 Triethyl phosphonoacetate (695 µL) was added to a 

suspension of sodium hydride (55%, 150 mg) in THF ( 5.0 mL) 

at 0 °C, and the mixture was stirred at room temperature 

for 15 minutes.  To the reaction mixture, a THF sol ution 

of the above compound which was co-evaporated with toluene 

was added thereto at 0 °C, and the mixture was heated to 

reflux at 70 °C for 1 hour.  The reaction mixture was cooled 

to room temperature, an aqueous saturated ammonium 

chloride solution (10 mL) was added thereto, and th e 

resultant mixture was then extracted with ethyl ace tate 

(20 mL × 2).  The organic layer was washed with brine (10 

mL), dried over anhydrous sodium sulfate, and then 

concentrated under reduced pressure.  The residue w as 

purified by silica gel column chromatography (33% e thyl 

acetate/hexane).  The obtained compound was dissolv ed in 

THF (8.0 mL).  To the solution, a solution of DIBAL  in THF 

(1.0 M, 4.0 mL) was added at -78 °C, and the mixture was 

stirred at -78 °C for 1 hour.  To the reaction mixture, 

water (10 mL) was added, and the resultant mixture was 

then extracted with ethyl acetate (20 mL × 3).  The 

organic layer was washed with brine (10 mL), dried over 

anhydrous sodium sulfate, and then concentrated und er 

reduced pressure.  The residue was purified by sili ca gel 

column chromatography (50% ethyl acetate/hexane) to  obtain 

the title compound (330 mg). 
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[0271] 

Reference Example 187 

Synthesis of (R)-N-(1-(3-(cyclopropylmethoxy)-4-

fluorophenyl)ethyl)-5-hydroxy-N-(methoxymethyl)pent ane-1-

sulfonamide 

[0272] 

[Formula 41] 

HO S
O

O
MOM
N

O

F

 

[0273] 

 The (R,E)-N-(1-(3-(cyclopropylmethoxy)-4-

fluorophenyl)ethyl)-5-hydroxy-N-(methoxymethyl)pent -3-ene-

1-sulfonamide (296 mg) obtained in Reference Exampl e 186 

was dissolved in ethyl acetate (5.0 mL).  To the so lution, 

10% palladium-carbon (170 mg) was added, and the re action 

mixture was stirred at room temperature for 2 hours  under 

a hydrogen atmosphere.  The precipitate was removed  by 

filtration through a pad of Celite and washed with ethyl 

acetate (100 mL).  Then, the combined filtrate was 

concentrated under reduced pressure to obtain the t itle 

compound (208 mg) as a crude product. 

[0274] 

Reference Example 188 

Synthesis of (S)-tert-butyl-2-(3-(cyclopentyloxy)-4 -

fluorophenyl)-2-(trimethylsilyloxy)butyl(3-

hydroxypropylsulfonyl)carbamate 

[0275] 

[Formula 42] 
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HO S
O

O
Boc
N

OTMS
O

F  

[0276] 

 The (S)-2-(3-(cyclopentyloxy)-4-fluorophenyl)-2-

(trimethylsilyloxy)butan-1-amine (983 mg) obtained in 

Reference Example 14 was dissolved in dichlorometha ne (5.0 

mL).  To the solution, triethylamine (560 µL) and 3-

chloropropanesulfonyl chloride (380 µL) were added at 0 °C, 

and the mixture was stirred at room temperature for  1.5 

hours.  To the reaction mixture, water (10 mL) was added, 

and the resultant mixture was then extracted with 

chloroform (20 mL).  The organic layer was washed w ith 

dilute hydrochloric acid (1.0 M, 10 mL) and brine ( 10 mL), 

dried over anhydrous sodium sulfate, and then conce ntrated 

under reduced pressure.  The residue was dissolved in DMF 

(7.0 mL).  To the mixture, sodium acetate (385 mg) and 

sodium iodide (703 mg) were added, and the mixture was 

stirred at 80 °C for 8 hours.  The reaction mixture was 

cooled to room temperature, water (10 mL) was then added 

thereto, and the resultant mixture was then extract ed with 

ethyl acetate (20 mL × 2).  The organic layer was washed 

with brine (15 mL), dried over anhydrous sodium sul fate, 

and then concentrated under reduced pressure.  The residue 

was purified by silica gel column chromatography (5 0% 

ethyl acetate/hexane).  The obtained compound was 

dissolved in dichloromethane (5.0 mL).  To the solu tion, 

N,N-dimethylamino-4-pyridine (hereinafter, referred  to as 

DMAP; 21 mg) and di-tert-butyl dicarbonate (hereina fter, 
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referred to as Boc 2O; 367 mg) were added at room 

temperature, and the mixture was stirred for 3 hour s.  The 

reaction mixture was concentrated under reduced pre ssure, 

and the residue was purified by silica gel column 

chromatography (25% ethyl acetate/hexane).  The obt ained 

compound was dissolved in a solution of methylamine  in 

methanol (40%, 5.0 mL), and the mixture was stirred  at 

room temperature for 1 hour.  The reaction mixture was 

concentrated under reduced pressure, and the residu e was 

then purified by silica gel column chromatography ( 50% 

ethyl acetate/hexane) to obtain the title compound (309 

mg). 

[0277] 

Reference Examples 189 to 214 

 Compounds shown in tables below were synthesized 

according to any method of Reference Examples 185 t o 188 

using any amine of Reference Examples 1, 3, 8, 24, 25, 29, 

37, 49, 62, 75, 76, 78, 79, and 82 to 85 or commerc ially 

available amine. 
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[0278] 

[Table 22] 

Reference 
Example 

Reference 
Example No. 
of amine (or 
structural 
formula of 
commercially 
available 
amine) 

Product 
Production 
method 

189 29 HO S
O

O
MOM
N

O

 

185 

190 1 HO S
O

O
MOM
N

O
 

187 

191 3 HO S
O

O MOM
N

O
 

185 

192 3 S
O

O MOM
N

O
HO

 

186 

193 3 S
O

O MOM
N

O
HO

 

187 

194 62 HO S
O

O
MOM
N

O
F

F  

185 

195 25 HO S
O

O MOM
N

O
 

185 

196 25 HO S
O

O
MOM
N

O
 

187 

197 25 HO S
O

O
MOM
N

O
 

186 
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[0279] 

[Table 23] 

Reference 
Example 

Reference 
Example No. 
of amine (or 
structural 
formula of 
commercially 
available 
amine) 

Product 
Production 
method 

198 
H2N

 

HO S
O

O
MOM
N

 

185 

199 8 
HO S

O

O
MOM
N

O

 

185 



 

 - 162 - 

[0280] 

[Table 24] 

Reference 
Example 

Reference 
Example No. 
of amine (or 
structural 
formula of 
commercially 
available 
amine) 

Product 
Production 
method 

200 1 HO S
O

O
MOM
N

O
 

186 

201 49 

HO S
O

O
MOM
N

O

F  

185 

202 24 HO S
O

O MOM
N

O

F

 

185 

203 37 

HO S
O

O
MOM
N

O

F

F  

185 

204 

 

HO S
O

O Boc
N

 

188 

205 75 HO S
O

O
Boc
N

 

188 

206 76 HO S
O

O
Boc
N

F  

188 

H2N
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207 78 HO S
O

O
Boc
N

Cl  

188 
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[0281] 

[Table 25] 

Reference 
Example 

Reference 
Example No. 
of amine (or 
structural 
formula of 
commercially 
available 
amine) 

Product 
Production 
method 

208 79 HO S
O

O Boc
N

F
 

188 

209 82 
HO S

O

O
Boc
N

 

188 

210 83 HO S
O

O
Boc
N

Br  

188 

211 84 HO S
O

O
Boc
N

 

188 

212 85 HO S
O

O Boc
N

CF3  

188 

213 

 

HO S
O

O
Boc
N

 

188 

214 

 

HO S
O

O
Boc
N

 

188 

 

[0282] 

Reference Example 215 

H2N

H2N
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Synthesis of 4-(aminomethyl)-N-(3-

(cyclopropylmethoxy)benzyl)piperidine-1-sulfonamide  

[0283] 

[Formula 43] 

O
N
H

S
O

O
N

H2N

 
[0284] 

 The (3-(cyclopropylmethoxy)phenyl)methanamine (817  

mg) obtained in Reference Example 1 was dissolved i n 

dichloromethane (4.0 mL).  To the solution, chloros ulfonic 

acid (100 µL) was gradually added at 0 °C, and the mixture 

was stirred at 0 °C for 30 minutes and at room temperature 

for 1 hour.  The reaction mixture was concentrated under 

reduced pressure, and the residue was then co-evapo rated 

with toluene (5.0 mL × 3).  The residue was dissolved in 

toluene (4.0 mL).  To the mixture, phosphorus 

pentachloride (312 mg) was added, and the mixture w as 

stirred at 70 °C for 1.5 hours.  The precipitate was removed 

by filtration and washed with toluene (5.0 mL × 3).  Then, 

the combined filtrate was concentrated under reduce d 

pressure.  The residue was dissolved in THF (2.0 mL ).  The 

mixture was added to a THF (8.0 mL) solution of 4-( (tert-

butyldimethylsilyloxy)methyl)piperidine (344 mg) ob tained 

according to a method described in the document (J.  Org. 

Chem., 71, 9045-9050 (2006)) and triethylamine (280  µL), 

and the mixture was stirred at room temperature for  20 

hours.  To the reaction mixture, water (5.0 mL) was  added, 

and the resultant mixture was then extracted with e thyl 

acetate (15 mL).  The organic layer was washed with  brine 
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(5.0 mL), dried over anhydrous sodium sulfate, and then 

concentrated under reduced pressure.  The residue w as 

purified by silica gel column chromatography (10% e thyl 

acetate/hexane).  The obtained yellow solid (212 mg ) was 

dissolved in THF (2.0 mL).  To the solution, a solu tion of 

tetrabutylammonium fluoride (hereinafter, referred to as 

TBAF) in THF (1.0 M, 700 µL) was added, and the mixture 

was stirred at room temperature for 30 minutes and at 50 °C 

for 1 hour.  The reaction mixture was concentrated under 

reduced pressure, and the residue was then purified  by 

silica gel column chromatography (60% ethyl 

acetate/hexane).  The obtained pale yellow oil (122  mg) 

was dissolved in dichloromethane (1.0 mL).  To the 

solution, triethylamine (58 µL) and methanesulfonyl 

chloride (29 µL) were added, and the mixture was stirred 

at room temperature for 30 minutes.  To the reactio n 

mixture, water (5.0 mL) was added, and the resultan t 

mixture was then extracted with ethyl acetate (5.0 mL).  

The organic layer was washed with brine (3.0 mL), d ried 

over anhydrous sodium sulfate, and then concentrate d under 

reduced pressure.  The residue was dissolved in DMF  (2.0 

mL).  To the solution, sodium azide (67 mg) was add ed, and 

the mixture was stirred at 50 °C for 14 hours.  To the 

reaction mixture, water (5.0 mL) was added, and the  

resultant mixture was then extracted with ethyl ace tate 

(10 mL).  The organic layer was washed with water ( 5.0 mL) 

and brine (3.0 mL), dried over anhydrous sodium sul fate, 

and then concentrated under reduced pressure.  The residue 

was purified by silica gel column chromatography (2 0% 
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ethyl acetate/hexane).  The obtained colorless oil (106 

mg) was dissolved in THF (2.5 mL).  To the solution , water 

(500 µL) and polymer-supported triphenylphosphine (2.3 

mmol/g, 365 mg) were added, and the mixture was sti rred at 

room temperature for 30 minutes and at 50 °C for 1 hour.  

The resin was removed by filtration and washed with  THF 

(5.0 mL × 4).  Then, the combined filtrate was 

concentrated.  The residue was co-evaporated with e thanol 

(3.0 mL × 3) and toluene (3.0 mL × 3) to obtain the title 

compound (101 mg) as a crude product. 

[0285] 

Reference Example 216 

Synthesis of 4-(aminomethyl)-N-benzylpiperidine-1-

sulfonamide 

[0286] 

[Formula 44] 

[0287] 

 The title compound was obtained according to the 

method of Reference Example 215 from commercially 

available benzylamine. 

[0288] 

Reference Example 217 

Synthesis of (R)-1-(3-bromopropylsulfonyl)-2-((tert -

butyldimethylsilyloxy)diphenylmethyl)pyrrolidine 

[0289] 

[Formula 45] 

N
H

S
O

O

N

NH2
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Br

S
O

N

TBSO

O

 

[0290] 

 (R)-Diphenyl(pyrrolidin-2-yl)methanol (945 mg) and  

triethylamine (543 µL) were dissolved in diethyl ether (40 

mL).  To the solution, 3-chloropropanesulfonyl chlo ride 

(454 µL) was added at 0 °C, and the mixture was stirred at 

room temperature for 3 hours.  To the reaction mixt ure, 

water (20 mL) was added, and the resultant mixture was 

then extracted with ethyl acetate (30 mL).  The org anic 

layer was washed with brine (20 mL), dried over anh ydrous 

magnesium sulfate, and then concentrated under redu ced 

pressure.  The residue was dissolved in dichloromet hane 

(30 mL).  To the mixture, 2,6-lutidine (1.05 mL) an d tert-

butyldimethylsilyl trifluoromethanesulfonate (1.72 mL) 

were added, and the mixture was heated to reflux at  55 °C 

for 10 hours.  The reaction mixture was cooled to r oom 

temperature, an aqueous saturated ammonium chloride  

solution (20 mL) was then added thereto, and the re sultant 

mixture was then partitioned.  The organic layer wa s 

washed with water (20 mL) and brine (20 mL), dried over 

anhydrous magnesium sulfate, and then concentrated under 

reduced pressure.  The residue was purified by sili ca gel 

column chromatography (17% ethyl acetate/hexane).  The 

obtained compound was dissolved in 3-pentanone (50 mL).  

To the solution, lithium bromide (1.89 g) was added , and 

the mixture was heated to reflux at 120 °C for 3 hours.  The 
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reaction mixture was cooled to room temperature, wa ter (20 

mL) was then added thereto, and the resultant mixtu re was 

then extracted with ethyl acetate (20 mL).  The org anic 

layer was dried over anhydrous magnesium sulfate an d then 

concentrated under reduced pressure.  The obtained residue 

was reacted with lithium bromide again under the sa me 

conditions as above, and the obtained residue was c o-

evaporated with toluene (5.0 mL × 3) to obtain the title 

compound (1.2 g) as a pale yellow oil. 

[0291] 

Reference Example 218 

Synthesis of (R)-1-(3-bromopropylsulfonyl)-2-((tert -

butyldimethylsilyloxy)bis(4-

fluorophenyl)methyl)pyrrolidine 

[0292] 

[Formula 46] 

Br

S
O

N

TBSO

O

F

F

 

[0293] 

 The title compound (930 mg) was obtained as a pale  

yellow oil according to the method of Reference Exa mple 

217 from (R)-bis(4-fluorophenyl)(pyrrolidin-2-yl)me thanol 

(1.0 g) obtained according to a method described in  the 

document (Tetrahedron Asymmetry, 14 (1), 95-100 (20 03)). 

[0294] 

Reference Example 219 
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Synthesis of (R)-1-(3-bromopropylsulfonyl)-2-((tert -

butyldimethylsilyloxy)bis(3-

fluorophenyl)methyl)pyrrolidine 

[0295] 

[Formula 47] 

Br

S
O

N

TBSO

O

F

F

 

[0296] 

 The title compound (910 mg) was obtained as a pale  

yellow oil according to the method of Reference Exa mple 

217 from (R)-bis(3-fluorophenyl)(pyrrolidin-2-yl)me thanol 

(1.0 g) obtained according to a method described in  the 

document (Tetrahedron Asymmetry, 14 (1), 95-100 (20 03)). 

[0297] 

Reference Example 220 

Synthesis of N-methyl-1-(1-phenylcyclopropyl)methan amine 

[0298]  

[Formula 48] 

H
N

 

[0299] 

 1-Phenylcyclopropanecarboxylic acid (2.95 g) was 

dissolved in DMF (120 mL).  To the solution, EDC ⋅HCl (5.2 

g), HOBt (3.2 g), and a solution of methylamine in 

methanol (40%, 1.94 mL) were added, and the mixture  was 

stirred at room temperature for 5 hours.  The react ion 
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mixture was concentrated under reduced pressure, an d the 

residue was purified by silica gel column chromatog raphy 

(50% ethyl acetate/hexane).  An aliquot (1.1 g) of the 

obtained amide compound (2.9 g) was dissolved in TH F (60 

mL).  To the solution, a solution of LAH in THF (2. 4 M, 

7.9 mL) was added dropwise at 0 °C, and the mixture was 

heated to reflux at 80 °C for 12 hours.  To the reaction 

mixture, water (4.0 mL) was gradually added dropwis e at 

0°C.  The precipitate was removed by filtration and w ashed 

with THF (60 mL).  Then, the combined filtrate was 

concentrated under reduced pressure to obtain the t itle 

compound (1.0 g) as a colorless oil. 

[0300] 

Reference Example 221 

Synthesis of 3-bromo-N-methyl-N-((1-

phenylcyclopropyl)methyl)propane-1-sulfonamide 

[0301] 

[Formula 49] 

Br S
O O

N

 

[0302] 

 The N-methyl-1-(1-phenylcyclopropyl)methanamine (1 .0 

g) obtained in Reference Example 220 was dissolved in 

diethyl ether (40 mL).  To the solution, triethylam ine 

(887 µL) and 3-chloropropanesulfonyl chloride (703 µL) 

were added at 0 °C, and the mixture was stirred at room 

temperature for 3 hours.  To the reaction mixture, water 

(10 mL) was added, and the resultant mixture was th en 
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partitioned.  The organic layer was dried over anhy drous 

magnesium sulfate and then concentrated under reduc ed 

pressure.  The residue was purified by silica gel c olumn 

chromatography (33% ethyl acetate/hexane).  The obt ained 

compound was dissolved in 3-pentanone (100 mL).  To  the 

solution, lithium bromide (4.27 g) was added, and t he 

mixture was heated to reflux at 120 °C for 3 hours.  The 

reaction mixture was cooled to room temperature, wa ter (50 

mL) was then added thereto, and the resultant mixtu re was 

then extracted with ethyl acetate (50 mL).  The org anic 

layer was dried over anhydrous magnesium sulfate an d then 

concentrated under reduced pressure.  The obtained residue 

was reacted with lithium bromide again under the sa me 

conditions as above, and the obtained residue was c o-

evaporated with toluene (20 mL × 3) to obtain the title 

compound (1.69 g) as a colorless oil. 

[0303] 

Reference Example 222 

Synthesis of 2-(3-(cyclopropylmethoxy)phenyl)-N-

methylethanamine 

[0304] 

[Formula 50] 

O
H
N

 

[0305] 

 3-(2-Hydroxyethyl)phenol (2.5 g) was dissolved in DMF 

(18 mL).  To the solution, potassium carbonate (5.0  g), 

sodium iodide (271 mg), and (chloromethyl)cycloprop ane 
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(1.75 mL) were added, and the mixture was stirred a t 80 °C 

for 5 hours.  The reaction mixture was cooled to ro om 

temperature, water (40 mL) was then added thereto, and the 

resultant mixture was then extracted with ethyl ace tate 

(40 mL).  The organic layer was dried over anhydrou s 

magnesium sulfate and then concentrated under reduc ed 

pressure.  The residue was purified by silica gel c olumn 

chromatography (17% ethyl acetate/hexane).  An aliq uot 

(500 mg) of the obtained monoalcohol compound (2.6 g) was 

dissolved in dichloromethane (10 mL).  To the solut ion, 

triethylamine (540 µL) and methanesulfonyl chloride (242 

µL) were added, and the mixture was stirred at room 

temperature for 30 minutes.  To the reaction mixtur e, an 

aqueous saturated sodium bicarbonate solution (10 m L) was 

added, and the resultant mixture was partitioned.  The 

organic layer was washed with water (10 mL) and bri ne (10 

mL), dried over anhydrous magnesium sulfate, and th en 

concentrated under reduced pressure.  The residue w as 

dissolved in THF (6.0 mL).  To the solution, an aqu eous 

methylamine solution (40%, 6.0 mL) was added, and t he 

mixture was stirred at 60 °C for 4 hours in a sealed tube.  

The reaction mixture was cooled to room temperature  and 

then concentrated under reduced pressure.  To the r esidue, 

an aqueous sodium hydroxide solution (1.0 M, 10 mL)  was 

added, and the resultant mixture was then extracted  with 

diethyl ether (20 mL).  The organic layer was extra cted 

with dilute hydrochloric acid (1.0 M, 20 mL), and t he 

aqueous layer was turned into basic by the addition  of an 

aqueous sodium hydroxide solution (4.0 M, 20 mL), a nd was 
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then extracted with diethyl ether (20 mL).  The org anic 

layer was dried over potassium carbonate and concen trated 

under reduced pressure to obtain the title compound  (310 

mg) as a colorless oil. 

[0306] 

Reference Example 223 

Synthesis of 3-bromo-N-(3-(cyclopropylmethoxy)phene thyl)-

N-methylpropane-1-sulfonamide 

[0307]  

[Formula 51] 

Br S
O O

N O

 

[0308] 

 The 2-(3-(cyclopropylmethoxy)phenyl)-N-

methylethanamine (140 mg) obtained in Reference Exa mple 

222 was dissolved in diethyl ether (3.0 mL).  To th e 

solution, triethylamine (170 µL) and 3-

chloropropanesulfonyl chloride (108 µL) were added at 0 °C, 

and the mixture was stirred at room temperature for  3 

hours.  To the reaction mixture, water (10 mL) was added, 

and the resultant mixture was partitioned.  The org anic 

layer was dried over anhydrous magnesium sulfate an d 

concentrated under reduced pressure.  The residue w as 

purified by silica gel column chromatography (33% e thyl 

acetate/hexane).  The obtained compound was dissolv ed in 

3-pentanone (13 mL).  To the solution, lithium brom ide 

(560 mg) was added, and the mixture was heated to r eflux 

at 120 °C for 3 hours.  The reaction mixture was cooled to 
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room temperature, water (10 mL) was then added ther eto, 

and the resultant mixture was then extracted with e thyl 

acetate (10 mL).  The organic layer was dried over 

anhydrous magnesium sulfate and then concentrated u nder 

reduced pressure.  The obtained residue was reacted  with 

lithium bromide again under the same conditions as above, 

and the obtained residue was co-evaporated with tol uene 

(10 mL × 3) to obtain the title compound (249 mg) as a 

colorless oil. 

[0309] 

Reference Example 224 

Synthesis of benzyl 4-(methoxymethoxy)-2-methylbuta n-2-

ylcarbamate 

[0310] 

[Formula 52] 

OMOM
CbzHN

 

[0311] 

 Ethyl 3-amino-3-methylbutanoate (480 mg) obtained 

according to a method described in the document (J.  Med. 

Chem., 34, 633-642 (1991)) was dissolved in THF (3. 0 mL).  

The solution was gradually added into a solution of  LAH in 

THF (2.4 M, 2.1 mL) at room temperature, and the mi xture 

was stirred at 45 °C for 16 hours.  The reaction mixture was 

cooled to room temperature, and water (1.5 mL) was then 

added dropwise thereto at 0 °C.  The resultant precipitate 

was removed by filtration and washed with methanol (20 mL) 

and THF (20 mL).  Then, the combined filtrate was 

concentrated under reduced pressure.  The obtained residue 
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was dissolved in methanol (10 mL).  To the mixture,  

dibenzyl pyrocarbonate (1.2 mL) was added, and the mixture 

was stirred at room temperature for 14 hours.  The 

reaction mixture was concentrated under reduced pre ssure, 

and the residue was then purified by silica gel col umn 

chromatography (40% ethyl acetate/hexane).  The obt ained 

colorless oil (486 mg) was dissolved in dichloromet hane 

(4.0 mL).  To the solution, N,N-diisopropylethylami ne (3.5 

mL) and chloromethyl methyl ether (789 µL) were added, and 

the mixture was stirred at room temperature for 14 hours.  

To the reaction mixture, an aqueous saturated ammon ium 

chloride solution (10 mL) was added, and the result ant 

mixture was then extracted with ethyl acetate (15 m L).  

The organic layer was washed with an aqueous satura ted 

ammonium chloride solution (10 mL × 3) and brine (10 mL), 

dried over anhydrous sodium sulfate, and then conce ntrated 

under reduced pressure.  The residue was purified b y 

silica gel column chromatography (20% ethyl 

acetate/hexane) to obtain the title compound (529 m g) as a 

colorless oil.  In this context, the benzyloxycarbo nyl 

group is indicated as Cbz. 

[0312] 

Reference Example 225 

Synthesis of benzyl 5-(methoxymethoxy)-2-methylpent an-2-

ylcarbamate 

[0313] 

[Formula 53] 

CbzHN
OMOM  
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[0314] 

 The title compound (1.24 g) was obtained as a pale  

yellow oil according to the method of Reference Exa mple 

224 from 4-hydroxy-1,1-dimethylbutylamine (527 mg) 

obtained according to a method described in the doc ument 

(J. Am. Chem. Soc., 77, 1079-1083 (1955)). 

[0315] 

Reference Example 226 

Synthesis of benzyl 5-((2,4-dioxo-3,4-dihydropyrimi din-

1(2H)-yl)methoxy)-2-methylpentan-2-ylcarbamate 

[0316] 

[Formula 54] 

N

HN

O

O

O
NHCbz

 

[0317] 

 The benzyl 5-(methoxymethoxy)-2-methylpentan-2-

ylcarbamate (369 mg) obtained in Reference Example 225 was 

dissolved in dichloromethane (1.0 mL).  To the solu tion, a 

solution of boron trichloride (hereinafter, referre d to as 

BCl 3) in dichloromethane (1.0 M, 330 µL) was gradually 

added at 0 °C, and the mixture was stirred at room 

temperature for 2 hours.  The reaction mixture was 

concentrated under reduced pressure, and the residu e was 

then dissolved in 1,2-dichloroethane (hereinafter, 

referred to as DCE).  To the mixture, 2,4-

bis(trimethylsilyloxy)pyrimidine (256 mg) obtained 

according to a method described in the document 
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(Nucleosides & Nucleotides, 4, 565-585 (1985)) and iodine 

(10 mg) were added, and the mixture was heated to r eflux 

at 93 °C for 1.5 hours.  The reaction mixture was cooled t o 

room temperature, an aqueous saturated sodium bisul fite 

solution (10 mL) was then added thereto, and the re sultant 

mixture was then extracted with ethyl acetate (30 m L).  

The organic layer was washed with brine, dried over  

anhydrous sodium sulfate, and then concentrated und er 

reduced pressure.  The residue was purified by sili ca gel 

column chromatography (5% methanol/chloroform) and C18 

reverse-phase column chromatography (50% methanol/w ater) 

to obtain the title compound (206 mg) as a colorles s gum. 

[0318] 

Reference Example 227 

Synthesis of N-(4-(methoxymethoxy)-2-methylbutan-2-

yl)benzenesulfonamide 

[0319] 

[Formula 55] 

N
H

OMOMS
O

O  
[0320] 

 The benzyl 4-(methoxymethoxy)-2-methylbutan-2-

ylcarbamate (525 mg) obtained in Reference Example 224 was 

dissolved in methanol (10 mL).  To the solution, 5%  

palladium-carbon (400 mg) was added, and the reacti on 

mixture was stirred at room temperature for 1 hour under a 

hydrogen atmosphere.  The precipitate was removed b y 

filtration through a pad of Celite and washed with 

methanol (30 mL).  Then, the combined filtrate was 
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concentrated under reduced pressure.  The residue w as 

dissolved in dichloromethane (5.0 mL).  To the mixt ure, 

triethylamine (520 µL) and benzenesulfonyl chloride (360 

µL) were added, and the mixture was stirred at room 

temperature for 15 hours.  To the reaction mixture,  water 

(10 mL) was added, and the resultant mixture was th en 

extracted with ethyl acetate (10 mL).  The organic layer 

was washed with brine (10 mL), dried over anhydrous  sodium 

sulfate, and then concentrated under reduced pressu re.  

The residue was purified by silica gel column 

chromatography (30% ethyl acetate/hexane) to obtain  the 

title compound (285 mg) as a colorless oil. 

[0321] 

Reference Example 228 

Synthesis of N-(5-(methoxymethoxy)-2-methylpentan-2 -

yl)benzenesulfonamide 

[0322] 

[Formula 56] 

N
H

OMOM
S
O

O  
[0323] 

 The title compound (197 mg) was obtained as a 

colorless oil according to the method of Reference Example 

227 from the benzyl 5-(methoxymethoxy)-2-methylpent an-2-

ylcarbamate (369 mg) obtained in Reference Example 225. 

[0324] 

Reference Example 229 

Synthesis of 3-(cyclopropylmethoxy)-N-(5-(methoxyme thoxy)-

2-methylpentan-2-yl)benzenesulfonamide 
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[0325] 

[Formula 57] 

N
H

OMOM
S
O

O

O

 

[0326] 

 The benzyl 5-(methoxymethoxy)-2-methylpentan-2-

ylcarbamate (242 mg) obtained in Reference Example 225 was 

dissolved in methanol (5.0 mL).  To the solution, 1 0% 

palladium-carbon (250 mg) was added, and the reacti on 

mixture was stirred at room temperature for 1 hour under a 

hydrogen atmosphere.  The precipitate was removed b y 

filtration through a pad of Celite and washed with 

methanol (20 mL).  Then, the combined filtrate was 

concentrated under reduced pressure.  The residue w as 

dissolved in dichloromethane (3.0 mL).  To the solu tion, 

triethylamine (170 µL) and 3-benzoyloxybenzenesulfonyl 

chloride (297 mg) obtained according to a method de scribed 

in the document (J. Pesticide. Chem., 13, 107-115 ( 1988)) 

were added, and the mixture was stirred at room 

temperature for 2 hours.  To the reaction mixture, water 

(7.0 mL) was added, and the resultant mixture was t hen 

extracted with ethyl acetate (10 mL).  The organic layer 

was washed with brine (10 mL), dried over anhydrous  sodium 

sulfate, and then concentrated under reduced pressu re.  

The residue was purified by silica gel column 

chromatography (30% ethyl acetate/hexane).  The obt ained 

colorless oil (165 mg) was dissolved in a solution of 
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methylamine in methanol (40%, 3.0 mL), and the solu tion 

was stirred at room temperature for 30 minutes.  Th e 

reaction mixture was concentrated under reduced pre ssure, 

and the residue was then dissolved in DMF (3.0 mL).   To 

the solution, potassium carbonate (102 mg), potassi um 

iodide (6.0 mg), and (chloromethyl)cyclopropane (34  µL) 

were added, and the mixture was stirred at 90 °C for 14 

hours.  The reaction mixture was cooled to room 

temperature, water (10 mL) was then added thereto, and the 

resultant mixture was then extracted with ethyl ace tate 

(15 mL).  The organic layer was washed with water ( 10 mL) 

and brine (10 mL), dried over anhydrous sodium sulf ate, 

and then concentrated under reduced pressure.  The residue 

was purified by silica gel column chromatography (3 0% 

ethyl acetate/hexane) to obtain the title compound (124 

mg) as a colorless oil. 

[0327] 

Reference Example 230 

Synthesis of 3-(2,2-difluoroethoxy)-N-(5-(methoxyme thoxy)-

2-methylpentan-2-yl)benzenesulfonamide 

[0328] 

[Formula 58] 

 The title compound (367 mg) was obtained as a pale  

yellow gum according to the method of Reference Exa mple 

N
H

OMOM
S
O

O

O

F

F
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229 from the benzyl 5-(methoxymethoxy)-2-methylpent an-2-

ylcarbamate (628 mg) obtained in Reference Example 225. 

[0329] 

Reference Example 231 

Synthesis of 3-(cyclopentyloxy)-N-(5-(methoxymethox y)-2-

methylpentan-2-yl)benzenesulfonamide 

[0330] 

[Formula 59] 

OMOM

O
N
H

S
O

O

 

[0331] 

 The title compound (379 mg) was obtained as a pale  

yellow gum according to the method of Reference Exa mple 

229 from the benzyl 5-(methoxymethoxy)-2-methylpent an-2-

ylcarbamate (628 mg) obtained in Reference Example 225. 

Reference Example 232 

Synthesis of (Z)-N-(5-(methoxymethoxy)-2-methylpent an-2-

yl)-3-(prop-1-enyl)benzenesulfonamide 

[0332] 

[Formula 60] 

N
H

S
O

O

OMOM

 

[0333] 

 The benzyl 5-(methoxymethoxy)-2-methylpentan-2-

ylcarbamate (3.24 g) obtained in Reference Example 225 was 

dissolved in methanol (25 mL).  To the solution, 5%  
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palladium-carbon (600 mg) was added, and the reacti on 

mixture was stirred at room temperature for 3 hours  under 

a hydrogen atmosphere.  The precipitate was removed  by 

filtration through a pad of Celite and washed with 

methanol (150 mL).  Then, the combined filtrate was  

concentrated under reduced pressure.  The residue w as 

dissolved in dichloromethane (30 mL).  To the mixtu re, 

triethylamine (2.45 mL) and 3-bromobenzenesulfonyl 

chloride (2.06 mL) were added, and the mixture was stirred 

at room temperature for 14 hours.  To the reaction mixture, 

water (100 mL) was added, and the resultant mixture  was 

then extracted with ethyl acetate (100 mL).  The or ganic 

layer was washed with brine (100 mL), dried over an hydrous 

sodium sulfate, and then concentrated under reduced  

pressure.  The residue was purified by silica gel c olumn 

chromatography (25% ethyl acetate/hexane).  An aliq uot 

(951 mg) of the obtained colorless oil (2.85 g) was  co-

evaporated with toluene (10 mL × 3), and the residue was 

then dissolved in THF (20 mL).  To the solution, a 

solution of n-butyllithium in hexane (2.59 M, 2.0 m L) was 

gradually added dropwise at -78 °C, and the mixture was 

stirred for 5 minutes.  To the reaction mixture, DM F (0.48 

mL) was added at -78 °C, and the mixture was stirred at -

78°C for 1 hour.  To the reaction mixture, acetic acid  (740 

µL) was added, and the mixture was stirred at room 

temperature for 20 minutes.  To the reaction mixtur e, 

water (40 mL) was added, and the resultant mixture was 

then extracted with ethyl acetate (30 mL).  The org anic 

layer was washed with brine (30 mL), dried over anh ydrous 
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sodium sulfate, and then concentrated under reduced  

pressure.  The residue was purified by silica gel c olumn 

chromatography (40% ethyl acetate/hexane). 

[0334] 

 Ethyltriphenylphosphonium bromide (501 mg) was 

suspended in THF (4.5 mL).  To the suspension, a so lution 

of NaHMDS in THF (1.0 M, 1.35 mL) was added at 0 °C, and 

the mixture was stirred at 0 °C for 30 minutes.  To the 

reaction mixture, a THF (1.0 mL) solution of the ab ove 

colorless oil (148 mg) which was obtained by column  

chromatography purification was gradually added at -78 °C, 

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

To the reaction mixture, an aqueous saturated ammon ium 

chloride solution (10 mL) was added, and the result ant 

mixture was then extracted with ethyl acetate (20 m L).  

The organic layer was washed with brine (10 mL), dr ied 

over anhydrous sodium sulfate, and then concentrate d under 

reduced pressure.  The residue was purified by sili ca gel 

column chromatography (20% ethyl acetate/hexane) to  obtain 

the title compound (138 mg) as a colorless oil. 

[0335] 

Reference Example 233 

Synthesis of N-(4-(methoxymethoxy)butyl)benzenesulf onamide 

[0336]  

[Formula 61] 

N
H

OMOM
S
O

O  

[0337] 
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 4-Aminobutanol (700 mg) was dissolved in THF (12.5  

mL).  To the solution, magnesium oxide (1.58 g), wa ter 

(3.2 mL), and benzenesulfonyl chloride (1.15 mL) we re 

added, and the mixture was stirred at room temperat ure for 

2 hours.  The precipitate was removed by filtration , and 

washed with chloroform (50 mL).  Then, the combined  

filtrate was concentrated under reduced pressure.  To the 

residue, water (20 mL) was added, and the resultant  

mixture was then extracted with ethyl acetate (20 m L).  

The organic layer was washed with brine (20 mL), dr ied 

over anhydrous sodium sulfate, and then concentrate d under 

reduced pressure.  The residue was purified by sili ca gel 

column chromatography (100% ethyl acetate).  The ob tained 

colorless oil (1.48 g) was dissolved in dichloromet hane 

(7.5 mL).  To the solution, N,N-diisopropylethylami ne 

(3.43 mL) and chloromethyl methyl ether (1.0 mL) we re 

added, and the mixture was stirred at room temperat ure for 

1.5 hours.  The reaction mixture was concentrated u nder 

reduced pressure, and the residue was then purified  by 

silica gel column chromatography (50% ethyl 

acetate/hexane) to obtain the title compound (1.36 g) as a 

colorless oil. 

[0338] 

Reference Example 234 

Synthesis of N-(1-(3-

(methoxymethoxy)propyl)cyclopropyl)benzenesulfonami de 

[0339] 

[Formula 62] 
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N
H

OMOM
S
O

O  
[0340] 

 The title compound (178 mg) was obtained as a 

colorless oil according to the method of Reference Example 

233 from 1-aminocyclopropanepropanol hydrochloride (138 

mg) obtained according to a method described in the  

document (J. Heterocyclic. Chem., 25, 1769-1772 (19 88)). 

[0341]  

Reference Example 235 

Synthesis of 3-methoxy-N-(1-(3-

(methoxymethoxy)propyl)cyclopropyl)benzenesulfonami de 

[0342] 

[Formula 63] 

N
H

OMOM
S
O

O

MeO

 

[0343] 

 The title compound (192 mg) was obtained as a 

colorless oil according to the method of Reference Example 

233 from 1-aminocyclopropanepropanol hydrochloride (138 

mg) obtained according to a method described in the  

document (J. Heterocyclic. Chem., 25, 1769-1772 (19 88)) 

and 3-methoxybenzenesulfonyl chloride (140 µL). 

[0344] 

Reference Example 236 

Synthesis of 3-(cyclopropylmethoxy)-N-(4-

(methoxymethoxy)butyl)benzenesulfonamide 

[0345] 
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[Formula 64] 

N
H

OMOM
S
O

O

O

 

[0346] 

 A colorless oil (285 mg) was obtained according to  

the method of Reference Example 233 from 4-aminobut anol 

(89 mg) and 3-benzoyloxybenzenesulfonyl chloride (3 00 mg) 

obtained according to a method described in the doc ument 

(J. Pesticide. Chem., 13, 107-115 (1988)).  This oi l was 

dissolved in methanol (5.0 mL).  To the solution, D BU (441 

mg) was added, and the mixture was stirred at room 

temperature for 45 minutes.  To the reaction mixtur e, 

acetic acid (210 µL) was added, and the mixture was 

stirred at room temperature for 10 minutes.  The re action 

mixture was then concentrated under reduced pressur e.  The 

residue was purified by silica gel column chromatog raphy 

(100% ethyl acetate).  The obtained colorless oil ( 147 mg) 

was dissolved in DMF (4.0 mL).  To the solution, po tassium 

carbonate (141 mg), potassium iodide (8.5 mg), and 

(chloromethyl)cyclopropane (47 µL) were added, and the 

mixture was stirred at 90 °C for 14 hours.  The reaction 

mixture was cooled to room temperature, water (10 m L) was 

then added thereto, and the resultant mixture was t hen 

extracted with ethyl acetate (10 mL).  The organic layer 

was washed with water (10 mL) and brine (10 mL), dr ied 

over anhydrous sodium sulfate, and then concentrate d under 

reduced pressure.  The residue was purified by sili ca gel 
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column chromatography (30% ethyl acetate/hexane) to  obtain 

the title compound (91 mg) as a colorless oil. 

[0347] 

Reference Example 237 

Synthesis of 3-(cyclopropylmethoxy)-N-(1-(3-

(methoxymethoxy)propyl)cyclopropyl)benzenesulfonami de 

[0348] 

[Formula 65] 

N
H

OMOM
S
O

O

O

 

[0349] 

 The title compound (312 mg) was obtained as a 

colorless oil according to the method of Reference Example 

236 from 1-aminocyclopropanepropanol hydrochloride (258 

mg) obtained according to a method described in the  

document (J. Heterocyclic. Chem., 25, 1769-1772 (19 88)) 

and 3-benzoyloxybenzenesulfonyl chloride (504 mg) o btained 

according to a method described in the document (J.  

Pesticide. Chem., 13, 107-115 (1988)). 

[0350] 

Reference Example 238 

Synthesis of benzyl 5-(2,4-dioxo-3,4-dihydropyrimid in-

1(2H)-yl)-2-methylpentan-2-ylcarbamate 

[0351] 

[Formula 66] 

N

HN

O

O

NHCbz
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 4-Hydroxy-1,1-dimethylbutylamine (7.34 g) obtained  

according to a method described in the document (J.  Am. 

Chem. Soc., 77, 1079-1083 (1955)) was dissolved in 

dichloromethane (100 mL).  To the solution, easily 

available N-(benzyloxycarbonyloxy)succinimide (18.0  g) was 

added, and the mixture was stirred at room temperat ure for 

14 hours.  The reaction mixture was concentrated un der 

reduced pressure.  To the residue, water (200 mL) w as then 

added, and the resultant mixture was then extracted  with 

ethyl acetate (200 mL).  The organic layer was wash ed with 

brine (100 mL), dried over anhydrous sodium sulfate , and 

then concentrated under reduced pressure.  The resi due was 

purified by silica gel column chromatography (40% e thyl 

acetate/hexane).  The obtained colorless oil (3.32 g) was 

dissolved in THF (130 mL).  To the solution, 

triphenylphosphine (4.50 g) and 3-benzoylpyrimidine -

2,4(1H,3H)-dione (3.14 g) obtained according to a m ethod 

described in the document (J. Med. Chem., 50, 6032- 6038 

(2007)) were added, and the mixture was stirred at room 

temperature for 5 minutes.  To the reaction mixture , a 

toluene solution of DEAD (2.2 M, 7.81 mL) was gradu ally 

added dropwise, and the mixture was stirred at room  

temperature for 30 hours.  The reaction mixture was  

concentrated under reduced pressure, and the residu e was 

then purified by silica gel column chromatography ( 60% 

ethyl acetate/hexane).  The obtained compound was 

dissolved in a solution of methylamine in methanol (40%, 

50 mL), and the mixture was stirred at room tempera ture 

for 30 minutes.  The reaction mixture was concentra ted 
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under reduced pressure, and the residue was then pu rified 

by silica gel column chromatography (3% 

methanol/chloroform) to obtain the title compound ( 3.59 g) 

as a foam. 

[0352] 

Reference Examples 239 and 240 

Synthesis of tert-butyl 5-hydroxy-2-methylpentan-2-

ylcarbamate and tert-butyl 5-hydroxy-2,2-

dimethylpyrrolidine-1-carboxylate 

[0353] 

[Formula 67] 

BocHN
OH N

Boc
OH

参考例239 参考例240  

 

[0354] 

 2-Amino-2-methyl-1-propanol (9.54 mL) was dissolve d 

in methanol (200 mL).  To the solution, Boc 2O (26.2 g) was 

added, and the mixture was stirred at room temperat ure for 

2 hours.  The reaction mixture was concentrated und er 

reduced pressure, and the residue was then purified  by 

silica gel column chromatography (30% ethyl 

acetate/hexane).  An aliquot (15.5 g) of the obtain ed 

colorless solid (19.2 g) was dissolved in toluene ( 65 mL) 

and dimethyl sulfoxide (hereinafter, referred to as  DMSO; 

65 mL).  To the solution, pyridine (9.71 mL), 

trifluoroacetic acid (4.46 mL), and EDC ⋅HCl (46.0 g) were 

added, and the mixture was stirred at room temperat ure for 

30 minutes.  To the reaction mixture, water (250 mL ) was 

Reference 
Example 239 

Reference 
Example 240 
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added, and the resultant mixture was then extracted  with 

ethyl acetate (250 mL × 2).  The organic layer was washed 

with brine (100 mL), dried over anhydrous sodium su lfate, 

and then concentrated under reduced pressure.  The residue 

was co-evaporated with toluene (20 mL × 3). 

[0355] 

 Sodium hydride (55%, 4.36 g) was suspended in THF (80 

mL).  To the suspension, triethyl phosphonoacetate (20.6 

mL) was gradually added at 0 °C, and the mixture was 

stirred at room temperature for 15 minutes.  To the  

reaction mixture, a THF solution (80 mL) of the res idue 

which was obtained by co-evaporation with toluene w as 

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

reflux at 70 °C for 1 hour.  The reaction mixture was 

concentrated under reduced pressure.  To the residu e, an 

aqueous saturated ammonium chloride solution (150 m L) was 

then added, and the resultant mixture was then extr acted 

with 50% ethyl acetate/hexane (200 mL).  The organi c layer 

was washed with brine (100 mL), dried over anhydrou s 

sodium sulfate, and then concentrated under reduced  

pressure.  The residue was purified by silica gel c olumn 

chromatography (15% ethyl acetate/hexane).  The obt ained 

pale yellow oil (17.2 g) was dissolved in ethyl ace tate 

(100 mL).  To the solution, 10% palladium-carbon (6 .0 g) 

was added, and the reaction mixture was stirred at room 

temperature for 3 hours under a hydrogen atmosphere .  The 

precipitate was removed by filtration through a pad  of 

Celite and washed with ethyl acetate (600 mL).  The n, the 

combined filtrate was concentrated under refuced pr essure.  
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The obtained colorless oil (17.2 g) was co-evaporat ed with 

toluene (20 mL × 1), and the residue was then dissolved in 

THF (200 mL).  To the mixture, a solution of lithiu m 

borohydride in THF (2.0 M, 55.4 mL) was added, and the 

mixture was stirred at room temperature for 3 days.   To 

the reaction mixture, an aqueous saturated ammonium  

chloride solution (100 mL) was gradually added drop wise at 

0°C, and the resultant mixture was then extracted wit h 

ethyl acetate (50 mL × 3).  The organic layer was washed 

with brine (100 mL), dried over anhydrous sodium su lfate, 

and then concentrated under reduced pressure.  The residue 

was purified by silica gel column chromatography 

(Reference Example 240: 20% ethyl acetate/hexane, 

Reference Example 239: 70% ethyl acetate/hexane) to  obtain 

the title compounds of Reference Examples 239 (5.9 g) and 

240 (7.5 g) as a colorless gum and a colorless soli d, 

respectively. 

[0356] 

Reference Example 241 

Synthesis of tert-butyl 5-(methoxymethylthio)-2-

methylpentan-2-ylcarbamate 

[0357] 

[Formula 68] 

BocHN
SMOM

 

[0358] 

 The tert-butyl 5-hydroxy-2-methylpentan-2-ylcarbam ate 

(743 mg) obtained in Reference Example 239 was diss olved 

in pyridine (10 mL).  To the solution, methanesulfo nyl 
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chloride (320 µL) was added, and the mixture was stirred 

at room temperature for 1 hour.  To the reaction mi xture, 

water (20 mL) was added, and the resultant mixture was 

then extracted with ethyl acetate (20 mL × 4).  The 

organic layer was dried over anhydrous sodium sulfa te and 

then concentrated under reduced pressure.  The resi due was 

co-evaporated with toluene (10 mL × 3), and the residue 

was then dissolved in DMF (13 mL).  To the mixture,  

potassium carbonate (1.42 g) and thioacetic acid (4 90 µL) 

were added, and the mixture was stirred at room 

temperature for 2.5 hours.  To the reaction mixture , water 

(25 mL) was added, and the resultant mixture was th en 

extracted with ethyl acetate (25 mL).  The organic layer 

was washed with water (20 mL) and brine (20 mL), dr ied 

over anhydrous sodium sulfate, and then concentrate d under 

reduced pressure.  The residue was dissolved in met hanol 

(10 mL).  To the mixture, sodium methoxide (369 mg)  was 

added, and the mixture was stirred at room temperat ure for 

30 minutes.  The reaction mixture was concentrated under 

reduced pressure, an aqueous saturated ammonium chl oride 

solution (15 mL) was then added thereto, and the re sultant 

mixture was then extracted with ethyl acetate (20 m L × 2).  

The organic layer was washed with brine (10 mL), dr ied 

over anhydrous sodium sulfate, and then concentrate d under 

reduced pressure.  The residue was dissolved in 

dichloromethane (5.0 mL).  To the mixture, N,N-

diisopropylethylamine (2.08 mL) and chloromethyl me thyl 

ether (650 µL) were added, and the mixture was stirred at 

room temperature for 4 hours.  To the reaction mixt ure, an 
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aqueous saturated ammonium chloride solution (10 mL ) was 

added, and the resultant mixture was then extracted  with 

ethyl acetate (10 mL).  The organic layer was washe d with 

an aqueous saturated ammonium chloride solution (10  mL) 

and brine (10 mL), dried over anhydrous sodium sulf ate, 

and then concentrated under reduced pressure.  The residue 

was purified by silica gel column chromatography (1 5% 

ethyl acetate/hexane) to obtain the title compound (788 

mg) as a colorless oil. 

[0359] 

Reference Example 242 

Synthesis of (E)-N-(7-bromo-2-methylhept-5-en-2-yl) -3-

(cyclopropylmethoxy)benzenesulfonamide 

[0360]  

[Formula 69] 

N
H

BrS
O

O

O

 

[0361] 

 The tert-butyl 5-hydroxy-2,2-dimethylpyrrolidine-1 -

carboxylate (940 mg) obtained in Reference Example 240 was 

dissolved in toluene (20 mL).  To the solution, eth yl 

(triphenylphosphoranylidene)acetate (1.74 g) was ad ded, 

and the mixture was heated to reflux at 125 °C for 18 hours.  

The reaction mixture was concentrated under reduced  

pressure, and the residue was then purified by sili ca gel 

column chromatography (15% ethyl acetate/hexane).  The 

obtained pale yellow gum (530 mg) was co-evaporated  with 
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toluene (10 mL × 2), and the residue was then dissolved in 

THF (10 mL).  To the solution, a solution of DIBAL in THF 

(1.0 M, 9.3 mL) was gradually added at -78 °C, and the 

mixture was stirred at -78 °C for 2 hours.  To the reaction 

mixture, a aqueous saturated Rochelle salt solution  (20 

mL) and brine (10 mL) were gradually added at -78 °C, and 

the mixture was stirred at room temperature for 14 hours.  

After extracted with ethyl acetate (20 mL × 3), the 

organic layer was dried over anhydrous sodium sulfa te and 

then concentrated under reduced pressure.  The resi due was 

purified by silica gel column chromatography (40% e thyl 

acetate/hexane).  The obtained colorless oil (450 m g) was 

dissolved in a hydrochloric acid-dioxane solution ( 4.0 M, 

5.0 mL), and the mixture was stirred at room temper ature 

for 50 minutes.  The reaction mixture was concentra ted 

under reduced pressure, and the residue was then co -

evaporated with toluene (10 mL × 3).  The residue was 

dissolved in THF (4.0 mL) and water (1.0 mL).  To t he 

solution, triethylamine (340 µL), magnesium oxide (373 mg), 

and 3-benzoyloxybenzenesulfonyl chloride (604 mg) o btained 

according to a method described in the document (J.  

Pesticide. Chem., 13, 107-115 (1988)) were added, a nd the 

mixture was stirred at room temperature for 2 hours .  The 

precipitate was removed by filtration and washed wi th 

ethyl acetate (50 mL) and water (10 mL).  Then, the  

combined filtrate was concentrated under reduced pr essure.  

To the residue, brine (20 mL) was added, and the re sultant 

mixture was then extracted with ethyl acetate (20 m L).  

The organic layer was dried over anhydrous sodium s ulfate 
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and then concentrated under reduced pressure.  The residue 

was purified by silica gel column chromatography (4 0% 

ethyl acetate/hexane).  The obtained colorless oil (310 

mg) was dissolved in a solution of methylamine in m ethanol 

(40%, 3.0 mL), and the solution was stirred at room  

temperature for 30 minutes.  The reaction mixture w as 

concentrated under reduced pressure, and the residu e was 

then dissolved in DMF (4.0 mL).  To the mixture, po tassium 

carbonate (213 mg), potassium iodide (17 mg), and 

(chloromethyl)cyclopropane (78 µL) were added, and the 

mixture was stirred at 90 °C for 14 hours.  The reaction 

mixture was cooled to room temperature, water (10 m L) was 

then added thereto, and the resultant mixture was t hen 

extracted with ethyl acetate (15 mL).  The organic layer 

was washed with water (10 mL) and brine (10 mL), dr ied 

over anhydrous sodium sulfate, and then concentrate d under 

reduced pressure.  The residue was purified by sili ca gel 

column chromatography (30% ethyl acetate/hexane).  The 

obtained pale yellow oil was dissolved in THF (4.5 mL).  

To the solution, triphenylphosphine (275 mg) and ca rbon 

tetrabromide (348 mg) were added, and the mixture w as 

stirred at room temperature for 45 minutes.  The re action 

mixture was concentrated under reduced pressure, an d the 

residue was then purified by silica gel column 

chromatography (20% ethyl acetate/hexane) to obtain  the 

title compound (220 mg) as a colorless solid. 

[0362] 

Reference Example 243 
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Synthesis of N-(1-(3-aminopropoxy)-2-methylpropan-2 -

yl)benzenesulfonamide  

[0363] 

[Formula 70] 

O N
H

S
O

O

H2N

 
[0364] 

 3-Benzyloxypropanol (1.25 g) was dissolved in 

dichloromethane (15 mL).  To the solution, triethyl amine 

(1.57 mL) and methanesulfonyl chloride (700 µL) were added, 

and the mixture was stirred at room temperature for  30 

minutes.  To the reaction mixture, water (30 mL) wa s added, 

and the resultant mixture was then extracted with e thyl 

acetate (30 mL).  The organic layer was washed with  brine 

(10 mL), dried over anhydrous sodium sulfate, and t hen 

concentrated under reduced pressure.  The residue w as co-

evaporated with toluene (10 mL × 2). 

[0365] 

 2-Amino-2-methyl-1-propanol (669 mg) was dissolved  in 

DMF (20 mL).  To the solution, sodium hydride (55%,  328 

mg) was added, and the mixture was stirred at 50 °C for 1.5 

hours.  The reaction mixture was cooled to room 

temperature.  A DMF (10 mL) solution of the above r esidue 

which was co-evaporated with toluene was then gradu ally 

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

at 0 °C for 5 hours.  To the reaction mixture, ethyl acet ate 

(10 mL) was added, and the resultant mixture was th en 

extracted with dilute hydrochloric acid (1.0 M, 20 mL).  

The aqueous layer was turned into basic (approximat ely pH 
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14) by the addition of an aqueous sodium hydroxide 

solution (1.0 M, 25 mL), and was then extracted wit h ethyl 

acetate.  The organic layer was dried over anhydrou s 

sodium sulfate and then concentrated under reduced 

pressure.  The residue was co-evaporated with tolue ne (10 

mL × 2), and the residue was then dissolved in 

dichloromethane (20 mL).  To the mixture, triethyla mine 

(840 µL) and benzenesulfonyl chloride (570 mL) were added , 

and the mixture was stirred at room temperature for  14 

hours.  To the reaction mixture, water (30 mL) was added, 

and the resultant mixture was then extracted with e thyl 

acetate (50 mL).  The organic layer was washed with  brine 

(20 mL), dried over anhydrous sodium sulfate, and t hen 

concentrated under reduced pressure.  The residue w as 

purified by silica gel column chromatography (15% e thyl 

acetate/hexane).  The obtained colorless oil (885 m g) was 

dissolved in methanol (15 mL).  To the solution, 10 % 

palladium-carbon (1.6 g) was added, and the reactio n 

mixture was stirred at room temperature for 22 hour s under 

a hydrogen atmosphere.  The precipitate was removed  by 

filtration through a pad of Celite and washed with 

methanol (150 mL).  Then, the combined filtrate was  

concentrated.  The residue (666 mg) was dissolved i n 

dichloromethane (10 mL).  To the solution, triethyl amine 

(490 µL) and methanesulfonyl chloride (200 µL) were added, 

and the mixture was stirred at room temperature for  15 

minutes.  To the reaction mixture, water (20 mL) wa s added, 

and the resultant mixture was then extracted with e thyl 

acetate (30 mL).  The organic layer was washed with  brine 
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(10 mL), dried over anhydrous sodium sulfate, and t hen 

concentrated under reduced pressure.  The residue ( 847 mg) 

was dissolved in DMF (15 mL).  To the solution, sod ium 

azide (453 mg) was added, and the mixture was stirr ed at 

60°C for 45 minutes.  The reaction mixture was cooled to 

room temperature, water (30 mL) was then added ther eto, 

and the resultant mixture was then extracted with e thyl 

acetate (30 mL).  The organic layer was washed with  water 

(20 mL) and brine (20 mL), dried over anhydrous sod ium 

sulfate, and then concentrated under reduced pressu re.  

The residue was purified by silica gel column 

chromatography (20% ethyl acetate/hexane).  The obt ained 

colorless oil (643 mg) was dissolved in methanol (1 0 mL).  

To the solution, 5% palladium-carbon (640 mg) was a dded, 

and the reaction mixture was stirred at room temper ature 

for 30 minutes under a hydrogen atmosphere.  The 

precipitate was removed by filtration through a pad  of 

Celite and washed with methanol (150 mL).  Then, th e 

filtrate was concentrated under reduced pressure to  obtain 

the title compound (600 mg) as a crude product. 

[0366] 

Reference Example 244 

Synthesis of N-(1-(3-aminopropoxy)-2-methylpropan-2 -yl)-3-

(cyclopropylmethoxy)benzenesulfonamide 

[0367] 

[Formula 71] 
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O N
H

S
O

O

O

H2N

 

[0368] 

 3-Benzyloxypropanol (1.33 g) was dissolved in 

dichloromethane (15 mL).  To the solution, triethyl amine 

(1.45 mL) and methanesulfonyl chloride (0.68 mL) we re 

added, and the mixture was stirred at room temperat ure for 

30 minutes.  To the reaction mixture, water (30 mL)  was 

added, and the resultant mixture was then extracted  with 

ethyl acetate (30 mL).  The organic layer was washe d with 

brine (10 mL), dried over anhydrous sodium sulfate,  and 

then concentrated under reduced pressure.  The resi due was 

co-evaporated with toluene (10 mL × 2). 

[0369] 

 2-Amino-2-methyl-1-propanol (669 mg) was dissolved  in 

DMF (20 mL).  To the solution, sodium hydride (55%,  328 

mg) was added, and the mixture was stirred at 50 °C for 2 

hours.  The reaction mixture was cooled to room 

temperature.  A DMF (10 mL) solution of the above r esidue 

which was co-evaporated with toluene was then gradu ally 

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

at 0 °C for 6.5 hours.  To the reaction mixture, ethyl 

acetate (10 mL) was added, and the resultant mixtur e was 

then extracted with dilute hydrochloric acid (1.0 M , 20 

mL).  The aqueous layer was turned into basic 

(approximately pH 14) by the addition of an aqueous  sodium 

hydroxide solution (1.0 M, 25 mL), and was then ext racted 
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with ethyl acetate.  The organic layer was dried ov er 

anhydrous sodium sulfate and then concentrated unde r 

reduced pressure.  The residue was co-evaporated wi th 

toluene (10 mL × 2), and the residue was then dissolved in 

dichloromethane (20 mL).  To the mixture, triethyla mine 

(0.60 mL) and 3-benzoyloxybenzenesulfonyl chloride (976 

mg) obtained according to a method described in the  

document (J. Pesticide. Chem., 13, 107-115 (1988)) were 

added, and the mixture was stirred at room temperat ure for 

3 days.  To the reaction mixture, water (30 mL) was  added, 

and the resultant mixture was then extracted with e thyl 

acetate (50 mL).  The organic layer was washed with  brine 

(20 mL), dried over anhydrous sodium sulfate, and t hen 

concentrated under reduced pressure.  The residue w as 

purified by silica gel column chromatography (25% e thyl 

acetate/hexane). 

[0370] 

 The obtained colorless oil (1.26 g) was dissolved in 

a solution of methylamine in methanol (40%, 10 mL),  and 

the solution was stirred at room temperature for 30  

minutes.  The reaction mixture was concentrated und er 

reduced pressure, and the residue was then dissolve d in 

methanol (30 mL).  To the solution, 10% palladium-c arbon 

(2.4 g) was added, and the reaction mixture was sti rred 

under a hydrogen atmosphere at room temperature for  1.5 

hours and at 45 °C for 2 hours.  The precipitate was removed 

by filtration through a pad of Celite and washed wi th 

methanol (60 mL).  Then, the combined filtrate was 

concentrated under reduced pressure.  The residue w as co-
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evaporated with toluene (10 mL), and the residue wa s then 

dissolved in DMF (12.5 mL).  To the mixture, potass ium 

carbonate (688 mg), potassium iodide (50 mg), and 

(chloromethyl)cyclopropane (250 µL) were added, and the 

mixture was stirred at 90 °C for 12 hours.  To the reaction 

mixture, water (30 mL) was added, and the resultant  

mixture was then extracted with ethyl acetate (35 m L).  

The organic layer was washed with water (30 mL) and  brine 

(20 mL), dried over anhydrous sodium sulfate, and t hen 

concentrated under reduced pressure.  The residue w as 

purified by silica gel column chromatography (40% e thyl 

acetate/hexane).  The obtained crude product (1.10 g) was 

dissolved in dichloromethane (6.0 mL).  To the solu tion, 

triethylamine (400 µL) and methanesulfonyl chloride (190 

µL) were added, and the mixture was stirred at room 

temperature for 30 minutes.  To the reaction mixtur e, 

water (20 mL) was added, and the resultant mixture was 

then extracted with ethyl acetate (30 mL).  The org anic 

layer was washed with brine (10 mL), dried over anh ydrous 

sodium sulfate, and then concentrated under reduced  

pressure.  The residue was dissolved in DMF (15 mL) .  To 

the mixture, sodium azide (435 mg) was added, and t he 

mixture was stirred at 60 °C for 1 hour.  The reaction 

mixture was cooled to room temperature, water (30 m L) was 

then added thereto, and the resultant mixture was t hen 

extracted with ethyl acetate (30 mL).  The organic layer 

was washed with water (20 mL) and brine (20 mL), dr ied 

over anhydrous sodium sulfate, and then concentrate d under 

reduced pressure.  The residue was purified by sili ca gel 
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column chromatography (20% ethyl acetate/hexane).  The 

obtained colorless oil (790 mg) was dissolved in me thanol 

(10 mL).  To the solution, 5% palladium-carbon (300  mg) 

was added, and the reaction mixture was stirred at room 

temperature for 30 minutes under a hydrogen atmosph ere.  

The precipitate was removed by filtration through a  pad of 

Celite and washed with methanol (60 mL).  Then, the  

combined filtrate was concentrated under reduced pr essure 

to obtain the title compound (730 mg) as a crude pr oduct. 

[0371] 

Reference Example 245 

Synthesis of N-(2-(4-(bromomethyl)phenyl)propan-2-

yl)benzenesulfonamide 

[0372] 

[Formula 72] 

H
N S

O

O

Br

 

[0373] 

 2-p-Tolylpropan-2-amine (550 mg) obtained accordin g 

to a method described in the document (Tetrahedron Lett., 

38, 1241-1244 (1997)) was dissolved in dichlorometh ane (10 

mL).  To the solution, triethylamine (1.04 mL) and 

benzenesulfonyl chloride (670 µL) were added, and the 

mixture was stirred at room temperature for 3 days.   To 

the reaction mixture, water (30 mL) was added, and the 

resultant mixture was then extracted with ethyl ace tate 

(30 mL).  The organic layer was washed with brine ( 10 mL), 

dried over anhydrous sodium sulfate, and then conce ntrated 

under reduced pressure.  The residue was purified b y 
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silica gel column chromatography (20% ethyl 

acetate/hexane).  An aliquot (145 mg) of the obtain ed 

yellow solid (511 mg) was dissolved in ethyl acetat e (1.5 

mL), and the solution was added to an aqueous solut ion 

(1.0 mL) of sodium bromate (302 mg).  To the reacti on 

mixture, an aqueous solution (1.0 mL) of sodium bis ulfite 

(208 mg) was further gradually added dropwise over 15 

minutes, and the mixture was stirred at room temper ature 

for 3.5 hours.  To the reaction mixture, an aqueous  

saturated sodium thiosulfate solution (10 mL) was a dded, 

and the resultant mixture was then extracted with e thyl 

acetate (10 mL).  The organic layer was washed with  brine 

(10 mL), dried over anhydrous sodium sulfate, and t hen 

concentrated under reduced pressure to obtain the t itle 

compound (180 mg) as a crude product. 

[0374] 

Reference Example 246 

Synthesis of N-(2-(4-(bromomethyl)phenyl)propan-2-y l)-3-

methoxybenzenesulfonamide 

[0375] 

[Formula 73] 

H
N S

O

O

Br
OMe

 

[0376] 

 2-p-Tolylpropan-2-amine (745 mg) obtained accordin g 

to a method described in the document (Tetrahedron Lett., 

38, 1241-1244 (1997)) was dissolved in dichlorometh ane 

(5.0 mL).  To the solution, triethylamine (1.39 mL)  and 3-
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methoxybenzenesulfonyl chloride (1.06 mL) were adde d, and 

the mixture was stirred at room temperature for 20 hours.  

To the reaction mixture, water (30 mL) was added, a nd the 

resultant mixture was then extracted with ethyl ace tate 

(30 mL).  The organic layer was washed with brine ( 10 mL), 

dried over anhydrous sodium sulfate, and then conce ntrated 

under reduced pressure.  The residue was purified b y 

silica gel column chromatography (20% ethyl 

acetate/hexane).  An aliquot (160 mg) of the obtain ed pale 

yellow oil (904 mg) was dissolved in carbon tetrach loride 

(5.0 mL).  To the solution, N-bromosuccinimide (89 mg) and 

azobisisobutyronitrile (hereinafter, referred to as  AIBN; 

2.0 mg) were added, and the mixture was heated to r eflux 

at 90 °C for 2 hours.  The precipitate was removed by 

filtration and washed with chloroform (30 mL).  The n, the 

combined filtrate was concentrated under reduced pr essure.  

The residue was suspended in 50% chloroform/hexane (5.0 

mL).  The precipitate was removed by filtration aga in and 

washed with 50% chloroform/hexane (20 mL).  Then, t he 

combined filtrate was concentrated under reduced pr essure 

to obtain the title compound (185 mg) as a crude pr oduct. 

[0377] 

Reference Example 247 

Synthesis of N-(2-(4-(bromomethyl)phenyl)propan-2-y l)-3-

(cyclopropylmethoxy)benzenesulfonamide 

[0378]  

[Formula 74] 
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[0379] 

 2-p-Tolylpropan-2-amine (298 mg) obtained accordin g 

to a method described in the document (Tetrahedron Lett., 

38, 1241-1244 (1997)) was dissolved in dichlorometh ane 

(5.0 mL).  To the solution, triethylamine (420 µL) and 3-

benzoyloxybenzenesulfonyl chloride (445 mg) obtaine d 

according to a method described in the document (J.  

Pesticide. Chem., 13, 107-115 (1988)) were added, a nd the 

mixture was stirred at room temperature for 16 hour s.  To 

the reaction mixture, water (15 mL) was added, and the 

resultant mixture was then extracted with ethyl ace tate 

(20 mL).  The organic layer was washed with brine ( 10 mL), 

dried over anhydrous sodium sulfate, and then conce ntrated 

under reduced pressure.  The residue was purified b y 

silica gel column chromatography (20% ethyl 

acetate/hexane).  The obtained colorless gum (316 m g) was 

dissolved in a solution of methylamine in methanol (40%, 

4.0 mL), and the mixture was stirred at room temper ature 

for 30 minutes.  The reaction mixture was concentra ted 

under reduced pressure, and the residue was then co -

evaporated with toluene (5.0 mL).  The residue was then 

dissolved in DMF (5.0 mL).  To the mixture, potassi um 

carbonate (213 mg), potassium iodide (13 mg), and 

(chloromethyl)cyclopropane (78 µL) were added, and the 

mixture was stirred at 90 °C for 16 hours.  The reaction 
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mixture was cooled to room temperature, water (15 m L) was 

then added thereto, and the resultant mixture was t hen 

extracted with ethyl acetate (20 mL).  The organic layer 

was washed with water (15 mL) and brine (10 mL), dr ied 

over anhydrous sodium sulfate, and then concentrate d under 

reduced pressure.  The residue was purified by sili ca gel 

column chromatography (20% ethyl acetate/hexane).  The 

obtained colorless solid (233 mg) was dissolved in carbon 

tetrachloride (6.0 mL).  To the solution, N-

bromosuccinimide (125 mg) and AIBN (3.0 mg) were ad ded, 

and the mixture was heated to reflux at 90 °C for 2 hours.  

The precipitate was removed by filtration and washe d with 

chloroform (30 mL).  Then, the combined filtrate wa s 

concentrated under reduced pressure.  To the residu e, 

brine (10 mL) was added, and the resultant mixture was 

then extracted with 50% ethyl acetate/hexane (10 mL ).  The 

organic layer was dried over anhydrous sodium sulfa te and 

then concentrated under reduced pressure to obtain the 

title compound (255 mg) as a crude product. 

[0380] 

Reference Example 248 

Synthesis of N-(2-(6-(bromomethyl)pyridin-3-yl)prop an-2-

yl)-3-(cyclopropylmethoxy)benzenesulfonamide 

[0381]  

[Formula 75] 

NBr H
N S

O

O

O
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[0382] 

 6-(Hydroxymethyl)nicotinonitrile (1.59 g) obtained  

according to a method described in JP-A-2006-508054  was 

dissolved in DMF (30 mL).  To the solution, imidazo le (2.1 

g) and tert-butyldimethylsilyl chloride (2.33 g) we re 

added, and the mixture was stirred at room temperat ure for 

1.5 hours.  To the reaction mixture, water (60 mL) was 

added, and the resultant mixture was then extracted  with 

50% ethyl acetate/hexane (60 mL).  The organic laye r was 

washed with brine (30 mL), dried over anhydrous sod ium 

sulfate, and then concentrated under reduced pressu re.  

The residue was purified by silica gel column 

chromatography (5% ethyl acetate/hexane).  The obta ined 

colorless solid (1.99 g) was co-evaporated with tol uene 

(10 mL × 3). 

[0383] 

 Cerium chloride was suspended in THF, and the 

suspension was vigorously stirred at room temperatu re for 

2 hours.  The reaction mixture was ultrasonicated f or 5 

minutes and then cooled to -78 °C.  A solution of 

methyllithium in diethyl ether (1.09 M, 5.5 mL) was  

gradually added dropwise thereto, and the reaction mixture 

was stirred at -78 °C for 30 minutes.  An aliquot (497 mg) 

of the above colorless solid which was co-evaporate d with 

toluene was dissolved in THF (2.0 mL), and this sol ution 

was gradually added to the reaction mixture at -78 °C, and 

the mixture was stirred at room temperature for 2 h ours.  

To the reaction mixture, an aqueous saturated ammon ia 

solution (5.0 mL) was added, and the mixture was 
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vigorously stirred at room temperature for 30 minut es.  

The precipitate was removed by filtration through a  pad of 

Celite and washed with THF (100 mL).  Then, the com bined 

filtrate was concentrated under reduced pressure.  To the 

residue, water (20 mL) was added, and the resultant  

mixture was then extracted with chloroform (30 mL).   The 

organic layer was washed with brine (20 mL), dried over 

anhydrous sodium sulfate, and then concentrated und er 

reduced pressure.  The residue was dissolved in 

dichloromethane (6.0 mL).  To the mixture, triethyl amine 

(420 µL) and 3-benzoyloxybenzenesulfonyl chloride (593 mg ) 

obtained according to a method described in the doc ument 

(J. Pesticide. Chem., 13, 107-115 (1988)) were adde d, and 

the mixture was stirred at room temperature for 3 d ays.  

To the reaction mixture, water (10 mL) was added, a nd the 

resultant mixture was then extracted with ethyl ace tate 

(15 mL).  The organic layer was washed with brine ( 10 mL), 

dried over anhydrous sodium sulfate, and then conce ntrated 

under reduced pressure.  The residue was purified b y 

silica gel column chromatography (50% ethyl 

acetate/hexane).  The obtained pale orange oil (700  mg) 

was dissolved in a solution of methylamine in metha nol 

(40%, 3.0 mL), and the mixture was stirred at room 

temperature for 20 minutes.  The reaction mixture w as 

concentrated under reduced pressure, and the residu e was 

then purified by silica gel column chromatography ( 60% 

ethyl acetate/hexane).  The obtained pale yellow oi l (522 

mg) was dissolved in DMF (12 mL).  To the solution,  

potassium carbonate (332 mg), potassium iodide (20 mg), 
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and (chloromethyl)cyclopropane (122 µL) were added, and 

the mixture was stirred at 90 °C for 18 hours.  The reaction 

mixture was cooled to room temperature, water (20 m L) was 

then added thereto, and the resultant mixture was t hen 

extracted with ethyl acetate (30 mL).  The organic layer 

was washed with water (25 mL) and brine (20 mL), dr ied 

over anhydrous sodium sulfate, and then concentrate d under 

reduced pressure.  The residue was purified by sili ca gel 

column chromatography (5% methanol/chloroform) to o btain a 

desilylated compound (254 mg).  The desilylated com pound 

(249 mg) was dissolved in THF (3.0 mL).  To the sol ution, 

triphenylphosphine (182 mg) and carbon tetrabromide  (230 

mg) were added, and the mixture was stirred at room  

temperature for 1 hour.  The reaction mixture was 

concentrated under reduced pressure, and the residu e was 

then purified by silica gel column chromatography ( 60% 

ethyl acetate/hexane) to obtain the title compound (226 

mg) as a purple gum. 

[0384] 

Example 1 

Synthesis of N-(3-(cyclopropylmethoxy)benzyl)-3-((2 ,4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane -1-

sulfonamide 

[0385] 

[Formula 76] 

HN

N

O

O
O S

O

O
H
N

O
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[0386] 

 The 3-(methoxymethoxy)-N-(3-

(cyclopropylmethoxy)benzyl)-1-propanesulfonamide (6 .8 g) 

obtained in Reference Example 88 was dissolved in 

dichloromethane (20 mL).  To the solution, a soluti on of 

BCl 3 in dichloromethane (1.0 M, 6.7 mL) was added at 0 °C, 

and the mixture was stirred at room temperature for  1.5 

hours.  The reaction mixture was concentrated under  

reduced pressure, and the residue was dissolved in DCE (25 

mL). 

[0387] 

 2,4-Bis(trimethylsilyloxy)pyrimidine (7.1 g) obtai ned 

according to a method described in the document 

(Nucleosides & Nucleotides, 4, 565-585 (1985)) was 

dissolved in DCE (150 mL).  To the solution, the DC E 

solution (30 mL) of the above residue and iodine (1 80 mg) 

were added, and the mixture was heated to reflux at  95 °C 

for 3.5 hours.  The reaction mixture was cooled to room 

temperature, water (350 mL) and an aqueous saturate d 

sodium thiosulfate solution (10 mL) were then added  

thereto, and the resultant mixture was then extract ed with 

10% methanol/chloroform (100 mL × 3).  The combined 

organic layer was washed with brine (150 mL), dried  over 

anhydrous sodium sulfate, and then concentrated und er 

reduced pressure.  The residue was purified by sili ca gel 

column chromatography (100% ethyl acetate) to obtai n the 

title compound (3.5 g, yield: 42%) as a white solid . 

[0388] 
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 1H-NMR (CDCl 3) δ (ppm): 0.30-0.39 (2H, m), 0.57-0.68 

(2H, m), 1.20-1.31 (1H, m), 1.96-2.09 (2H, m), 3.0 (2H, t, 

J = 7.2 Hz), 3.57-3.64 (2H, m), 3.81 (2H, d, J = 6. 9 Hz), 

4.25 (2H, d, J = 6.1 Hz), 4.89 (1H, brs), 5.09 (2H,  s), 

5.75 (1H, dd, J = 7.9, 1.8 Hz), 6.76-6.90 (3H, m), 7.20-

7.29 (2H, m), 8.9 (1H, brs) 

[0389] 

Examples 2 to 94 

 Compounds shown below were synthesized according t o 

the method of Example 1 from the compounds obtained  in 

Reference Examples 89 to 181, respectively.  The re sults 

are shown in tables below. 

[0390] 

Example 2 

(R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)met hoxy)-

N-(1-(3-(2-hydroxy-2-methylpropoxy)phenyl)ethyl)pro pane-1-

sulfonamide 

Example 3 

(S)-N-(2-(3-(cyclopentyloxy)-4-fluorophenyl)-2-

hydroxybutyl)-3-((2,4-dioxo-3,4-dihydropyrimidin-1( 2H)-

yl)methoxy)propane-1-sulfonamide 

Example 4 

N-(3-cyclobutoxybenzyl)-3-((2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)methoxy)propane-1-sulfona mide  

Example 5 

(R)-N-(1-(3-(cyclopentyloxy)phenyl)ethyl)-3-((2,4-d ioxo-

3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane-1-

sulfonamide 

[0391] 
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Example 6 

3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy )-N-

((R)-1-(3-((R)-tetrahydrofuran-3-

yloxy)phenyl)ethyl)propane-1-sulfonamide 

Example 7 

N-(3-(cyclopropylmethoxy)-4-fluorobenzyl)-3-((2,4-d ioxo-

3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane-1-

sulfonamide 

Example 8 

(R)-N-(1-(3-(cyclopropylmethoxy)-4-fluorophenyl)eth yl)-3-

((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)p ropane-

1-sulfonamide 

Example 9 

(R)-N-(1-(3-(cyclopropylmethoxy)-4-fluorophenyl)-2-

methylpropyl)-3-((2,4-dioxo-3,4-dihydropyrimidin-1( 2H)-

yl)methoxy)propane-1-sulfonamide 

Example 10 

N-((3-(cyclopropylmethoxy)phenyl)(phenyl)methyl)-3- ((2,4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane -1-

sulfonamide 

[0329] 

Example 11 

N-(1-(3-(cyclopropylmethoxy)phenyl)ethyl)-3-((2,4-d ioxo-

3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane-1-

sulfonamide 

Example 12 

N-(3-(cyclopropylmethylthio)benzyl)-3-((2,4-dioxo-3 ,4-

dihydropyrimidin-1(2H)-yl)methoxy)propane-1-sulfona mide 

Example 13 
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(R)-N-(1-(3-cyclopropoxyphenyl)ethyl)-3-((2,4-dioxo -3,4-

dihydropyrimidin-1(2H)-yl)methoxy)propane-1-sulfona mide 

Example 14 

N-(3-(3-(cyclopropylmethoxy)phenyl)pentan-3-yl)-3-( (2,4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane -1-

sulfonamide 

[0393] 

Example 15 

3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy )-N-

(phenyl(3-(1,1,2,2-

tetrafluoroethoxy)phenyl)methyl)propane-1-sulfonami de 

Example 16 

3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy )-N-

((3-isobutoxyphenyl)(phenyl)methyl)propane-1-sulfon amide 

Example 17 

N-(bis(3-(cyclopropylmethoxy)phenyl)methyl)-3-((2,4 -dioxo-

3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane-1-

sulfonamide 

Example 18 

3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy )-N-

((3-((S)-2-methylbutoxy)phenyl)(phenyl)methyl)propa ne-1-

sulfonamide 

Example 19 

N-((3-(cyclopropylmethoxy)-4-fluorophenyl)(4-

fluorophenyl)methyl)-3-((2,4-dioxo-3,4-dihydropyrim idin-

1(2H)-yl)methoxy)propane-1-sulfonamide 

Example 20 
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N-(3-(3-(cyclopropylmethoxy)-4-fluorophenyl)pentan- 3-yl)-

3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-

yl)methoxy)propane-1-sulfonamide 

[0394] 

Example 21 

N-(3-(cyclopentyloxy)benzyl)-3-((2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)methoxy)propane-1-sulfona mide 

Example 22 

(R)-N-(1-(3-(cyclopropylmethoxy)-4-fluorophenyl)pro pyl)-3-

((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)p ropane-

1-sulfonamide 

Example 23 

(R)-N-(1-(3-(cyclopropylmethoxy)phenyl)ethyl)-3-((2 ,4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane -1-

sulfonamide 

Example 24 

(R)-N-(1-(3-(cyclopentyloxy)-4-fluorophenyl)ethyl)- 3-

((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)p ropane-

1-sulfonamide 

Example 25 

N-(1-(3-(cyclopropylmethoxy)-4-fluorophenyl)-2-

methylpropyl)-3-((2,4-dioxo-3,4-dihydropyrimidin-1( 2H)-

yl)methoxy)propane-1-sulfonamide 

[0395] 

Example 26 

N-(2-(3-(cyclopropylmethoxy)phenyl)propan-2-yl)-3-( (2,4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane -1-

sulfonamide 

Example 27 
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(R)-N-(1-(3-(cyclopropylmethoxy)phenyl)propyl)-3-(( 2,4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane -1-

sulfonamide 

Example 28 

N-(2-(3-(cyclopropylmethoxy)-4-fluorophenyl)propan- 2-yl)-

3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-

yl)methoxy)propane-1-sulfonamide 

Example 29 

N-((3-(cyclobutylmethoxy)phenyl)(phenyl)methyl)-3-( (2,4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane -1-

sulfonamide 

Example 30 

N-(cyclopropyl(3-(cyclopropylmethoxy)phenyl)methyl) -3-

((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)p ropane-

1-sulfonamide 

[0396] 

Example 31 

N-(1-(3-(cyclopropylmethoxy)phenyl)-2-methylpropyl) -3-

((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)p ropane-

1-sulfonamide 

Example 32 

N-(1-(3-(cyclopentyloxy)phenyl)ethyl)-3-((2,4-dioxo -3,4-

dihydropyrimidin-1(2H)-yl)methoxy)propane-1-sulfona mide 

Example 33 

N-(3-cyclopropoxybenzyl)-3-((2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)methoxy)propane-1-sulfona mide 

Example 34 
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N-(1-(3-(cyclopropylmethoxy)-4-fluorophenyl)propyl) -3-

((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)p ropane-

1-sulfonamide 

Example 35 

(S)-N-(1-(3-(cyclopropylmethoxy)-4-fluorophenyl)-2-

methylpropyl)-3-((2,4-dioxo-3,4-dihydropyrimidin-1( 2H)-

yl)methoxy)propane-1-sulfonamide 

[0397] 

Example 36 

N-(1-(3-(cyclopropylmethoxy)-4-fluorophenyl)ethyl)- 3-

((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)p ropane-

1-sulfonamide 

Example 37 

(R)-N-((3-(cyclopropylmethoxy)-4-fluorophenyl)(4-

fluorophenyl)methyl)-3-((2,4-dioxo-3,4-dihydropyrim idin-

1(2H)-yl)methoxy)propane-1-sulfonamide 

Example 38 

(S)-N-((3-(cyclopropylmethoxy)-4-fluorophenyl)(thio phen-2-

yl)methyl)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H) -

yl)methoxy)propane-1-sulfonamide 

Example 39 

N-(1-(3-(cyclopropylmethoxy)phenyl)cyclopentyl)-3-( (2,4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane -1-

sulfonamide 

Example 40 

(R)-N-(cyclopropyl(3-(cyclopropylmethoxy)-4-

fluorophenyl)methyl)-3-((2,4-dioxo-3,4-dihydropyrim idin-

1(2H)-yl)methoxy)propane-1-sulfonamide 

[0398] 
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Example 41 

(R)-N-(1-(3-(cyclopentyloxy)phenyl)propyl)-3-((2,4- dioxo-

3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane-1-

sulfonamide 

Example 42 

(R)-N-((3-(cyclopentyloxy)phenyl)(cyclopropyl)methy l)-3-

((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)p ropane-

1-sulfonamide 

Example 43 

(R)-N-(1-(3-cyclopropoxyphenyl)propyl)-3-((2,4-diox o-3,4-

dihydropyrimidin-1(2H)-yl)methoxy)propane-1-sulfona mide 

Example 44 

N-(3-(cyclopentyloxy)-4-fluorobenzyl)-3-((2,4-dioxo -3,4-

dihydropyrimidin-1(2H)-yl)methoxy)propane-1-sulfona mide 

Example 45 

N-(3-(cyclohexyloxy)benzyl)-3-((2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)methoxy)propane-1-sulfona mide 

[0399] 

Example 46 

3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy )-N-(3-

(tetrahydro-2H-pyran-4-yloxy)benzyl)propane-1-sulfo namide 

Example 47 

(R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)met hoxy)-

N-(1-(3-(tetrahydro-2H-pyran-4-yloxy)phenyl)ethyl)p ropane-

1-sulfonamide 

Example 48 

(R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)met hoxy)-

N-(1-(4-fluoro-3-(tetrahydro-2H-pyran-4-

yloxy)phenyl)ethyl)propane-1-sulfonamide  
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Example 49 

3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy )-N-

((R)-1-(3-((S)-tetrahydrofuran-3-

yloxy)phenyl)ethyl)propane-1-sulfonamide 

Example 50 

N-(3-(1,3-difluoropropan-2-yloxy)benzyl)-3-((2,4-di oxo-

3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane-1-

sulfonamide 

[0400] 

Example 51 

(R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)met hoxy)-

N-(1-(3-(1,1,2,2-tetrafluoroethoxy)phenyl)ethyl)pro pane-1-

sulfonamide 

Example 52 

(R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)met hoxy)-

N-(1-(3-(neopentyloxy)phenyl)ethyl)propane-1-sulfon amide 

Example 53 

(R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)met hoxy)-

N-(1-(3-(2,2,2-trifluoroethoxy)phenyl)ethyl)propane -1-

sulfonamide 

Example 54 

(R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)met hoxy)-

N-(1-(4-fluoro-3-(2,2,2-

trifluoroethoxy)phenyl)ethyl)propane-1-sulfonamide 

Example 55 

(R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)met hoxy)-

N-(1-(3-(perfluoroethoxy)phenyl)ethyl)propane-1-

sulfonamide 

[0401] 
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Example 56 

(R)-N-(1-(3-(1,3-difluoropropan-2-yloxy)phenyl)ethy l)-3-

((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)p ropane-

1-sulfonamide 

Example 57 

(R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)met hoxy)-

N-(1-(3-(prop-2-ynyloxy)phenyl)ethyl)propane-1-sulf onamide 

Example 58 

(R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)met hoxy)-

N-(1-(3-isobutoxyphenyl)ethyl)propane-1-sulfonamide  

Example 59 

3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy )-N-

((R)-1-(3-((S)-2-methylbutoxy)phenyl)ethyl)propane- 1-

sulfonamide 

Example 60 

(R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)met hoxy)-

N-(1-(3-((1-

methylcyclopropyl)methoxy)phenyl)ethyl)propane-1-

sulfonamide 

[0402] 

Example 61 

(R)-N-(1-(3-(2,2-difluoroethoxy)phenyl)ethyl)-3-((2 ,4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane -1-

sulfonamide 

Example 62 

N-((R)-1-(3-((S)-but-3-yn-2-yloxy)phenyl)ethyl)-3-( (2,4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane -1-

sulfonamide 

Example 63 
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N-((R)-1-(3-((R)-but-3-yn-2-yloxy)phenyl)ethyl)-3-( (2,4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane -1-

sulfonamide 

Example 64 

(R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)met hoxy)-

N-(1-(3-(fluoromethoxy)phenyl)ethyl)propane-1-sulfo namide 

Example 65 

(R)-N-(1-(3-(cyclopentylmethoxy)phenyl)ethyl)-3-((2 ,4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane -1-

sulfonamide 

[0403] 

Example 66 

N-((R)-1-(3-((R)-1-methylpropoxy)phenyl)ethyl)-3-(( 2,4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane -1-

sulfonamide 

Example 67 

N-((R)-1-(3-((s)-1-methylpropoxy)phenyl)ethyl)-3-(( 2,4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane -1-

sulfonamide 

Example 68 

(R)-N-(1-(3-(2,2-difluoroethoxy)-4-fluorophenyl)eth yl)-3-

((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)p ropane-

1-sulfonamide 

Example 69 

(R)-N-(1-(3-(allyloxy)phenyl)ethyl)-3-((2,4-dioxo-3 ,4-

dihydropyrimidin-1(2H)-yl)methoxy)propane-1-sulfona mide 

Example 70 
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3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy )-N-

((R)-1-(3-((S)-pentan-2-yloxy)phenyl)ethyl)propane- 1-

sulfonamide 

[0404] 

Example 71 

3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy )-N-

((R)-1-(3-((R)-pentan-2-yloxy)phenyl)ethyl)propane- 1-

sulfonamide 

Example 72 

(R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)met hoxy)-

N-(1-(3-(2,2,3,3,3-

pentafluoropropoxy)phenyl)ethyl)propane-1-sulfonami de 

Example 73 

(R)-N-(1-(3-(2-cyclopropylethoxy)phenyl)ethyl)-3-(( 2,4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane -1-

sulfonamide 

Example 74 

N-benzyl-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-

yl)methoxy)propane-1-sulfonamide 

Example 75 

3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy )-N-(2-

phenylpropan-2-yl)propane-1-sulfonamide 

[0405] 

Example 76 

N-benzhydryl-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2 H)-

yl)methoxy)propane-1-sulfonamide 

Example 77 

3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy )-N-

(phenyl(o-tolyl)methyl)propane-1-sulfonamide 
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Example 78 

N-(bis(4-fluorophenyl)methyl)-3-((2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)methoxy)propane-1-sulfona mide 

Example 79 

(R)-1-((3-(2-benzhydrylpyrrolidin-1-

ylsulfonyl)propoxy)methyl)pyrimidine-2,4(1H,3H)-dio ne  

Example 80 

(R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)met hoxy)-

N-(1-hydroxy-4-methyl-1,1-diphenylpentan-2-yl)propa ne-1-

sulfonamide 

[0406] 

Example 81 

3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy )-N-(1-

phenylcyclopentyl)propane-1-sulfonamide 

Example 82 

(R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)met hoxy)-

N-(1-phenylethyl)propane-1-sulfonamide 

Example 83 

(R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)met hoxy)-

N-(1-phenylpropyl)propane-1-sulfonamide 

Example 84 

(R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)met hoxy)-

N-(1-(2-fluorophenyl)ethyl)propane-1-sulfonamide 

Example 85 

(R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)met hoxy)-

N-(1-(2-methoxyphenyl)ethyl)propane-1-sulfonamide 

[0407] 

Example 86 
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(R)-N-(1-(2-chlorophenyl)ethyl)-3-((2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)methoxy)propane-1-sulfona mide 

Example 87 

(R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)met hoxy)-

N-(1-(3-fluorophenyl)ethyl)propane-1-sulfonamide 

Example 88 

(R)-N-(1-(3-chlorophenyl)ethyl)-3-((2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)methoxy)propane-1-sulfona mide 

Example 89 

(R)-N-(1-(3-bromophenyl)ethyl)-3-((2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)methoxy)propane-1-sulfona mide 

Example 90 

(R)-N-(1-(2-bromophenyl)ethyl)-3-((2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)methoxy)propane-1-sulfona mide 

[0408] 

Example 91 

(R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)met hoxy)-

N-(1-(2-ethynylphenyl)ethyl)propane-1-sulfonamide 

Example 92 

N,N-dibenzyl-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2 H)-

yl)methoxy)propane-1-sulfonamide 

Example 93 

3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy )-N-

((3-fluorophenyl)(phenyl)methyl)propane-1-sulfonami de 

Example 94 

N-(1-(4-chlorophenyl)ethyl)-3-((2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)methoxy)propane-1-sulfona mide 
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[0409] 

[Table 26] 

1H-NMR δ(ppm) 
Example  

Reference 
Example 
No. 

Product 
Yield 
(%) 

Form 

(CDCl 3)  
1.36 (6H, s), 1.53 (3H, d, J = 
7.0 Hz), 1.88-1.96 (2H, m),  2.61 
(1H, brs), 2.68-2.89 (2H, m), 
3.42-3.57 (2H, m), 3.82 (2H, s) , 
4.55-4.62 (1H, m), 4.82  (1H, 
brs), 5.03 (2H, s), 5.75 (1H, d,  
J = 8.1 Hz), 6.82-6.92 (3H, m), 
7.19-7.30 (2H, m), 8.93 (1H, 
brs) 

2 90 
HN

N

O

O
O S

O

O
H
N

O
OH  

52 

Foam 

(CDCl 3)  
0.76 (3H, t, J = 7.3 Hz), 1.61-
2.10 (12H, m), 2.90-2.99 (3H, 
m), 3.40-3.42 (2H, m), 3.61 (2H,  
t, J = 6.2 Hz), 4.82-4.89 (2H, 
m), 5.10(2H, s),  5.75 (1H, d, J 
= 8.1 Hz), 6.81-7.07 (3H, m), 
7.28 (1H, d, J = 8.1 Hz), 9.20 
(1H, brs) 

3 89 

 

HN

N

O

O
O S

O

O
H
N O

F

OH

 

49 

Foam 

(CDCl 3) 
1.50-2.21 (8H, m), 2.40-2.52 
(1H, m), 2.99-3.08 (2H, m), 
3.60-3.69 (2H, m), 4.20-4.29 
(2H, m), 4.60-4.68 (1H, m), 5. 10 
(2H, s), 5.76 (1H, d, J = 8.1 
Hz), 6.74-6.90 (3H, m), 7.19-
7.32 (2H, m), 8.72 (1H, brs) 

4 91 
HN

N

O

O
O S

O

O
H
N

O
 

34 

Foam 

(CDCl 3) 
1.53 (3H, d, J = 6.8 Hz), 1.56-
1.98 (10H, m), 2.67-2.78 (1H, 
m), 2.80-2.91 (1H, m), 3.42-3. 60 
(2H, m), 4.51-4.63 (2H, m), 
4.74-4.89 (1H, m), 5.05 (2H, s), 
5.76 (1H, dd, J = 7.8, 2.2 Hz), 
6.77-6.89 (3H, m), 7.20-7.27 
(2H, m), 8.31 (1H, brs) 

5 92 
HN

N

O

O
O S

O

O
H
N

O
 

44 

Foam 
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[0410] 

[Table 27] 

1H-NMR δ (ppm) 

Form Example  
Reference 
Example 
No. 

Product 
Yield 
(%) 

 

(CDCl 3) 
1.52 (3H, d, J = 6.8 Hz), 1.85-
1.92 (2H, m), 2.10-2.29 (2H, m) , 
2.68-2.88 (2H, m), 3.43-3.56 
(2H, m), 3.89-4.04 (4H, m), 
4.53-4.61 (1H, m), 4.92-4.96 
(1H, m), 5.05 (2H, s), 5.12 (1H,  
d, J = 7.0 Hz), 5.76 (1H, d, J = 
8.1 Hz), 6.75-6.92 (3H, m), 
7.20-7.29 (2H, m), 9.11 (1H, 
brs) 

6 93 
HN

N

O

O
O S

O

O
H
N

O
O

 

41 

Foam 

(CDCl 3) 
0.31-0.40 (2H, m), 0.55-0.69 
(2H, m), 1.19-1.36 (1H, m), 
1.90-2.10 (2H, m), 2.98 (2H, t, 
J = 7.8 Hz), 3.62 (2H, t, J = 
5.9 Hz), 3.87 (2H, d, J = 6.8 
Hz), 4.21 (2H, d, J = 5.9 Hz), 
5.09 (2H, s), 5.28-5.39 (1H, m),  
5.77 (1H, d, J = 7.8 Hz), 6.77-
7.09 (3H, m), 7.29 (1H, d, J = 
8.1 Hz), 9.51 (1H, brs) 

7 94 
HN

N

O

O
O S

O

O
H
N

O

F

 

27 

Foam 
(CDCl 3) 
0.31-0.38 (2H, m), 0.59-0.69 
(2H, m), 1.20-1.38 (1H, m), 1.52  
(3H, d, J = 6.8 Hz), 1.80-1.98 
(2H, m), 2.51-2.88 (2H, m), 3.53  
(2H, t, J = 5.9 Hz), 3.88 (2H, 
d, J = 7.0 Hz), 4.51-4.62 (1H, 
m), 5.06 (2H, s), 5.14 (1H, d, J 
= 6.8 Hz), 5.77 (1H, dd, J = 8.1 
Hz, 1.6 Hz), 6.85-7.11 (3H, m), 
7.29 (1H, d, J = 7.0 Hz), 9.12 
(1H, brs) 

8 95 
HN

N

O

O
O S

O

O
H
N

O

F

 

46 

Foam 
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[0411] 

[Table 28] 

1H-NMR δ (ppm) 
Example  

Reference 
Example 
No.  

Product  
Yield 
(%)  

Form 

(CDCl 3) 
0.32-0.40 (2H, m), 0.60-0.69 
(2H, m), 0.78-0.82 (3H, m), 
1.03-1.07 (3H, m), 1.21-1.29 
(1H, m), 1.70-2.02 (3H, m), 
2.50-2.85 (2H, m), 3.47 (2H, t, 
J = 5.9 Hz), 3.89 (2H, d, J = 
7.0 Hz), 4.02-4.13 (1H, m), 5.0 3 
(2H, s), 5.48 (1H, brs), 5.78 
(1H, d, J = 8.1 Hz), 6.75-7.09 
(3H, m), 7.23 (1H, d, J = 7.3 
Hz), 9.30 (1H, brs) 

9 96 
HN

N

O

O
O S

O

O
H
N

O

F

 

39 

Foam 

(CDCl 3) 
0.31-0.37 (2H, m), 0.61-0.67 
(2H, m), 1.22-1.29 (1H, m), 
1.82-2.00 (2H, m), 2.82 (2H, t, 
J = 6.4 Hz), 3.48 (2H, t, J = 
6.2 Hz), 3.77 (2H, d, J = 6.9 
Hz), 5.02 (2H, s), 5.33 (1H, 
brs), 5.68 (1H, d, J = 7.4 Hz), 
5.74 (1H, dd, J = 8.0, 2.1 Hz), 
6.79-6.92 (3H, m), 7.20-7.39 
(7H, m), 8.83 (1H, brs) 

10 97 

HN

N

O

O
O S

O

O
H
N

O

 

55 

Foam 

(CDCl 3) 
0.31-0.38 (2H, m), 0.59-0.67 
(2H, m), 1.19-1.30 (1H, m), 1.5 2 
(2H, d, J = 6.8 Hz), 1.78-2.00 
(2H, m), 2.63-2.94 (2H, m), 
3.44-3.59 (2H, m), 3.81 (2H, d, 
J = 6.8 Hz), 4.51-4.62 (1H, m), 
4.84-4.91 (1H, m), 5.06 (2H, s),  
5.14 (1H, d, J = 6.8 Hz), 5.77 
(1H, dd, J = 8.1, 2.2 Hz), 6.85-
7.05 (3H, m), 7.20-7.30 (2H, m),  
8.69 (1H, brs) 

11 98 
HN

N

O

O
O S

O

O
H
N

O
 

52 

Foam 
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[0412] 

[Table 29] 

1H-NMR δ (ppm) 
Example  

Reference 
Example 
No. 

Product 
Yield 
(%) 

Form 

(CDCl 3) 
0.24-0.28 (2H, m), 0.56-0.62 
(2H, m), 1.00-1.08 (1H, m), 
1.96-2.09 (2H, m), 2.87 (2H, d, 
J = 7.0 Hz), 3.01 (2H, t, J = 
7.3 Hz), 3.62 (2H, t, J = 6.2 
Hz), 4.25 (2H, d, J = 6.2 Hz), 
5.05 (1H, brs), 5.09 (2H, s), 
5.76 (1H, dd, J = 7.8, J = 1.6 
Hz), 7.10-7.29 (5H, m), 9.03 
(1H, brs) 

12 99 
HN

N

O

O
O S

O

O
H
N

S
 

32 

Foam 

(CDCl 3) 
0.71-0.85 (4H, m), 1.54 (3H, d, 
J = 6.9 Hz), 1.78-1.96 (2H, m), 
2.62-2.90 (2H, m), 3.49-3.61 
(2H, m), 3.75-3.88 (1H, m), 
4.51-4.62 (1H, m), 5.01 (2H, s),  
5.13 (1H, d, J = 6.9 Hz), 5.74 
(1H, d, J = 7.9 Hz), 6.90-7.10 
(3H, m), 7.19-7.32 (2H, m), 9.1 1 
(1H, brs) 

13 100 
HN

N

O

O
O S

O

O
H
N

O
 

47 

Foam 

(DMSO-d6) 
0.28-0.33 (2H, m), 0.51-0.59 
(2H, m), 0.68 (6H, t, J = 7.3 
Hz), 1.11-1.23 (1H, m), 1.71-
1.98 (4H, m), 2.00-2.18 (2H, m),  
2.32-2.39 (2H, m), 3.35-3.44 
(2H, m), 3.78 (2H, d, J = 7.0 
Hz), 4.99 (2H, s), 5.60 (1H, d, 
J = 7.8 Hz), 6.74-7.22 (5H, m), 
7.62 (1H, d, J = 7.8 Hz), 11.3 
(1H, brs) 

14 101 
HN

N

O

O
O S

O

O
H
N

O

 

38 

Foam 
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[0413] 

[Table 30] 

1H-NMR δ (ppm) 
Example  

Reference 
Example 
No.  

Product  
Yield 
(%)  

Form 

(CDCl 3) 
1.84-1.94 (2H, m), 2.79-2.86 
(2H, m), 3.47 (2H, t, J = 5.9 
Hz), 5.00 (2H, s), 5.70-6.12 
(4H, m), 7.14-7.39 (10H, m), 
9.25 (1H, brs) 

15 102 

HN

N

O

O
O S

O

O
H
N

OCF2CHF2

 

31 

Foam 

(CDCl 3) 
1.00 (6H, d, J = 6.5 Hz), 1.82-
1.96 (2H, m), 2.00-2.09 (1H, m),  
2.81 (2H, t, J = 7.3 Hz), 3.48 
(2H, t, J = 5.9 Hz), 3.68 (2H, 
d, J = 6.5 Hz), 5.01 (2H, s), 
5.37 (1H, d, J = 7.6 Hz), 5.67 
(1H, d, J = 7.6 Hz), 5.74 (1H, 
dd, J = 8.1, 2.2 Hz), 6.79-6.90 
(3H, m), 7.17-7.38 (7H, m) , 8.90 
(1H, brs) 

16 103 

HN

N

O

O
O S

O

O
H
N

O

 

42 

Foam 

(CDCl 3) 
0.26-0.31 (4H, m), 0.51-0.58 
(4H, m), 1.12-1.24 (2H, m), 
1.61-1.78 (2H, m), 2.69-2.78 
(2H, m), 3.32-3.40 (2H, m), 3. 76 
(4H, d, J = 6.8 Hz), 4.93 (2H, 
s), 5.48 (1H, brs), 5.59 (1H, d,  
J = 8.1 Hz), 6.75-6.98 (7H, m), 
7.19 (2H, t, J = 8.1 Hz), 7.57 
(1H, d, J = 8.1 Hz), 8.32 (1H, 
brs) 

17 104 

 

HN

N

O

O
O S

O

O
H
N

O

O
 

39 

Foam 
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[0414] 

[Table 31] 

1H-NMR δ (ppm) 
Example  

Reference 
Example 
No. 

Product 
Yield 
(%) 

Form 

(CDCl 3) 
0.93 (3H, t, J = 7.3 Hz), 0.99 
(3H, d, J = 6.5 Hz), 1.52-1.59 
(2H, m), 1.77-1.99 (3H, m),  2.82 
(2H, t, J = 7.6 Hz), 3.50 (2H, 
t, J = 6.2 Hz), 3.75 (2H, ddd, J 
= 8.1, 8.1, 1.6 Hz), 5.00 (1H, 
brs), 5.03 (2H, s), 5.69 (1H, d,  
J = 7.6 Hz), 5.74 (1H, dd, J = 
8.1, 2.2Hz), 6.79-6.89 (3H, m), 
7.17-7.36 (7H, m), 8.19 (1H, 
brs) 

18 105 

 

HN

N

O

O
O S

O

O
H
N

O

 

44 

Foam 

(CDCl 3) 
0.31-0.37 (2H, m), 0.61-0.67 
(2H, m), 1.23-1.30 (1H, m), 
1.86-2.05 (2H, m), 2.81 (2H, t, 
J = 7.3 Hz), 3.52 (2H, t, J = 
6.2 Hz), 3.83 (2H, d, J = 7.0 
Hz), 4.09-4.18 (1H, m), 5.03 
(2H, s), 5.62-5.69 (1H, m), 5.7 4 
(1H, d, J = 7.8 Hz), 6.77-7.31 
(8H, m), 8.99 (1H, brs) 

19 106 

 

HN

N

O

O
O S

O

O
H
N

O

F

F  

34 

Foam 

(CDCl 3) 
0.27-0.31 (2H, m), 0.61-0.68 
(2H, m), 0.69 (6H, t, J = 6.2 
Hz), 1.21-1.29 (1H, m), 1.81-
1.98 (4H, m), 2.08-2.22 (2H, m),  
2.64 (2H, t, J = 6.8 Hz), 3.56 
(2H, t, J = 5.9 Hz), 3.78 (2H, 
d, J = 7.0 Hz), 4.51 (1H, brs), 
5.08 (2H, s), 5.77 (1H, d, J = 
7.8 Hz), 6.91-7.12 (3H, m),  7.29 
(1H, d, J = 7.3 Hz), 8.40(1H, 
brs) 

20 107 

 

HN

N

O

O
O S

O

O
H
N

O

F

 

25 

Foam 



 

 - 231 - 

[0415] 

[Table 32] 

1H-NMR δ (ppm) 
Example  

Reference 
Example 
No.  

Product  
Yield 
(%)  

Form 

(CDCl 3) 
1.68-1.97 (8H, m), 1.98-2.16 
(2H, m), 2.92-3.08 (2H, m), 
3.60-3.69 (2H, m), 4.25 (2H, d, 
J = 6.1 Hz), 4.74-4.79 (2H, m), 
5.01 (2H, s), 5.76 (1H, dd, J = 
7.9, 2.1 Hz), 6.78-6.90 (3H, m),  
7.19-7.29 (2H, m), 8.66 (1H, 
brs) 

21 108 

 

HN

N

O

O
O S

O

O
H
N

O

 

38 

Foam 

(CDCl 3) 
0.32-0.39 (2H, m), 0.63-0.71 
(2H, m), 0.89 (3H, t, J = 7.3 
Hz), 1.20-1.38 (1H, m), 1.71-
1.99 (4H, m), 2.53-2.89 (2H, m),  
3.41-3.50 (2H, m), 3.88 (2H, d, 
J = 7.1 Hz), 4.21-4.38 (1H, m), 
5.04 (2H, s), 5.12 (1H, d, J = 
7.1 Hz), 5.78 (1H, dd, J = 7.9, 
2.0 Hz), 6.75-7.09 (3H, m), 7.20  
(1H, d, J = 7.9 Hz), 8.97 (1H, 
brs) 

22 109 
HN

N

O

O
O S

O

O
H
N

O

F

 

44 

Foam 

(CDCl 3) 
0.31-0.38 (2H, m), 0.59-0.67 
(2H, m), 1.19-1.30 (1H, m), 1.52  
(3H, d, J = 6.8 Hz), 1.78-2.00 
(2H, m), 2.51-2.88 (2H, m), 
3.44-3.59 (2H, m), 3.88 (2H, d, 
J = 7.0 Hz), 4.51-4.62 (1H, m), 
5.06 (2H, s), 5.14 (1H, d, J = 
7.0 Hz), 5.77 (1H, d, J = 7.8 
Hz), 6.85-6.99 (3H, m), 7.20-
7.30 (2H, m), 9.12 (1H, brs) 

23 110 

 

HN

N

O

O
O S

O

O
H
N

O

 

40 

Foam 
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[0416] 

[Table 33] 

1H-NMR δ (ppm) 
Example  

Reference 
Example 
No.  

Product  
Yield 
(%)  

Form 

(CDCl 3) 
1.52 (3H, d, J = 7.0 Hz), 1.61-
1.70 (2H, m), 1.76-2.00 (8H, m),  
2.65-2.90 (2H, m), 3.53 (2H, t, 
J = 5.9 Hz), 4.52-4.61 (1H, m), 
4.77-4.85 (1H, m), 5.05 (2H, s),  
5.06-5.11 (1H, m), 5.77 (1H, dd,  
J = 8.1, 2.2 Hz), 6.92-7.04 (3H,  
m), 7.19 (1H, d, J = 8.1 Hz), 
9.04 (1H, brs) 

24 111 

 

HN

N

O

O
O S

O

O
H
N

O

F

 

40 

Foam 
(CDCl 3) 
0.32-0.40 (2H, m), 0.60-0.69 
(2H, m), 0.78-0.82 (3H, m), 
1.03-1.07 (3H, m), 1.21-1.29 
(1H, m), 1.70-2.02 (3H, m), 
2.50-2.85 (2H, m), 3.47 (2H, t, 
J = 5.9 Hz), 3.89 (2H, d, J = 
7.0 Hz), 4.02-4.13 (1H, m), 5.0 3 
(2H, s), 5.23 (1H, d, J = 8.1 
Hz), 5.78 (1H, d, J = 8.1 Hz), 
6.75-7.09 (3H, m), 7.23 (1H, d, 
J = 7.8 Hz), 8.8 (1H, brs) 

25 112 

 

HN

N

O

O
O S

O

O
H
N

O

F

 

46 

Foam 

(CDCl 3) 
0.30-0.35 (2H, m), 0.62-0.73 
(2H, m), 1.22-1.31 (1H, m), 1. 74 
(6H, s), 1.96-2.08 (2H, m), 2. 81 
(2H, t, J = 7.0 Hz), 3.59 (2H, 
t, J = 5.9 Hz), 3.81 (2H, d, J = 
7.6 Hz), 4.63 (1H, brs), 5.10 
(2H, s), 5.76 (1H, dd, J = 7.8, 
1.1 Hz), 6.76-6.88 (1H, m), 
7.05-7.10 (2H, m), 7.24-7.30 
(2H, m), 8.35 (1H, brs) 

26 113 
HN

N

O

O
O S

O

O
H
N

O
 

31 

Foam 
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[0417] 

[Table 34] 

1H-NMR δ (ppm) 
Example  

Refere nce 
Example 
No.  

Product  
Yield 
(%)  

Form 

(CDCl 3) 
0.32-0.37 (2H, m), 0.60-0.70 
(2H, m), 0.88 (3H, t, J = 7.4 
Hz), 1.18-1.32 (1H, m), 1.70-
2.01 (4H, m), 2.53-2.90 (2H, m),  
3.40-3.55 (2H, m), 3.83 (2H, d, 
J = 6.9 Hz), 4.21-4.38 (1H, m), 
4.85 (1H, d, J = 7.4 Hz), 5.02 
(2H, s), 5.67 (1H, d, J = 8.0 
Hz), 6.80-6.91 (3H, m), 7.20-
7.35 (2H, m), 8.58 (1H, brs) 

27 114 

 

HN

N

O

O
O S

O

O
H
N

O

 

42 

Foam 

(DMSO-d6) 
0.30-0.35 (2H, m), 0.54-0.62 
(2H, m), 1.18-1.26 (1H, m), 1. 56 
(6H, s), 1.74-1.88 (2H, m), 
2.62-2.78 (2H, m), 3.42-3.50 
(2H, m), 3.87 (2H, d, J = 7.3 
Hz), 5.02 (2H, s), 5.60 (1H, d, 
J = 7.86 Hz), 6.90-7.48 (4H, m),  
7.65 (1H, d, J = 7.8 Hz), 11.3 
(1H, brs) 

28 115 
HN

N

O

O
O S

O

O
H
N

O

F

 

25 

Foam 

(CDCl 3) 
1.68-1.78 (2H, m), 1.81-2.02 
(4H, m), 2.06-2.21 (2H, m), 
2.68-2.83 (1H, m), 2.83-2.90 
(2H, m), 3.41-3.50 (2H, m),  3.89 
(2H, d, J = 6.8 Hz), 5.01 (2H, 
s),  5.42 (1H, d, J = 7.6 Hz), 
5.67 (1H, d, J = 7.3 Hz), 5.74 
(1H, d, J = 7.3 Hz), 6.76-6.90 
(3H, m), 7.19-7.40 (7H, m),  9.00 
(1H, brs) 

29 116 

 

HN

N

O

O
O S

O

O
H
N

O

 

36 

Foam 
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[0418] 

[Table 35] 

1H-NMR δ (ppm) 
Example  

Reference 
Example 
No. 

Product 
Yield 
(%) 

Form 

(CDCl 3) 
0.31-0.40 (2H, m), 0.46-0.71 
(6H, m), 1.16-1.29 (2H, m), 
1.82-2.00 (2H, m), 2.60-2.89 
(2H, m), 3.42-3.53 (2H, m), 
3.67-3.88 (3H, m), 5.04 (2H, s),  
5.12 (1H, brs), 5.76 (1H, d, J = 
7.8 Hz), 6.82-7.00 (3H, m), 
7.20-7.29 (2H, m), 9.16 (1H, 
brs) 

30 117 

 

HN

N

O

O
O S

O

O
H
N

O

 

23 

Foam 

(CDCl 3) 
0.32-0.38 (2H, m), 0.61-0.68 
(2H, m), 0.75-0.81 (3H, m), 
1.01-1.05 (3H, m), 1.20-1.28 
(1H, m), 1.68-2.00 (3H, m), 
2.50-2.82 (2H, m), 3.38-3.49 
(2H, m), 3.80 (2H, d, J = 6.8 
Hz), 3.99-4.10 (1H, m), 5.01 
(2H, s), 5.36 (1H, d, J = 8.6 
Hz), 5.77 (1H, d, J = 7.8 Hz), 
6.78-6.87 (3H, m), 7.19-7.31 
(2H, m), 9.01 (1H, brs) 

31 118 
HN

N

O

O
O S

O

O
H
N

O

 

46 

Foam 
(CDCl 3) 
1.53 (3H, d, J = 6.8 Hz), 1.56-
1.98 (10H, m), 2.67-2.78 (1H, 
m), 2.80-2.91 (1H, m), 3.42-3. 60 
(2H, m), 4.51-4.63 (1H, m), 
4.74-4.89 (2H, m), 5.05 (2H, s), 
5.76 (1H, dd, J = 7.8 Hz, 2.2 
Hz), 6.77-6.89 (3H, m), 7.20-
7.27  (2H, m), 8.76 (1H, brs) 

32 119 
HN

N

O

O
O S

O

O
H
N

O
 

44 

Foam 

(CDCl 3) 
0.74-0.81 (4H, m), 1.96-2.08 
(2H, m), 3.01 (2H, t, J = 7.0 
Hz), 3.62 (2H, t, J = 5.94 Hz), 
3.71-3.77 (1H, m), 4.26 (2H, d, 
J = 5.9 Hz), 5.05 (1H, brs), 
5.09 (2H, s), 5.76 (1H, dd, J = 
8.1, 2.2 Hz), 6.91-7.02 (3H, m),  
7.23-7.29 (2H, m), 9.11 (1H, 
brs) 

33 120 

 

HN

N

O

O
O S

O

O
H
N

O

 

50 

Foam 
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[0419] 

[Table 36] 

1H-NMR δ (ppm) 
Example  

Reference 
Example 
No.  

Product  
Yield 
(%)  

Form 

(CDCl 3)  
0.32-0.39 (2H, m), 0.63-0.71 
(2H, m), 0.89 (3H, t, J = 7.3 
Hz), 1.20-1.38 (1H, m), 1.71-
1.99 (4H, m), 2.53-2.89 (2H, m),  
3.41-3.50 (2H, m), 3.88 (2H, d, 
J = 7.1 Hz), 4.21-4.38 (1H, m), 
5.04 (2H, s), 5.22 (1H, d, J = 
7.0 Hz), 5.78 (1H, dd, J = 7.9, 
2.0 Hz), 6.75-7.09 (3H, m), 7.20  
(1H, d, J = 8.1 Hz), 9.11 (1H, 
brs) 

34 121 

 

HN

N

O

O
O S

O

O
H
N

O

F

 

46 

Foam 
(CDCl 3)  
0.32-0.40 (2H, m), 0.60-0.69 
(2H, m), 0.78-0.82 (3H, m), 
1.03-1.07 (3H, m), 1.21-1.29 
(1H, m), 1.70-2.02 (3H, m), 
2.50-2.85 (2H, m), 3.47 (2H, t, 
J = 5.9 Hz), 3.89 (2H, d, J = 
7.0 Hz), 4.02-4.13 (1H, m), 5.0 3 
(2H, s), 5.42 (1H, d, 8.4 Hz), 
5.78 (1H, d, J = 8.1 Hz), 6.75-
7.09 (3H, m), 7.23 (1H, d, J = 
7.3 Hz), 9.20 (1H, brs) 

35 122 

HN

N

O

O
O S

O

O
H
N

O

F

 
 

40 

Foam 

(CDCl 3) 
0.31-0.38 (2H, m), 0.59-0.69 
(2H, m), 1.20-1.38 (1H, m), 1.52  
(3H, d, J = 6.8 Hz), 1.80-1.98 
(2H, m), 2.51-2.88 (2H, m), 3.53  
(2H, t, J = 5.9 Hz), 3.88 (2H, 
d, J = 7.0 Hz), 4.51-4.62 (1H, 
m), 5.06 (2H, s), 5.06-5.19 (1H,  
m), 5.77 (1H, d, J = 8.1 Hz), 
6.85-7.11 (3H, m), 7.29 (1H, d, 
J = 7.0 Hz), 9.05 (1H, brs) 

36 123 

 

HN

N

O

O
O S

O

O
H
N

O

F

 

48 

Foam 



 

 - 236 - 

[0420] 

[Table 37] 

1H-NMR δ (ppm) 
Example  

Reference 
Example 
No.  

Product  
Yield 
(%)  

Form 

(CDCl3) 
(0.31-0.37 (2H, m), 0.61-0.67 
(2H, m), 1.23-1.30 (1H, m), 
1.86-2.05 (2H, m), 2.81 (2H, t, 
J = 7.3 Hz), 3.52 (2H, t, J = 
6.2 Hz), 3.83 (2H, d, J = 7.0 
Hz), 5.03 (2H, s), 5.45 (1H, 
brs), 5.62-5.69 (1H, m), 5.74 
(1H, d, J = 7.8 Hz), 6.77-7.31 
(8H, m), 8.99 (1H, brs) 

37 124 

HN

N

O

O
O S

O

O
H
N

O

F

F  

57 

Foam 
(CDCl 3) 
0.31-0.38 (2H, m), 0.61-0.68 
(2H, m), 1.23-1.33 (1H, m), 
1.92-2.01 (2H, m), 2.85 (2H, t, 
J = 6.9 Hz), 3.51-3.57 (1H, m), 
3.86 (2H, d, J = 6.9 Hz), 5.05 
(2H, s), 5.32 (1H, brs), 5.76 
(1H, d, J = 8.1 Hz), 5.84-5.89 
(1H, m), 6.89-7.14 (6H, m), 
7.19-7.32 (2H, m) 

38 125 

 

HN

N

O

O
O S

O

O
H
N

O

F

S

 

33 

Foam 
(CDCl 3) 
0.31-0.38 (2H, m), 0.60-0.69 
(2H, m), 1.23-1.31 (1H, m), 
1.74-2.38 (10H, m), 2.42-2.53 
(2H, m), 3.38-3.45 (2H, m), 3. 81 
(2H, d, J = 6.9 Hz), 4.95 (1H, 
brs), 5.06 (2H, s), 5.77 (1H, d,  
J = 7.9 Hz), 6.75-6.83 (1H, m), 
7.02-7.09 (2H, m), 7.30-7.41 
(2H, m), 8.90 (1H, brs) 

39 126 
HN

N

O

O
O S

O

O
H
N

O

 

21 

Foam 
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[0421] 

[Table 38] 

1H-NMR δ (ppm) 
Example  

Reference 
Example 
No.  

Product  
Yield 
(%)  

Form 

(CDCl 3)  
0.33-0.88 (8H, m), 1.22-1.40 
(2H, m), 1.89-2.08 (2H, m), 
2.63-2.94 (2H, m), 3.53-3.58 
(2H, m), 3.73-3.78 (1H, m), 
3.91 (2H, d, J = 6.8 Hz), 5.08 
(2H, s), 5.20 (1H, brs), 5.79 
(1H, d, J = 7.8 Hz), 6.90-7.09 
(3H, m), 7.27 (1H, d, J = 8.1 
Hz), 9.08 (1H, brs) 

40 127 

 

HN

N

O

O
O S

O

O
H
N

O

F

 

39 

Foam 
(CDCl 3)  
0.90 (3H, t, J = 7.6 Hz), 1.54-
1.98 (12H, m), 2.52-2.90 (2H, 
m), 3.40-3.47 (2H, m), 4.21-
4.28 (1H, m), 4.74-4.79 (1H, 
m), 5.02 (2H, s), 5.2 (1H, 
brs), 5.76 (1H, d, J = 7.8 Hz), 
6.78-6.85 (3H, m), 7.20-7.27 
(2H, m), 9.12 (1H, brs) 

41 128 

 

HN

N

O

O
O S

O

O
H
N

O

 

33 

Foam 
(CDCl 3)  
0.30-0.77 (4H, m), 1.14-1.29 
(1H, m), 1.63-2.00 (10H, m), 
2.61-2.89 (2H, m), 3.42-3.56 
(2H, m), 3.67-3.81 (1H, m), 
4.74-4.79 (1H, m), 4.90-4.98 
(1H, m), 5.04 (2H, s), 5.76 
(1H, dd, J = 7.8, 1.9 Hz), 
6.78-6.94 (3H, m), 7.18-7.30 
(2H, m), 8.80 (1H, brs) 

42 129 

 

HN

N

O

O
O S

O

O
H
N

O

 

50 

Foam 
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[0422] 

[Table 39] 

1H-NMR δ (ppm) 
Example  

Reference 
Example 
No. 

Product 
Yield 
(%) 

Form 

(CDCl 3) 
0.74-0.81 (4H, m), 0.90 (3H, t, 
J = 7.3 Hz), 1.81-1.96 (4H, m), 
2.60-2.87 (2H, m), 3.34-3.51 
(2H, m), 3.70-3.75 (1H, m), 
4.11-4.22 (1H, m), 4.89-5.02 
(1H, m), 5.03 (2H, s), 5.76 (1H,  
dd, J = 8.1, 2.2 Hz), 6.85-7.04 
(3H, m), 7.19-7.29 (2H, m),  8.89 
(1H, brs) 

43 130 

 

HN

N

O

O
O S

O

O
H
N

O

 

47 

Foam 

(CDCl 3)  
1.73-1.96 (8H, m), 1.99-2.15 
(2H, m), 2.99 (2H, t, J = 7.3 
Hz), 3.61-3.66 (2H, m), 4.23 
(2H, d, J = 5.9 Hz), 4.76-4.88 
(2H, m), 5.1 (2H, s), 5.76 (1H, 
dd, J = 7.9, 2.1 Hz), 6.74-7.12 
(3H, m), 7.26 (1H, d, J = 7.9 
Hz), 8.66 (1H, brs) 

44 131 

 

HN

N

O

O
O S

O

O
H
N

O

F

 

31 

Foam 
(CDCl 3)  
1.23-1.65 (8H, m), 1.74-1.88 
(2H, m), 1.95-2.08 (2H, m) , 3.01 
(2H, t, J = 7.3 Hz), 3.62 (2H, 
t, J = 5.9 Hz), 4.23-4.35 (3H, 
m), 4.82-4.95 (1H, m), 5.09 (2H, 
s), 5.76 (1H, d, J = 7.8 Hz), 
6.81-6.92 (3H, m), 7.21-7.28 
(2H, m), 8.86 (1H, brs) 

45 132 

 

HN

N

O

O
O S

O

O
H
N

O

 

52 

Foam 
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[0423] 

[Table 40] 

1H-NMR δ (ppm) 
Example  

Reference 
Example 
No.  

Product  
Yield 
(%)  

Form 

(CDCl 3) 
1.72-1.86 (2H, m), 1.98-2.12 
(4H, m), 3.04 (2H, t, J = 7.3 
Hz), 3.54-3.68 (4H, m), 3.91-
4.07 (2H, m), 4.26 (2H, d, J = 
6.1 Hz), 4.45-4.52 (1H, m), 4.7 9 
(1H, brs), 5.11 (2H, s), 5.77 
(1H, dd, J = 8.1, 2.1 Hz), 6.81-
6.92 (3H, m), 7.21-7.25 (2H, m) , 
8.66 (1H, brs) 

46 133 

 

HN

N

O

O
O S

O

O
H
N

O

O

 

30 

Foam 

(CDCl 3) 
1.53 (3H, d, J = 7.0 Hz), 1.71-
2.10 (6H, m), 2.64-2.91 (2H, m) , 
3.51-3.66 (4H, m), 3.92-4.05 
(2H, m), 4.48-4.59 (2H, m), 5. 06 
(2H, s), 5.16 (1H, d, J = 6.8 
Hz), 5.76 (1H, d, J = 8.1 Hz), 
6.81-6.92 (3H, m), 7.21-7.27 
(2H, m), 9.22 (1H, brs) 

47 134 

 

HN

N

O

O
O S

O

O
H
N

O

O

 

20 

Foam 
(CDCl 3)  
1.51 (3H, d, J = 6.8 Hz), 1.74-
2.08 (6H, m), 2.62-2.91 (2H, m) , 
3.51-3.62 (4H, m), 3.96-4.04 
(2H, m), 4.45-4.59 (2H, m), 5. 06 
(2H, s), 5.35 (1H, brs), 5.77 
(1H, d, J = 7.83 Hz), 6.90-7.10 
(3H, m), 7.26 (1H, d, J = 7.8 
Hz), 9.38 (1H, brs) 

48 135 

 

HN

N

O

O
O S

O

O
H
N

O

O
F

 

49 

Foam 
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[0424] 

[Table 41] 

1H-NMR δ (ppm) 
Example  

Reference 
Example 
No.  

Product  
Yield 
(%)  

Form 

(CDCl 3)  
1.52 (3H, d, J = 6.8 Hz), 1.85-
1.92 (2H, m), 2.10-2.29 (2H, m) , 
2.68-2.88 (2H, m), 3.43-3.56 
(2H, m), 3.89-4.04 (4H, m), 
4.53-4.61 (2H, m), 4.92-4.96 
(1H, m), 5.05 (2H, s), 5.76 (1H, 
d, J = 8.1 Hz), 6.75-6.92 (3H, 
m), 7.20-7.29 (2H, m), 8.30 (1H,  
brs) 

49 136 

 

HN

N

O

O
O S

O

O
H
N

O
O

 

39 

Foam 

(CDCl 3)  
2.00-2.12 (2H, m), 3.02 (2H, t, 
J = 7.0 Hz), 3.63 (2H, t, J = 
5.7 Hz), 4.27 (2H, d, J = 5.4 
Hz), 4.55-4.61 (2H, m), 4.69-
4.81 (4H, m), 5.10 (2H, s),  5.75 
(1H, d, J = 7.6 Hz), 6.87-7.03 
(3H, m), 7.20-7.31 (2H, m) , 8.49 
(1H, brs) 

50 137 

 

HN

N

O

O
O S

O

O
H
N

O
F

F  

44 

Foam 
(CDCl 3) 
1.56 (3H, t, J = 7.0 Hz), 1.88-
1.96 (2H, m), 2.69-2.88 (2H, m),  
3.53 (2H, t, J = 5.4 Hz), 4.62-
4.70 (1H, m), 4.85 (1H, brs) 
5.05 (2H, s), 5.75 (1H, t, J = 
7.8 Hz, 2.2 Hz), 5.92-6.13 (1H, 
m), 7.13-7.29 (4H, m) , 7.40 (1H, 
d, J = 7.8 Hz), 9.25 (1H, brs) 

51 138 
HN

N

O

O
O S

O

O
H
N

OCF2CHF2

 

70 

Foam 
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[0425] 

[Table 42] 

1H-NMR δ (ppm) 
Example  

Reference 
Example 
No. 

Product 
Yield 
(%) 

Form 

(CDCl 3)  
1.04 (9H, d, J = 6.8 Hz), 1.54 
(3H, d, J = 6.8 Hz), 1.85-1.96 
(2H, m), 2.65-2.90 (2H, m), 
3.48-3.56 (2H, m), 3.60 (2H, s ), 
4.52-4.59 (1H, m), 4.61-4.69 
(1H, m), 5.05 (2H, s), 5.75 (1H,  
dd, J = 8.1, 2.3 Hz), 6.79-6.88 
(3H, m), 7.17-7.28 (2H, m) , 8.47 
(1H, brs) 

52 139 

 

HN

N

O

O
O S

O

O
H
N

O
 

62 

Foam 
(DMSO-d6) 
1.37 (3H, d, J = 6.8 Hz), 1.69-
1.80 (2H, m), 2.58-2.70 (1H, m) , 
2.72-2.88 (1H, m), 3.31-3.46 
(2H, m), 4.39-4.45 (1H, m), 
4.69-4.79 (2H, m), 4.99 (2H, s),  
5.60 (1H, dd, J = 8.1, 0.8 Hz), 
6.91-7.08 (3H, m), 7.26-7.31 
(1H, m), 7.63 (1H, dd, J = 8.1, 
0.8 Hz), 7.73 (1H, d, J = 8.6 
Hz), 11.3(1H, brs) 

53 140 

 

HN

N

O

O
O S

O

O
H
N

O CF3

 

46 

Foam 
(DMSO-d6)  
1.37 (3H, d, J = 6.8 Hz), 1.69-
1.80 (2H, m), 2.56-2.90 (2H, m) , 
3.38-3.43 (2H, m), 4.37-4.48 
(1H, m), 4.74-4.89 (2H, m),  5.00 
(2H, s), 5.60 (1H, d, J = 7.8 
Hz), 7.03-7.09 (1H, m), 7.20-
7.32 (2H, m), 7.63 (1H, d, J = 
7.8 Hz), 7.71 (1H, d, J = 8.4 
Hz), 11.3 (1H, brs) 

54 141 
HN

N

O

O
O S

O

O
H
N

O CF3

F

 

48 

Foam 
(CDCl 3) 
1.53 (3H, d, J = 6.8 Hz), 1.84-
1.98 (2H, m), 2.67-2.85 (2H, m) , 
3.46-3.54 (2H, m), 4.58-4.63 
(1H, m), 4.88 (1H, brs), 5.05 
(2H, s), 5.75 (1H, d, J = 7.8 
Hz), 6.82-7.29 (5H, m), 8.55 
(1H, brs) 

55 142 
HN

N

O

O
O S

O

O
H
N

OCF2CF3

 

40 

Foam 
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[0426] 

[Table 43] 

1H-NMR δ (ppm) 
Example  

Referenc
e 
Example 
No. 

Product 
Yield 
(%) 

Form 

(CDCl 3)  
1.53 (3H, d, J = 7.0 Hz), 1.85-
1.92 (2H, m), 2.67-2.90 (2H, m) , 
3.43-3.52 (2H, m), 4.55-4.63 
(3H, m), 4.69-4.77 (3H, m) , 5.00 
(1H, brs), 5.05 (2H, s), 5.76 
(1H, dd, J = 7.8, 2.2 Hz), 6.88-
7.01 (3H, m), 7.20-7.29 (2H, m),  
8.97 (1H, brs) 

56 143 

 

HN

N

O

O
O S

O

O
H
N

O

F

F

 

70 

Foam 
(CDCl 3) 
1.53 (3H, d, J = 6.8 Hz), 1.84-
1.97 (2H, m), 2.55 (1H, s), 
2.61-2.89 (2H, m), 3.45-3.53 
(2H, m), 4.52-4.58 (1H, m) , 4.71 
(2H, s), 5.05 (2H, s), 5.10 (1H,  
brs), 5.76 (1H, d, J = 7.8 Hz), 
6.88-6.97 (3H, m), 7.21-7.32 
(2H, m), 9.08 (1H, brs) 

57 144 

 

HN

N

O

O
O S

O

O
H
N

O

 

35 

Foam 
(CDCl 3)  
1.01 (6H, d, J = 6.8 Hz), 1.52 
(3H, d, J = 7.0 Hz), 1.82-1.96 
(2H, m), 2.00-2.09 (1H, m), 
2.65-2.90 (2H, m), 3.48-3.59 
(2H, m), 3.71 (2H, d, J = 6.5 
Hz), 4.50-4.57 (1H, m), 5.04 
(2H, s), 5.50 (1H, d, J = 7.0 
Hz), 5.75 (1H, d, J = 7.8 Hz), 
6.79-6.90 (3H, m), 7.17-7.29 
(2H, m), 8.90 (1H, brs) 

58 145 

 

HN

N

O

O
O S

O

O
H
N

O

 

54 

Foam 
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[0427] 

[Table 44] 

1H-NMR δ (ppm) 
Example  

Referenc
e 
Example 
No. 

Product 
Yield 
(%) 

Form 

(CDCl 3)  
0.95 (3H, t, J = 7.4 Hz), 1.02 
(3H, d, J = 6.8 Hz), 1.53 (3H, 
d, J = 6.8 Hz), 1.54-1.62 (2H, 
m), 1.80-1.93 (3H, m), 2.67- 2.88 
(2H, m), 3.47-3.56 (2H, m), 
3.71-3.88 (2H, m), 4.53-4.62 
(1H, m), 5.05 (2H, s), 5.06 (1H,  
brs), 5.78 (1H, d, J = 7.9 Hz), 
6.79-6.92 (3H, m), 7.22-7.31 
(2H, m), 9.09 (1H, brs) 

59 146 

 

HN

N

O

O
O S

O

O
H
N

O

 

48 

Foam 

(CDCl 3) 
0.41-0.46 (2H, m), 0.47-0.54 
(2H, m), 1.23 (3H, s), 1.52 (3H,  
d, J = 7.0 Hz), 1.80-1.98 (2H, 
m), 2.66-2.90 (2H, m), 3.48- 3.53 
(2H,m), 3.73 (2H, s), 4.51-4.60 
(1H, m), 5.05 (2H, s), 5.32 (1H,  
brs), 5.76 (1H, d, J = 7.8 Hz), 
6.84-6.94 (3H, m), 7.20-7.31 
(2H, m), 9.45 (1H, brs) 

60 147 

 

HN

N

O

O
O S

O

O
H
N

O

 

48 

Foam 

(DMSO-d6) 
1.37 (3H, d, J = 6.8 Hz), 1.61-
1.84 (2H, m), 2.53-2.67 (1H, m) , 
2.71-2.90 (1H, m), 3.31-3.40 
(2H, m), 4.23-4.46 (3H, m) , 4.99 
(2H, s), 5.60 (1H, d, J = 7.8 
Hz), 6.39 (1H, tt, J = 54.6, 3.5 
Hz), 6.86-7.03 (3H, m), 7.23-
7.30 (1H, m), 7.62 (1H, d, J = 
7.8 Hz), 7.73 (1H, d, J = 8.6 
Hz), 11.3 (1H, brs) 

61 148 

 

HN

N

O

O
O S

O

O
H
N

O CHF2

 

40 

Foam 
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[0428] 

[Table 45] 

1H-NMR δ (ppm) 
Example  

Referenc
e 
Example 
No. 

Product 
Yield 
(%) 

Form 

(CDCl 3) 
1.53 (3H, d, J = 6.5 Hz), 1.67 
(3H, d, J = 6.8 Hz), 1.84-2.00 
(2H, m), 2.50-2.78 (2H, m), 
3.46-3.53 (2H, m), 4.56-4.66 
(3H, m), 5.04 (1H, brs), 5.05 
(2H, s), 5.75 (1H, dd, J = 8.1 
Hz, 2.4 Hz), 6.79-6.97 (3H, m), 
7.20-7.29 (2H, m), 8.35 (1H, 
brs) 

62 149 

HN

N

O

O
O S

O

O
H
N

O

 

14 

Foam 

(CDCl 3) 
1.53 (3H, d, J = 6.5 Hz), 1.67 
(3H, d, J = 6.8 Hz), 1.84-2.00 
(2H, m), 2.50-2.78 (2H, m), 
3.46-3.53 (2H, m), 4.56-4.66 
(3H, m), 5.04 (1H, brs), 5.05 
(2H, s), 5.75 (1H, dd, J = 8.1, 
2.4 Hz), 6.79-6.97 (3H, m), 
7.20-7.29 (2H, m), 8.52 (1H, 
brs) 

63 150 

 

HN

N

O

O
O S

O

O
H
N

O

 

13 

Foam 
(CDCl 3)  
1.53 (3H, d, J = 6.8 Hz), 1.84-
1.98 (2H, m), 2.67-2.85 (2H, m) , 
3.46-3.54 (2H, m), 4.16-4.20 
(1H, m), 4.27-4.30 (1H, m), 
4.56-4.67 (1H, m), 4.67-4.70 
(1H, m), 4.80-4.85 (1H, m), 
5.01-5.04 (1H, m), 5.04 (2H, s),  
5.75 (1H, d, J = 7.8 Hz), 6.82-
6.95 (3H, m), 7.21-7.31 (2H, m),  
8.95 (1H, brs) 

64 151 

 

HN

N

O

O
O S

O

O
H
N

O
F

 

69 

Pale yellow oil 
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[0429] 

[Table 46] 

1H-NMR δ (ppm) 
Example  

Referenc
e 
Example 
No. 

Product 
Yield 
(%) 

Form 

(CDCl 3) 
1.25-1.33 (2H, m), 1.53 (3H, d, 
J = 7.0 Hz), 1.54-1.78 (6H, m), 
1.81-1.94 (2H, m), 2.32-2.38 
(1H, m), 2.66-2.91 (2H, m), 
3.45-3.55 (2H, m), 3.82 (2H, d, 
J = 7.0 Hz), 4.53-4.60 (1H, m), 
4.95 (1H, brs), 5.05 (2H, s), 
5.75 (1H, d, J = 7.8 Hz), 6.77-
6.89 (3H, m), 7.20-7.27 (2H, m) , 
9.12 (1H, brs) 

65 152 

 

HN

N

O

O
O S

O

O
H
N

O

 

47 

Foam 
(CDCl 3)  
0.98 (3H, t, J = 7.3 Hz), 1.29 
(3H, d, J = 6.2 Hz), 1.53 (3H, 
d, J = 6.8 Hz), 1.62-1.78 (2H, 
m), 1.84-2.00 (2H, m), 2.74- 2.94 
(2H, m), 3.48-3.53 (2H, m), 
4.33-4.42 (1H, m), 4.51-4.62 
(1H, m), 4.66-4.72 (1H, m), 5.0 5 
(2H, s), 5.75 (1H, d, J = 7.8 
Hz), 6.79-6.90 (3H, m), 7.20-
7.28 (2H, m), 8.43 (1H, brs) 

66 153 
HN

N

O

O
O S

O

O
H
N

O
 

51 

Foam 
(CDCl 3)  
0.98 (3H, t, J = 7.3 Hz), 1.29 
(3H, d, J = 6.2 Hz), 1.53 (3H, 
d, J = 6.8 Hz), 1.62-1.78 (2H, 
m), 1.84-2.00 (2H, m), 2.74- 2.94 
(2H, m), 3.48-3.53 (2H, m), 
4.33-4.42 (1H, m), 4.51-4.67 
(2H, m), 5.05 (2H, s), 5.75 (1H, 
d, J = 7.8 Hz), 6.79-6.90 (3H, 
m), 7.20-7.28 (2H, m), 8.19 (1H,  
brs) 

67 154 

 

HN

N

O

O
O S

O

O
H
N

O

 

39 

Foam 
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[0430] 

[Table 47] 

1H-NMR δ (ppm) 
Example  

Referenc
e 
Example 
No. 

Product 
Yield 
(%) 

Form 

(DMSO-d6) 
1.37 (3H, d, J = 6.8 Hz), 1.61-
1.84 (2H, m), 2.67-2.90 (2H, m) , 
3.42 (2H, t, J = 6.2 Hz), 4.31-
4.48 (3H, m), 5.00 (2H, s), 5. 60 
(1H, d, J = 7.8 Hz), 6.42 (1H, 
tt, J = 54, 3.5 Hz), 6.98-7.04 
(1H, m), 7.16-7.31 (2H, m),  7.64 
(1H, d, J = 7.8 Hz), 7.71 (1H, 
d, J = 8.6 Hz), 11.3 (1H, brs) 

68 155 

 

HN

N

O

O
O S

O

O
H
N

O CHF2

F

 

45 

Foam 

(DMSO-d6) 
1.35 (3H, d, J = 7.0 Hz), 1.67-
1.77 (2H, m), 2.49-2.60 (1H, m) , 
2.75-2.95 (1H, m), 3.25-3.40 
(2H, m), 4.36-4.45 (1H, m), 
4.52-4.55 (2H, m), 4.97 (2H, s),  
5.24 (1H, d, J = 10.5 Hz), 5.38 
(1H, d, J = 16.7 Hz), 5.59 (1H, 
d, J = 7.8 Hz), 5.95-6.08 (1H, 
m), 6.78-6.96 (3H, m), 7.17- 7.24 
(1H, m), 7.61 (1H, d, J = 7.8 
Hz), 7.72 (1H, d, J = 8.6 Hz), 
11.3 (1H, brs) 

69 156 

 

HN

N

O

O
O S

O

O
H
N

O
 

35 

Foam 

(CDCl 3)  
0.94 (3H, t, J = 7.0 Hz), 1.26 
(3H, d, J = 6.2 Hz), 1.38-1.50 
(2H, m), 1.55 (3H, d, J = 6.8 
Hz), 1.62-1.74 (2H, m), 1.84-
1.99 (2H, m), 2.75-2.90 (2H, m) , 
3.48-3.55 (2H, m), 4.33-4.42 
(1H, m), 4.51-4.62 (1H, m) , 4.98 
(1H, brs), 5.05 (2H, s), 5.75 
(1H, d, J = 7.8 Hz), 6.79-6.90 
(3H, m), 7.19-7.30 (2H, m),  8.94 
(1H, brs) 

70 157 
HN

N

O

O
O S

O

O
H
N

O
 

23 

Foam 
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[0431] 

[Table 48] 

1H-NMR δ (ppm) 
Example 

Referenc
e 
Example 
No. 

Product 
Yield 
(%) 

Form 

(CDCl 3) 
0.94 (3H, t, J = 7.0 Hz), 1.26 
(3H, d, J = 6.2 Hz), 1.38-1.50 
(2H, m), 1.55 (3H, d, J = 6.8 
Hz), 1.62-1.74 (2H, m), 1.84-
1.99 (2H, m), 2.75-2.90 (2H, m) , 
3.48-3.55 (2H, m), 4.33-4.42 
(1H, m), 4.51-4.62 (1H, m) , 4.94 
(1H, brs), 5.05 (2H, s), 5.75 
(1H, d, J = 7.8 Hz), 6.79-6.90 
(3H, m), 7.19-7.30 (2H, m),  8.90 
(1H, brs) 

71 158 

 

HN

N

O

O
O S

O

O
H
N

O

 

24 

Foam 
(CDCl 3) 
1.54 (3H, d, J = 6.8 Hz), 1.88-
2.05 (2H, m), 2.70-2.88 (2H, m),  
3.50-3.57 (2H, m), 4.40 (2H, t, 
11.3 Hz), 4.59-4.65 (1H, m), 
4.76 (1H, brs), 5.05 (2H, s), 
5.75 (1H, dd, J = 7.8, 2.2 Hz), 
6.82-7.04 (3H, m), 7.21-7.35 
(2H, m), 8.42 (1H, brs) 

72 159 

 

HN

N

O

O
O S

O

O
H
N

O CF2CF3

 

60 

Foam 
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[0432] 

[Table 49] 

1H-NMR δ (ppm) 
Example  

Referenc
e 
Example 
No. 

Product 
Yield 
(%) 

Form 

(CDCl 3) 
0.11-0.16 (2H, m), 0.43-0.53 
(2H, m), 0.80-0.89 (1H, m), 1.5 3 
(3H, d, J = 7.0 Hz), 1.67 (2H, 
q, J = 6.8 Hz), 1.85-2.01 (2H, 
m), 2.65-2.89 (2H, m), 3.48- 3.55 
(2H, m), 4.03 (2H, t, J = 6.8 
Hz), 4.51-4.62 (1H, m), 5.05 
(2H, s), 5.14 (1H, brs), 5.76 
(1H, d, J = 7.8 Hz), 6.82-6.91 
(3H, m), 7.21-7.29 (2H, m), 9.1 9 
(1H, brs) 

73 160 

 

HN

N

O

O
O S

O

O
H
N

O

 

41 

Foam 

(DMSO-d6)  
1.85-1.93 (2H, m), 2.95-3.00 
(2H, m), 3.39 (2H, t, J = 6.5 
Hz), 4.18 (2H, d, J = 6.2 Hz), 
5.10 (2H, s), 5.68 (1H, d, J = 
7.8 Hz), 7.30-7.40 (5H, m), 
7.69-7.74 (2H, m), 1.4 (1H, brs)  

74 161 
HN

N

O

O
O S

O

O
H
N

 

50 

Foam 

(DMSO-d6) 
1.54 (6H, s), 1.70-1.76 (2H, m),  
2.54 (2H, t, J = 7.8 Hz), 3.30-
3.39 (2H, m), 4.90 (2H, s), 5. 57 
(1H, d, J = 7.6 Hz), 7.16-7.45 
(6H, m), 7.60 (1H, d, J = 7.8 
Hz), 11.3 (1H, brs) 

75 162 

 

HN

N

O

O
O S

O

O
H
N

 

29 

Foam 
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[0433] 

[Table 50] 

1H-NMR δ (ppm) 
Example  

Reference 
Example 
No. 

Product 
Yield 
(%) 

Form 

(CDCl 3)  
 1.82-1.93 (2H, m), 2.78 (2H, t, 
J = 5.7 Hz), 3.45 (2H, t, J = 
5.9 Hz), 5.00 (2H, s), 5.56 (1H,  
d, J = 7.6 Hz), 5.70-5.75 (1H, 
m), 7.18 (1H, d, J = 7.8 Hz), 
7.24-7.37 (11H, m), 9.15 (1H, 
brs) 

76 163 

 

HN

N

O

O
O S

O

O
H
N

 

32 

Foam 

(CDCl 3)  
 1.95-2.05 (2H, m), 2.32 (3H, 
s), 2.80 (2H, t, J = 6.2 Hz), 
3.52 (2H, t, J = 5.9 Hz), 4.84 
(1H, brs), 5.04 (2H, s), 5.74 
(1H, dd, J = 7.8, 2.2 Hz), 5.96 
(1H, d, J = 7.0 Hz), 7.17-7.36 
(10H, m), 7.98 (1H, brs) 

77 164 

 

HN

N

O

O
O S

O

O
H
N

 
 

51 

Foam 

(CDCl 3)  
 1.89-2.04 (2H, m), 2.83 (2H, t, 
J = 7.6 Hz), 3.53 (2H, t, J = 
6.2 Hz), 5.04 (2H, s),  5.71 (1H, 
brs), 5.75 (1H, d, J = 7.8 Hz), 
7.02-7.08 (3H, m), 7.20 (1H, d, 
J = 7.8 Hz), 7.23-7.30 (6H, m), 
9.15 (1H, brs) 

78 165 

HN

N

O

O
O S

O

O
H
N

F

F  

25 

Foam 

(CDCl 3)  
1.65-2.01 (6H, m), 2.04-2.32 
(2H, m), 3.12-3.19 (1H, m), 
3.39-3.44 (2H, m), 3.64-3.71 
(1H, m), 4.05 (1H, d, J = 9.5 
Hz), 4.96 (1H, t, J = 9.5 Hz), 
5.07 (2H, s), 5.75 (1H, d, J = 
7.8 Hz), 7.10-7.34 (11H, m), 
8.86 (1H, brs) 

79 166 

 

HN

N

O

O
O S

O

O
N

 

20 

Foam 
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[0434] 

[Table 51] 
1H-NMR δ (ppm) 
 Example  

Reference 
Example 
No.  

Product  
Yield 
(%)  

Form 

(CDCl 3)  
1.07 (3H, d, J = 6.5 Hz), 1.26 
(3H, d, J = 6.5 Hz), 1.50-1.55 
(2H, m), 1.82-2.50 (4H, m), 
2.66-2.73 (1H, m), 3.60 (2H, t, 
J = 5.9 Hz), 4.35-4.42 (2H, m), 
4.80-4.85 (1H, m), 5.24 (2H, 
s), 5.94 (1H, dd, J = 7.8 Hz, 
2.2 Hz), 7.35-7.82 (11H, m), 
8.35 (1H, brs) 

80 167 

 

HN

N

O

O
O S

O

O
N
H OH

 

22 

Foam 

(CDCl 3)  
1.69-2.28 (10H, m), 2.42-2.55 
(2H, m), 3.38 (2H, t, J = 6.2 
Hz), 4.96 (1H, brs), 5.03 (2H, 
s), 5.77 (1H, d, J = 7.8 Hz), 
7.20-7.36 (5H, m), 7.49 (1H, d, 
J = 7.3 Hz), 8.96 (1H, brs) 

81 168 

HN

N

O

O
O S

O

O
H
N

 

26 

Foam 
(DMSO-d6) 
1.37 (3H, d, J = 7.0 Hz), 1.61-
1.81 (2H, m), 2.50-2.60 (1H, 
m), 2.72-2.83 (1H, m), 3.25-
3.40 (2H, m), 4.35-4.46 (1H, 
m), 4.97 (2H, s), 5.60 (1H, d, 
J = 7.8 Hz), 7.19-7.37 (5H, m), 
7.62 (1H, d, J = 7.8 Hz), 7.75 
(1H, d, J = 8.64 Hz), 11.3 (1H, 
brs) 

82 169 

 

42 

Foam 

HN

N

O

O
O S

O

O
H
N
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[0435] 

[Table 52] 

1H-NMR δ (ppm) 
Example  

Reference 
Example 
No.  

Product  
Yield 
(%)  

Form 

(DMSO-d6) 
0.82 (3H, t, J = 7.3 Hz), 1.55-
1.82 (4H, m), 2.36- 2.47 (1H, m), 
2.66-2.77 (1H, m), 3.20-3.30 
(2H, m), 4.08- 4.17 (1H, m), 4.96 
(2H, s), 5.61 (1H, d, J = 7.8 
Hz), 7.20-7.35 (5H, m), 7.60 
(1H, d, J = 7.8 Hz), 7.77 (1H, 
d, J = 8.9 Hz), 11.3 (1H, brs)  

83 170  41 

Foam 

(DMSO-d6) 
1.39 (3H, d, J = 6.8 Hz), 1.71-
1.83 (2H, m), 2.66- 2.76 (1H, m), 
2.84-2.95 (1H, m), 3.42 (2H, t, 
J = 6.2 Hz), 4.68-4.76 (1H, m), 
5.01 (2H, s), 5.61 (1H, d, J = 
7.8 Hz), 7.11-7.35 (3H, m), 
7.48-7.54 (1H, m), 7.64 (1H, d, 
J = 7.8 Hz), 7.88 (1H, d, J = 
7.8 Hz), 11.3 (1H, brs) 

84 171 

 

37 

Foam 

38 

(DMSO-d6) 
1.30 (3H, d, J = 7.0 Hz), 1.64-
1.81 (2H, m), 2.57- 2.67 (1H, m), 
2.78-2.87 (1H, m), 3.27-3.32 
(2H, m), 3.78 (3H, s), 4.72- 4.80 
(1H, m), 4.98 (2H, s), 5.60 (1H, 
d, J = 7.8 Hz), 6.89-6.97 (2H, 
m), 7.17-7.24 (1H, m), 7.36- 7.39 
(1H, m), 7.62 (1H, d, J = 7.8 
Hz), 7.68 (1H, d, J = 8.9 Hz), 
11.3 (1H, brs) 

85 172 

 

 Foam 

HN

N

O

O
O S

O

O
H
N

HN

N

O

O
O S

O

O
H
N

F

HN

N

O

O
O S

O

O
H
N

O
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[0436] 

[Table 53] 

1H-NMR δ (ppm) 

Example 

Referenc
e 
Example 
No. 

Product 
Yield 
(%) 

Form 

(DMSO-d6) 
1.35 (3H, d, J = 7.0 Hz), 1.68-
1.85 (2H, m), 2.65- 2.76 (1H, m), 
2.79-2.95 (1H, m), 3.37-3.47 
(2H, m), 4.80- 4.89 (1H, m), 5.00 
(2H, s), 5.61 (1H, d, J = 7.8 
Hz), 7.24-7.45 (3H, m), 7.61 
(1H, dd, J = 1.1, 8.4 Hz), 7.64 
(1H, d, J = 7.8 Hz), 8.00 (1H, 
d, J = 8.1 Hz), 11.3 (1H, brs) 

86 173 

 

37 

Foam 
(DMSO-d6) 
1.37 (3H, d, J = 7.3 Hz), 1.69-
1.82 (2H, m), 2.63- 2.74 (1H, m), 
2.81-2.92 (1H, m), 3.39-3.44 
(2H, m), 4.44- 4.51 (1H, m), 5.01 
(2H, s), 5.61 (1H, d, J = 7.8 
Hz), 7.02-7.10 (1H, m), 7.18-
7.23 (2H, m), 7.33- 7.41 (1H, m), 
7.64 (1H, d, J = 7.8 Hz), 7.80 
(1H, d, J = 8.4 Hz), 11.3 (1H, 
brs) 

87 174  35 

Foam 

(DMSO-d6) 
1.37 (3H, d, J = 7.0 Hz), 1.68-
1.86 (2H, m), 2.64- 2.75 (1H, m), 
2.83-2.95 (1H, m), 3.40-3.47 
(2H, m), 4.41-4.5 2 (1H, m), 5.02 
(2H, s), 5.61 (1H, d, J = 7.8 
Hz), 7.25-7.39 (3H, m), 7.45 
(1H, s), 7.65 (1H, d, J = 7.8 
Hz), 7.81 (1H, d, J = 8.4 Hz), 
11.3 (1H, brs) 

88 175 
 

39 

Foam 

HN

N

O

O
O S

O

O
H
N

Cl

HN

N

O

O
O S

O

O
H
N

F

HN

N

O

O
O S

O

O
H
N

Cl
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[0437] 

[Table 54] 

1H-NMR δ (ppm) 

Example  
Reference 
Example 
No. 

Product 
Yield 
(%) 

Form 

(DMSO-d6) 
1.37 (3H, d, J = 6.8 Hz), 1.71-
1.83 (2H, m), 2.65- 2.75 (1H, m), 
2.84-2.95 (1H, m), 3.40-3.47 
(2H, m), 4.43- 4.48 (1H, m), 5.02 
(2H, s), 5.61 (1H, d, J = 8.1 
Hz), 7.26-7.46 (3H, m), 7.58 
(1H, brs), 7.65 (1H, d, J = 8.1 
Hz), 7.80 (1H, d, J = 8.4 Hz), 
11.3 (1H, brs) 

89 176 
 

40 

Foam 

(DMSO-d6) 
1.34 (3H, d, J = 7.0 Hz), 1.67-
1.85 (2H, m), 2.63- 2.74 (1H, m), 
2.82-2.93 (1H, m), 3.32-3.43 
(2H, m), 4.81- 4.84 (1H, m), 5.00 
(2H, s), 5.61 (1H, d, J = 8.1 
Hz), 7.16-7.22 (1H, m), 7.38-
7.44 (1H, m), 7.54- 7.62 (2H, m), 
7.64 (1H, d, J = 7.8 Hz), 8.04 
(1H, d, J = 7.6 Hz), 11.3 (1H, 
brs) 

90 177 
 

35 

Foam 

(CDCl 3) 
1.56 (3H, d, J = 7.0 Hz), 1.83-
2.00 (2H, m), 2.70- 2.93 (2H, m), 
3.36- 3.56 (2H, m), 4.97 (1H, s), 
5.03 (2H, s), 5.25 (1H, d, J = 
8.4 Hz), 5.76 (1H, d, J = 8.1 
Hz), 7.20-7.41 (5H, m), 7.52 
(1H, d, J = 8.1 Hz), 8.58 (1H, 
brs) 

91 178 

 

15 

Foam 

(DMSO-d6) 
1.88 (2H, t, J = 6.9 Hz), 3.11 
(2H, t, J = 7.3 Hz), 3.52 (2H, 
t, J = 6.3 Hz), 4.30 (4H, s), 
5.05 (2H, s), 5.61 (1H, d, J = 
7.9 Hz), 7.21-7.33 (10H, m), 
7.68 (1H, d, J = 7.9 Hz), 11.3 
(1H, brs) 

92 179 

 

35 

Foam 

HN

N

O

O
O S

O

O
H
N

Br

HN

N

O

O
O S

O

O
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N
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[0438] 

[Table 55] 

1H-NMR δ (ppm) 

Example  
Reference 
Example 
No. 

Product 
Yield 
(%) 

Form 

(CDCl 3) 
1.84-1.94 (2H, m), 2.80-2.86 
(2H, m), 3.45-3.50 (2H, t, J = 
5.7 Hz), 5.01 (2 H, s), 5.72 (1H, 
t, J = 8.4 Hz), 5.86 (1H, d, J = 
7.8 Hz), 6.96-7.38 (11H, m), 
9.39 (1H, brs) 

93 180 

 

27 

Foam 

(CDCl 3) 
1.52 (3H, d, J = 6.8 Hz), 1.89-
1.94 (2H, m), 2.71- 2.83 (2H, m), 
3.55 (2H, t, J = 5.9 Hz), 4.60-
4.65 (1H, m), 4.85 (1H, d, J = 
6.2 Hz), 5.77 (1H, d, J = 7.8 
Hz), 5.06 (2H, s), 7.21-7.36 
(5H, m), 8.60 (1H, brs) 

94 181 

 

32 

Foam 

 

[0439] 

Example 95 

Synthesis of 5-((2,4-dioxo-3,4-dihydropyrimidin-1(2 H)-

yl)methyl)-N-(1,2-diphenylethyl)thiophene-2-sulfona mide 

[0440] 

[Formula 77] 

HN

N

O

O
S S

O
H
N

O

 

[0441] 

 The 5-(chloromethyl)-N-(1,2-diphenylethyl)thiophen e-

2-sulfonamide (193 mg) obtained in Reference Exampl e 182 

HN

N

O

O
O S

O

O
H
N

F

HN

N

O

O
O S

O

O
H
N

Cl



 

 - 255 - 

was dissolved in DCE (4.0 mL).  To the solution, a 

solution of 2,4-bis(trimethylsilyloxy)pyrimidine (1 90 mg) 

obtained according to a method described in the doc ument 

(Nucleosides & Nucleotides, 4, 565-585 (1985)) in 

dichloromethane (2.0 mL), iodine (30 mg), and tetra -n-

butylammonium iodide (36 mg) were added, and the mi xture 

was heated to reflux at 95 °C for 15 hours.  The reaction 

mixture was cooled to room temperature, water (50 m L) and 

an aqueous saturated sodium thiosulfate solution (5 .0 mL) 

were then added thereto, and the resultant mixture was 

then extracted with 10% methanol/chloroform (30 mL × 3).  

The organic layer was washed with brine (50 mL), dr ied 

over anhydrous sodium sulfate, and then concentrate d under 

reduced pressure.  The residue was purified by sili ca gel 

column chromatography (100% ethyl acetate) to obtai n the 

title compound (58 mg, yield: 25%). 

[0442] 

 1H-NMR (CDCl 3) δ (ppm): 3.03 (2H, d, J = 6.7 Hz), 5.00 

(2H, s), 5.61 (1H, brs), 5.70-5.77 (2H, m), 5.95-7. 25 (13H, 

m), 8.92 (1H, brs) 

[0443] 

Example 96 

Synthesis of N-benzhydryl-4-((2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)methyl)benzenesulfonamide  

[0444] 

[Formula 78] 
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HN

N

O

O

S
O

O
H
N

 
[0445] 

 The title compound (118 mg, yield: 44%) was obtain ed 

according to the method of Example 95 from the N-

benzhydryl-4-(bromomethyl)benzenesulfonamide (250 m g) 

obtained in Reference Example 183 and 2,4-

bis(trimethylsilyloxy)pyrimidine (230 mg) obtained 

according to a method described in the document 

(Nucleosides & Nucleotides, 4, 565-585 (1985)). 

[0446] 

 1H-NMR (CDCl 3) δ (ppm): 4.89 (2H, s), 5.25 (1H, d, J = 

7.6 Hz), 5.64 (1H, d, J = 7.6 Hz), 5.76 (1H, d, J =  8.1 

Hz), 7.06-7.26 (13H, m), 7.62-7.65 (2H, m), 8.41 (1 H, brs) 

[0447] 

Example 97 

(R)-N-(1-(3-(cyclopropylmethoxy)-4-fluorophenyl)pro pyl)-4-

((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-

yl)methyl)benzenesulfonamide 

[0448] 

[Formula 79] 

HN

N

O

O

S
O

O
H
N

O

F
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[0449] 

 The title compound (140 mg, yield: 60%) was obtain ed 

according to the method of Example 95 from the (R)- 4-

(bromomethyl)-N-(1-(3-(cyclopropylmethoxy)-4-

fluorophenyl)propyl)benzenesulfonamide (216 mg) obt ained 

in Reference Example 184 and 2,4-

bis(trimethylsilyloxy)pyrimidine (190 mg) obtained 

according to a method described in the document 

(Nucleosides & Nucleotides, 4, 565-585 (1985)). 

[0450] 

 1H-NMR (CDCl 3) δ (ppm): 0.27-0.31 (2H, m), 0.59-0.62 

(2H, m), 0.81 (3H, t, J = 7.6 Hz), 1.18-1.29 (1H, m ), 

1.65-1.88 (2H, m), 3.62-3.70 (2H, m), 4.10-4.19 (1H , m), 

4.88 (2H, s), 5.72 (1H, d, J = 7.6 Hz), 5.78 (1H, d , J = 

8.1 Hz), 6.55-6.82 (3H, m), 7.14-7.56 (5H, m), 9.39  (1H, 

brs) 

[0451] 

Example 98 

Synthesis of (R)-N-(1-(3-(cyclopropylmethoxy)-4-

fluorophenyl)ethyl)-3-(2,4-dioxo-3,4-dihydropyrimid in-

1(2H)-yl)propane-1-sulfonamide 

[0452]  

[Formula 80] 

HN

N

O

O
S
O

O
H
N

O

F

 

[0453] 
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 The (R)-N-(1-(3-(cyclopropylmethoxy)-4-

fluorophenyl)ethyl)-3-hydroxy-N-(methoxymethyl)prop ane-1-

sulfonamide (87 mg) obtained in Reference Example 1 85 was 

dissolved in THF (4.0 mL).  To the solution, 

triphenylphosphine (131 mg) and 3-benzoylpyrimidine -

2,4(1H,3H)-dione (100 mg) obtained according to a m ethod 

described in the document (J. Med. Chem., 50, 6032- 6038 

(2007)) were added, and the mixture was stirred at room 

temperature for 5 minutes.  To the reaction mixture , a 

solution of DEAD in toluene (2.2 M, 210 µL) was gradually 

added dropwise, and the mixture was stirred at room  

temperature for 4 hours.  The reaction mixture was 

concentrated under reduced pressure, and the residu e was 

then purified by silica gel column chromatography ( 70% 

ethyl acetate/hexane).  The obtained compound was 

dissolved in a solution of methylamine in methanol (40%, 

2.0 mL), and the mixture was stirred at room temper ature 

for 30 minutes.  The reaction mixture was concentra ted 

under reduced pressure, and the residue was then pu rified 

by silica gel column chromatography (100% ethyl ace tate).  

The obtained compound was dissolved in dioxane (600  µL).  

To the solution, a hydrochloric acid-dioxane soluti on (4.0 

M, 200 µL) was added, and the mixture was stirred at room 

temperature for 1 hour.  The reaction mixture was 

neutralized by the addition of an aqueous saturated  sodium 

bicarbonate solution (4.0 mL) at 0 °C, and was then 

extracted with ethyl acetate (10 mL × 2).  The organic 

layer was washed with brine (10 mL), dried over anh ydrous 

sodium sulfate, and then concentrated under reduced  
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pressure.  The residue was purified by silica gel c olumn 

chromatography (100% ethyl acetate) to obtain the t itle 

compound (32 mg, yield: 33%). 

[0454] 

 1H-NMR (CDCl 3) δ (ppm): 0.34-0.40 (2H, m), 0.63-0.71 

(2H, m), 1.24-1.32 (1H, m), 1.52 (3H, d, J = 6.8 Hz ), 

1.92-2.18 (2H, m), 2.64-2.73 (2H, m), 3.66-3.75 (2H , m), 

3.83 (2H, d, J = 6.5 Hz), 4.54-4.64 (1H, m), 4.93-5 .08 (1H, 

m), 5.68 (1H, d, J = 7.3 Hz), 6.82-6.90 (4H, m), 8. 75 (1H, 

brs) 

[0455] 

Example 99 

Synthesis of (S)-N-(2-(3-(cyclopentyloxy)-4-fluorop henyl)-

2-hydroxybutyl)-3-(2,4-dioxo-3,4-dihydroxypyrimidin -1(2H)-

yl)propane-1-sulfonamide 

[0456] 

[Formula 81] 

HN

N

O

O
S
O

O
H
N O

F

OH

 

[0457] 

 The (S)-tert-butyl 2-(3-(cyclopentyloxy)-4-

fluorophenyl)-2-(trimethylsilyloxy)butyl(3-

hydroxypropylsulfonyl)carbamate (249 mg) obtained i n 

Reference Example 188 was dissolved in THF (4.5 mL) .  To 

the solution, triphenylphosphine (163 mg) and 3-

benzoylpyrimidine-2,4(1H,3H)-dione (114 mg) obtaine d 
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according to a method described in the document (J.  Med. 

Chem., 50, 6032-6038 (2007)) were added, and the mi xture 

was stirred at room temperature for 5 minutes.  To the 

reaction mixture, a solution of DEAD in toluene (2. 2 M, 

250 µL) was gradually added dropwise, and the mixture wa s 

stirred at room temperature for 4 hours.  The react ion 

mixture was concentrated under reduced pressure, an d the 

residue was then purified by silica gel column 

chromatography (50% ethyl acetate/hexane).  The obt ained 

compound was dissolved in a solution of methylamine  in 

methanol (40%, 4.0 mL), and the solution was stirre d at 

room temperature for 30 minutes.  The reaction mixt ure was 

concentrated under reduced pressure, and the residu e was 

then purified by silica gel column chromatography ( 100% 

ethyl acetate).  The obtained compound was dissolve d in 

dichloromethane (3.0 mL).  To the solution, 

trifluoroacetic acid (470 µL) was added, and the mixture 

was stirred at room temperature for 2 hours.  The r eaction 

mixture was neutralized by the addition of an aqueo us 

saturated sodium bicarbonate solution (10 mL) at 0 °C, and 

was then extracted with chloroform (20 mL × 2).  The 

organic layer was washed with brine (10 mL), dried over 

anhydrous sodium sulfate, and then concentrated und er 

reduced pressure.  The residue was purified by sili ca gel 

column chromatography (100% ethyl acetate) to obtai n the 

title compound (38.5 mg, yield: 18%). 

[0458] 

 1H-NMR (CDCl 3) δ (ppm): 0.76 (3H, t, J = 7.3 Hz), 

1.59-1.92 (11H, m), 2.05-2.13 (2H, m), 2.90-2.99 (3 H, m), 
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3.40-3.43 (2H, m), 3.81 (2H, t, J = 6.8 Hz), 4.83 ( 1H, 

brs), 5.69 (1H, d, J = 7.7 Hz), 6.82-7.06 (3H, m), 7.20 

(1H, d, J = 7.9 Hz) 

[0459] 

Examples 100 to 127 

 Compounds shown below were synthesized according t o 

the method of Example 98 from the compounds obtaine d in 

Reference Examples 186, 187, and 189 to 214, respec tively.  

The results are shown in tables below. 

[0460] 

Example 100 

(R,E)-N-(1-(3-(cyclopropylmethoxy)-4-fluorophenyl)e thyl)-

5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)pent-3-e ne-1-

sulfonamide 

Example 101 

(R)-N-(1-(3-(cyclopropylmethoxy)-4-fluorophenyl)eth yl)-5-

(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)pentane-1-

sulfonamide 

Example 102 

(R)-N-(1-(3-(cyclopropylmethoxy)phenyl)propyl)-3-(2 ,4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)propane-1-sulfo namide 

Example 103 

N-(3-(cyclopropylmethoxy)benzyl)-5-(2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)pentane-1-sulfonamide 

Example 104 

(R)-N-(1-(3-(cyclopentyloxy)phenyl)ethyl)-3-(2,4-di oxo-

3,4-dihydropyrimidin-1(2H)-yl)propane-1-sulfonamide  

Example 105 
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(R,E)-N-(1-(3-(cyclopentyloxy)phenyl)ethyl)-5-(2,4- dioxo-

3,4-dihydropyrimidin-1(2H)-yl)pent-3-ene-1-sulfonam ide 

[0461] 

Example 106 

(R)-N-(1-(3-(cyclopentyloxy)phenyl)ethyl)-5-(2,4-di oxo-

3,4-dihydropyrimidin-1(2H)-yl)pentane-1-sulfonamide  

Example 107 

(R)-N-(1-(3-(2,2-difluoroethoxy)phenyl)ethyl)-3-(2, 4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)propane-1-sulfo namide 

[0462] 

Example 108 

(R)-N-(1-(3-(cyclopropylmethoxy)phenyl)ethyl)-3-(2, 4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)propane-1-sulfo namide 

Example 109 

(R)-N-(1-(3-(cyclopropylmethoxy)phenyl)ethyl)-5-(2, 4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)pentane-1-sulfo namide 

Example 110 

(R,E)-N-(1-(3-(cyclopropylmethoxy)phenyl)ethyl)-5-( 2,4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)pent-3-ene-1-

sulfonamide 

[0463] 

Example 111 

N-benzhydryl-3-(2,4-dioxo-3,4-dihydropyrimidin-1(2H )-

yl)propane-1-sulfonamide 

Example 112 

N-((3-(cyclopropylmethoxy)phenyl)(phenyl)methyl)-3- (2,4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)propane-1-sulfo namide 

Example 113 
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(E)-N-(3-(cyclopropylmethoxy)benzyl)-5-(2,4-dioxo-3 ,4-

dihydropyrimidin-1(2H)-yl)pent-3-ene-1-sulfonamide 

Example 114 

(R)-N-((3-(cyclopropylmethoxy)phenyl)(4-

fluorophenyl)methyl)-3-(2,4-dioxo-3,4-dihydropyrimi din-

1(2H)-yl)propane-1-sulfonamide  

Example 115 

(R)-N-(1-(3-(cyclopropylmethoxy)-4-fluorophenyl)pro pyl)-3-

(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)propane-1-

sulfonamide  

 [0464] 

Example 116 

(R)-N-((3-(cyclopropylmethoxy)-4-fluorophenyl)(4-

fluorophenyl)methyl)-3-(2,4-dioxo-3,4-dihydropyrimi din-

1(2H)-yl)propane-1-sulfonamide  

Example 117 

(R)-3-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-N-( 1-

phenylethyl)propane-1-sulfonamide 

Example 118 

(R)-3-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-N-( 1-

phenylpropyl)propane-1-sulfonamide 

Example 119 

(R)-3-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-N-( 1-(2-

fluorophenyl)ethyl)propane-1-sulfonamide 

Example 120 

(R)-N-(1-(2-chlorophenyl)ethyl)-3-(2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)propane-1-sulfonamide 

[0465] 

Example 121 
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(R)-3-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-N-( 1-(3-

fluorophenyl)ethyl)propane-1-sulfonamide 

Example 122 

(R)-3-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-N-( 1-(2-

ethynylphenyl)ethyl)propane-1-sulfonamide 

Example 123 

(R)-N-(1-(2-bromophenyl)ethyl)-3-(2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)propane-1-sulfonamide  

Example 124 

(R)-3-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-N-( 1-o-

tolylethyl)propane-1-sulfonamide 

Example 125 

(R)-3-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-N-( 1-(2-

(trifluoromethyl)phenyl)ethyl)propane-1-sulfonamide  

Example 126 

(S)-3-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-N-( 1-

phenylethyl)propane-1-sulfonamide 

Example 127 

(S)-N-(2,3-dihydro-1H-inden-1-yl)-3-(2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)propane-1-sulfonamide 
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[0466] 

[Table 56] 
1H-NMR δ (ppm) 

Example  
Reference 
Example 
No. 

Product 
Yield 
(%) Form 

(CDCl 3)  
0.35-0.38 (2H, m), 0.63-0.68 
(2H, m), 1.22-1.30 (1H, m), 1.70 
(3H, d, J = 7.0 Hz), 2.50-2.61 
(2H, m), 3.02-3.09 (2H, m), 3.88 
(2H, d, J = 6.8 Hz), 4.22-4.26 
(2H, m), 4.52-4.59 (1H, m), 
5.06-5.12 (1H, m), 5.51-5.77 
(3H, m), 6.82-7.19 (4H, m), 8.55 
(1H, brs) 

100 186 

 

HN

N

O

O
S
O

O
H
N

O

F

 
 
 

35 

Foam 

(CDCl 3)  
0.33-0.37 (2H, m), 0.62-0.69 
(2H, m), 1.22-1.39 (3H, m), 1.53 
(3H, d, J = 7.0 Hz), 1.54-1.78 
(4H, m), 2.61-2.82 (2H, m), 
3.62-3.70 (3H, m), 3.89 (2H, d, 
J = 6.9 Hz), 4.52-4.63 (1H, m), 
5.71 (1H, d, J = 7.8 Hz), 6.82-
7.12 (4H, m)   

101 187 

 

HN

N

O

O
S
O

O
H
N

O

F

 

17 

Foam 

(CDCl 3)  
0.35-0.38 (2H, m), 0.62-0.70 
(2H, m), 0.90 (3H, t, J = 7.3 
Hz), 1.22-1.32 (1H, m), 1.75-
2.01 (4H, m), 2.53-2.64 (2H, m), 
3.57-3.79 (2H, m), 3.80 (2H, d, 
J = 6.8 Hz), 4.26-4.32 (1H, m), 
4.80 (1H, brs), 5.65 (1H, d, J = 
7.8 Hz), 6.82 (2H, d, J = 7.0 
Hz), 7.10 (1H, d, J = 7.8 Hz), 
7.22-7.29 (2H, m), 9.11 (1H, 
brs) 

102 189 

 

HN

N

O

O
S
O

O
H
N

O

 

39 

Foam 
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[0467] 

[Table 57] 
1H-NMR δ (ppm) 

Example  

Referenc
e 
Example 
No. 

Product 
Yield 
(%) Form 

(CDCl 3) 
0.33-0.38 (2H, m), 0.61-0.68 
(2H, m), 1.22-1.30 (1H, m), 
1.39-1.44 (2H, m), 1.60-1.71 
(2H, m), 1.79-1.86 (2H, m), 2.94 
(2H, t, J = 7.6 Hz), 3.70 (2H, 
t, J = 7.0 Hz), 3.80 (2H, d, J = 
7.0 Hz), 4.26 (2H, d, J = 5.9 
Hz), 4.72 (1H, brs), 5.70 (1H, 
dd, J = 8.1, 1.9 Hz), 6.79-6.90 
(3H, m), 7.11 (1H, d, J = 7.6 
Hz), 7.22-7.29 (1H, m), 8.45 
(1H, brs) 

103 190 

HN

N

O

O
S
O

O
H
N

O

 

55 

Foam 

(CDCl 3) 
1.53 (3H, d, J = 6.8 Hz), 1.56-
1.70 (2H, m), 1.72-2.09 (8H, m), 
2.58 -2.74 (2H, m), 3.64-3.89 
(2H, m), 4.55-4.60 (1H, m), 
4.65-4.73 (1H, m), 4.74-4.80 
(1H, m), 5.66 (1H, d, J = 7.9 
Hz), 6.81-6.88 (3H, m), 7.13 
(1H, d, J = 7.9 Hz), 7.25-7.29 
(1H, m), 8.22 (1H, brs) 

104 191 
HN

NO

O

S
O

O
H
N

O

 

38 

Foam 
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[0468] 

[Table 58] 
1H-NMR δ (ppm) 

Example  
Reference 
Example 
No.  

Product  
Yield 
(%)  Form 

(CDCl 3) 
1.53 (3H, d, J = 6.8 Hz), 1.61-
1.98 (8H, m), 2.33-2.48 (2H, m), 
2.59-2.87 (2H, m), 4.18-4.23 
(2H, m), 4.51-4.58 (1H, m), 
4.73-4.79 (1H, m), 4.84-4.90 
(1H, m), 5.37-5.60 (2H, m), 5.70 
(1H, d, J = 8.1 Hz), 6.74-6.87 
(3H, m), 7.12 (1H, d, J = 8.0 
Hz), 7.21-7.26 (1H, m), 8.68 
(1H, brs) 

105 192 
HN

NO

O

S
O

O
H
N

O

 

26 

Foam 

(CDCl 3) 
1.26-1.38 (4H, m), 1.52 (3H, d, 
J = 7.0 Hz), 1.53-1.98 (10H, m), 
2.53-2.80 (2H, m), 3.60-3.67 
(2H, m), 4.48-4.60 (1H, m), 
4.72-4.79 (1H, m), 5.46-5.52 
(1H, m), 5.71 (1H, d, J = 8.1 
Hz), 6.77-6.98 (3H, m), 7.13 
(1H, d, J = 7.8 Hz), 7.16-7.27 
(1H, m), 9.66 (1H, brs) 

106 193 
HN

NO

O

S
O

O
H
N

O

 

47 

Foam 
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[0469] 

[Table 59] 
1H-NMR δ (ppm) 

Example  

Referenc
e 
Example 
No. 

Product 
Yield 
(%) Form 

(CDCl 3) 
1.53 (3H, d, J = 6.9 Hz), 2.01-
2.13 (2H, m), 2.67 (2H, t, J = 
6.8 Hz), 3.63-3.91 (2H, m), 4.2 
(2H, td, J = 13.0 Hz, 3.8 Hz), 
4.53-4.62 (1H, m), 4.84-4.90 
(1H, m), 5.67 (1H, d, J = 7.9 
Hz), 6.10 (1H, tt, J = 55 Hz, 
0.8 Hz), 6.81-6.95 (3H, m), 7.12 
(1H, d, J = 7.9 Hz), 7.22-7.31 
(1H, m), 8.44 (1H, brs) 

107 194 
HN

NO

O

S
O

O
H
N

O
F

F  

26 

Foam 

(CDCl 3) 
0.33-0.39 (2H, m), 0.62-0.70 
(2H, m), 1.22-1.30 (1H, m), 1.53 
(3H, d, J = 6.8 Hz), 1.92-2.18 
(2H, m), 2.61-2.72 (2H, m), 
3.61-3.70 (2H, m), 3.80 (2H, d, 
J = 6.8 Hz), 4.53-4.61 (1H, m), 
4.80 (1H, brs), 5.66 (1H, d, J = 
7.8 Hz), 6.82-6.90 (3H, m), 7.12 
(1H, d, J = 7.8 Hz), 7.22-7.29 
(1H, m), 8.85 (1H, brs) 

108 195 

 

HN

N

O

O
S
O

O
H
N

O

 

36 

Foam 

 

[0470] 

[Table 60] 
1H-NMR δ (ppm) 

Example  

Referenc
e 
Example 
No.  

Product  
Yield 
(%)  Form 

(CDCl 3)  
0.33-0.37 (2H, m), 0.62-0.69 
(2H, m), 1.22-1.36 (3H, m), 1.53 
(3H, d, J = 6.8 Hz), 1.54-1.78 
(4H, m), 2.61-2.82 (2H, m), 3.65 
(2H, t, J = 8.1 Hz), 3.80 (2H, 
d, J = 7.0 Hz), 4.54-4.63 (1H, 
m), 4.77 (1H, brs), 5.69 (1H, 
dd, J = 8.1, 1.9 Hz), 6.81-6.90 
(3H, m), 7.09 (1H, d, J = 7.8 
Hz), 7.22-7.29 (1H, m), 8.55 
(1H, brs) 

109 196 

HN

N

O

O
S
O

O
H
N

O

 
 
 

33 

Foam 
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[0471] 

[Table 61] 
1H-NMR δ (ppm) 

Example  
Reference 
Example 
No.  

Product  
Yield 
(%)  Form 

(CDCl 3)  
0.34-0.37 (2H, m), 0.62-0.69 
(2H, m), 1.22-1.30 (1H, m), 1.53 
(3H, d, J = 6.8 Hz), 2.32-2.41 
(2H, m), 2.60-2.83 (2H, m), 3.80 
(2H, d, J = 6.8 Hz), 4.20-4.24 
(2H, m), 4.52-4.58 (2H, m), 
5.48-5.58 (2H, m), 5.71 (1H, d, 
J = 8.1 Hz), 6.81-6.90 (3H, m), 
7.11 (1H, d, J = 7.8 Hz), 7.22-
7.29 (1H, m), 8.23 (1H, brs) 

110 197 

HN

N

O

O
S
O

O
H
N

O

 

35 

Foam 

(DMSO-d6) 
1.73-1.81 (2H, m), 2.71-2.77 
(2H, m), 3.52-3.59 (2H, m), 5.50 
(1H, dd, J = 8.0, 2.2 Hz), 5.59 
(1H, d, J = 9.6 Hz), 7.21-7.40 
(11H, m), 8.4 (1H, d, J = 9.7 
Hz), 11.2 (1H, brs) 

111 198 

 

HN

N

O

O
S
O

O
H
N

 

38 

Foam 

(CDCl 3)  
0.31-0.37 (2H, m), 0.61-0.68 
(2H, m), 1.22-1.28 (1H, m), 
2.00-2.09 (2H, m), 2.72 (2H, t, 
J = 7.3 Hz), 3.70-3.80 (4H, m), 
5.13-5.18 (1H, m), 5.63-5.70 
(2H, m), 6.82-6.91 (3H, m), 7.09 
(1H, d, J = 7.8 Hz), 7.22-7.30 
(6H, m), 8.22 (1H. brs) 

112 199 

 

HN

N

O

O
S
O

O
H
N

O

 

37 

Foam 
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[0472] 

[Table 62] 
1H-NMR δ (ppm) 

Example  
Reference 
Example 
No.  

Product  
Yield 
(%)  Form 

(CDCl 3)  
0.34-0.38 (2H, m), 0.61-0.67 
(2H, m), 1.22-1.30 (1H, m), 
2.60-2.70 (2H, m), 3.15 (2H, t, 
J = 7.0 Hz), 3.79 (2H, t, J = 
7.0 Hz), 4.27-4.32 (2H, m), 4.75 
(2H, d, J = 6.8 Hz), 5.55-5.81 
(4H, m), 6.81-6.90 (3H, m), 7.17 
(1H, d, J = 7.8 Hz), 7.22-7.29 
(1H, m)   

113 200 

 

HN

N

O

O
S
O

O
H
N

O

 

49 

Foam 
(CDCl 3) 
0.33-0.39 (2H, m), 0.62-0.69 
(2H, m), 1.20-1.28 (1H, m), 
2.00-2.09 (2H, m), 2.75 (2H, t, 
J = 7.1 Hz), 3.69-3.85 (4H, m), 
5.62-5.70 (2H, m), 6.82-7.19 
(3H, m), 7.22-7.29 (6H, m)   

114 201 

HN

N

O

O
S
O

O
H
N

O

F  

31 

Foam 

(CDCl 3)  
0.35-0.38 (2H, m), 0.62-0.70 
(2H, m), 0.90 (3H, t, J = 7.3 
Hz), 1.22-1.32 (1H, m), 1.75-
1.96 (2H, m), 1.98-2.07 (2H, m), 
2.56-2.61 (2H, m), 3.57-3.79 
(2H, m), 3.89 (2H, d, J = 7.1 
Hz), 4.23-4.30 (1H, m), 5.68 
(1H, d, J = 7.9 Hz), 6.82-7.10 
(4H, m)   

115 202 

HN

N

O

O
S
O

O
H
N

O

F

 

43 

Foam 
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[0473] 

[Table 63] 
1H-NMR δ (ppm) 

Example  
Reference 
Example 
No. 

Product 
Yield 
(%) Form 

(CDCl 3)  
0.33-0.39 (2H, m), 0.62-0.68 
(2H, m), 1.20-1.28 (1H, m), 
2.05-2.10 (2H, m), 2.76 (2H, t, 
J = 7.1 Hz), 3.69-3.82 (2H, m), 
3.84 (2H, d, J = 7.1 Hz), 5.62-
5.70 (2H, m), 6.82-7.12 (3H, m), 
7.22-7.27 (5H, m)   

116 203 

 

HN

N

O

O
S
O

O
H
N

O

F

F

 

55 

Foam 

(DMSO-d6) 
1.36 (3H, d, J = 7.0 Hz), 1.75-
1.85 (2H, m), 2.55-2.61 (1H, m), 
2.70-2.79 (1H, m), 3.49-3.66 
(2H, m), 4.41-4.43 (1H, m), 5.51 
(1H, d, J = 7.8 Hz), 7.20-7.36 
(5H, m), 7.46 (1H, d, J = 7.8 
Hz), 7.77 (1H, brs), 11.2 (1H, 
brs) 

117 204 

 

52 

Foam 

(DMSO-d6) 
0.80 (3H, t, J = 7.3 Hz), 1.53-
1.85 (4H, m), 2.38-2.48 (1H, m), 
2.62-2.73 (1H, m), 3.37-3.64 
(2H, m), 4.11-4.15 (1H, m), 5.50 
(1H, d, J = 7.8 Hz), 7.18-7.37 
(5H, m), 7.40 (1H, d, J = 7.8 
Hz), 7.77 (1H, d, J = 8.1 Hz), 
11.2 (1H, brs) 

118 205 

 

55 

Foam 

HN

N

O

O
S
O

O
H
N

HN

N

O

O
S
O

O
H
N
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[0474] 

[Table 64] 

1H-NMR δ (ppm) 
Example  

Reference 
Example 
No. 

Product 
Yield 
(%) 

Form 

(DMSO-d6) 
1.39 (3H, d, J = 7.0 Hz), 1.85-
1.90 (2H, m), 2.67-2.78 (1H, m), 
2.83-2.91 (1H, m), 3.59-3.71 
(2H, m), 4.69-4.80 (1H, m), 5.53 
(1H, d, J = 7.8 Hz), 7.09-7.31 
(3H, m), 7.46-7.53 (1H, m), 7.52 
(1H, d, J = 7.8 Hz), 7.89 (1H, 
brs), 11.2 (1H, brs) 

119 206 

 

49 

Foam 

(DMSO-d6) 
1.35 (3H, d, J = 6.8 Hz), 1.85-
1.90 (2H, m), 2.69-2.77 (1H, m), 
2.82-2.90 (1H, m), 3.61-3.70 
(2H, m), 4.82-4.89 (1H, m), 5.53 
(1H, d, J = 7.8 Hz), 7.24-7.30 
(1H, m), 7.35-7.40 (2H, m), 7.51 
(1H, d, J = 7.8 Hz), 7.57-7.60 
(1H, m), 8.02 (1H, brs), 11.2 
(1H, brs) 

120 207 

 

57 

Foam 

(DMSO-d6) 
1.37 (3H, d, J = 7.0 Hz), 1.82-
1.92 (2H, m), 2.67-2.88 (2H, m), 
3.62-3.68 (2H, m), 4.45-4.51 
(1H, m), 5.53 (1H, d, J = 7.8 
Hz), 7.03-7.09 (1H, m), 7.17-
7.22 (2H, m), 7.33-7.41 (1H, m), 
7.51 (1H, d, J = 7.8 Hz), 7.82 
(1H, d, J = 6.2 Hz), 11.2 (1H, 
brs) 

121 208 

 

54 

Foam 

HN

N

O

O
S
O

O
H
N

F

HN

N

O

O
S
O

O
H
N

Cl

HN

N

O

O
S
O

O
H
N

F
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[0475] 

[Table 65] 

1H-NMR δ (ppm) 
Example  

Referenc
e 
Example 
No. 

Product 
Yield 
(%) 

Form 

(DMSO-d6) 
1.36 (3H, d, J = 7.3 Hz), 1.77-
1.87 (2H, m), 2.61-2.72 (1H, m), 
2.77-2.88 (1H, m), 3.56 (2H, m), 
4.43 (1H, s), 4.87-4.96 (1H, m), 
5.52 (1H, d, J = 8.1 Hz), 7.25 
(1H, t, J = 7.3 Hz), 7.40-7.50 
(3H, m), 7.56 (1H, d, J = 8.1 
Hz), 7.97 (1H, brs), 11.2 (1H, 
brs) 

122 209 

 

49 

Foam 

(DMSO-d6) 
1.34 (3H, d, J = 6.8 Hz), 1.84-
1.92 (2H, m), 2.64-2.75 (1H, m), 
2.80-2.91 (1H, m), 3.58-3.70 
(2H, m), 4.78-4.85 (1H, m), 5.53 
(1H, d, J = 7.8 Hz), 7.16-7,22 
(1H, m), 7.42 (1H, t, J = 7.8 
Hz), 7.50 (1H, d, J = 7.8 Hz), 
7.53-7.61 (2H, m), 8.06 (1H, 
brs), 11.2 (1H, brs) 

123 210 

 

55 

Foam 

HN

N

O

O
S
O

O
H
N

HN

N

O

O
S
O

O
H
N

Br



 

 - 274 - 

[0476] 

[Table 66] 

1H-NMR δ (ppm) 
Example  

Reference 
Example 
No. 

Product 
Yield 
(%) 

Form 

(DMSO-d6) 
1.34 (3H, d, J = 6.8 Hz), 1.78-
1.89 (2H, m), 2.30 (3H, s), 
2.45-2.56 (1H, m), 2.68-2.79 
(1H, m), 3.49-3.69 (2H, m), 
4.65-4.71 (1H, m), 5.52 (1H, d, 
J = 7.8 Hz), 7.08-7.23 (3H, m), 
7.42 (1H, d, J = 7.6 Hz), 7.47 
(1H, d, J = 7.8 Hz), 7.81 (1H, 
d, J = 7.6 Hz), 11.2 (1H, brs) 

124 211 

 

52 

Foam 

(DMSO-d6) 
1.38 (3H, d, J = 7.0 Hz), 1.75-
1.90 (2H, m), 2.50-2.60 (1H, m), 
2.71-2.82 (1H, m), 3.52-3.65 
(2H, m), 4.77 (1H, d, J = 6.5 
Hz), 5.50 (1H, d, J = 7.8 Hz), 
7.46 (2H, t, J = 7.6 Hz), 7.62-
7.74 (2H, m), 7.83 (1H, d, J = 
7.8 Hz), 8.16 (1H, brs), 11.2 
(1H, brs) 

125 212 

 

50 

Foam 

HN

N

O

O
S
O

O
H
N

HN

N

O

O
S
O

O
H
N

CF3
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[0477] 

[Table 67] 

1H-NMR δ (ppm) 
Example  

Reference 
Example 
No. 

Product 
Yield 
(%) 

Form 

(DMSO-d6) 
1.36 (3H, d, J = 7.0 Hz), 1.74-
1.86 (2H, m), 2.55-2.60 (1H, m), 
2.70-2.77 (1H, m), 3.50-3.67 
(2H, m), 4.41-4.42 (1H, m), 5.52 
(1H, d, J = 7.8 Hz), 7.20-7.36 
(5H, m), 7.47 (1H, d, J = 7.8 
Hz), 7.78 (1H, brs), 11.2 (1H, 
brs) 

126 213 

 

45 

Foam 

(DMSO-d6) 
1.77-1.91 (2H, m), 1.98-2.09 
(2H, m), 2.68-2.94 (2H, m), 
3.10-3.18 (2H, m), 3.80 (2H, t, 
J = 7.0 Hz), 4.72-4.81 (1H, m), 
5.58 (1H, d, J = 7.8 Hz), 7.20-
7.33 (4H, m), 7.62 (1H, d, J = 
6.5 Hz), 7.65 (1H, d, J = 7.8 
Hz), 11.2 (1H, brs) 

127 214 

 

39 

Foam 

 

[0478] 

Example 128 

Synthesis of N-(3-(cyclopropylmethoxy)benzyl)-4-((2 ,4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)methyl)piperidi ne-1-

sulfonamide 

[0479]  

[Formula 82] 

HN

N

O

O

N S
O

O
N
H

O

 

[0480] 

HN

N

O

O
S
O

O
H
N

HN

N

O

O
S
O

O
H
N
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 The 4-(aminomethyl)-N-(3-

(cyclopropylmethoxy)benzyl)piperidine-1-sulfonamide  (101 

mg) obtained in Reference Example 215 was dissolved  in DMF 

(1.0 mL).  To the solution, a molecular sieve 4A 

(hereinafter, referred to as MS 4A; 20 mg) and an a liquot 

(1.2 mL) of a solution of 3-methoxy-2-propenoyl iso cyanate 

(64 mg) in toluene (2.0 mL) obtained according to a  method 

described in the document (J. Heterocyclic Chem., 3 6, 293 

(1999)) were gradually added at 0 °C, and the mixture was 

stirred at room temperature for 3 days.  To the rea ction 

mixture, water (5.0 mL) was added, and the resultan t 

mixture was then extracted with ethyl acetate (10 m L).  

The organic layer was washed with water (5.0 mL) an d brine 

(5.0 mL), dried over anhydrous sodium sulfate, and then 

concentrated under reduced pressure.  The residue w as 

purified by silica gel column chromatography (70% e thyl 

acetate/hexane).  The obtained colorless oil (104 m g) was 

dissolved in a hydrochloric acid-dioxane solution ( 4.0 M, 

2.0 mL), and the mixture was stirred at room temper ature 

for 1.5 hours.  The reaction mixture was concentrat ed 

under reduced pressure, and the residue was co-evap orated 

with toluene (5.0 mL).  The residue was then purifi ed by 

silica gel column chromatography (2% methanol/chlor oform) 

to obtain the title compound (63 mg, yield: 64%) as  a 

colorless solid. 

[0481] 

 1H-NMR (DMSO-d6) δ (ppm): 0.28-0.33 (2H, m), 0.53-0.57 

(2H, m), 1.08-1.13 (3H, m), 1.54-1.60 (2H, m), 2.40 -2.68 

(2H, m), 3.46-3.55 (4H, m), 3.78 (2H, d, J = 7.0 Hz ), 4.01 
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(2H, d, J = 5.9 Hz), 5.53 (1H, d, J = 7.8 Hz), 6.75 -6.90 

(3H, m), 7.17-7.24 (2H, m), 7.57 (1H, d, J = 8.1 Hz ), 7.67 

(1H, brs), 11.2 (1H, brs) 

[0482] 

Example 129 

Synthesis of N-benzyl-4-((2,4-dioxo-3,4-dihydropyri midin-

1(2H)-yl)methyl)piperidine-1-sulfonamide 

[0483] 

[Formula 83] 

 The title compound (9.2 mg) was obtained as a 

colorless solid according to the method of Example 128 

from the compound obtained in Reference Example 216 . 

[0484] 

 1H-NMR (DMSO-d6) δ (ppm): 1.03-1.15 (2H, m), 1.49-1.62 

(2H, m), 1.62-1.82 (1H, m), 2.49-2.58 (2H, m), 3.47 -3.54 

(4H, m), 4.03 (2H, d, J = 6.2 Hz), 5.53 (1H, d, J =  7.9 

Hz), 7.22-7.36 (5H, m), 7.58 (1H, d, J = 7.9 Hz), 7 .70 (1H, 

t, J = 6.2 Hz), 11.2 (1H, brs) 

[0485] 

Example 130 

Synthesis of (R)-1-(3-(2-

(hydroxydiphenylmethyl)pyrrolidin-1-

ylsulfonyl)propyl)pyrimidine-2,4(1H,3H)-dione 

[0486] 

N
H

S
O

O

N

N

HN

O

O
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[Formula 84] 

HN

N

O

O

S
O

N

HO

O

 

[0487] 

 The (R)-1-(3-bromopropylsulfonyl)-2-((tert-

butyldimethylsilyloxy)diphenylmethyl)pyrrolidine (1 .18 g) 

obtained in Reference Example 217 was dissolved in DCE (50 

mL).  To the solution, 2,4-

bis(trimethylsilyloxy)pyrimidine (1.11 g) obtained 

according to a method described in the document 

(Nucleosides & Nucleotides, 4, 565-585 (1985)) and iodine 

(55 mg) were added, and the mixture was heated to r eflux 

at 93 °C for 10 hours.  The reaction mixture was cooled to  

room temperature, water (20 mL) and an aqueous satu rated 

sodium thiosulfate solution (1.0 mL) were then adde d 

thereto, and the mixture was then extracted with 10 % 

methanol/chloroform (10 mL).  The organic layer was  washed 

with brine (20 mL), dried over anhydrous sodium sul fate, 

and then concentrated under reduced pressure.  The residue 

was purified by silica gel column chromatography (2 % 

methanol/chloroform).  The obtained compound was di ssolved 

in THF (3.0 mL).  To the solution, a solution of TB AF in 

THF (1.0 M, 1.1 mL) was added, and the mixture was stirred 

at room temperature for 3 hours.  The reaction mixt ure was 

concentrated under reduced pressure, and the residu e was 

then purified by silica gel column chromatography ( 2.5% 
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methanol/chloroform) to obtain the title compound ( 70 mg, 

yield: 5.4%) as a foam. 

[0488] 

 1H-NMR (DMSO-d6) δ (ppm): 1.62-1.67 (3H, m), 1.81-1.84 

(2H, m), 1.98-2.12 (2H, m), 2.35-2.40 (1H, m), 3.22 -3.24 

(1H, m), 3.40-3.64 (3H, m), 5.22 (1H, d, J = 6.2 Hz ), 5.57 

(1H, d, J = 7.6 Hz), 5.65 (1H, brs), 7.05-7.53 (11H , m), 

11.3 (1H, brs) 

[0489] 

Example 131 

Synthesis of (R)-1-(3-(2-(bis(4-

fluorophenyl)(hydroxy)methyl)pyrrolidin-1-

ylsulfonyl)propyl)pyrimidine-2,4(1H,3H)-dione 

[0490] 

[Formula 85] 

HN

N

O

O

S
O

N

HO

O

F

F

 
[0491] 

 The title compound (80 mg, yield: 8.1%) was obtain ed 

as a foam by synthesis according to the method of E xample 

130 from the (R)-1-(3-bromopropylsulfonyl)-2-((tert -

butyldimethylsilyloxy)bis(4-

fluorophenyl)methyl)pyrrolidine (920 mg) obtained i n 

Reference Example 218. 

[0492] 
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 1H-NMR (DMSO-d6) δ (ppm): 1.71-1.79 (5H, m), 2.00-2.09 

(1H, m), 2.43-2.72 (2H, m), 3.20-3.27 (1H, m), 3.51 -3.70 

(3H, m), 5.06 (1H, d, J = 6.5 Hz), 5.56 (1H, d, J =  7.8 

Hz), 5.78 (1H, brs), 6.98-7.12 (4H, m), 7.38-7.57 ( 5H, m), 

11.0 (1H, brs) 

[0493] 

Example 132 

Synthesis of (R)-1-(3-(2-(bis(3-

fluorophenyl)(hydroxy)methyl)pyrrolidin-1-

ylsulfonyl)propyl)pyrimidine-2,4(1H,3H)-dione 

[0494] 

[Formula 86] 

HN

N

O

O

S
O

N

HO

O

F

F

 

[0495] 

 The title compound (40 mg, yield: 4.2%) was obtain ed 

as a foam by synthesis according to the method of E xample 

130 from the (R)-1-(3-bromopropylsulfonyl)-2-((tert -

butyldimethylsilyloxy)bis(3-

fluorophenyl)methyl)pyrrolidine (910 mg) obtained i n 

Reference Example 219. 

[0496] 

 1H-NMR (CDCl 3) δ (ppm): 1.53-1.58 (1H, m), 1.72-1.91 

(2H, m), 2.02-2.17 (3H, m), 2.48-2.66 (2H, m), 3.03 -3.10 

(1H, m), 3.34 (1H, s), 3.67-3.79 (3H, m), 5.22 (1H,  dd, J 
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= 3.8, 8.6 Hz), 5.73 (1H, d, J = 7.8 Hz), 6.93-7.00  (2H, 

m), 7.17-7.33 (7H, m), 8.66 (1H, brs) 

[0497] 

Example 133 

Synthesis of 3-(2,4-dioxo-3,4-dihydropyrimidin-1(2H )-yl)-

N-methyl-N-((1-phenylcyclopropyl)methyl)propane-1-

sulfonamide 

[0498] 

[Formula 87] 

S
O O

N

HN

N

O

O

 

[0499] 

 The 3-bromo-N-methyl-N-((1-

phenylcyclopropyl)methyl)propane-1-sulfonamide (1.6 9 g) 

obtained in Reference Example 221 was dissolved in DCE 

(100 mL).  To the solution, 2,4-

bis(trimethylsilyloxy)pyrimidine (1.1 g) obtained 

according to a method described in the document 

(Nucleosides & Nucleotides, 4, 565-585 (1985)) and iodine 

(124 mg) were added, and the mixture was heated to reflux 

at 93 °C for 10 hours.  The reaction mixture was cooled to  

room temperature, water (50 mL) and an aqueous satu rated 

sodium thiosulfate solution (5 mL) were then added thereto, 

and the mixture was then extracted with 10% 

methanol/chloroform (50 mL).  The organic layer was  washed 

with brine (50 mL), dried over anhydrous sodium sul fate, 
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and then concentrated under reduced pressure.  The residue 

was purified by silica gel column chromatography (2 % 

methanol/chloroform) to obtain the title compound ( 43 mg, 

yield: 3.0%) as a foam. 

[0500] 

 1H-NMR (DMSO-d6) δ (ppm): 0.83 (4H, s), 1.71-1.82 (2H, 

m), 2.66 (3H, s), 2.78 (2H, t, J = 7.6 Hz), 3.33 (2 H, m) 

3.62 (2H, t, J = 7.3 Hz), 5.56 (1H, d, J = 7.8 Hz),  7.15-

7.36 (5H, m), 7.54 (1H, d, J = 7.8 Hz), 11.2 (1H, s ) 

[0501] 

Example 134 

Synthesis of N-(3-(cyclopropylmethoxy)phenethyl)-3- (2,4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)-N-methylpropan e-1-

sulfonamide 

[0502] 

[Formula 88] 

S
O O

N

HN

N

O

O

O

 

[0503] 

 The title compound (34 mg, yield: 13%) was obtaine d 

as a foam by synthesis according to the method of E xample 

133 from the (R)-1-(3-bromopropylsulfonyl)-2-((tert -

butyldimethylsilyloxy)bis(3-

fluorophenyl)methyl)pyrrolidine (249 mg) obtained i n 

Reference Example 223. 

[0504] 
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 1H-NMR (CDCl 3) δ (ppm): 0.32-0.38 (2H, m), 0.61-0.68 

(2H, m), 1.22-1.31 (1H, m), 2.08-2.18 (2H, m), 2.74  (2H, t, 

J = 6.8 Hz), 2.83-2.88 (5H, m), 3.45 (2H, t, J = 7. 3 Hz), 

3.79 (2H, d, J = 6.8 Hz), 3.86 (2H, t, J = 7.0 Hz),  5.71 

(1H, d, J = 7.8 Hz), 6.76-6.80 (3H, m), 7.18-7.27 ( 2H, m), 

8.39 (1H, brs) 

[0505] 

Example 135 

Synthesis of N-(5-((2,4-dioxo-3,4-dihydropyrimidin- 1(2H)-

yl)methoxy)-2-methylpentan-2-yl)-3-

methoxybenzenesulfonamide 

[0506] 

[Formula 89] 

N

HN

O

O

H
N S

O

O

OMe

O
 

[0507] 

 The benzyl 5-((2,4-dioxo-3,4-dihydropyrimidin-1(2H )-

yl)methoxy)-2-methylpentan-2-ylcarbamate (2.80 g) o btained 

in Reference Example 226 was dissolved in methanol (40 mL).  

To the solution, 10% palladium-carbon (600 mg) was added, 

and the reaction mixture was stirred at room temper ature 

for 2 hours under a hydrogen atmosphere.  The preci pitate 

was removed by filtration through a pad of Celite a nd 

washed with methanol (120 mL).  Then, the combined 

filtrate was concentrated under reduced pressure.  An 

aliquot (14.5 mg) of the residue was dissolved in 

dichloromethane (1.5 mL).  To the mixture, triethyl amine 
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(17 µL) and 3-methoxybenzenesulfonyl chloride (13 µL) were 

added, and the mixture was stirred at room temperat ure for 

3 days.  To the reaction mixture, water (5.0 mL) wa s added, 

and the resultant mixture was then extracted with e thyl 

acetate (10 mL).  The organic layer was washed with  brine 

(5.0 mL), dried over anhydrous sodium sulfate, and then 

concentrated under reduced pressure.  The residue w as 

purified by silica gel column chromatography (4% 

methanol/chloroform) to obtain the title compound ( 10 mg, 

yield: 40%) as a foam. 

[0508] 

 1H-NMR (DMSO-d6) δ (ppm): 1.02 (6H, s), 1.34-1.46 (4H, 

m), 3.26-3.32 (2H, m), 3.79 (3H, s), 5.01 (2H, s), 5.60 

(1H, d, J = 7.9 Hz), 7.11-7.15 (1H, m), 7.32-7.48 ( 4H, m), 

7.65 (1H, d, J = 7.9 Hz), 11.31 (1H, brs)  

[0509] 

Examples 136 to 156 

 Compounds shown below were synthesized according t o 

the method of Example 135 from the compound of Refe rence 

Example 226.  The results are shown in tables below . 

Example 136 

4-chloro-N-(5-((2,4-dioxo-3,4-dihydropyrimidin-1(2H )-

yl)methoxy)-2-methylpentan-2-yl)benzenesulfonamide 

Example 137 

3,4-dichloro-N-(5-((2,4-dioxo-3,4-dihydropyrimidin- 1(2H)-

yl)methoxy)-2-methylpentan-2-yl)benzenesulfonamide 

Example 138 

4,5-dichloro-N-(5-((2,4-dioxo-3,4-dihydropyrimidin- 1(2H)-

yl)methoxy)-2-methylpentan-2-yl)thiophene-2-sulfona mide 
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Example 139 

3,5-dichloro-N-(5-((2,4-dioxo-3,4-dihydropyrimidin- 1(2H)-

yl)methoxy)-2-methylpentan-2-yl)benzenesulfonamide 

[0510] 

Example 140 

N-(5-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)meth oxy)-2-

methylpentan-2-yl)thiophene-2-sulfonamide 

Example 141 

3-bromo-N-(5-((2,4-dioxo-3,4-dihydropyrimidin-1(2H) -

yl)methoxy)-2-methylpentan-2-yl)benzenesulfonamide 

Example 142 

2-chloro-N-(5-((2,4-dioxo-3,4-dihydropyrimidin-1(2H )-

yl)methoxy)-2-methylpentan-2-yl)benzenesulfonamide 

Example 143 

N-(5-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)meth oxy)-2-

methylpentan-2-yl)-3-(trifluoromethoxy)benzenesulfo namide 

Example 144 

N-(5-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)meth oxy)-2-

methylpentan-2-yl)-2-methoxy-4-methylbenzenesulfona mide 

Example 145 

3-(difluoromethoxy)-N-(5-((2,4-dioxo-3,4-dihydropyr imidin-

1(2H)-yl)methoxy)-2-methylpentan-2-yl)benzenesulfon amide 

[0511] 

Example 146 

3-(N-(5-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-

yl)methoxy)-2-methylpentan-2-yl)sulfamoyl)phenylben zoate 

Example 147 
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5-(dimethylamino)-N-(5-((2,4-dioxo-3,4-dihydropyrim idin-

1(2H)-yl)methoxy)-2-methylpentan-2-yl)naphthalene-1 -

sulfonamide 

Example 148 

3-chloro-N-(5-((2,4-dioxo-3,4-dihydropyrimidin-1(2H )-

yl)methoxy)-2-methylpentan-2-yl)benzenesulfonamide 

Example 149 

4,5-dibromo-N-(5-((2,4-dioxo-3,4-dihydropyrimidin-1 (2H)-

yl)methoxy)-2-methylpentan-2-yl)thiophene-2-sulfona mide 

Example 150 

N-(5-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)meth oxy)-2-

methylpentan-2-yl)-3-fluorobenzenesulfonamide 

[0512] 

Example 151 

N-(5-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)meth oxy)-2-

methylpentan-2-yl)-2-methylbenzenesulfonamide 

Example 152 

2-cyano-N-(5-((2,4-dioxo-3,4-dihydropyrimidin-1(2H) -

yl)methoxy)-2-methylpentan-2-yl)benzenesulfonamide 

Example 153 

N-(5-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)meth oxy)-2-

methylpentan-2-yl)-4-methylbenzenesulfonamide 

Example 154 

N-(5-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)meth oxy)-2-

methylpentan-2-yl)-3-methylbenzenesulfonamide 

Example 155 

methyl 2-(N-(5-((2,4-dioxo-3,4-dihydropyrimidin-1(2 H)-

yl)methoxy)-2-methylpentan-2-yl)sulfamoyl)benzoate 

Example 156 
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2-bromo-N-(5-((2,4-dioxo-3,4-dihydropyrimidin-1(2H) -

yl)methoxy)-2-methylpentan-2-yl)benzenesulfonamide 

[0513] 
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[Table 68] 
1H-NMR δ (ppm) 

Example  Product 
Yield 
(%) Form  

(CD3OD)  
1.12 (6H, s), 1.45-1.54 (4H, 
m), 3.42-3.46 (2H, m), 5.11 
(2H, s), 5.69 (1H, d, J = 7.8 
Hz), 7.52-7.55 (2H, m), 7.60 
(1H, d, J = 7.8 Hz), 7.82-7.85 
(2H, m) 

136 
HN

N

O

O
O

H
N S

O

O
Cl

 

35 

Colorless gum 
(CD3OD)  
1.14 (6H, s), 1.52-1.54 (4H, 
m), 3.42-3.47 (2H, m), 5.11 
(2H, s), 5.69 (1H, d, J = 7.8 
Hz), 7.60 (1H, d, J = 7.8 Hz), 
7.68-7.79 (2H, m), 7.89-7.99 
(1H, m) 

137 

HN

N

O

O
O

H
N S

O

O
Cl

Cl  

34 

Colorless gum 
(CD3OD)  
1.10 (6H, s), 1.55-1.59 (4H, 
m), 3.48-3.50 (2H, m), 5.13 
(2H, s), 5.69 (1H, d, J = 7.8 
Hz), 7.45 (1H, s), 7.61 (1H, d, 
J = 7.8 Hz) 

138 
HN

N

O

O
O

H
N S

O

O

S Cl

Cl

 

66 

Colorless gum 

 

[0514] 

[Table 69] 
1H-NMR δ (ppm) 

Example  Product 
Yield 
(%) Form  

(CD3OD)  
1.15 (6H, s), 1.51-1.55 (4H, 
m), 3.43-3.46 (2H, m), 5.11 
(2H, s), 5.69 (1H, d, J = 7.8 
Hz), 7.60 (1H, d, J = 7.8 Hz), 
7.67-7.68 (1H, m), 7.78-7.80 
(2H, m) 

139 

HN

N

O

O
O

H
N S

O

O

Cl

Cl

 

49 

Colorless gum 
(CD3OD)  
1.04 (6H, s), 1.50-1.58 (4H, 
m), 3.43-3.47 (2H, m), 5.12 
(2H, s), 5.70 (1H, d, J = 7.9 
Hz), 7.06-7.10 (1H, m), 7.56-
7.58 (1H, m), 7.60 (1H, d, J = 
7.9 Hz), 7.71-7.74 (1H, m) 

140 
HN

N

O

O
O

H
N S

O

O

S  

36 

Colorless gum 
(CD3OD)  
1.13 (6H, s), 1.49-1.53 (4H, 
m), 3.39-3.45 (2H, m), 5.11 
(2H, s), 5.70 (1H, d, J = 7.8 
Hz), 7.43-7.47 (1H, m), 7.60 
(1H, d, J = 7.8 Hz), 7.71-7.73 
(1H, m), 7.81-7.83 (1H, m), 
7.99-7.80 (1H, m) 

141 

HN

N

O

O
O

H
N S

O

O

Br  

40 

Colorless gum 
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[0515] 

[Table 70] 
1H-NMR δ (ppm) 

Example  Product 
Yield 
(%) Form  

(CD3OD)  
1.01 (6H, s), 1.40-1.49 (4H, 
m), 3.30-3.33 (2H, m), 5.00 
(2H, s), 5.60 (1H, d, J = 7.8 
Hz), 7.34-7.37 (1H, m), 7.40-
7.52 (3H, m), 7.94-7.97 (1H, m) 

142 

HN

N

O

O
O

H
N S

O

O

Cl  

44 

Colorless gum 
(CDCl 3) 
1.17 (6H, s), 1.58-1.64 (4H, 
m), 3.51-3.55 (2H, m), 5.10 
(1H, brs), 5.15 (2H, s), 5.79 
(1H, d, J = 7.8 Hz), 7.34 (1H, 
d, J = 7.8 Hz), 7.37-7.41 (1H, 
m), 7.52-7.58 (1H, m),  7.73-
7.75 (1H, m), 7.81-7.84 (1H, 
m), 8.86 (1H, brs) 

143 

HN

N

O

O
O

H
N S

O

O

OCF3  

74 

Colorless gum 

(CD3OD) 
1.08 (6H, s), 1.43-1.49 (2H, 
m), 1.52-1.56 (2H, m), 2.41 
(3H, s), 3.37-3.40 (2H, m), 
3.93 (3H, s), 5.10 (2H, s), 
5.69 (1H, d, J = 7.8 Hz), 6.84-
6.87 (1H, m), 6.97-6.99 (1H, 
m), 7.59-7.67 (2H, m) 

144 

HN

N

O

O
O

H
N S

O

O

MeO  

48 

Colorless gum 
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[0516] 

[Table 71] 
1H-NMR δ (ppm) 

Example  Product 
Yield 
(%) Form  

(CDCl 3) 
1.18 (6H, s), 1.56-1.62 (4H, 
m), 3.50-3.54 (2H, m), 4.97 
(1H, brs), 5.14 (2H, s), 5.78 
(1H, d, J = 8.1 Hz), 6.58 (1H, 
t, J = 78.3 Hz), 7.28-7.34 (2H, 
m), 7.47-7.53 (1H, m), 7.62-
7.66 (1H, m), 7.72-7.75 (1H, 
m), 8.57 (1H, brs) 

145 

HN

N

O

O
O

H
N S

O

O

OCHF2  

75 

Colorless gum 
(CDCl 3) 
1.22 (6H, s), 1.54-1.57 (4H, 
m), 3.50-3.53 (2H, m), 4.81 
(1H, brs), 5.12 (2H, s), 5.75 
(1H, d, J = 8.1 Hz), 7.27-7.81 
(8H, m), 8.19-8.22 (2H, m), 
9.57 (1H, brs) 

146 

HN

N

O

O
O

H
N S

O

O

O

O

 

44 

Colorless gum 
(CDCl 3) 
1.09 (6H, s), 1.50-1.56 (4H, 
m), 2.89 (6H, s), 3.38-3.42 
(2H, m), 4.75 (1H, brs), 5.09 
(2H, s), 5.76 (1H, d, J = 8.1 
Hz), 7.16-7.29 (3H, m), 7.50-
7.54 (2H, m), 8.15-8.29 (2H, 
m), 8.51-8.54 (1H, m) 

147 

HN

N

O

O
O

H
N S

O

O

N
 

53 

Colorless gum 
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[0517] 

[Table 72] 
1H-NMR δ (ppm) 

Example  Product 
Yield 
(%) Form  

(CD3OD) 
1.13 (6H, s), 1.49-1.53 (4H, 
m), 3.39-3.44 (2H, m), 5.11 
(2H, s), 5.70 (1H, d, J = 7.9 
Hz), 7.51-7.61 (2H, m), 7.61 
(1H, d, J = 7.9 Hz), 7.77-7.85 
(2H, m) 

148 
HN

N

O

O
O

H
N S

O

O

Cl  

29 

Colorless gum 
(CD3OD) 
1.22 (6H, s), 1.55-1.58 (4H, 
m), 3.44-3.48 (2H, m), 5.13 
(2H, s), 5.70 (1H, d, J = 7.9 
Hz), 7.44 (1H, s), 7.61 (1H, d, 
J = 7.9 Hz) 

149 
HN

N

O

O
O

H
N S

O

O

S

Br

Br  

24 

Colorless gum 

(CD3OD) 
1.03 (6H, s), 1.42-1.44 (4H, 
m), 3.33-3.35 (2H, m), 5.01 
(2H, s), 5.60 (1H, d, J = 8.1 
Hz), 7.20-7.25 (2H, m), 7.46-
7.58 (3H, m) 

150 

HN

N

O

O
O

H
N S

O

O

F  

42 

Colorless gum 
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[0518] 

[Table 73] 
1H-NMR δ (ppm) 

Example  Product 
Yield 
(%) Form  

(DMSO-d6) 
1.01 (6H, s), 1.19-1.25 (4H, 
m), 2.57 (3H, s), 3.27-3.38 
(2H, m), 5.00 (2H, s), 5.60 
(1H, d, J = 7.9 Hz), 7.30-7.49 
(4H, m), 7.63-7.86 (2H, m), 
11.30 (1H, brs) 

151 
HN

N

O

O
O

H
N S

O

O

 

39 

Colorless solid 
(DMSO-d6) 
1.07 (6H, s), 1.39-1.49 (4H, 
m), 3.28-3.33 (2H, m), 5.01 
(2H, s), 5.60 (1H, d, J = 7.8 
Hz), 7.65 (1H, d, J = 7.8 Hz), 
7.75-7.81 (1H, m), 7.85-7.91 
(2H, m), 8.04-8.07 (2H, m), 
11.31 (1H, brs) 

152 
HN

N

O

O
O

H
N S

O

O
NC

 

23 

Foam 

(DMSO-d6) 
1.00 (6H, s), 1.32-1.45 (4H, 
m), 2.36 (3H, s), 3.31-3.38 
(2H, m), 5.01 (2H, s), 5.60 
(1H, d, J = 7.9 Hz), 7.32-7.35 
(3H, m), 7.64-7.69 (3H, m), 
11.31 (1H, brs) 

153 
HN

N

O

O
O

H
N S

O

O

 

44 

Colorless solid 
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[0519] 

[Table 74] 
1H-NMR δ (ppm) 

Example  Product 
Yield 
(%) Form  

(DMSO-d6) 
1.01 (6H, s), 1.32-1.45 (4H, 
m), 2.36 (3H, s), 3.25-3.38 
(2H, m), 5.00 (2H, s), 5.60 
(1H, d, J = 7.9 Hz), 7.36-7.44 
(3H, m), 7.58-7.66 (3H, m), 
11.31 (1H, brs) 

154 
HN

N

O

O
O

H
N S

O

O

 

36 

Foam 
(DMSO-d6) 
1.03 (6H, s), 1.38-1.45 (4H, 
m), 3.25-3.38 (2H, m), 3.82 
(3H, s), 5.01 (2H, s), 5.60 
(1H, d, J = 7.9 Hz), 7.15 (1H, 
s), 7.57-7.72 (4H, m), 7.94-
7.97 (1H, m), 11.31 (1H, brs) 

155 
HN

N

O

O
O

H
N S

O

O
MeO2C

 

16 

Colorless gum 

(DMSO-d6) 
1.05 (6H, s), 1.43-1.46 (4H, 
m), 3.27-3.41 (2H, m), 5.02 
(2H, s), 5.61 (1H, d, J = 7.8 
Hz), 7.46-7.58 (3H, m), 7.66 
(1H, d, J = 7.8 Hz), 7.79-7.83 
(1H, m), 8.02-8.07 (1H, m), 
11.32 (1H, brs) 

156 
HN

N

O

O
O

H
N S

O

O
Br

 

14 

Colorless gum 

 

[0520] 

Example 157 

Synthesis of N-(4-((2,4-dioxo-3,4-dihydropyrimidin- 1(2H)-

yl)methoxy)-2-methylbutan-2-yl)benzenesulfonamide 

[0521] 

[Formula 90] 

N

HN

O

O

O N
H

S
O

O  

[0522] 
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 The N-(4-(methoxymethoxy)-2-methylbutan-2-

yl)benzenesulfonamide (275 mg) obtained in Referenc e 

Example 227 was dissolved in dichloromethane (1.0 m L).  To 

the solution, a solution of BCl 3 in dichloromethane (1.0 M, 

0.32 mL) was gradually added at 0 °C, and the mixture was 

stirred at room temperature for 2 hours.  The react ion 

mixture was concentrated under reduced pressure, an d the 

residue was then dissolved in DCE (10 mL).  To the mixture, 

2,4-bis(trimethylsilyloxy)pyrimidine (256 mg) obtai ned 

according to a method described in the document 

(Nucleosides & Nucleotides, 4, 565-585 (1985)) and iodine 

(10 mg) were added, and the mixture was heated to r eflux 

at 93 °C for 1.5 hours.  The reaction mixture was cooled t o 

room temperature, an aqueous saturated sodium bisul fite 

solution (5.0 mL) was then added thereto, and the 

resultant mixture was then extracted with ethyl ace tate 

(20 mL).  The organic layer was washed with brine ( 10 mL), 

dried over anhydrous sodium sulfate, and then conce ntrated 

under reduced pressure.  The residue was purified b y 

silica gel column chromatography (3% methanol/chlor oform) 

to obtain the title compound (120 mg, yield: 34%) a s a 

foam. 

[0523] 

 1H-NMR (DMSO-d6) δ (ppm): 1.02 (6H, s), 1.66-1.71 (2H, 

m), 3.43-3.48 (2H, m), 4.99 (2H, s), 5.60 (1H, d, J  = 7.9 

Hz), 7.49-7.61 (4H, m), 7.64 (1H, d, J = 7.9 Hz), 7 .77-

7.81 (2H, m), 11.31 (1H, brs) 

[0524] 

Examples 158 to 167 
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 Compounds shown below were synthesized according t o 

the method of Example 157 from the compounds obtain ed in 

Reference Examples 228 to 237, respectively.  The r esults 

are shown in tables below. 

[0525] 

Example 158 

N-(5-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)meth oxy)-2-

methylpentan-2-yl)benzenesulfonamide 

Example 159 

3-(cyclopropylmethoxy)-N-(5-((2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)methoxy)-2-methylpentan-2 -

yl)benzenesulfonamide 

Example 160 

3-(2,2-difluoroethoxy)-N-(5-((2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)methoxy)-2-methylpentan-2 -

yl)benzenesulfonamide 

Example 161 

3-(cyclopentyloxy)-N-(5-((2,4-dioxo-3,4-dihydropyri midin-

1(2H)-yl)methoxy)-2-methylpentan-2-yl)benzenesulfon amide 

Example 162 

(Z)-N-(5-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-

yl)methoxy)-2-methylpentan-2-yl)-3-(prop-1-

enyl)benzenesulfonamide 

[0526] 

Example 163 

N-(4-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-

yl)methoxy)butyl)benzenesulfonamide 

Example 164 
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N-(1-(3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-

yl)methoxy)propyl)cyclopropyl)benzenesulfonamide 

Example 165 

N-(1-(3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-

yl)methoxy)propyl)cyclopropyl)-3-methoxybenzenesulf onamide 

Example 166 

3-(cyclopropylmethoxy)-N-(4-((2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)methoxy)butyl)benzenesulf onamide 

Example 167 

3-(cyclopropylmethoxy)-N-(1-(3-((2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-

yl)methoxy)propyl)cyclopropyl)benzenesulfonamide 
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[0527] 

[Table 75] 

1H-NMR δ (ppm) Example  
Reference 
Example 
No. 

Product 
Yield 
(%) 

Form 
(DMSO-d6) 
1.00 (6H, s), 1.24-1.40 (4H, m), 
3.22-3.27 (2H, m), 5.00 (2H, s), 
5.61 (1H, d, J = 7.9 Hz), 7.42 
(1H, brs), 7.50-7.60 (3H, m), 
7.65 (1H, d, J = 7.9 Hz), 7.78-
7.81 (2H, m), 11.31 (1H, brs) 

158 228 
HN

N

O

O
O

H
N S

O

O

 

82 

Foam 
(DMSO-d6) 
0.30-0.34 (2H, m), 0.53-0.56 
(2H, m), 1.01 (6H, s), 1.15-1.24 
(1H, m), 1.36-1.48 (4H, m), 
3.32-3.39 (2H, m), 3.85 (2H, d, 
J = 6.9 Hz),  5.00 (2H, s), 5.60 
(1H, d, J = 7.8 Hz), 7.09-7.13 
(1H, m), 7.30-7.45 (4H, m), 7.64 
(1H, d, J = 7.8 Hz), 11.30 (1H, 
brs) 

159 229 

HN

N

O

O
O

H
N S

O

O
O

 

74 

Pale yellow gum 

 

[0528] 

[Table 76] 

1H-NMR δ (ppm) Example 
Reference 
Example 
No. 

Product 
Yield 
(%) 

Form 
 (DMSO-d 6) 
1.02 (6H, s), 1.36-1.46 (4H, m), 
3.29-3.36 (2H, m), 4.38 (2H, td, 
J = 14.7, 3.5 Hz), 5.01 (2H, s), 
5.60 (1H, d, J = 7.8 Hz), 6.40 
(1H, tt, J = 54.2, 3.5 Hz), 
7.20-7.24 (1H, m), 7.38-7.49 
(4H, m), 7.65 (1H, d, J = 7.8 
Hz), 11.32 (1H, brs) 

160 230 

 

HN

N

O

O
O

H
N S

O

O
O

F
F

 

46 

Foam 
(DMSO-d6) 
1.01 (6H, s), 1.32-1.47 (4H, m), 
1.57-1.75 (6H, m), 1.87-1.96 
(2H, m), 3.25-3.35 (2H, m), 
4.81-4.85 (1H, m), 5.00 (2H, s), 
5.60 (1H, d, J = 7.9 Hz), 7.06-
7.10 (1H, m), 7.28-7.44 (4H, m), 
7.64 (1H, d, J = 7.9 Hz), 11.31 
(1H, brs) 

161 231 

 

HN

N

O

O
O

H
N S

O

O
O

 

50 

Foam 
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[0529] 

[Table 77] 

1H-NMR δ (ppm) Example  
Reference 
Example 
No. 

Product 
Yield 
(%) 

Form 
(CDCl 3) 
1.18 (6H, s), 1.55-1.60 (4H, m), 
1.88-1.92 (3H, m), 3.48-3.53 
(2H, m), 4.75 (1H, brs), 5.13 
(2H, s), 5.76-5.80 (1H, m), 
5.84-5.97 (1H, m), 6.37-6.47 
(1H, dd, J = 1.8, 11.7 Hz), 7.32 
(1H, d, J = 8.1 Hz), 7.39-7.48 
(2H, m), 7.69-7.74 (1H, m), 
7.78-7.82 (1H, m), 8.36 (1H, 
brs) 

162 232 

HN

N

O

O
O

H
N S

O

O

 

62 

Foam 
(CDCl 3) 
1.52-1.61 (4H, m), 2.91-2.98 
(2H, m), 3.50-3.54 (2H, m), 5.12 
(2H, s), 5.20-5.28 (1H, m), 5.78 
(1H, d, J = 7.8 Hz), 7.32 (1H, 
d, J = 7.8 Hz), 7.48-7.60 (3H, 
m), 7.84-7.87 (2H, m), 9.47 (1H, 
brs) 

163 233 
HN

N

O

O
O

N
H

S
O

O

 

43 

Colorless gum 

 

[0530] 

[Table 78] 

1H-NMR δ (ppm) 
Example  

Referenc
e 
Example 
No. 

Product 
Yield 
(%) 

Form 

(DMSO-d6) 
0.32-0.36 (2H, m), 0.48-0.53 
(2H, m), 1.17-23 (2H, m), 1.44-
1.49 (2H, m), 3.19-3.34 (2H, m), 
4.96 (2H, s), 5.60 (1H, d, J = 
7.9 Hz), 7.51-7.63 (4H, m), 
7.76-7.78 (2H, m), 8.08 (1H, 
brs), 11.32 (1H, brs) 

164 234 
HN

N

O

O
O

N
H

S
O

O

 

43 

Foam 
(DMSO-d6) 
0.33-0.38 (2H, m), 0.51-0.55 
(2H, m), 1.17-22 (2H, m), 1.43-
1.51 (2H, m), 3.19-3.25 (2H, m), 
3.79 (3H, s), 5.00 (2H, s), 5.60 
(1H, d, J = 7.8 Hz), 7.13-7.46 
(4H, m), 7.61 (1H, d, J = 7.8 
Hz), 8.08 (1H, brs), 11.31 (1H, 
brs) 

165 235 
HN

N

O

O
O

N
H

S
O

O
OMe

 

52 

Colorless gum 
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[0531] 

[Table 79] 

1H-NMR δ (ppm) Exampl
e 

Reference 
Example 
No.  

Product  
Yield 
(%)  

Form 
(DMSO-d6) 
0.32-0.36 (2H, m), 0.53-0.60 
(2H, m), 1.19-24 (1H, m), 1.35-
1.49 (4H, m), 2.66-2.73 (2H, m), 
3.32-3.36 (2H, m), 3.86 (2H, d, 
J = 6.9 Hz), 5.00 (2H, s), 5.58 
(1H, d, J = 7.8 Hz), 7.14-7.55 
(5H, m), 7.64 (1H, d, J = 7.8 
Hz), 11.31 (1H, brs) 

166 236 

HN

N

O

O
O

N
H

S
O

O
O

 

47 

Pale yellow gum 

(DMSO-d6) 
0.30-0.37 (4H, m), 0.50-0.60 
(4H, m), 1.18-24 (3H, m), 1.46-
1.52 (2H, m),  3.21-3.27 (2H, m), 
3.85 (2H, d, J = 6.9 Hz), 4.97 
(2H, s), 5.59 (1H, d, J = 7.9 
Hz), 7.12-7.16 (1H, m), 7.24-
7.32 (2H, m), 7.40-7.46 (1H, m), 
7.61 (1H, d, J = 7.9 Hz), 8.04 
(1H, brs), 11.30 (1H, brs) 

167 237 

HN

N

O

O
O

N
H

S
O

O
O

 

56 

Pale yellow gum 

 

[0532] 

Examples 168 to 171 

 Compounds shown below were synthesized according t o 

the method of Example 135 from the compound of Refe rence 

Example 238.  The results are shown in tables below . 

Example 168 

2-chloro-N-(5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H) -yl)-2-

methylpentan-2-yl)benzenesulfonamide 

Example 169 

2-bromo-N-(5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)- yl)-2-

methylpentan-2-yl)benzenesulfonamide 

Example 170 

N-(5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-2-

methylpentan-2-yl)-2-nitrobenzenesulfonamide 
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Example 171 

2-(N-(5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-2 -

methylpentan-2-yl)sulfamoyl)benzoic acid 

[0533] 

[Table 80] 
1H-NMR δ (ppm) 

Example Product 
Yield 
(%) Form  

(DMSO-d6) 
1.03 (6H, s), 1.39-1.45 (2H, 
m), 1.51-1.59 (2H, m), 3.57 
(2H, t, J = 6.8 Hz), 5.54 
(1H, d, J = 7.7 Hz), 7.48-
7.65 (5H, m), 8.00 (1H, dd, 
J = 1.6, 7.7 Hz), 11.18 (1H, 
brs)  

168 
HN

N

O

O H
N S

O

O
Cl

 

45 

Foam 
(DMSO-d6) 
1.04 (6H, s), 1.41-1.46 (2H, 
m), 1.55-1.59 (2H, m), 3.57 
(2H, t, J = 6.7 Hz), 5.54 
(1H, d, J = 7.7 Hz), 7.46-
7.69 (4H, m), 7.81 (1H, dd, 
J = 1.5, 7.5 Hz), 8.04 (1H, 
dd, J = 1.9, 7.7 Hz), 11.19 
(1H, brs) 

169 
HN

N

O

O H
N S

O

O
Br

 

39 

Foam 

 

[0534] 

[Table 81] 
1H-NMR δ (ppm) 

Example  Product 
Yield 
(%) Form  

(DMSO-d6) 
1.07 (6H, s), 1.42-1.47 (2H, 
m), 1.53-1.58 (2H, m), 3.58 
(2H, t, J = 6.5 Hz), 5.53 (1H, 
d, J = 7.8 Hz), 7.57 (1H, d, J 
= 7.8 Hz), 7.79-7.92 (4H, m), 
8.04-8.09 (1H, m), 11.19 (1H, 
brs) 

170 
HN

N

O

O H
N S

O

O
O2N

 

35 

Foam 
(DMSO-d6) 
1.06 (6H, s), 1.39-1.55 (4H, 
m), 3.54 (2H, t, J = 6.6 Hz), 
5.52 (1H, dd, J = 2.3, 7.8 Hz), 
7.13-7.27 (2H, m),  7.53 (1H, d, 
J = 7.9 Hz), 7.62-7.66 (3H, m), 
7.91-7.94 (1H, m), 11.18 (1H, 
brs) 

171 
HN

N

O

O H
N S

O

O
HO2C

 

65 

Colorless solid 
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[0535] 

Example 172 

Synthesis of N-(5-((2,4-dioxo-3,4-dihydropyrimidin- 1(2H)-

yl)methylthio)-2-methylpentan-2-yl)benzenesulfonami de 

[0536] 

[Formula 91] 

N

HN

O

O

S

H
N S

O

O  

[0537] 

 The tert-butyl 5-(methoxymethylthio)-2-methylpenta n-

2-ylcarbamate (780 mg) obtained in Reference Exampl e 241 

was dissolved in dichloromethane (3.0 mL).  To the 

solution, a solution of BCl 3 in dichloromethane (1.0 M, 

940 µL) was gradually added at 0 °C, and the mixture was 

stirred at room temperature for 1.5 hours.  The rea ction 

mixture was concentrated under reduced pressure, an d the 

residue was then dissolved in DCE (28 mL).  To the mixture, 

2,4-bis(trimethylsilyloxy)pyrimidine (1.08 g) obtai ned 

according to a method described in the document 

(Nucleosides & Nucleotides, 4, 565-585 (1985)) and iodine 

(28 mg) were added, and the mixture was heated to r eflux 

at 93 °C for 24 hours.  The reaction mixture was cooled to  

room temperature, an aqueous saturated sodium bisul fite 

solution (25 mL) was then added thereto, and the re sultant 

mixture was then extracted with ethyl acetate (50 m L).  

The organic layer was washed with brine (20 mL), dr ied 

over anhydrous sodium sulfate, and then concentrate d under 
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reduced pressure.  The residue was purified by sili ca gel 

column chromatography (85% ethyl acetate/hexane).  An 

aliquot (220 mg) of the obtained colorless gum (503  mg) 

was dissolved in a hydrochloric acid-dioxane soluti on (4.0 

M, 4.0 mL), and the solution was stirred at room 

temperature for 30 minutes.  The reaction mixture w as 

concentrated under reduced pressure, and the residu e was 

then co-evaporated with toluene (5.0 mL × 3).  The residue 

was dissolved in dichloromethane (3.0 mL) and DMF ( 2.0 mL).  

To the mixture, triethylamine (260 µL) and benzenesulfonyl 

chloride (120 µL) were added, and the mixture was stirred 

at room temperature for 24 hours.  To the reaction mixture, 

water (5.0 mL) was added, and the resultant mixture  was 

then extracted with ethyl acetate (10 mL).  The org anic 

layer was washed with brine (5.0 mL), dried over an hydrous 

sodium sulfate, and then concentrated under reduced  

pressure.  The residue was purified by silica gel c olumn 

chromatography (90% ethyl acetate/hexane) to obtain  the 

title compound (23.4 mg, yield: 9.5%) as a foam. 

[0538] 

 1H-NMR (DMSO-d6) δ (ppm): 1.00 (6H, s), 1.38-1.43 (4H, 

m), 2.40-2.45 (2H, m), 4.81 (2H, s), 5.62 (1H, dd, J = 2.0, 

7.9 Hz), 7.44 (1H, brs), 7.50-7.61 (3H, m), 7.70 (1 H, d, J 

= 7.9 Hz), 7.79-7.82 (2H, m), 11.34 (1H, brs) 

[0539] 

Example 173 

Synthesis of (E)-3-(cyclopropylmethoxy)-N-(7-(2,4-d ioxo-

3,4-dihydropyrimidin-1(2H)-yl)-2-methylhept-5-en-2-

yl)benzenesulfonamide  



 

 - 303 - 

[0540] 

[Formula 92] 

N

HN

O

O

H
N S

O

O

O

 

[0541] 

 The (E)-N-(7-bromo-2-methylhept-5-en-2-yl)-3-

(cyclopropylmethoxy)benzenesulfonamide (214 mg) obt ained 

in Reference Example 242 was dissolved in DCE (5.0 mL).  

To the solution, 2,4-bis(trimethylsilyloxy)pyrimidi ne (198 

mg) obtained according to a method described in the  

document (Nucleosides & Nucleotides, 4, 565-585 (19 85)) 

and iodine (5 mg) were added, and the mixture was h eated 

to reflux at 90 °C for 3 hours.  The reaction mixture was 

cooled to room temperature, an aqueous saturated so dium 

bisulfite solution (5.0 mL) was then added thereto,  and 

the resultant mixture was then extracted with ethyl  

acetate (15 mL).  The organic layer was washed with  brine 

(10 mL), dried over anhydrous sodium sulfate, and t hen 

concentrated under reduced pressure.  The residue w as 

purified by silica gel column chromatography (2% 

methanol/chloroform) to obtain the title compound ( 108 mg, 

yield: 47%) as a foam.  

[0542] 

 1H-NMR (DMSO-d6) δ (ppm): 0.29-0.35 (2H, m), 0.52-0.59 

(2H, m), 1.05 (6H, s), 1.18-1.24 (1H, m), 1.38-1.44  (2H, 

m), 1.90-1.94 (2H, m), 3.84 (2H, d, J = 6.9 Hz), 4. 15 (2H, 

d, J = 5.3 Hz), 5.32-5.51 (2H, m), 5.55 (1H, d, J =  7.8 
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Hz), 7.08-7.11 (1H, m), 7.30-7.44 (4H, m), 7.51 (1H , d, J 

= 7.8 Hz), 11.23 (1H, brs) 

[0543] 

Example 174 

Synthesis of N-(1-(3-(2,4-dioxo-3,4-dihydropyrimidi n-

1(2H)-yl)propoxy)-2-methylpropan-2-yl)benzenesulfon amide 

[0544] 

[Formula 93] 

N

HN

O

O

O
H
N S

O

O  

[0545] 

 The N-(1-(3-aminopropoxy)-2-methylpropan-2-

yl)benzenesulfonamide (600 mg) obtained in Referenc e 

Example 243 was dissolved in DMF (6.0 mL).  To the 

solution, MS 4A (100 mg) and an aliquot (4.0 mL) of  a 

solution of 3-methoxy-2-propenoyl isocyanate (442 m g) in 

toluene (6.0 mL) obtained according to a method des cribed 

in the document (J. Heterocyclic Chem., 36, 293 (19 99)) 

were gradually added at -40 °C, and the mixture was stirred 

at room temperature for 14 hours.  To the reaction mixture, 

water (10 mL) was added, and the resultant mixture was 

then extracted with ethyl acetate (20 mL).  The org anic 

layer was washed with brine (10 mL), dried over anh ydrous 

sodium sulfate, and then concentrated under reduced  

pressure.  The residue was purified by silica gel c olumn 

chromatography (80% ethyl acetate/hexane).  The obt ained 

pale yellow solid (253 mg) was dissolved in ethanol .  To 
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the solution, concentrated hydrochloric acid (1.0 m L) was 

added, and the mixture was heated to reflux at 80 °C for 30 

minutes.  The reaction mixture was concentrated und er 

reduced pressure, and the residue was co-evaporated  with 

ethanol (5.0 mL × 3).  The residue was then purified by 

silica gel column chromatography (4% methanol/chlor oform) 

to obtain the title compound (206 mg, yield: 27%) a s a 

colorless gum. 

[0546] 

 1H-NMR (DMSO-d6) δ (ppm): 1.04 (6H, s), 1.67-1.76 (2H, 

m), 3.14 (2H, s), 3.22 (2H, t, J = 6.0 Hz), 3.67 (2 H, t, J 

= 6.8 Hz), 5.52 (1H, d, J = 7.9 Hz), 7.50-7.61 (5H,  m), 

7.78-7.84 (2H, m), 11.19 (1H, brs) 

[0547] 

Example 175 

Synthesis of 3-(cyclopropylmethoxy)-N-(1-(3-(2,4-di oxo-

3,4-dihydropyrimidin-1(2H)-yl)propoxy)-2-methylprop an-2-

yl)benzenesulfonamide 

[0548] 

[Formula 94] 

N

HN

O

O

O
H
N S

O

O

O

 

[0549] 

 The title compound (215 mg, yield: 23%) was obtain ed 

as a pale yellow gum by synthesis according to the method 

of Example 174 from the N-(1-(3-aminopropoxy)-2-

methylpropan-2-yl)-3-
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(cyclopropylmethoxy)benzenesulfonamide (730 mg) obt ained 

in Reference Example 244. 

[0550] 

 1H-NMR (DMSO-d6) δ (ppm): 0.30-0.35 (2H, m), 0.53-0.58 

(2H, m), 1.05 (6H, s), 1.17-1.24 (1H, m), 1.70-1.77  (2H, 

m), 3.14 (2H, s), 3.22 (2H, t, J = 5.9 Hz), 3.67 (2 H, t, J 

= 6.8 Hz), 3.85 (2H, d, J = 6.9 Hz), 5.52 (1H, d, J  = 7.7 

Hz), 7.11-7.14 (1H, m), 7.33-7.48 (4H, m), 7.54 (1H , d, J 

= 7.7 Hz), 11.20 (1H, brs) 

[0551] 

Examples 176 to 179 

 Compounds shown below were synthesized according t o 

the method of Example 173 from the compounds obtain ed in 

Reference Examples 245 to 248, respectively.  The r esults 

are shown in tables below. 

[0552] 

Example 176 

N-(2-(4-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-

yl)methyl)phenyl)propan-2-yl)benzenesulfonamide 

Example 177 

N-(2-(4-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-

yl)methyl)phenyl)propan-2-yl)-3-methoxybenzenesulfo namide 

Example 178 

3-(cyclopropanemethoxy)-N-(2-(4-((2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)methyl)phenyl)propan-2-

yl)benzenesulfonamide 

Example 179 
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3-(cyclopropanemethoxy)-N-(2-(6-((2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)methyl)pyridin-3-yl)propa n-2-

yl)benzenesulfonamide 

[0553] 

[Table 82] 

1H-NMR δ (ppm) 
Example  

Reference 
Example 
No. 

Product 
Yield 
(%) 

Form  

(DMSO-d6) 
1.45 (6H, s), 4.76 (2H, s), 5.62 
(1H, dd, J = 2.3, 7.9 Hz), 7.03 
(2H, d, J = 8.4 Hz), 7.23 (2H, 
d, J = 8.4 Hz), 7.31-7.52 (5H, 
m), 7.72 (1H, d, J = 7.9 Hz), 
8.06 (1H, brs), 11.33 (1H, brs) 

176 245 N

HN

O

O

H
N S

O

O  

74 

Foam 

(DMSO-d6) 
1.46 (6H, s), 3.72 (3H, s), 4.77 
(2H, s), 5.61 (1H, d, J = 7.9 
Hz), 6.96-7.10 (5H, m), 7.22-
7.28 (3H, m), 7.70 (1H, d, J = 
7.9 Hz), 8.04 (1H, brs), 11.31 
(1H, brs) 

177 246 N

HN

O

O

H
N S

O

O

OMe

 

56 

Foam 
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[0554] 

[Table 83] 

1H-NMR δ (ppm) 
Example  

Reference 
Example 
No. 

Product 
Yield 
(%) 

Form  

(DMSO-d6) 
0.30-0.36 (2H, m), 0.54-0.61 
(2H, m), 1.19-1.24 (1H, m), 1.45 
(6H, s), 3.79 (2H, d, J = 6.9 
Hz), 4.76 (2H, s), 5.60 (1H, d, 
J = 7.8 Hz), 6.97-7.06 (5H, m), 
7.20-7.26 (3H, m), 7.69 (1H, d, 
J = 7.9 Hz), 8.02 (1H, brs), 
11.32 (1H, brs) 

178 247 N

HN

O

O

H
N S

O

O

O

 

38 

Foam 

(DMSO-d6) 
0.31-0.36 (2H, m), 0.54-0.61 
(2H, m), 1.19-1.27 (1H, m), 1.48 
(6H, s), 3.81 (2H, d, J = 7.1 
Hz), 4.88 (2H, s), 5.61 (1H, d, 
J = 7.9 Hz), 7.01-7.09 (4H, m), 
7.24-7.30 (1H, m), 7.63-7.68 
(2H, m), 8.16 (1H, brs), 8.42 
(1H, d, J = 2.5 Hz), 11.32 (1H, 
brs) 

179 248 N

HN

O

O

N H
N S

O

O

O

 

57 

Foam 

 

[0555] 

Comparative Example 1 

1-((2-Trityloxy)ethoxy)methyl)pyrimidine-2,4-(1H,3H )-dione 

[0556] 

[Formula 95] 

N

NH

O

O

O
O

 

[0557] 

 The title compound was synthesized according to a 

method described in WO2005-065689 (Patent Document 1). 

Comparative Example 2 
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4-(2,4-Dioxo-3,4-dihydropyrimidin-1(2H)-yl)-N-hydro xy-2-

(N-methyl-4-phenoxyphenylsulfonamide)butanamide 

[0558] 

[Formula 96] 

NS
O

O

N

H
NO O

O NHOH

O

 

[0559] 

 The title compound was synthesized according to a 

method described in JP-A-2002-284686. 

[0560] 

Test Example 1 (human dUTPase inhibitory effect) 

 The inhibitory activity of the compound of the 

present invention against human dUTPase was determi ned by 

measuring the production of [5- 3H]deoxyuridine 

monophosphate (hereinafter, referred to as [5- 3H]dUMP) 

from [5- 3H]deoxyuridine triphosphate (hereinafter, 

referred to as [5- 3H]dUTP) according to a method shown 

below. 

 Specifically, 0.2 mL in total of a solution 

containing 0.02 mL of 1 µM dUTP (including 588 Bq/mL [5-

3H]dUTP), 0.05 mL of a 0.2 M Tris buffer solution (p H 7.4), 

0.05 mL of 16 mM magnesium chloride, 0.02 mL of 20 mM 2-

mercaptoethanol, 0.02 mL of a 1% aqueous solution o f fetal 

bovine serum-derived albumin, 0.02 mL of varying 

concentrations of test compound solutions or pure w ater as 

a control, and 0.02 mL of a solution of human dUTPa se 

(expressed using E. coli and purified) was reacted at 37 °C 
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for 15 minutes.  Immediately after the reaction, th e 

solution was heated at 100 °C for 1 minute to terminate the 

reaction, followed by centrifugation at 15000 rpm f or 2 

minutes.  An aliquot (150 µL) of the supernatant thus 

obtained by centrifugation was analyzed using an At lantis 

dC18 column (manufactured by Waters Corp., 4.6 ×250 mm) and 

a high-performance liquid chromatograph (manufactur ed by 

Shimadzu Corp., Prominence).  Elution was performed  at a 

flow rate of 0.8 mL/min for 30 minutes by a concent ration 

gradient from a 4:6 mixed solution of a mobile phas e A (10 

mM potassium dihydrogen phosphate (pH 6.7), 10 mM 

tetrabutylammonium, and 0.25% methanol) and a mobil e phase 

B (50 mM potassium dihydrogen phosphate (pH 6.7), 5 .6 mM 

tetrabutylammonium, and 30% methanol) to the mobile  phase 

B.  The eluate was mixed with a scintillator (manuf actured 

by PerkinElmer Co., Ltd., Ultima-Flo AP) at a 1:2 r atio, 

and the radioactivity of the produced [5- 3H]dUMP (RT 10.2 

min) was measured using Radiomatic Flow Scintillati on 

Analyzer (manufactured by PerkinElmer Co., Ltd., 52 5TR). 

 The inhibitory activity of the test compound was 

determined according to the formula shown below.  A  

concentration at which the test solution inhibits 5 0% of 

the amount of [5- 3H]dUMP produced by human dUTPase is 

shown as IC 50 ( µM) in Tables 84 and 85. 

Inhibitory rate (%) = 

Amount of [5- 3H]dUMP in presence 
of test solution (dpm) 

1- 
Amount of [5- 3H]dUMP as control 

(dpm) 

×100 
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[0561] 

 Data of the human dUTPase inhibitory activity is 

shown in tables below. 
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[0562] 

[Table 84] 

Example 
No.  

IC 50 

( µM) 

Example 
No.  

IC 50 

( µM) 

Example 
No.  

IC 50 

( µM) 

Example 
No.  

IC 50 

( µM) 

1 0.33 35 1.55 69 0.74 116 0.35 
2 1.87 36 0.15 70 0.76 118 9.80 
3 0.87 37 0.10 71 0.93 128 0.27 
4 0.61 38 0.03 72 0.66 130 0.48 
5 0.06 39 0.28 73 0.51 131 0.40 
6 0.46 40 0.10 76 2.10 132 0.38 
7 0.64 41 0.04 77 5.69 133 6.56 
8 0.09 42 0.33 78 2.58 134 4.54 
9 0.04 43 0.09 79 1.65 135 1.12 
10 0.16 44 0.16 80 1.30 136 3.94 
11 0.49 45 2.01 81 9.44 137 2.05 
12 2.83 46 2.35 83 4.78 138 3.89 
13 0.33 47 0.21 87 7.13 139 4.99 
14 0.21 48 0.14 93 4.63 141 4.35 
15 0.94 49 0.94 96 4.62 142 7.64 
16 0.60 50 2.03 97 0.58 145 6.29 
17 0.21 51 0.83 98 0.66 146 8.68 
18 1.65 52 0.51 99 1.81 147 9.50 
19 0.24 53 0.23 100 0.04 148 2.77 
20 0.19 54 0.23 101 0.07 149 7.65 
21 0.27 55 0.41 102 0.61 150 5.67 
22 0.03 56 0.85 103 0.52 151 5.70 
23 0.05 57 1.18 104 1.46 154 8.82 
24 0.04 58 0.31 105 0.17 156 8.94 
25 0.10 59 0.72 106 0.12 158 9.48 
26 0.52 60 0.49 107 1.72 159 0.26 
27 0.04 61 0.14 108 1.71 160 0.14 
28 0.36 62 0.37 109 0.12 161 0.24 
29 0.89 63 0.47 110 0.05 162 3.96 
30 0.36 64 0.41 111 8.27 164 6.02 
31 0.33 65 1.00 112 2.23 165 1.86 
32 0.14 66 0.46 113 0.41 166 0.64 
33 1.13 67 0.43 114 0.58 167 0.13 
34 0.03 68 0.11 115 0.25 173 0.04 
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[0563] 

[Table 85] 

Example No. 
IC 50 

( µM) 

175 0.33 
176 2.69 
177 2.57 
178 0.24 
179 0.11 
Comparative 
Example 1 

185 

Comparative 
Example 2 

97.2 

 

[0564] 

 The compounds of the present invention exhibited m uch 

more potent human dUTPase inhibitory activity than each 

compound of Comparative Example 1 disclosed in Exam ple of 

WO2005-065689 (Patent Document 1) which has dUTPase  

inhibitory effect and is structurally similar there to, and 

Comparative Example 2 disclosed in Example of JP-A- 2002-

284686 which is structurally similar thereto. 
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Claims 

 

1. A uracil compound represented by the general for mula 

(I) or a salt thereof: 

HN

NO

O

(CH2)n X Y Z  (I) 

wherein n represents an integer of 1 to 3; 

 X represents a bond, an oxygen atom, a sulfur atom , 

an alkenylene group having 2 to 6 carbon atoms, a d ivalent 

aromatic hydrocarbon group which is optionally subs tituted, 

or a divalent saturated or unsaturated heterocyclic  group 

which is optionally substituted; 

 Y represents a bond or a linear or branched alkyle ne 

group having 1 to 8 carbon atoms which optionally h ave a 

cycloalkylidene structure on one carbon atom; and 

 Z represents -SO 2NR1R2 or -NR 3SO2-R 4, wherein 

 R 1 and R 2 are the same or different and each 

represents a hydrogen atom, an alkyl group having 1  to 6 

carbon atoms, or an aralkyl group which is optional ly 

substituted, wherein when an aromatic hydrocarbon g roup 

constituting the aralkyl group is a phenyl group, t he 

phenyl group may form a condensed bicyclic hydrocar bon 

group, together with the substituent, or R 1 and R 2 are 

taken together with the adjacent nitrogen atom to f orm a 

saturated heterocyclic group which is optionally 

substituted; 
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 R 3 represents a hydrogen atom or an alkyl group havin g 

1 to 6 carbon atoms; and 

 R 4 represents an aromatic hydrocarbon group which is 

optionally substituted or an unsaturated heterocycl ic 

group which is optionally substituted. 

 

2. The uracil compound or the salt thereof accordin g to 

claim 1, wherein 

 n represents 1 or 3; 

 X represents a single bond, an oxygen atom, a sulf ur 

atom, an alkenylene group having 2 to 4 carbon atom s, a 

divalent aromatic hydrocarbon group, or a divalent 

saturated or unsaturated heterocyclic group; 

 Y represents a single bond or a linear or branched  

alkylene group having 1 to 6 carbon atoms which opt ionally 

have a cycloalkylidene structure having 3 to 6 carb on 

atoms on one carbon atom, provided that when X repr esents 

a single bond, the moiety (CH 2) n-X-Y represents an alkylene 

group having 3 to 6 carbon atoms; and 

 Z represents -SO 2NR1R2 or -NR 3SO2-R 4, wherein 

 R 1 represents a hydrogen atom or an alkyl group havin g 

1 to 3 carbon atoms, and R 2 represents a linear or 

branched alkyl group having 1 to 6 carbon atoms whi ch is 

substituted by an aromatic hydrocarbon group having  6 to 

14 carbon atoms, wherein each of the aromatic hydro carbon 

group and the alkyl group is optionally substituted , 

wherein when the aromatic hydrocarbon group is a ph enyl 

group, the phenyl group may form a condensed bicycl ic 

hydrocarbon group, together with the substituent, o r R 1 
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and R 2 are taken together with the adjacent nitrogen atom  

to form a pyrrolidinyl ring which is optionally 

substituted; 

 R 3 represents a hydrogen atom; and 

 R 4 represents a phenyl group which is optionally 

substituted, a naphthyl group which is optionally 

substituted, or a thienyl group which is optionally  

substituted. 

 

3. The uracil compound or the salt thereof accordin g to 

claim 1 or 2, wherein 

 n represents 1 or 3; 

 X represents a single bond, an oxygen atom, a sulf ur 

atom, a vinylene group, a phenylene group, or a div alent 

group derived from a thienyl, piperidinyl, or pyrid yl 

group; 

 Y represents a single bond or a linear or branched  

alkylene group having 1 to 6 carbon atoms which opt ionally 

have a cycloalkylidene structure having 3 to 6 carb on 

atoms on one carbon atom, provided that when X repr esents 

a single bond, the moiety (CH 2) n-X-Y represents an alkylene 

group having 3 to 6 carbon atoms; and 

 Z represents -SO 2NR1R2 or -NR 3SO2-R 4, wherein 

 R 1 represents a hydrogen atom or an alkyl group havin g 

1 to 3 carbon atoms, and R 2 represents a benzyl group 

which is optionally substituted or a phenylethyl gr oup 

which is optionally substituted (when a methylene g roup of 

the benzyl group or an ethylene group of the phenyl ethyl 

group has a substituent, it may have 1 to 3 substit uents 
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which are the same or different and each is selecte d from 

a hydroxyl group, an alkyl group having 1 to 6 carb on 

atoms, a cycloalkyl group having 3 to 7 carbon atom s, an 

aromatic hydrocarbon group which is optionally subs tituted, 

and an unsaturated heterocyclic group which is opti onally 

substituted, wherein when two or more of the substi tuents 

are respectively an alkyl group having 1 to 6 carbo n atoms, 

the carbon atoms of these alkyl groups may form tog ether a 

cycloalkylidene structure; when a phenyl group of t he 

benzyl or phenylethyl group has a substituent, it m ay have 

1 to 2 substituents selected from a halogen atom, a n alkyl 

group having 1 to 6 carbon atoms which is optionall y 

substituted, an alkynyl group having 2 to 6 carbon atoms 

which is optionally substituted, a linear or branch ed 

alkoxy group having 1 to 6 carbon atoms which is 

optionally substituted or a cycloalkylidene structu re, a 

cycloalkoxy group having 3 to 7 carbon atoms, a 

cycloalkyl-alkoxy group having 3 to 7 carbon atoms,  a 

cycloalkyl-alkylthio group having 3 to 7 carbon ato ms, and 

a saturated heterocyclic oxy group; and the substit uents 

in the methylene group of the benzyl group or ethyl ene 

group of the phenylethyl group and in the phenyl gr oup of 

the benzyl or phenylethyl group may form together a  

condensed bicyclic hydrocarbon group with the pheny l 

group), or R 1 and R 2 are taken together with the adjacent 

nitrogen atom to form a pyrrolidinyl ring which is 

optionally substituted; 

 R 3 represents a hydrogen atom; and 
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 R 4 represents a phenyl group which may have 1 to 2 

substituents selected from a halogen atom, a cyano group, 

a nitro group, an alkyl group having 1 to 6 carbon atoms, 

an alkenyl group having 2 to 6 carbon atoms, an alk oxy 

group having 1 to 6 carbon atoms, a halogenoalkoxy group 

having 1 to 6 carbon atoms, a cycloalkyl-alkoxy gro up 

having 3 to 7 carbon atoms, a cycloalkoxy group hav ing 3 

to 7 carbon atoms, a carboxyl group, an alkoxycarbo nyl 

group having 1 to 6 carbon atoms, and an acyloxy gr oup, a 

naphthyl group which may have a mono- or dialkylami no 

group as a substituent, or a thienyl group which ma y have 

a halogen atom as a substituent. 

 

4. The uracil compound or the salt thereof accordin g to 

any of claims 1 to 3, wherein 

 n represents 1; X represents a single bond, an oxy gen 

atom, or a vinylene group; Y represents a linear al kylene 

group having 1 to 4 carbon atoms, provided that whe n X 

represents a single bond, the moiety (CH 2) n-X-Y represents 

a trimethylene or pentamethylene group; and 

 Z represents -SO 2NR1R2, wherein 

 R 1 represents a hydrogen atom, and R 2 represents a 

benzyl group which is optionally substituted or a 

phenylethyl group which is optionally substituted [ when a 

methylene group of the benzyl group or an ethylene group 

of the phenylethyl group has a substituent, it may have 1 

to 3 substituents which are the same or different a nd each 

is selected from a hydroxyl group, a methyl group, an 

ethyl group, an isopropyl group, an isobutyl group,  a 
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cyclopropyl group, and a phenyl or thienyl group wh ich is 

optionally substituted, wherein when two or more of  the 

substituents are respectively an alkyl group having  1 to 6 

carbon atoms, the carbon atoms of these alkyl group s may 

form together a cycloalkylidene structure; when a p henyl 

group of the benzyl or phenylethyl group has a subs tituent, 

it may have 1 to 2 substituents selected from a hal ogen 

atom, an alkyl group having 1 to 6 carbon atoms, a 

halogenoalkyl group having 1 to 6 carbon atoms, an alkynyl 

group having 2 to 6 carbon atoms, a linear or branc hed 

alkoxy group having 1 to 6 carbon atoms which may h ave any 

substituent of a hydroxyl group, an alkenyl group h aving 2 

to 6 carbon atoms, and an alkynyl group having 2 to  6 

carbon atoms or a cycloalkylidene structure, a 

halogenoalkoxy group having 1 to 6 carbon atoms, a 

cycloalkoxy group having 3 to 7 carbon atoms, a 

cycloalkyl-alkoxy group having 3 to 7 carbon atoms,  a 

cycloalkyl-alkylthio group having 3 to 7 carbon ato ms, and 

a saturated heterocyclic oxy group], or R 1 and R 2 are taken 

together with the adjacent nitrogen atom to form a 

pyrrolidinyl group which may have an aralkyl group,  which 

aralkyl group may have, as a substituent, any of a 

hydroxyl group, a halogen atom, and a phenyl group which 

is optionally substituted. 

 

5. The uracil compound or the salt thereof accordin g to 

any of claims 1 to 4, wherein 

 n represents 1; X represents a single bond, an oxy gen 

atom, or a vinylene group; Y represents an ethylene  or 
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trimethylene group, provided that when X represents  a 

single bond, the moiety (CH 2) n-X-Y represents a 

trimethylene or pentamethylene group; and  

 Z represents -SO 2NR1R2, wherein 

 R 1 represents a hydrogen atom, and R 2 represents a 

benzyl group which is optionally substituted, where in when 

a methylene group of the benzyl group has a substit uent, 

it may have 1 substituent selected from a methyl gr oup, an 

ethyl group, an isopropyl group, a phenyl group, a 3-

cyclopropylmethoxyphenyl group, and 4-fluorophenyl group; 

when a phenyl group of the benzyl group has a subst ituent, 

it may have 1 to 2 substituents selected from a chl orine 

atom, a bromine atom, a fluorine atom, a methyl gro up, a 

trifluoromethyl group, an ethynyl group, an isobuto xy 

group, a 2-methylbutoxy group, an allyloxy group, a  2,2-

difluoroethoxy group, a 2,2,2-trifluoroethoxy group , a 

cyclopentyloxy group, a cyclopropylmethoxy group, a  

tetrahydrofuran-3-yloxy group, and a tetrahydropyra n-4-

yloxy group. 

 

6. The uracil compound or the salt thereof accordin g to 

any of claims 1 to 5, which is selected from the fo llowing 

group:  

 ⋅ N-(3-(cyclopropylmethoxy)benzyl)-3-((2,4-dioxo-3,4 -

dihydropyrimidin-1(2H)-yl)methoxy)propane-1-sulfona mide, 

 ⋅ (R)-N-(1-(3-(cyclopentyloxy)phenyl)ethyl)-3-((2,4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane -1-

sulfonamide, 
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 ⋅ 3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-

yl)methoxy)-N-((R)-1-(3-((R)-tetrahydrofuran-3-

yloxy)phenyl)ethyl)propane-1-sulfonamide, 

 ⋅ N-(3-(cyclopropylmethoxy)-4-fluorobenzyl)-3-((2,4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane -1-

sulfonamide, 

 ⋅ (R)-N-(1-(3-(cyclopropylmethoxy)-4-

fluorophenyl)ethyl)-3-((2,4-dioxo-3,4-dihydropyrimi din-

1(2H)-yl)methoxy)propane-1-sulfonamide, 

 ⋅ N-(1-(3-(cyclopropylmethoxy)phenyl)ethyl)-3-((2,4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane -1-

sulfonamide, 

 ⋅ N-(3-(cyclopentyloxy)benzyl)-3-((2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)methoxy)propane-1-sulfona mide, 

 ⋅ (R)-N-(1-(3-(cyclopropylmethoxy)-4-

fluorophenyl)propyl)-3-((2,4-dioxo-3,4-dihydropyrim idin-

1(2H)-yl)methoxy)propane-1-sulfonamide, 

 ⋅ (R)-N-(1-(3-(cyclopropylmethoxy)phenyl)ethyl)-3-

((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)p ropane-

1-sulfonamide, 

 ⋅ (R)-N-(1-(3-(cyclopentyloxy)-4-fluorophenyl)ethyl) -

3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-

yl)methoxy)propane-1-sulfonamide, 

 ⋅ (R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-

yl)methoxy)-N-(1-(3-(tetrahydro-2H-pyran-4-

yloxy)phenyl)ethyl)propane-1-sulfonamide, 

 ⋅ (R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-

yl)methoxy)-N-(1-(3-(2,2,2-

trifluoroethoxy)phenyl)ethyl)propane-1-sulfonamide,  
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 ⋅ (R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-

yl)methoxy)-N-(1-(4-fluoro-3-(2,2,2-

trifluoroethoxy)phenyl)ethyl)propane-1-sulfonamide,  

 ⋅ (R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-

yl)methoxy)-N-(1-(3-isobutoxyphenyl)ethyl)propane-1 -

sulfonamide, 

 ⋅ 3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-

yl)methoxy)-N-((R)-1-(3-((S)-2-

methylbutoxy)phenyl)ethyl)propane-1-sulfonamide, 

 ⋅ (R)-N-(1-(3-(2,2-difluoroethoxy)phenyl)ethyl)-3-

((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)p ropane-

1-sulfonamide, 

 ⋅ (R)-N-(1-(3-(allyloxy)phenyl)ethyl)-3-((2,4-dioxo-

3,4-dihydropyrimidin-1(2H)-yl)methoxy)propane-1-

sulfonamide, 

 ⋅ (R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-

yl)methoxy)-N-(1-phenylethyl)propane-1-sulfonamide,  

 ⋅ (R)-N-(1-(3-(cyclopropylmethoxy)phenyl)propyl)-3-

(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)propane-1-

sulfonamide, 

 ⋅ (R)-3-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-N-

(1-phenylethyl)propane-1-sulfonamide, 

 ⋅ (R)-3-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-N-

(1-(2-fluorophenyl)ethyl)propane-1-sulfonamide, 

 ⋅ (R)-N-(1-(2-chlorophenyl)ethyl)-3-(2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)propane-1-sulfonamide, 

 ⋅ (R)-3-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-N-

(1-(2-ethynylphenyl)ethyl)propane-1-sulfonamide, 
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 ⋅ (R)-N-(1-(2-bromophenyl)ethyl)-3-(2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)propane-1-sulfonamide, an d 

 ⋅ (R)-3-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-N-

(1-o-tolylethyl)propane-1-sulfonamide. 

 

7. A pharmaceutical composition comprising a uracil  

compound or a salt thereof according to any of clai ms 1 to 

6. 

 

8. A human dUTPase inhibitor comprising a uracil 

compound or a salt thereof according to any of clai ms 1 to 

6. 

 

9. Use of a uracil compound or a salt thereof accor ding 

to any one of claims 1 to 6 for the production of a  human 

dUTPase inhibitor. 

 

10. A method for treating disease attributed to hum an 

dUTPase, including administering a uracil compound or a 

salt thereof according to any one of claims 1 to 6 to a 

patient in need thereof. 




