
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 associated with 

deoxyuridine triphosphatase, for example, an antitumor 

drug. 

Background of the Invention 

[0002] 

Deoxyuridine triphosphatase (hereinafter, also 

referred to as dUTPase (EC3.6.l.23)) is a preventive 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 (hereinafter, 

referred to as dUMP) and pyrophosphate (Non-Patent 

Document 1). The enzyme is thought to be responsible for 

two reactions, (1) decreasing the amount of the 

intracellular dUTP pools to prevent the misincorporation 

of uracil instead of thymine into DNA and (2) supplying a 

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

(Non-Patent Document 2). 

[0003] 

dUTPase is known to be an essential enzyme for cell 

viability in both prokaryotes and eukaryotes. It has 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-Patent 

Document 5), antituberculosis drugs (Non-Patent Document 

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

antiparasitic drugs for trypanosoma, leishmania, or the 

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

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 dUTPase 

inhibitors have also been studied widely. 

For example, a low-molecular compound that mimics 

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

and a 5'-0-substituted phenyl-deoxyuridine compound (Non­

Patent Document 11) are known as the dUTPase inhibitors. 

However, none of these compounds has sufficient inhibitory 

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, an 

antitumor drug, are urgently required. 

Related Documents 
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[0005] 
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[0006] 
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(1997) 

Non-Patent Document 3: Cancer Research, 60, 3493-3503, July 

1 (2000) 

Non-Patent Document 4: Curr. Protein Pept. Sci., 2, 361-

370 (2001) 

Non-Patent Document 5: Structure, 13, 329-338 (2005) 

Non-Patent Document 6: J. Mal. Biol., 341, 503-517 (2004) 

Non-Patent Document 7: Bioorg. Med. Chem. Lett., 16, 3809-

3812 (2006) 

Non-Patent Document 8: Curr. Protein Pept. Sci., 2, 371-

379 (2001) 

Non-Patent Document 9: Acta Crystallogr. D. Biol. 

Crystallogr, 63, 571-580 (2007) 

Non-Patent Document 10: Mal. Pharmacol., 29, 288-292 

(1986) 
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Non-Patent Document 11: Nucleosides Nucleotides & Nucleic 

acids, 20, 1691-1704 (2001) 

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 example, 

an antitumor drug. 

Means for Solving the Problems 

[0008] 

The present inventors have conducted diligent studies 

to attain the object, and as a result, have found that a 

uracil compound having a sulfonamide structure at the N-1 

position of the uracil ring or a salt thereof has potent 

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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[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 divalent 

aromatic hydrocarbon group which is optionally substituted, 

or a divalent saturated or unsaturated heterocyclic group 

which is optionally substituted; 

Y represents a bond or a linear or branched alkylene group 

having 1 to 8 carbon atoms which optionally have a 

cycloalkylidene structure on one carbon atom; and 

Z represents -S02 NR1 R2 or -NR3 S02 -R4
, wherein 

R1 and R2 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 constituting 

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

form a condensed bicyclic hydrocarbon group, together with 

the substituent, or R1 and R2 are taken together with the 

adjacent nitrogen atom to form a saturated heterocyclic 

group which is optionally substituted; 

R3 represents a hydrogen atom or an alkyl group having 1 

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

optionally substituted or an unsaturated heterocyclic 

group which is optionally substituted. 

[0012] 

The present invention also provides a pharmaceutical 

composition containing the uracil compound represented by 

the formula (I) or the salt thereof. 

The present invention also provides a human dUTPase 

inhibitor containing the uracil compound represented by 

the formula (I) or the salt thereof. 

[0013] 

The present invention also provides use of the uracil 

compound represented by the formula (I) or the salt 

thereof for the production of a human dUTPase inhibitor. 

The present invention also provides a method for 

treating disease attributed to human dUTPase, including 

administering the uracil compound represented by the 

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

thereof. 

Effects of the Invention 

[ 0014] 

The novel uracil compound of the present invention or 

the salt thereof has potent human dUTPase inhibitory 

activity and is useful as a therapeutic agent for disease 

associated with dUTPase, for example, an antitumor drug. 

Detailed Description of the Invention 

[0015] 

- 6 -



A novel uracil compound of the present invention is 

represented by the general formula (I) and characterized 

by having a sulfonamide structure at the N-1 position of 

the uracil ring. 

W02005/065689 (Patent Document 1) discloses a uracil 

compound having a substituent such as a trityl or 

triphenylsilyl group (represented by a -E (R6
) (R7

) (R8
) group 

therein) at the end of a substituent at the N-1 position 

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 carried by 

the compound of the present invention. 

JP-A-2002-284686 discloses a uracil compound having 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 group in an 

alkylene chain bonded to the N-1 position of the uracil 

ring. This document describes the MMP inhibitory effect 

of the uracil compound but makes no mention of dUTPase 

inhibitory activity. 

As shown in Test Example described later, compounds 

described in Examples of W02005/065689 (Patent Document 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 hydrocarbon 

group having 6 to 14 carbon atoms. 

include phenyl and naphthyl groups. 

more preferable. 

[0017] 

Examples thereof 

The phenyl group is 

In the present specification, a "divalent aromatic 

hydrocarbon group• is preferably a divalent aromatic 

hydrocarbon group having 6 to 14 carbon atoms. Examples 

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, thienyl, 

furyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyl, 

isothiazolyl, pyrazolinyl, triazolyl, tetrazolyl, pyridyl, 

pyrazyl, pyrimidinyl, pyridazyl, indolyl, isoindolyl, 

indazolyl, methylenedioxyphenyl, ethylenedioxyphenyl, 

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 atom 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 divalent 

saturated or unsaturated heterocyclic group having 1 or 2 

atoms selected from oxygen, nitrogen, and sulfur atoms. 

Examples thereof include divalent groups derived from 

pyrrolidinyl, piperidinyl, piperazinyl, hexamethyleneimino, 

morpholino, thiomorpholino, homopiperidinyl, imidazolyl, 

thienyl, furyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyl, 

isothiazolyl, pyrazolinyl, triazolyl, tetrazolyl, pyridyl, 

pyrazyl, pyrimidinyl, pyridazyl, indolyl, isoindolyl, 

indazolyl, methylenedioxyphenyl, ethylenedioxyphenyl, 

benzofuranyl, dihydrobenzofuranyl, benzimidazolyl, 

benzoxazole, benzothiazolyl, purinyl, quinolyl, 

isoquinolyl, quinazolinyl, and quinoxalyl groups. Of 

these, 5- to 7-membered divalent saturated or unsaturated 

heterocyclic groups having 1 nitrogen or sulfur atom are 

preferable. The divalent groups derived from piperidinyl, 

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 atoms. 

Examples thereof include pyrrolidinyl, piperidinyl, 

piperazinyl, hexamethyleneimino, morpholino, 

thiomorpholino, and homopiperidinyl groups. Of these, 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 groups 

substituted by an aromatic hydrocarbon group having 6 to 

10 carbon atoms and specifically include alkyl groups 

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 unsaturated 

heterocyclic group, and the aralkyl group may be 

substituted include a halogen atom, a hydroxyl group, a 

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

halogenoalkyl group, a cycloalkyl group, a cycloalkyl­

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

alkynyl group, an alkoxy group, a halogenoalkoxy group, a 

cycloalkoxy group, a cycloalkyl-alkoxy group, an 

aralkyloxy group, an alkylthio group, a cycloalkyl­

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

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

alkylcarbonyl group, an alkoxycarbonyl group, an acyl 

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

unsaturated heterocyclic group, an aromatic hydrocarbon 

group, and a saturated heterocyclic oxy group. When the 
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substituent is present, the number thereof is typically 1 

to 3. 

[0023] 

Examples of the halogen atom used as the substituent 

include chlorine, bromine, fluorine, and iodine atoms. 

The alkyl or halogenoalkyl group used as the 

substituent refers to preferably a linear or branched 

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

which is substituted by the halogen atom exemplified 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 atoms which 

is substituted by a cycloalkyl group having 3 to 7 carbon 

atoms. Examples thereof include cyclopropylmethyl, 

cyclopropylethyl, cyclobutylmethyl, and cyclopentylmethyl 

groups. 

[0025] 

The aralkyl group used as the substituent refers to 

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. Examples 

thereof include benzyl, phenylethyl, phenylpropyl, 

naphthylmethyl, and naphthylethyl groups. 
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[ 0 02 6] 

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 branched 

alkoxy group having 1 to 6 carbon atoms or this alkoxy 

group which is substituted by the halogen atom exemplified 

above. Examples thereof include methoxy, ethoxy, n­

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

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

fluoromethoxy, difluoromethoxy, trifluoromethoxy, 1,1-

difluoroethoxy, 2,2-difluoroethoxy, 2,2,2-trifluoroethoxy, 

1,1,2,2-tetrafluoroethoxy, perfluoroethoxy, 3-fluoro-2-

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

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

[ 0 02 8] 

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 substituent 

is preferably an alkoxy group having 1 to 6 carbon atoms 

which is substituted by cycloalkyl having 3 to 7 carbon 

atoms. Examples thereof include cyclopropylmethoxy, 

cyclopropylethoxy, cyclobutylmethoxy, and 

cyclopentylmethoxy groups. 

The aralkyloxy group used as the substituent refers 

to preferably an oxy group having the aralkyl group 

exemplified above. Examples thereof include benzyloxy, 

phenylethoxy, phenylpropoxy, naphthylmethoxy, and 

naphthylethoxy groups. 

The alkylthio group used as the substituent refers to 

preferably a thio group having the alkyl group having 1 to 

6 carbon atoms exemplified above. Examples thereof 

include methylthio, ethylthio, and n-propylthio groups. 

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 group 

having 3 to 7 carbon atoms. Examples thereof include 

cyclopropylmethylthio, cyclopropylethylthio, 

cyclobutylmethylthio, and cyclopentylmethylthio groups. 

[ 0 02 9] 

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 groups. 

The cycloalkyl-alkylamino group used as the 

substituent refers to an alkylamino group substituted by 
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the cycloalkyl group exemplified above. Examples thereof 

include cyclopropylmethylamino, cyclobutylmethylamino, and 

cyclopentylmethylamino groups. 

The alkylcarbonyl group used as the substituent is 

preferably an alkylcarbonyl group having 1 to 6 carbon 

atoms. Examples thereof include methylcarbonyl and 

ethylcarbonyl groups. 

The alkoxycarbonyl group used as the substituent is 

preferably an alkoxycarbonyl group having 1 to 6 carbon 

atoms. Examples thereof include methoxycarbonyl, 

ethoxycarbonyl, and tert- butoxycarbonyl 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 groups, and 

a benzoyl group. 

Examples of the acyloxy group used as the substituent 

include linear or branched acyloxy groups having 1 to 6 

carbon atoms, such as acetoxy, propionyloxy, n-butyryloxy, 

isobutyryloxy, valeryloxy, isovaleryloxy, and pivaloyloxy 

groups, and a benzoyloxy group. 

[0030] 

The saturated or unsaturated heterocyclic group used 

as the substituent refers to preferably a monocyclic or 

bicyclic saturated or unsaturated heterocyclic group 

having preferably 1 or 2 atoms selected from oxygen, 

nitrogen, and sulfur atoms. Examples thereof include 

pyrrolidinyl, piperidinyl, piperazinyl, hexamethyleneimino, 

morpholino, thiomorpholino, homopiperidinyl, 
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tetrahydrofuryl, tetrahydropyryl, imidazolyl, thienyl, 

furyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyl, 

isothiazolyl, pyrazolinyl, triazolyl, tetrazolyl, pyridyl, 

pyrazyl, pyrimidinyl, pyridazyl, indolyl, isoindolyl, 

indazolyl, methylenedioxyphenyl, ethylenedioxyphenyl, 

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 hydrocarbon 

group having 6 to 14 carbon atoms. Examples thereof 

include phenyl and naphthyl groups. 

The saturated heterocyclic oxy group used as the 

substituent refers to an oxy group having the saturated 

heterocyclic group exemplified above. Examples thereof 

include tetrahydrofuryloxy and tetrahydropyryloxy groups. 

[0032] 

In the general formula (I), n represents an integer 

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, an 

oxygen atom, a sulfur atom, an alkenylene group having 2 

to 6 carbon atoms, a divalent aromatic hydrocarbon group 

which is optionally substituted, or a divalent saturated 

or unsaturated heterocyclic group which is optionally 

substituted. 

[0034] 
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The bond represented by x is preferably a single bond. 

Examples of the "alkenylene group having 2 to 6 

carbon atoms" represented by X include vinylene, allylene, 

methylvinylene, propenylene, butenylene, pentenylene, 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 group" 

or the "divalent saturated or unsaturated heterocyclic 

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 the 

divalent saturated or unsaturated heterocyclic group 

exemplified above. The phenylene, naphthylene, thienylene, 

piperidinylene, and pyridylene groups are particularly 

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 phenylene 

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 carbon 
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atoms which optionally have a cycloalkylidene structure on 

one carbon atom. 

[0038] 

In this context, examples of the "linear or branched 

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

or branched alkylene group having 1 to 8 carbon atoms 

which optionally have a cycloalkylidene structure on one 

carbon atom" include methylene, ethylene, trimethylene, 

tetramethylene, pentamethylene, hexamethylene, propylene, 

butylene, dimethyltrimethylene, dimethyltetramethylene, 

ethyltrimethylene, and diethyltetramethylene groups. 

Linear or branched alkylene groups having 1 to 6 carbon 

atoms are preferable. Linear alkylene groups having 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 optionally 

have a cycloalkylidene structure on one carbon atom" is 

preferably cycloalkylidene having 3 to 6 carbon atoms. 

Examples thereof include cyclopropylidene, cyclobutylidene, 

cyclopentylidene, and cyclohexylidene. 

[ 0 04 0 l 

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

single bond, the moiety (CH2 ln-X-Y is preferably an 

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

more preferably a trimethylene or pentamethylene group. 

[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 carbon 

atoms which optionally have a cycloalkylidene structure 

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

represents a single bond, the moiety (CH2 )n-X-Y represents 

a trimethylene or pentamethylene group) . The ethylene and 

trimethylene groups are more preferable. 

(0042] 

In the general formula (I), z is -S02 NR 1R2 or -NR3 S02 -

R4 and is preferably -S02 NR 1R2
• 

[ 0 04 3] 

In the moiety represented by Z, R1 and R2 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(s), wherein when an 

aromatic hydrocarbon group constituting the aralkyl group 

is a phenyl group, the phenyl group may form a condensed 

bicyclic hydrocarbon group, together with the substituent, 

or R1 and R2 are taken together with the adjacent nitrogen 

atom to form a saturated heterocyclic group which is 

optionally substituted. 

(0044] 

The "alkyl group having 1 to 6 carbon atoms" 

represented by R1 and R2 refers to a linear or branched 

alkyl group having 1 to 6 carbon atoms. Examples thereof 

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

butyl, tert-butyl, n-pentyl, and n-hexyl groups. Alkyl 

groups having 1 to 3 carbon atoms are preferable. The 

methyl group is more preferable. 

[ 0 04 5] 

- 18 -



The "aralkyl group" in the "aralkyl group which is 

optionally substituted" represented by R1 and R2 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 or 

branched alkyl group having 1 to 6 carbon atoms which is 

substituted by an aromatic hydrocarbon group having 6 to 

14 carbon atoms" include benzyl, phenylethyl, phenylpropyl, 

naphthylmethyl, and naphthylethyl groups. The benzyl and 

phenylethyl groups are preferable. The benzyl group is 

more preferable. 

When an aromatic hydrocarbon group constituting the 

"aralkyl group" is a phenyl group, the "condensed bicyclic 

hydrocarbon group" which the phenyl group may form, 

together with the substituent refers to a phenyl ring­

containing bicyclic hydrocarbon group having 9 to 10 

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), examples of 
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the substituent include: a hydroxyl group; alkyl groups 

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

propyl, isopropyl, 2-methylpropyl, n-butyl, isobutyl, and 

n-pentyl groups; cycloalkyl groups having 3 to 7 carbon 

atoms, such as cyclopropyl, cyclobutyl, cyclopentyl, and 

cyclohexyl groups; alkylthio groups having 1 to 6 carbon 

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 atom 

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

group, an ethoxy group, a n-propoxy group, an isopropoxy 

group, an isobutoxy group, a cyclobutoxy group, a 

cyclopentyloxy group, and a cyclopropylmethoxy group. 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 respectively 

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

atoms of these alkyl groups may form together a 

cycloalkylidene structure. 

[0047] 

When the aromatic hydrocarbon 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), examples of 

the substituent include: halogen atoms such as fluorine, 
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chlorine, bromine, and iodine atoms; alkyl groups having 1 

to 6 carbon atoms (e.g., methyl, ethyl, fluoromethyl, 

difluoromethyl, and trifluoromethyl) which is optionally 

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 carbon 

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

difluoroethoxy, and 2,2,2-trifluoroethoxy groups) which 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 vinyl 

group) , and an alkynyl group having 2 to 6 carbon atoms 

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

cycloalkoxy groups having 3 to 7 carbon atoms, such as 

cyclopropoxy, cyclobutoxy, cyclopentyloxy, and 

cyclohexyloxy groups; cycloalkyl-alkoxy groups having 3 to 

7 carbon atoms, such as cyclopropylmethoxy, 

cyclopropylethoxy, cyclobutylmethoxy, and 

cyclopentylmethoxy groups; saturated heterocyclic oxy 

groups such as tetrahydrofuran-3-yloxy and tetrahydro-2H­

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

having 3 to 7 carbon atoms, such as cyclopropylmethylthio 

and cyclobutylmethylthio groups. The aromatic hydrocarbon 

group may have 1 to 2 substituents selected from these 

substituents. 

[ 0 04 8] 

In the general formula (I), examples of the 

"saturated heterocyclic group" in the "saturated 

heterocyclic group which is optionally substituted" which 
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R1 and R2 may form, together with the adjacent nitrogen 

atom, include the saturated heterocyclic group exemplified 

above. The pyrrolidinyl group is preferable in terms of 

dUTPase inhibitory activity. 

In the general formula (I), examples of the 

"substituent" in the "saturated heterocyclic group which 

is optionally substituted" which R1 and R2 may form, 

together with the adjacent nitrogen atom, include the 

substituent exemplified above. An aralkyl group which 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 have 

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 these 

substituents. 

[0050] 

A methylene group on the benzyl group may be 

substituted by a hydroxyl group and/or a phenyl group 

which may have fluorine substitution. Of these benzyl 

groups, a benzyl group which may have fluorine 

substitution on the phenyl ring thereof is preferable. 

The number of the substituent which the saturated 

heterocyclic group may have is preferably 1. 

[0051] 

Specifically, preferable examples of the moiety R1 

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

carbon atoms in terms of dUTPase inhibitory activity, and 
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the hydrogen atom is more preferable. Preferable examples 

of the moiety R2 include a benzyl group which is 

optionally substituted and a phenylethyl group which is 

optionally substituted in terms of dUTPase inhibitory 

activity, and the benzyl group which is optionally 

substituted is more preferable. When a methylene group of 

the benzyl group or an ethylene group of the phenylethyl 

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

substituents which are the same or different and each is 

selected from a hydroxyl group, an alkyl group having 1 to 

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

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

aromatic hydrocarbon group which is optionally substituted, 

and an unsaturated heterocyclic group which 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 groups may form together a 

cycloalkylidene structure. When a phenyl group of the 

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

have 1 to 2 substituents selected from a halogen atom, an 

ethynyl group, a linear or branched alkoxy group having 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 atoms, and 

a saturated heterocyclic oxy group. 

Alternatively, R1 and R2 are preferably taken together 

with the adjacent nitrogen atom to form a pyrrolidinyl 

group which is optionally substituted. 
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[0052] 

In the moiety represented by Z, R3 represents a 

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

Examples of the "alkyl group having 1 to 6 carbon atoms" 

include the same alkyl group as exemplified for R1 and R2
• 

Of these, the hydrogen atom is preferable in terms of 

dUTPase inhibitory activity. 

[0053] 

In the moiety represented by Z, R4 represents an 

aromatic hydrocarbon group which is optionally substituted 

or an unsaturated heterocyclic group which is optionally 

substituted. 

Examples of the "aromatic hydrocarbon group" in the 

"aromatic hydrocarbon group which is optionally 

substituted" represented by R4 include the aromatic 

hydrocarbon group exemplified above. The phenyl and 

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 R4 include the "substituent" exemplified 

above. The substituent is preferably 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 alkoxy group having 1 to 6 carbon atoms which may 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 group 

having 1 to 6 carbon atoms, an acyloxy group, or a mono-
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or dialkylamino group. The acyloxy group is preferably 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" in 

the "unsaturated heterocyclic group which is optionally 

substituted" represented by R4 include the unsaturated 

heterocyclic group exemplified above, and the thienyl 

group is preferable in terms of dUTPase inhibitory 

activity. 

Examples of the "substituent" in the "unsaturated 

heterocyclic group which is optionally substituted" 

represented by R4 include the substituent exemplified 

above, and the halogen atom is preferable, and the 

chlorine atom is more preferable. The number of the 

substituent is preferably O to 2. 

(0055] 

In the present invention, the uracil compound is 

preferably a uracil compound represented by the general 

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

bond, an oxygen atom, or a vinylene group; Y represents an 

ethylene or trimethylene group, provided that when X 
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represents a single bond, the moiety (CH2 )n-X-Y represents 

a trimethylene or pentamethylene group; and Z represents -

S0 2NR1R2
, wherein R1 represents a hydrogen atom, and R2 

represents a benzyl group which is optionally substituted 

[when a methylene group of the benzyl group has a 

substituent, it may have 1 substituent selected from 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 benzyl 

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

substituents selected from a chlorine atom, a bromine atom, 

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

an ethynyl group, an isobutoxy 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 tetrahydropyran-4-yloxy group]. 

[0056] 

In the present invention, particularly preferable 

examples of the uracil compound include the following 

compounds: 

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

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

· (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)methoxy)-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-l­

sulfonamide, 

· (R)-N-(l-(3-(cyclopropylmethoxy)-4-fluorophenyl)ethyl)-3-

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

1-sulfonamide, 

[0057] 

· N-(l-(3-(cyclopropylmethoxy)phenyl)ethyl)-3-((2,4-dioxo-

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

sulfonamide, 

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

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

· (R)-N-(l-(3-(cyclopropylmethoxy)-4-fluorophenyl)propyl)-

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

yl)methoxy)propane-1-sulfonamide, 

· (R)-N-(l-(3-(cyclopropylmethoxy)phenyl)ethyl)-3-((2,4-

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

sulfonamide, 

· (R)-N-(l-(3-(cyclopentyloxy)-4-fluorophenyl)ethyl)-3-

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

1-sulfonamide, 

[0058] 

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

N-(l-(3-(tetrahydro-2H-pyran-4-yloxy)phenyl)ethyl)propane-

1-sulfonamide, 

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

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

sulfonamide, 
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· (R)-3-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)­

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

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

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

sulfonamide, 

(0059] 

· (R) -N- (1- (3 - (2, 2-dif luoroethoxy) phenyl) ethyl) -3- ( (2, 4-

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

sulfonamide, 

· (R)-N-(l-(3-(allyloxy)phenyl)ethyl)-3-((2,4-dioxo-3,4-

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

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

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

· (R)-N-(l-(3-(cyclopropylmethoxy)phenyl)propyl)-3-(2,4-

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

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

phenylethyl)propane-l-sulfonamide, 

(0060] 

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

fluorophenyl)ethyl)propane-l-sulfonamide, 

· (R)-N-(l-(2-chlorophenyl)ethyl)-3-(2,4-dioxo-3,4-

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

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

ethynylphenyl)ethyl)propane-l-sulfonamide, 

· (R)-N-(l-(2-bromophenyl)ethyl)-3-(2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)propane-l-sulfonamide, and 
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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 be 

produced according to the following reaction schemes: 

[Step A] 

[0062] 

[Formula 2] 

NcyyoH 

v 
(1) 

[0063] 

R"-Lg (2) or R"OH (3) 

A-1 

NcyyoR• v A-2 

(4) (5) 

wherein R" 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 cycloalkyl 

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

having 3 to 7 carbon atoms, and a saturated heterocyclic 

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

atom, a methanesulfonyloxy group, a p-toluenesulfonyloxy 

group, or a trifluoromethanesulfonyloxy group. 

[0064] 

[A-1] 

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

and alkyl halide, alkyl mesilate, alkyl tosylate, or alkyl 

trifluoromethanesulfonate represented by the general 

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

produce a compound represented by the general formula (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-dimethylformamide 

(hereinafter, referred to as DMF), N,N-dimethylacetamide 

(hereinafter, referred to as DMA), and dimethyl sulfoxide 

(hereinafter, referred to as DMSO). Preferably, the 

reaction solvent is DMF. 

Examples of the base include: inorganic bases such as 

sodium bicarbonate, sodium carbonate, potassium carbonate, 

cesium carbonate, sodium hydride, potassium hydride, 

sodium hydroxide, and potassium hydroxide; and organic 

amines such as trimethylamine, triethylamine, 

tripropylamine, diisopropylethylamine, N-methylmorpholine, 

pyridine, lutidine, and collidine. Preferably, the base 

is potassium carbonate. The equivalent number thereof is 

0.8 to 10 equivalents, preferably 1.0 to 5.0 equivalents. 

The equivalent number of the compound of the general 

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 compound 

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 acetate, 

diethyl ether, THF, dioxane, acetone, dimethoxyethane, 

acetonitrile, and DMF. Preferably, the reaction solvent 

is THF. 

Any reagent that can usually be used in the Mitsunobu 

reaction can be used in this reaction without limitations. 

Examples thereof include combinations of di-lower alkyl 

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 general 

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

compound, and the triarylphosphine or tri-lower 

alkylphosphine are respectively 0.8 to 5.0 equivalents, 

preferably 1.0 to 2.0 equivalents. The reaction 

temperature is -20 to 120°C, preferably O 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 the 

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 of 

reduction reaction. Examples thereof include methanol, 

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-butoxyaluminum 

hydride, magnesium aluminum hydride, aluminum hydride 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. The 

reaction temperature is O 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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H02Cl(YOH 

~R' 
(6) 

1) R'OH (7) 

2) R'-Lg (2) or R'OH (3) 

B-1 

R'0 2Cl(YOR' 

~R' 
(8) 

HOVOR' 
, I 

o R' B-2 

(9) 

OHCl(YOR' 

~R' 
+g,~~ AR' 

I~ 0( 

R'MgHal (12) 
or R'Li (13) +g'N~AR' 

----- H ~ 
B-3 

(10) 

R' 
~AR' 

Cl·H3N ~ 

B-6 R' 
(15) 

[0069] 

B-4 
R' 

(11) 

B-5 

wherein R' 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; Re represents a 

linear or branched alkyl group having 1 to 6 carbon atoms 

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

branched alkyl group having 1 to 6 carbon atoms, a 

cycloalkyl group having 3 to 7 carbon atoms, an aromatic 

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 alcohol 

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

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 general 

formula (8) can be reacted with a usually known reducing 

agent to produce a compound represented by the general 

formula (9). 

Any reaction solvent that does not affect the 

reaction can be used without limitations. Examples 

thereof include diethyl ether, diisopropyl ether, THF, 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-butoxyaluminum 

hydride, magnesium aluminum hydride, aluminum hydride 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 lithium 

borohydride. The equivalent number thereof is 0.8 to 10 

equivalents, preferably 1.0 to 5.0 equivalents. The 

reaction temperature is 0 to the boiling point of the 

solvent, preferably the boiling point of the solvent. 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 general 

formula (9) can be reacted with a usually known oxidizing 

agent to produce an aldehyde compound represented by 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 xylene. 

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 used 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-tetramethylpiperidine-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 Rb is a hydrogen atom, easily available 3-

hydroxybenzaldehyde can be reacted as a starting material 

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 the 

general formula (4) can be reduced by a usually known 

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 general 

formula (10) or easily available aldehyde can be reacted 

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, THF, 

dioxane, dichloromethane, chloroform, carbon tetrachloride, 

toluene, and xylene. Preferably, the reaction solvent is 

toluene. 

Examples of the acid include hydrochloric acid, 

sulfuric acid, p-toluenesulfonic acid, and Lewis acid 

(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 equivalents, 

preferably 1.0 to 3.0 equivalents. The reaction 

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

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

represented by RdMgHal or an organic lithium reagent (13) 

represented by RdLi 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, tert­

butyl methyl ether, cyclopentyl methyl ether, THF, 

dimethoxyethane, dioxane, dichloromethane, chloroform, 

carbon tetrachloride, toluene, and xylene. The equivalent 

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, preferably 0.5 

to 12 hours. 

[0075] 

[B-6] 

In this step, the compound represented by the general 

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-propanol, 
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1-butanol, and 2-butanol; dioxane; and ethyl acetate. 

Preferably, the solvent is methanol. 

Examples of the acid include hydrochloric acid, 

sulfuric acid, and phosphoric acid. Preferably, the acid 

is hydrochloric acid. The equivalent number thereof is 

0.1 to 10 equivalents, preferably 1.0 to 2.0 equivalents. 

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

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

0.1 to 1.0 hours. 

[0076] 

[Step C] 

[0077] 

[Formula 4] 

(8) 

C-3 

[0078] 

C-1 

C-4 

(18) 

C-2 

(16) 

R~ Re' 

Ho~· AR' 
m I "' 

,::- Rb 

(19) 

C-6 

(21) 

C-5 

C-7 

(17) 

(20) 

R~ Re' 

HN~· AR' 
2 "" ml,,:, 

Rb 

(22) 

wherein Ra, Rb, and Re are as defined above; Re and Re' are 

the same or different and each represents a hydrogen atom, 

a hydroxyl group, an alkyl group having 1 to 6 carbon 
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atoms, a cycloalkyl group having 3 to 7 carbon atoms, an 

aromatic hydrocarbon group which may have a substituent(s), 

or an unsaturated heterocyclic group which may have a 

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

m represents an integer of O to 1. 

[0079] 

[C-1] 

In this step, the compound represented by the general 

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

condensed with N,O-dimethylhydroxylamine hydrochloride in 

the presence of a base to produce a compound represented 

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 solvent 

is DMF. 

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

and 1-hydroxybenzotriazole (hereinafter, referred to as 

HOBt). Preferably, the condensing agent is a combination 

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,0-

dimethylhydroxylamine hydrochloride is 0.8 to 2.0 

equivalents, preferably 1.0 to 1.5 equivalents. 

Examples of the base include organic amines such as 

trimethylamine, triethylamine, tripropylamine, 

diisopropylethylamine, N-methylmorpholine, pyridine, 

lutidine, and collidine. Preferably, the base is 
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triethylamine. The equivalent number thereof is 0.8 to 

3.0 equivalents, preferably 1.0 to 2.0 equivalents. The 

reaction temperature is O 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 general 

formula (16) can be reacted with a Grignard reagent 

represented by R•MgHal 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 equivalents. 

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

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

to 6. o hours. 

[0081] 

[C-3] 

In this step, the compound represented by the general 

formula (17) can be reacted with 

methyltriphenylphosphonium bromide under basic conditions 

to produce a compound represented by the general formula 

( 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 solvent 

is THF. Examples of a base include 

bis(trimethylsilyl)amide sodium salt (hereinafter, 

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

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. The 

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

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

to 5.0 hours. 

[0082] 

[C-4] 

In this step, the compound represented by the general 

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. Preferably, 

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 (19) 

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 example, 

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 Re or Re' = hydrogen atom 

In this step, the compound represented by the general 

formula (19) can be reacted with a general azidation 

reagent to produce a compound represented by the general 

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, THF, and 

dioxane. Preferably, the reaction solvent is THF. 

Examples of a base include: inorganic bases such as 

sodium bicarbonate, sodium carbonate, potassium carbonate, 

cesium carbonate, sodium hydride, potassium hydride, 

sodium hydroxide, and potassium hydroxide; and organic 

amines such as trimethylamine, triethylamine, 

tripropylamine, diisopropylethylamine, l,8-

diazabicyclo[5.4.0]-7-undecene (hereinafter, referred to 
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as DBU), N-methylmorpholine, pyridine, lutidine, and 

collidine. Preferably, the base is DBU. The equivalent 

number thereof is 0.8 to 5.0 equivalents, preferably 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 diphenylphosphoryl 

azide. The equivalent number thereof is 0.8 to 5.0 

equivalents, preferably 1.0 to 3.0 equivalents. The 

reaction temperature is O 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 Re' = 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 resultant 

compound can then be reacted with an azidation reagent to 

produce a compound represented by the general formula (21) 

Any reaction solvent that does not affect the 

reaction can be used in the azidation without limitations. 

Examples thereof include dimethoxyethane, diethylene 

glycol dimethyl ether, diisopropyl ether, diethyl ether, 

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

is DMF. 

Examples of the azidation reagent used include sodium 

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

0.8 to 10 equivalents, preferably 1.0 to 5.0 equivalents. 

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

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

0.5 to 12 hours. 

The compound represented by the general formula (21) 

wherein m = 1 and Re' = 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, the 

reaction solvent is dichloromethane. 

Examples of the base include: inorganic bases such as 

sodium bicarbonate, sodium carbonate, potassium carbonate, 

cesium carbonate, sodium hydride, potassium hydride, 

sodium hydroxide, and potassium hydroxide; and organic 

amines such as trimethylamine, triethylamine, 

tripropylamine, diisopropylethylamine, DBU, N­

methylmorpholine, pyridine, lutidine, and collidine. 

Preferably, the base is lutidine. The equivalent number 

thereof is 0.8 to 10 equivalents, preferably 1.0 to 5.0 

equivalents. Examples of a trimethylsilylating reagent 

include trimethylsilyl trifluoromethanesulfonate, N,0-

bistrimethylsilylacetamide, and trimethylsilylimidazole. 

Preferably, the trimethylsilylating reagent is 

trimethylsilyl trifluoromethanesulfonate. The equivalent 
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number thereof is 0.8 to 10 equivalents, preferably 1.0 to 

5.0 equivalents. The reaction temperature is -20 to 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 general 

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

produce a compound represented by the general formula (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, THF, 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 sodium 

triethoxyaluminum hydride. Preferably, the metal hydride 

is LAH. The equivalent number thereof is 0.8 to 5.0 

equivalents, preferably 1.0 to 3.0 equivalents. The 

reaction temperature is -20 to 100°C, preferably o 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 (21) 

can also be reduced by the general method for 

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

general formula (22) . 

[0087] 

[Step D] 

[0088] 

[Formula S] 

(23) 

[0089] 

1) R•-Lg (2) 

or R8 0H (3) 

2) 0 

Rdjl___Rd' (25) 

D-1 
(24) 

I D-2 

R''CCOR
8 

I ""' 
,,-:;; Rb 

(26) 

D-3 

(27) 

wherein R•, Rb, Rd, and Lg are as defined above; Rd' is the 

same as or different from Rd and represents a hydrogen 

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

cycloalkyl group having 3 to 7 carbon atoms, a cycloalkyl­

alkylthio group having 3 to 7 carbon atoms, an aromatic 

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

unsaturated heterocyclic group which may have a 

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

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

[0090] 

[D-1] 

In this step, a compound represented by the general 

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 example, 

with magnesium turnings, to prepare a Grignard reagent, 

which can then be reacted with known ketone or aldehyde 

(represented by the general formula (25)) to produce 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, THF, and 

dioxane. Preferably, the reaction solvent is THF. The 

equivalent number of the compound represented by the 

general formula (25) is 0.8 to 5.0 equivalents, preferably 

1.0 to 2.0 equivalents. The reaction temperature is -78 

to 100°C, preferably o 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 general 

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

[B-5] to produce the compound represented by the general 

formula (24). 

[0092] 

[D-3] 

In this step, the compound represented by the general 

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] 

0 1) HO~OH 
n 

~H 2) R9MgHal 

0 E-1 

oJoRc' 

(28) 

~~-#+ RdMgHal 

0 

E-3 0~0TMS 
R9 

(31) 

[0095] 

Q¢~'" 0 

g 
E-2 ~OH 

O R9 

(29) 

Rd 

~NH2·HCI 
g 

E-4 0~0H 
R9 

(32) 

0 
"~/ ~,Sf' 

y ~g 
O l,,OH 
~Rg 

(30) 

wherein Re' and R9 represent a linear or blanched alkyl 

group having 1 to 6 carbon atoms which may have a 

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

represents 1 or 2. 

[0096] 

[E-1] 

In this step, an easily available aldehyde compound 

represented by the general formula (28) can be acetal­

protected with, for example, diol, by a general method 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 general 

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, and the 

moiety Ra can then be introduced into the resultant 

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

compound represented by the general formula (31). 

[0099] 

[E-4] 

In this step, the compound represented by the general 

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

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

formula (32). 

[0100] 

[Step F] 

[0101] 

[Formula 7] 
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0 
/'-.. /'-.." Cl' "" 'S-CI 

" 0 

(33) 

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

F-1 

0 R~ Rh 
~11H~. AR

8 
HO S-N . ~/ o m I /'I 

~ 
R" 

(35) 

[0102] 

0 R~ Rh 
~11 H~-- ARa Cl S-N . ~/ 

o m I ''1 
~ 

R" 
(34) 

F-3 

(36) 

F-2 

wherein R", Rb, R•, A, and m are as defined above; and Rh 

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 carbon 

atoms, an aromatic hydrocarbon group which may have a 

substituent(s), or an unsaturated heterocyclic group 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 together a 

cycloalkylidene structure. 

[0103] 

[F-1] 

In this step, an easily available compound (33) can 

be reacted with any amine represented by the general 

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

available amine in the presence of a base to produce 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, diisopropyl 

ether, dioxane, dichloromethane, chloroform, carbon 

tetrachloride, DMF, DMA, and acetonitrile. Preferably, 

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 trimethylamine, 

triethylamine, tripropylamine, diisopropylethylamine, N­

methylmorpholine, pyridine, lutidine, and collidine. 

Preferably, the base is triethylamine. The equivalent 

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 o 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 the 

general formula (34) can be acetoxylated through reaction 

with an acetoxylating reagent by a general method and then 

deacetylated by a general method to produce an alcohol 

compound represented by the general formula (35). 

[0105] 

[F-3] 

In this step, the compound represented by the general 

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

general method, subsequently treated with Lewis acid, and 
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then reacted with 2,4-bis(trimethylsilyloxy)pyrimidine 

obtained according to a method described in the document 

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

presence of iodine to produce a compound represented by 

the general formula (36). 

Any solvent that does not affect the reaction can be 

used in the Lewis acid treatment without limitations. 

Examples thereof include dichloromethane, chloroform, 

carbon tetrachloride, DCE, toluene, and xylene. 

Preferably, the solvent is dichloromethane. Examples of 

the Lewis acid include boron trichloride (hereinafter, 

referred to as BC1 3 ), boron trifluoride, and boron 

tribromide. Preferably, the Lewis acid is BC1 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 o 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 limitations. 

Examples thereof include dichloromethane, chloroform, 

carbon tetrachloride, DCE, toluene, and xylene. 

Preferably, the solvent is DCE or toluene. The equivalent 

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

to 10 equivalents, preferably 0.9 to 5.0 equivalents. The 

equivalent number of the iodine is 0.001 to 1.0 

equivalents, preferably 0.05 to 0.5 equivalents. The 

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] 

0 R"- Rh 
~11H~. ARa Cl S-N . _,./ I:\ m I ,,., « 

(34) 
Rb 

0 R" Rh 
~"Pg~~- ARa 

HO S-N . o,./J 
II I /--" o m 

X:'. 
(37) Rb 

G-1 

0 
0 h 

II , 11 Pg~R\ R ARa RCO~S-N . _,./ 

I:\ ml/J 
(38) X:'.Rb G-2 

G-3 

......._ ,r..._ ......._ ~ Pg~R":._ Rh ARa 
HO" '""' .....,.. 'S-N . ~/ I:\ m I ,,_., « 

0 R" Rh 
~11 Pg~~- ARa HO S-N · o,./ 

I:\ m I /~ 
-~ 

G-4 

[0108] 

(39) 

(37), (39), or {40) 

G-5 

Rb Rb 

(40) 

G-6 
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h . abceh d ' w ere1n R / R / R, R / R, A, an m are as defined above; 

Pg represents a protecting group for the nitrogen atom on 

the sulfonamide group; E represents a bond or a vinylene 

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

CH2 -E-(CH2 )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 formula 

(34) is protected with a protecting group, for example, a 

methoxymethyl or tert-butoxycarbonyl group, by a general 

method, and the resultant compound can then be reacted in 

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

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 aldehyde 

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

reacted with a Horner-Wadsworth-Emmons reagent to produce 

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 reaction 

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 equivalent 

number of the base is 0.1 to 10 equivalents, preferably 

0.8 to 2.0 equivalents. The reaction temperature is -20 

to 100°C, preferably o 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-Emmons 

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 general 

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

preferably a DIBAL reduction method, to produce a compound 

represented by the general formula (39). 

[0112] 

[G-4] 

In this step, the compound represented by the general 

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-propanol, 

tert-butyl alcohol, dimethoxyethane, diethylene glycol 
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dimethyl ether, diisopropyl ether, diethyl ether, THF, 

dioxane, ethyl acetate, and butyl acetate. Preferably, 

the reaction solvent is methanol or ethyl acetate. 

Examples of a catalyst include 5 to 10% 

palladium/carbon, palladium hydroxide, platinum, Raney 

nickel, platinum oxide, and rhodium-aluminum oxide. 

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

The equivalent number thereof is 0.001 to 10 equivalents, 

preferably 0.01 to 5.0 equivalents. The reaction 

temperature is .o 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 the 

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

alcohol compound represented by the general formulas (37), 

(39), and (40) can be treated with Mitsunobu reaction 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 general 

formula (42) can be debenzoylated and Pg-deprotected 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] 

Hal 
\_Ar 

(44) 

(011 7] 

H-1 

(47) 

Hal ~ 
\_Ar-S-CI 

II 
0 

(45) 

H-3 

(46) 

H-2 

HNJO 
J e e' 

OAN 0 R". R · 
11~R' '-Ar-S-N '-"' 
II H I 
0 _,;;; Rb 

(48) 

wherein Hal, Rb, R0
, and R0

' are as defined above; Ri 

represents any of a hydrogen 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 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 

Ar represents an aromatic hydrocarbon group or an 

unsaturated heterocyclic group. 

(0118] 

[H-1] 

In this step, a compound represented by the general 

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 carbon 

tetrachloride. Preferably, the reaction solvent is 

dichloromethane. 

Examples of the chlorosulfonylating reagent include 

chlorosulfonic acid, sulfuryl chloride, a combination of 

chlorosulfonic acid with phosphorus pentachloride or 

phosphorus oxychloride, and a combination of sulfuryl 

chloride with DMF. Preferably, the chlorosulfonylating 

reagent is a combination of chlorosulfonic acid with 

phosphorus pentachloride. The equivalent numbers thereof 

are respectively 0.8 to 5.0 equivalents, preferably 1.0 to 

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

preferably O 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 general 

formula (45) and an amine compound represented by the 

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). 

[ 012 0 l 

[H-3] 

In this step, the compound represented by the general 

formula (47) and 2,4-bis(trimethylsilyloxy)pyrimidine 

obtained according to a method described in the document 

(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 produce 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. Preferably, the 

solvent is DCE or toluene. 

The equivalent number of the 2,4-

bis (trimethylsilyloxy)pyrimidine is 0.5 to 5.0 equivalents, 

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, preferably 

0.5 to 100 hours. 

[0121] 

[Step I] 

[ 012 2] 

[Formula 10] 
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(49) 

TBSO\ ~ 
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II H I 
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(50) (51) 

0 

HN~ . 

O'~~l_ NH OMe R!l R"' 

0 ~-- . " . RI 
N-S-N r' 

II H ·· I 
0 ::::--.. Rb 

1-4 1-5 

(52) 

[ 012 3] 

wherein Rb, R", and R"' are as defined above; Ri represents 

any of a hydrogen 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 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 general 

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

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

formula (49) . 

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

formula (49) and 4-((tert­

butyldimethylsilyloxy)methyl)piperidine obtained according 

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 compound 

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 reduced to 

produce a compound represented by the general formula (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 the 

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

propenoyl isocyanate obtained according to a method 

described in the document (J. Heterocyclic Chem., 36, 293 

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

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

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 isocyanate 

is 0.5 to 5.0 equivalents, preferably 1.0 to 2.0 

equivalents. The reaction temperature is -80 to 100°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. 

[ 012 5] 

[I-5] 

In this step, the compound represented by the general 

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-butyl 

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

Preferably, the reaction solvent is ethanol or dioxane. 

Examples of the acid include: Broensted acid such as 

inorganic acids including hydrochloric acid, hydrobromic 

acid, sulfuric acid, perchloric acid, and phosphoric acid, 

and organic acids including acetic acid, formic acid, 

oxalic acid, methanesulfonic acid, p-toluenesulfonic acid, 

trifluoroacetic acid, and trifluoromethanesulfonic acid; 

Lewis acid such as BC1 3 , boron trifluoride, and boron 

tribromide; and acidic ion-exchanged resins. Preferably, 

the acid is hydrochloric acid or sulfuric acid. The 

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 to 2.5 

hours. 

[ 012 6] 

[Step J] 

(0127] 

[Formula 11] 
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R" R0 ' 

HOOC~r' 
(54) 

HO~OH v 
(57) 

J-1 

(55) 

R•O~OH --- v 
J-3 

(58) 

J-2 

R" R0 ' 

MeHN "\)' 
~Ar' 

(56) 

MeNH2 

J-4 

(59) 

0 (56), (59), 
Ri 

O I 
~11/N'Rk 

HN~ 
J.-. J Ri o N o I 

Cl~S-Cl _a_m_in_e __ 

0 Cl S 
II 
0 

l - 11/N'- k '--./'-s R 
II 
0 

J-5 J-6 

(33) (60) (61) 

(0128] 

wherein Ra, R", and R"' are as defined above, provided that 

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

carbon atoms, the carbon atoms of these alkyl groups may 

form together a cycloalkylidene structure; Rj represents a 

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

and Rk represents a phenylethyl group which may have a 

substituent (s) (when an ethylene group of the phenylethyl 

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

substituents which are the same or different and each is 

selected from an alkyl group having 1 to 6 carbon atoms 

and a cycloalkyl group having 3 to 7 carbon atoms, 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 groups may form together a cycloalkylidene 

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

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 carbon 

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

atoms), or Rj and Rk are taken together with the adjacent 

nitrogen atom to form a pyrrolidinyl group which may have 

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

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

unsaturated heterocyclic group which may have a 

substituent(s). 

[0129] 

[J -1] 

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

amine, for example, methylamine, can be condensed to 

produce a compound represented by the general formula (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 solvent 

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 O 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 general 

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

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, toluene, and 

dichloromethane. Preferably, the reaction solvent is THF. 

The equivalent number of the LAH is 0.5 to 10 equivalents, 

preferably 1.0 to 5.0 equivalents. The reaction 

temperature is o 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 the step 

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

formula (58). 

(0131] 

[J-4] 

In this step, the compound represented by the general 

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

in the step [C-6] (b) and then reacted with methylamine 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 limitations. 

Examples thereof include THF, dioxane, dialkyl ether, 
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toluene, and dichloromethane. Preferably, the solvent is 

THF. The equivalent number of the methylamine is 0.1 to 

10000 equivalents, preferably 1.0 to 1000 equivalents. 

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

90°C. The reaction time is 0.5 to 48 hours, preferably 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 Tetrahedron 

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 the 

general formula (60) can be bromo-substituted through 

reaction with a bromide salt, preferably lithium bromide, 

by a general method and then reacted in the same way 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] 

[ 013 5] 

[Formula 12] 

RI RI' 
V' OH 

H2N""M p 

(62) 

[0136] 

K-1 

0 

H7:J (67) 

o""'-N 
(Gp .NHCbz 

R1)\Rr 

I K-6 

RI RI' 
V' OH 

CbzHN"(--rp 

(63) 

Rm RI RI' 
I ~ V' OMOM 
Ar"-S-N~ 

Rm',,. 11 H P 
0 

(65) 

K-7 

K-2 

j K-3 

K-5 

(66) 

wherein R1 and R" 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 groups of 

R1 and R" may form together a cycloalkylidene structure; 

Rm and Rm' 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 carbon 

atoms, a linear or branched alkoxy group having 1 to 6 

- 67 -



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 available 

amino alcohol compound represented by the general formula 

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

to produce a compound represented by the general formula 

(63) 

The amino alcohol compound represented by the general 

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

by reducing ethyl 3-amino-3-methylbutanoate obtained 

according to a method described in J. Med. Chem., 34, 633-

642 (1991) with LAH; the amino alcohol compound 

represented by the general formula ( 62) where in R1 and Rl' 

are both methyl groups can be produced according to a 

method described in J. Am. Chem. Soc., 77, 1079-1083 

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

general formula (62) wherein R1 and R1
' 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-induced by 

a general method, and the resultant compound can then be 

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

compound represented by the general formula (64). 

[K-3] 

In this step, the compound represented by the general 

formula (64) can be deprotected by a general Cbz 

deprotection method, for example, is deprotected with 

palladium-carbon under a hydrogen atmosphere, and then 

treated with easily available arylsulfonyl chloride which 

may have a subs ti tuent ( s) (which can be produced according 

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 formula 

( 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. Preferably, 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 O to 60°C, preferably O to 

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

1.0 to 72 hours. 

[0139] 

[K-4] 

In this step, the amino alcohol compound represented 

by the general formula (62) can be reacted with easily 

available arylsulfonyl chloride which may be substituted 

(which can be produced according to a method described in, 

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

way as in the step [F-1] and then MOM-induced to produce 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) can 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 protecting 

group. 

[K-5] 

In this step, the compound represented by the general 

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

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

formula (66). 

-m-



[K-6] 

In this step, the compound represented by the general 

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

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 general 

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

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

formula (68). 

[0140] 

[Step L] 

[ 0141] 

[Formula 13] 
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(62) 

R1./\ 
R1·ANA0H (72) 

Boe 

j L-4 

j L-5 

RI I' 

(73) 

mQ~ R'.. II ~ OH 
Ar-S-N 

Rm' 0 H 

(74) 

[0142] 

(69) 

L-6 

L-2 

j L-3 

(71) 

0 

HNJ 

oAN 0 Rm 
H II I 
N-S-Ar 

II \ m' 
RI RI' 0 R 

(75) 

h . 1 l' m m' d d ' d w ere1n Ar, R , R , R , R , an p are as ef1ne above; 

and Boe represents a tert-butoxycarbonyl group. 

[0143] 

[L-1] 

In this step, the amino group of the compound 

represented by the general formula (62) is protected with 

a protecting group, preferably a Boe group, by a general 

method, and the hydroxyl group of the resultant compound 

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 formula 

(69) 

Any reaction solvent that does not affect the 

reaction can be used in the thioacetylation without 

limitations. Examples thereof include dichloromethane, 

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 amines 

such as trimethylamine, triethylamine, tripropylamine, 

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 equivalents. 

The reaction temperature of the thioacetylation is O 

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 general 

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 Boe 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 formula (71) 

[ 014 5] 

[L-4] 

In this step, a compound represented by the general 

formula (72) (see Reference Examples 240 described 

later) obtained in the process of producing the compound 

represented by the general formula (62) can be reacted 

with easily available ethyl 

(triphenylphosphoranylidene)acetate to produce a compound 

represented by the general formula (73). 

Examples of a reaction solvent include toluene and 

xylene. Preferably, the reaction solvent is toluene. 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 the Boe 

group. Furthermore, the resultant compound can be 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 formula (74). 
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[0146] 

[L-6] 

In this step, the hydroxyl group of the compound 

represented by the general formula (74) is brominated with, 

for example, triphenylphosphine and carbon tetrabromide, 

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

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] 

q RI RI' 

BnOBOH BnO'H°O~NH 
M-1 q p 2 

(76) (77) 

0 

HN~ 
0)-_NH OMe O Rm 

M-3 ( 4-.q p H 11 Kr Qki);N-S-II 'Rm' 
RI RI' 0 

(79) 

[0149] 

RI I' 
~ O Rm 

BnO'i-70 N-hl-A( 
M-2 q P H /) 'Rm' 

(78) 

0 

HNJ 

0)-_N 0 Rm 
M-4 (4..q ~H 11 Kr N-S-

0 II 'Rm' 
RI RI' 0 

(80) 

h , 1 l' m m' d · d b w erein Ar, R, R , R, R , and p are as efine a ave; 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 general 

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 resultant 

compound can then be reacted with the easily available 

compound represented by the general formula (62) under 

basic conditions to produce a compound represented by the 

general formula (77). 

Examples of a solvent include THF and DMF. Preferably, 

the solvent is DMF. The equivalent number of the compound 

represented by the general formula (62) is 0.5 to 1.5 

equivalents, preferably 0.8 to 1.2 equivalents. Examples 

of a base include sodium hydride and n-butyllithium. 

Preferably, the base is sodium hydride. The equivalent 

number thereof is 0.5 to 1.5 equivalents, preferably 0.8 

to 1.2 equivalents. 

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

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

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 treated 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 hydroxyl 

group of the compound represented by the general formula 

(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 formula (79). 

[M-4] 

In this step, the compound represented by the general 

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

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

formula (80). 

[0152] 

[Step N] 

[0153] 

[Formula 15] 

(81) 

HOLJ~~ ---\dCN 
(84) 

[0154] 

N-1 N-2 

(82) 

N-4 

(85) 

wherein Ar, R1
, R1

', Rm, and Rm' 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 treated 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 brominated 

with a general brominating agent, for example, sodium 

bromate and sodium bisulfite or N-bromosuccinimide and 

azobisisobutyronitrile (AIBN), and the 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 

(83). 

[0156] 

[N-3] 

In this step, a protecting group, preferably a TBS 

group, is introduced by a general method into the hydroxyl 

group of 6-(hydroxymethyl)nicotinonitrile (84) obtained 

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

the obtained compound can be reacted with a methylating 

agent that can be prepared from methyllithium and cerium 

chloride, and then 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 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. The 

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 -100 

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 hydroxyl 

group of the compound represented by the general formula 

(85) is removed, and the hydroxyl group of the resultant 

compound can then be brominated and then is reacted in the 

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

represented by the general formula (86). 

[0158] 

The thus-produced compound of the present invention 

and the synthetic intermediates can usually be isolated 

and purified by the general separation/purification 

procedures, for example, recrystallization, 

crystallization, distillation, and column chromatography. 

The compound of the present invention and the synthetic 

intermediates can usually form pharmacologically 

acceptable salts thereof by a general method and can 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 thereof has 

potent dUTPase inhibitory activity and is therefore useful 

as a medicament such as antitumor drugs. 

The uracil compound of the present invention or the 

salt thereof, when contained in a pharmaceutical 

composition, is formulated, if necessary, with a 

pharmaceutical carrier and can be prepared into various 

administration forms adopted according to a preventive or 

therapeutic purpose. Examples of the form include oral 

agents, injections, suppositories, ointments, and patches. 

The oral agents are preferable. These administration 

forms can respectively be produced by a general formation 

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 pharmaceutical 

carrier formulated include: excipients, binders, 

disintegrants, lubricants, and coloring agents for solid 

preparations; and solvents, solubilizing agents, 

suspending agents, tonicity agents, buffers, and soothing 

agents for liquid preparations. Pharmaceutical additives 

such as preservatives, antioxidants, coloring agents, 

sweetening agents, and stabilizers can also be used, if 

necessary. 

[0161] 

To prepare the oral solid preparations, an excipient 

and, if necessary, a binder, a disintegrant, a lubricant, 
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a coloring agent, a flavoring/deodorizing agent, and the 

like can be added to the compound of the present invention 

and then prepared into tablets, coated tablets, granules, 

powders, capsules, and the like by a standard method. 

[0162] 

Examples of the excipient include lactose, sucrose, 

D-mannitol, glucose, starch, calcium carbonate, kaolin, 

microcrystalline cellulose, and silicic anhydride. 

[0163] 

Examples of the binder include water, ethanol, 1-

propanol, 2-propanol, simple syrup, glucose solutions, a­

starch solutions, gelatin solutions, D-mannitol, 

carboxymethylcellulose, hydroxypropylcellulose, 

hydroxypropyl starch, methylcellulose, ethylcellulose, 

shellac, calcium phosphate, and polyvinylpyrrolidone. 

[0164] 

Examples of the disintegrant include dry starch, 

sodium alginate, powdered agar, sodium bicarbonate, 

calcium carbonate, sodium lauryl sulfate, monoglyceride 

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 oxide 

and iron oxide. 

Examples of the flavoring/deodorizing agent include 

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

[0165] 
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To prepare the oral liquid preparations, a flavoring 

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

the like can be added to the compound of the present 

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. Examples 

of the stabilizer include tragacanth, arabic gum, and 

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 hydroxypropylmethylcellulose, 

ethylcellulose, hydroxyrnethylcellulose, 

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, and the 

like can be added to the compound of the present invention 

and prepared into subcutaneous, intramuscular, and 

intravenous injections by a standard method. In this case, 

examples of the pH adjuster and the buffer include sodium 

citrate, sodium acetate, and sodium phosphate. Examples 

of the stabilizer include sodium pyrosulfite, EDTA, 

thioglycolic acid, and thiolactic acid. Examples of the 

local anesthetic include procaine hydrochloride and 

lidocaine hydrochloride. Examples of the tonicity agent 

include sodium chloride, glucose, D-mannitol, and glycerin. 
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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 (registered 

trademark) can be added to the compound of the present 

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 base 

include liquid paraffin, white petrolatum, white beeswax, 

octyl dodecyl alcohol, and paraffin. Examples of the 

preservative include methyl p-hydroxybenzoate, ethyl 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 support by a 

standard method. Examples of an appropriate support 

include woven or nonwoven fabric made of cotton, staple 

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 invention 

to be formulated in any of the aforementioned dosage unit 

forms differs depending on, for example, the condition of 
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a patient to which it is to be applied or the dosage form. 

In general, the amount is approximately 0.05 to 1000 mg 

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

example, the condition, body weight, age, and sex of the 

patient and can be selected appropriately. The daily dose 

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

approximately 0.05 to 5000 mg, preferably 0.1 to 1000 mg. 

Preferably, the drug is administered at a single daily 

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 include 

head and neck cancer, esophageal cancer, gastric cancer, 

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 myeloma, 

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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[01 71] 

Hereinafter, the present invention will be described 

more specifically with reference to Reference Examples, 

Examples, and Test Example. However, the present 

invention is not intended to be limited to these Examples. 

[0172] 

Reference Example 1 

Synthesis of (3-(cyclopropylmethoxy)phenyl)methanamine 

[0173] 

[Formula 16] 

[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)cyclopropane 

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

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

added, and the resultant mixture was then extracted with 

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

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

concentrated under reduced pressure. The residue was 

dissolved in tetrahydrofuran (hereinafter, referred to as 

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

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 (S.O mL) 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 concentrated 

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

added, and the resultant mixture was then extracted with 

ethyl acetate (SO mL x 3) . The organic layer was washed 

with brine (SO mL), dried over anhydrous sodium sulfate, 

and then concentrated under reduced pressure to obtain the 

title compound (18.1 g) as a crude product. 

[017S] 

Reference Example 2 

Synthesis of (3-cyclobutoxyphenyl)methanamine 

[0176] 

[Formula 1 7] 

JJ 
H2N~O v 
[0177] 

3-Cyanophenol (l.2S g), triphenylphosphine (2.9 g), 

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

To the solution, a toluene solution of diethyl 

azodicarboxylate (hereinafter, referred to as DEAD) ( 2. 2 M, 

s.o 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) was then 

added, and the organic layer was washed with an aqueous 

sodium hydroxide solution (1.0 M, S.O mL), dried over 
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anhydrous sodium sulfate, and then concentrated under 

reduced pressure. The residue was purified by silica gel 

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

obtained compound was dissolved in THF (5.0 mL). To 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 solution (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 combined 

filtrate was concentrated under reduced pressure. To the 

residue, water (5.0 mL) was added, and the resultant 

mixture was then extracted with ethyl acetate (20 mL x 3). 

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

dried over anhydrous sodium sulfate, and concentrated 

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)ethanamine 

hydrochloride 

[0179] 

[Formula 18] 

- 0 CIH·H2NVD 
[0180] 
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3-Hydroxybenzaldehyde (12.2 g) was dissolved in DMF 

(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 toluene (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 residue 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 mixture 

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

cooled to room temperature, and an aqueous saturated 

sodium bicarbonate solution (130 mL) was then added 

thereto. The resultant precipitate was removed by 

filtration and washed with ethyl acetate (200 mL x 4) 

The combined filtrate was concentrated under reduced 

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 under 

reduced pressure. An aliquot (1.47 g) of the residue 

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

a solution of methylmagnesium bromide in diethyl ether 

(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 solution 

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

resultant mixture was then extracted with ethyl acetate 

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

dried over anhydrous sodium sulfate, and then concentrated 

under reduced pressure. The residue was purified by 

silica gel column chromatography (40% ethyl 

acetate/hexane). The obtained compound (1.09 g) was 

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 temperature for 

30 minutes. The reaction mixture was concentrated under 

reduced pressure and then the residue was co-evaporated 

with toluene (5.0 mL x 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] 

[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 toluene 

solution of DEAD (2.2 M, 6.2 mL) was gradually added 
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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 acetate (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 concentrated 

under reduced pressure. The residue was purified by 

silica gel column chromatography (50% ethyl 

acetate/hexane). The obtained compound was dissolved in 

toluene (6 .5 mL). To the solution, (S)- (-) -2-methyl-2-

propanesulfinamide (330 mg) and titanium tetraisopropoxide 

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

for 6 hours. The reaction mixture was cooled to room 

temperature, and an aqueous saturated sodium bicarbonate 

solution (10 mL) was then added thereto. The resultant 

precipitate was removed by filtration and washed with 

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

concentrated under reduced pressure. To the residue, 

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

then extracted with ethyl acetate. The organic layer was 

dried over anhydrous magnesium sulfate and then 

concentrated under reduced pressure. The residue was 

dissolved in THF (7.5 mL). To the solution, a solution 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 mixture, 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 under 

reduced pressure. The residue was purified by silica gel 

column chromatography (100% ethyl acetate). The obtained 

compound was dissolved in methanol (5.0 mL). To the 

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 was 

concentrated under reduced pressure and then the residue 

was co-evaporat.ed with toluene (4. 0 mL x 3) to obtain the 

title compound (244 mg). 

[0184] 

Reference Example 5 

Synthesis of (3-(cyclopropylmethoxy)-4-

fluorophenyl)methanamine 

[0185] 

[Formula 20] 

H2Nl):OV 
I~ 

F 

[0186] 

4-Fluoro-3-hydroxybenzoic acid (15.0 g) was dissolved 

in DMF (200 mL) . To the solution, 

(chloromethyl)cyclopropane (18.0 mL), potassium carbonate 

(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 then 

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

washed with brine (100 mL), dried over anhydrous sodium 
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sulfate, and then concentrated under reduced pressure. 

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

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 precipitate 

was removed by filtration and washed with ethyl acetate 

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

concentrated under reduced pressure. To the residue, 

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

then extracted with ethyl acetate (150 mL). The organic 

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

sodium sulfate, and then concentrated under reduced 

pressure. The residue was purified by silica gel column 

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

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

diphenylphosphoryl azide (12.9 mL) and l,8-

diazabicyclo[5.4.0]-7-undecene (hereinafter, referred to 

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

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 x 

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

then dried over anhydrous sodium sulfate, and concentrated 

under reduced pressure. The residue was purified by 

silica gel column chromatography (20% ethyl 

acetate/hexane). The obtained compound was dissolved 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 hydroxide 

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

0°C. The resultant precipitate was removed by filtration 

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

combined filtrate was concentrated under reduced pressure. 

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

resultant mixture was then extracted with ethyl acetate 

(150 mL). The organic layer was dried over anhydrous 

sodium sulfate and concentrated under reduced pressure to 

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

[0187] 

Reference Example 6 

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

fluorophenyl)ethanamine hydrochloride 

[0188] 

[Formula 21] 

CIH·H2N~0v 
~F 

[0189] 

4-Fluoro-3-hydroxybenzoic acid (12.0 g) was dissolved 

in ethanol (200 mL). To the solution, sulfuric acid (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 pressure. 

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 X 2). The combined organic layer 

was washed with brine (100 mL), dried over anhydrous 

sodium sulfate, and then concentrated under reduced 

pressure. The residue was co-evaporated with toluene (15 

mL X 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 toluene (100 

mL x 2). The organic layer was washed with brine (100 mL), 

dried over anhydrous sodium sulfate, and then concentrated 

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 dropwise at 

room temperature, and the mixture was heated to reflux at 

80°C for 3.5 hours. The reaction mixture was cooled to 

room temperature, water (200 mL) was then added dropwise 

thereto at 0°C, and the resultant mixture was then 

extracted with ethyl acetate (100 mL X 2). The organic 

layer was washed with brine (100 mL), dried over anhydrous 

sodium sulfate, and then concentrated under reduced 

pressure. The residue was dissolved in dichloromethane 

(250 mL) . To the mixture, manganese dioxide (86 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, and the precipitate was 
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removed by filtration and washed with chloroform (100 mL X 

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 aqueous 

saturated sodium bicarbonate solution (150 mL) was then 

added thereto. The resultant precipitate was removed by 

filtration and washed with .ethyl acetate (200 mL X 6) 

The combined filtrate was concentrated under reduced 

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 under 

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 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 (100 mL) was added at 

0°C over 10 minutes, and the resultant mixture was then 

extracted with ethyl acetate (100 mL X 2). The organic 

layer was washed with brine (100 mL), dried over anhydrous 

sodium sulfate, and then concentrated under reduced 

pressure. The residue was purified by silica gel column 

chromatography (50% ethyl acetate/hexane). The obtained 

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 was 

concentrated under reduced pressure, and the residue was 

then co-evaporated with toluene (40 mL x 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] 

'-..../ 

CIH·H2N~0v 
~F 

[0192] 

4-Fluoro-3-hydroxybenzoic acid (1.2 g) was dissolved 

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 pressure. 

To the residue, water (10 mL) and sodium carbonate (1.8 g) 

were added, and the aqueous layer was extracted with ethyl 

acetate (20 mL x 2). The organic layer was washed with 

brine (20 mL), dried over anhydrous sodium sulfate, and 

then concentrated under reduced pressure. The residue was 

co-evaporated with toluene (4.0 mL X 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 mL) was 

then added thereto, and the resultant mixture was then 

extracted with toluene (20 mL x 2). The organic layer was 

washed with brine (20 mL), dried over anhydrous sodium 

sulfate, and then concentrated under reduced pressure. 

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 mixture 

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. The 

aqueous layer was extracted with ethyl acetate (20 mL x 2). 

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

over anhydrous sodium sulfate, and then concentrated 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, and the 

precipitate was then removed by filtration and washed with 

chloroform (20 mL x 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 tetraisopropoxide 

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

for 6 hours. The reaction mixture was cooled to room 

temperature, and an aqueous saturated sodium bicarbonate 

solution (15 mL) was then added thereto. The resultant 
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precipitate was removed by filtration and washed with 

ethyl acetate (20 mL x 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 (85 mL). To the mixture, 

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 aqueous 

saturated ammonium chloride solution (10 mL) was added at 

-78°C, and the aqueous layer was extracted with ethyl 

acetate (20 mL X 2). The combined organic layer was 

washed with brine (20 mL), dried over anhydrous sodium 

sulfate, and then concentrated under reduced pressure. 

The residue was purified by silica gel column 

chromatography (50% ethyl acetate/hexane) . The obtained 

compound was dissolved in methanol (7.0 mL) To the 

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 was 

concentrated under reduced pressure, and the residue was 

then co-evaporated with toluene (10 mL x 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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[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)cyclopropane 

(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 then 

concentrated under reduced pressure. The residue was 

dissolved in THF (3.0 mL). To the mixture, a solution 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 sulfate, 

and then concentrated under reduced pressure. The residue 

was purified by silica gel column chromatography (40% 

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 temperature for 1 
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hour. To the reaction mixture, water (20 mL) was added, 

and the resultant mixture was then extracted with 

chloroform (20 mL). The organic layer was washed with an 

aqueous saturated sodium bicarbonate solution (20 mL), 

dried over anhydrous sodium sulfate, and then concentrated 

under reduced pressure. The residue was purified by 

silica gel column chromatography (20% ethyl 

acetate/hexane) . The obtained compound was dissolved in 

methanol (30 mL). To the solution, 10% palladium-carbon 

(600 mg) was added, and the reaction 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 methanol (100 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)ethanamine 

[0197] 

[Formula 24] 

[0198] 

3-Hydroxybenzaldehyde (692 mg) was dissolved in DMF 

(25 mL). To the solution, potassium carbonate (1.56 g), 

potassium iodide (95 mg), and (chloromethyl)cyclopropane 

(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 then 

concentrated under reduced pressure. The residue was 

dissolved in THF (2.5 mL). To the mixture, a solution 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 x 2). The organic l.ayer was 

washed with brine (20 mL), dried over anhydrous sodium 

sulfate, and then concentrated under reduced pressure. 

The residue was purified by silica gel column 

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

compound was dissolved in THF (5.0 mL). To the solution, 

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 x 2) . The organic 

layer was washed with brine (10 mL), dried over anhydrous 

sodium sulfate, and then concentrated under reduced 

pressure. The residue was purified by silica gel column 

chromatography (20% ethyl acetate/hexane). The obtained 

compound was dissolved in methanol (7.5 mL) To the 

solution, 10% palladium-carbon (180 mg) was added, and the 

reaction mixture was stirred at room temperature for 2 
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hours under a hydrogen atmosphere. The precipitate was 

removed by filtration through a pad of Celite and washed 

with methanol (100 mL). Then, the combined filtrate was 

concentrated under reduced pressure to obtain the title 

compound (740 mg) as a crude product. 

[0199] 

Reference Example 10 

Synthesis of (3-(cyclopropylmethylthio))phenylmethanamine 

[0200] 

[Formula 25] 

H2Nu8v 
[0201] 

3-(Mercaptophenyl)methanol (1.77 g) obtained 

according to a method described in the document (Chemistry 

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). The 

organic layer was washed with brine (20 mL), dried over 

anhydrous sodium sulfate, and then concentrated under 

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 temperature, 

and the mixture was stirred for 1 hour. To the reaction 

mixture, brine (20 mL) was added, and the resultant 

mixture was then extracted with ethyl acetate (20 mL x 2). 
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The organic layer was washed with brine (20 mL), dried 

over anhydrous sodium sulfate, and then concentrated under 

reduced pressure. The residue was purified by silica 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 the 

mixture was stirred for 1 hour. To the reaction mixture, 

water (1.0 mL) and an aqueous sodium hydroxide solution 

( 1. 0 M, 5 0 0 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 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 mL x 2) . The 

organic layer was washed with brine (20 mL), dried over 

anhydrous sodium sulfate, and then concentrated under 

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] 

[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 dissolved 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, dilute 

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 extracted with 

ethyl acetate (20 mL X 3) . The organic layer was washed 

with brine (30 mL), dried over anhydrous sodium sulfate, 

and then concentrated under reduced pressure. The residue 

was purified by silica gel column chromatography (20% 

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 saturated 

sodium bicarbonate solution (15 mL) was then added thereto. 

The resultant precipitate was removed by filtration and 

washed with ethyl acetate (20 mL x 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 x 2). The organic layer was washed 

with brine (20 mL), dried over anhydrous sodium sulfate, 

and then concentrated under reduced pressure. The residue 

was purified by silica gel column chromatography (50% 

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 temperature for 

30 minutes. The reaction mixture was concentrated under 

reduced pressure, and the residue was then co-evaporated 

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

(374 mg). 

[0205] 

Reference Example 12 

Synthesis of 3-(3-(cyclopropylmethoxy)phenyl)pentan-3-

amine 

[ 02 0 6] 

[Formula 27] 

[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 l-bromo-3-

(cyclopropylmethoxy) benzene (2.27 g) obtained according to 

a method described in the document (Izvestiya akademi Nauk 

SSSR, Seriya Khimicheskaya, 12, 2752-2755 (1989)) in THF 

(3.5 mL) was added thereto, and the mixture was stirred at 

room temperature for la minutes until the iodine color 

disappeared. The remaining amount of the solution of l­

bromo-3- (cyclopropylmethoxy)benzene in THF was added 

thereto, and the mixture was stirred at room temperature 

for 1 hour until the magnesium disappeared. To the 

reaction mixture, a solution of 3-pentanone (1.a2 g) in 

THF (3.a mL) was added, and the mixture was stirred at 

room temperature for 2 hours. To the reaction mixture, an 

aqueous saturated ammonium chloride solution (la ml) was 

added at ace, and the aqueous layer was extracted with 

ethyl acetate (2a mL X 2) . The organic layer was washed 

with brine (2a mL), dried over anhydrous sodium sulfate, 

and then concentrated under reduced pressure. The residue 

was purified by silica gel column chromatography (3a% 

ethyl acetate/hexane). The obtained compound was 

dissolved in chloroform (2a mL). To the solution, sodium 

azide (1.7 g) was added. To the reaction mixture, 

trifluoroacetic acid (3.2 mL) was added dropwise at ace, 

and the mixture was then stirred at room temperature for 1 

hour. To the reaction mixture, water (2a mL) was added, 

and the resultant mixture was then extracted with 

chloroform (2a mL). The organic layer was washed with an 

aqueous saturated sodium bicarbonate solution (2a mL), 

dried over anhydrous sodium sulfate, and then concentrated 
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under reduced pressure. The residue was purified by 

silica gel column chromatography (10% ethyl 

acetate/hexane). The obtained compound was dissolved in 

methanol (10 mL). To the solution, 10% palladium-carbon 

(260 mg) was added, and the reaction 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 methanol (100 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 2 8] 

c'". "'"V~o" 
[ 0210 l 

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 carbonate, 
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and then concentrated under reduced pressure. The residue 

was dissolved in THF (4.0 mL). To the mixture, a solution 

of methylmagnesium bromide in diethyl ether (3.0 M, 4.2 

mL) was added dropwise at ace, 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 ace, and the aqueous layer was extracted with 

ethyl acetate (20 mL x 2) . The organic layer was washed 

with brine (20 mL), dried over anhydrous sodium sulfate, 

and then concentrated under reduced pressure. The residue 

was purified by silica gel column chromatography (33% 

ethyl acetate/hexane) . The obtained compound was 

dissolved in THF (lS mL) . To the solution, concentrated 

hydrochloric acid (lS mL) was added, and the mixture was 

stirred at room temperature for lS minutes. After 

extracted with ethyl acetate (SO mL x 3), the combined 

organic layer was washed with an aqueous saturated sodium 

bicarbonate solution (SO mL) and brine (SO mL), dried over 

anhydrous sodium sulfate, and then concentrated under 

reduced pressure. The residue was dissolved in toluene 

(7. 0 mL). To the mixture, (S) - (-)-2-methyl-2-

propanesulfinamide (412 mg) and titanium tetraisopropoxide 

(1.3 mL) were added, and the mixture was stirred at 7Sce 

for 6 hours. The reaction mixture was cooled to room 

temperature, and an aqueous saturated sodium bicarbonate 

solution (lS mL) was then added thereto. The resultant 

precipitate was removed by filtration and washed with 

ethyl acetate (20 mL x 6) . The combined filtrate was 

washed with brine (SO mL), dried over anhydrous magnesium 
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sulfate, and then concentrated under reduced pressure. 

The residue was dissolved in dichloromethane (6.0 mL). 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 residue 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 solution 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 added at 

0°C, and the aqueous layer was extracted with ethyl 

acetate (20 mL x 2). The organic layer was washed with 

brine (20 mL), dried over anhydrous sodium sulfate, and 

then concentrated under reduced pressure. The residue was 

purified by silica gel column chromatography (50% ethyl 

acetate/hexane). The obtained compound was dissolved 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 minutes. 

The reaction mixture was concentrated under reduced 

pressure, and the residue was then co-evaporated with 

toluene (5.0 mL x 3) to obtain the title compound (348 mg). 

[0211] 

Reference Example 14 
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Synthesis of (S)-2-(3-(cyclopentyloxy)-4-fluorophenyl)-2-

(trimethylsilyloxy)butan-1-amine 

[0212] 

[Formula 29] 

[0213] 

4-Fluoro-3-hydroxybenzoic acid (9.88 g) was dissolved 

in ethanol (165 mL). To the solution, sulfuric acid (2.10 

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

90°C for 2 hours. The reaction mixture was concentrated 

under reduced pressure. The residue was neutralized by 

the addition of water (100 mL) and sodium bicarbonate (7.0 

g), and was then extracted with ethyl acetate (100 mL). 

The organic layer was washed with brine (100 mL), dried 

over anhydrous magnesium sulfate, and then concentrated 

under reduced pressure. The obtained ethyl ester compound 

(11.2 g) was dissolved in DMF (73 mL). To the solution, 

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 toluene (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 obtained 

ethyl 3-cyclopentyloxy-4-fluorobenzoate (16.0 g) was 

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 by the 

addition of hydrochloric acid (6.0 M, 41 mL), and was 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 dissolved 

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 HOBt; 

9.79 g) were added, and the mixture was stirred at room 

temperature for 5 minutes. To the reaction mixture, N,0-

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 reaction 

mixture, water (200 mL) was added, and the resultant 

mixture was then extracted with toluene (200 mL). The 

organic layer was washed with water (200 mL) and brine 

(200 mL), dried over anhydrous magnesium sulfate, and then 

concentrated under reduced pressure. The residue was 

purified by silica gel column chromatography (33% ethyl 

acetate/hexane). The obtained compound (16.1 g) was 

dissolved in THF (150 mL) . To the solution, a solution of 

ethylmagnesium bromide in THF (1.0 M, 150 mL) was added 

dropwise at 0°C, and the mixture was stirred at 0°C for 2.5 

hours. An aqueous saturated ammonium chloride solution 
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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), dried 

over anhydrous sodium sulfate, and then concentrated under 

reduced pressure. The residue was purified by silica gel 

column chromatography (5% ethyl acetate/hexane). The 

obtained compound (12.9 g) was co-evaporated with toluene 

(30mLX2). 

(Methyl)triphenylphosphonium bromide (25.4 g) was 

suspended in THF (200 mL) . To the suspension, a solution 

of bis(trimethylsilyl)amide sodium salt (hereinafter, 

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-evaporated 

with toluene was added thereto, and the mixture was 

stirred at room temperature for 3 hours. To the reaction 

mixture, acetic acid (3.0 mL) was added, and the mixture 

was concentrated under reduced pressure. The residue was 

suspended in 10% ethyl acetate/hexane (50 mL) The 

precipitate was removed by filtration and then washed with 

10% ethyl acetate/hexane (50 mL X 3) . The combined 

filtrate was concentrated under reduced pressure. The 

residue was purified by silica gel column chromatography 

(5% ethyl acetate/hexane). The obtained compound (12.8 g) 

was dissolved in tert-butanol (230 mL) and water (230 mL) 

To the solution, AD-mix a (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 anhydrous 

sodium sulfate, and then concentrated under reduced 

pressure. The residue was purified by silica gel column 

chromatography (40% ethyl acetate/hexane) . An aliquot 

(1.25 g) of the obtained compound (14.7 g) was dissolved 

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 mixture, an 

aqueous saturated sodium bicarbonate solution (10 mL) was 

added, and the aqueous layer was extracted with chloroform 

(20 mL X 2) . The organic layer was washed with brine (10 

mL), dried over anhydrous sodium sulfate, and then 

concentrated under reduced pressure. The residue was 

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 room 

temperature, water (10 mL) was then added thereto, and the 

resultant mixture was then extracted with ethyl acetate 

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

dried over anhydrous sodium sulfate, and then concentrated 

under reduced pressure. The residue was purified by 

silica gel column chromatography (20% ethyl 

acetate/hexane). The obtained compound was dissolved in a 

dichloromethane (8.0 mL). To the solution, 2,6-lutidine 

(700 µL) and TMSOTf (740 µL) were added, and the mixture 
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was stirred at room temperature for 1 hour. The reaction 

mixture was concentrated under reduced pressure, and the 

residue was then purified by silica gel column 

chromatography (15% ethyl acetate/hexane). The obtained 

compound was dissolved in methanol (8.0 mL). To the 

solution, 10% palladium-carbon (180 mg) was further added, 

and the reaction mixture was stirred at room temperature 

for 1 hour under a hydrogen atmosphere. The precipitate 

was removed by filtration through a pad of Celite and 

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] 

F 

[ 0216] 

4-Fluoro-3-hydroxybenzoic acid (2.0 g) was dissolved 

in DMF (15 mL). To the solution, 

(chloromethyl)cyclopropane (2.4 mL), potassium carbonate 

(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 mL) was 

then added thereto, and the resultant mixture was then 

extracted with toluene (30 mL). The organic layer was 

washed with brine (30 mL), dried over anhydrous sodium 

sulfate, and then concentrated under reduced pressure. 

The residue was dissolved in toluene (10 mL) . To the 

mixture, a solution of DIBAL in hexane (1.0 M, 20 mL) 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 precipitate 

was removed by filtration and washed with ethyl acetate 

(10 mL x 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 washed with 

brine (15 mL), dried over anhydrous sodium sulfate, and 

then concentrated under reduced pressure. The residue was 

purified by silica gel column chromatography (40% ethyl 

acetate/hexane). The obtained compound was dissolved in 

dichloromethane (20 mL) . To the solution, 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, and the 

precipitate was removed by filtraion and washed with 

chloroform (20 mL x 4). Then, the combined filtrate was 

concentrated under reduced pressure. The residue was 

dissolved in THF (2.0 mL). To the mixture, a solution of 

4-fluorophenylmagnesium bromide in THF (1.0 M, 12 mL) was 

- 115 -



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 x 2). The organic layer was 

washed with brine (20 mL), dried over anhydrous sodium 

sulfate, and then concentrated under reduced pressure. 

The residue was purified by silica gel column 

chromatography (30% ethyl acetate/hexane). The obtained 

compound was dissolved in chloroform (10 mL). To the 

solution, sodium azide (1.9 g) was added. To the reaction 

mixture, trifluoroacetic acid (3.6 mL) was added dropwise 

at 0°C, and the mixture was then stirred at room 

temperature for 1 hour. To the reaction mixture, water 

(10 mL) was added, and the resultant mixture was then 

extracted with chloroform (10 mL). The organic layer was 

washed with an aqueous saturated sodium bicarbonate 

solution (10 mL), dried over anhydrous sodium sulfate, and 

then concentrated under reduced pressure. The residue was 

purified by silica gel column chromatography (20% ethyl 

acetate/hexane) . The obtained compound was dissolved in 

methanol (30 mL). To the solution, 10% palladium-carbon 

(420 mg) was added, and the reaction 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 methanol (80 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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[021 7] 

Reference Example 16 

2-(3-(cyclopropylmethoxy)-4-fluorophenyl)propan-2-amine 

[ 0218] 

[Formula 31] 

[0219] 

4-Fluoro-3-hydroxybenzoic acid (660 mg) was dissolved 

in DMF (5.0 mL). To the solution, 

(chloromethyl)cyclopropane (800 µL), potassium carbonate 

(1.3 g), and potassium iodide (71 mg) were added, and the 

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

mixture was cooled to room temperature, water (10 mL) was 

then added thereto, and the resultant mixture was then 

extracted with toluene (10 mL) . The organic layer was 

washed with brine (10 mL), dried over anhydrous sodium 

sulfate, and then concentrated under reduced pressure. 

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 X 2). The organic layer was 

washed with brine (10 mL), dried over anhydrous sodium 

sulfate, and then concentrated under reduced pressure. 

The residue was purified by silica gel column 
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chromatography (20% ethyl acetate/hexane) . The obtained 

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 temperature 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 with an 

aqueous saturated sodium bicarbonate solution (10 mL), 

dried over anhydrous sodium sulfate, and then concentrated 

under reduced pressure. The residue was purified by 

silica gel column chromatography (20% ethyl 

acetate/hexane) . The obtained compound was dissolved in 

methanol (10 mL). To the solution, 10% palladium-carbon 

(250 mg) was added, and the reaction 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 methanol (80 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] 
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[0222] 

4-Fluoro-3-hydroxybenzoic acid (558 mg) was dissolved 

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 mL) was 

then added thereto, and the resultant mixture was then 

extracted with toluene (10 mL). The organic layer was 

washed with brine (10 mL), dried over anhydrous sodium 

sulfate, and then concentrated under reduced pressure. 

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 x 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 then 

concentrated under reduced pressure. The residue was 

purified by silica gel column chromatography (40% ethyl 

acetate/hexane) . The residue was dissolved in 

dichloromethane (10 mL). To the solution, manganese 

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, and the 

precipitate was removed by filtration and washed with 

chloroform (15 mL x 4) . Then, the combined filtrate was 

concentrated under reduced pressure. The residue was 

dissolved in THF (3.0 mL). To the mixture, a solution 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 mL) was 

added at 0°C, and the resultant mixture was then extracted 

with ethyl acetate (10 mL x 2). The organic layer was 

washed with brine (10 mL), dried over anhydrous sodium 

sulfate, and then concentrated under reduced pressure. 

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 mixture, 

brine (10 mL) was added, and the resultant mixture was 

then extracted with ethyl acetate (15 mL x 2). The 

organic layer was washed with brine (10 mL), dried over 

anhydrous sodium sulfate, and then concentrated under 

reduced pressure. The residue was purified by silica 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 added, and 

the reaction 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 methanol (50 mL). Then, the combined filtrate was 
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concentrated under reduced pressure to obtain the title 

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 l] 

Reference 
Example 

18 

19 

20 

21 

22 

23 

24 

[ 02 2 5] 

Starting 
material 

0 

H~OCF2CHF2 
lo 

0 

H~OH 
lo 

sr'Oov 
lo 

0 

H~OH 
lo 

0 

HO~OH 
lo 

F 

NCVOH 
lo 

0 

HO~OH 
o F 

Amine 
Production 
method 

I 
":::: 
0 

OCF2CHF2 
8 

H2N "" I 
0 

I ."""' 
0 

"" 01 

8 
H2N 

lo 
-~ 

I "" ov 
0 

ov 12 

H2N "" I 
.~ 

I """' 
0 

~ 8 
H2N I "" 0 ' 

~ 

"''fo:0

v 16 
lo 

F 

H2NVOD 1 

.......__ 

CIH·H2Nu
0v 6 

o F 
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[Table 2] 

Reference Starting 
Amine 

Production 
Example material method 

0 

CIH·H2N~0v 25 H~OH 3 
lo 

0 

26 HO~OH CIH · H2N~O--o 6 
lo 

F o F 

0 

27 HO~OH ,,,'Xa0v 15 
lo 

F o F 

0 

H,N+u
0v 28 -O~OH 8 

lo 

0 ./ 

29 H~OH 
lo CIH·H2N~0v 3 

I 
."::::: 

0 
0 

30 H~OH 
'-"' Ou 

8 
lo H2N 

lo 
0 ,,,1v0v 31 H~OH 8 

lo 

0 ,,Xv0v 32 H~OH 8 
lo 
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[0226] 

[Table 3] 

Reference 
Example 

33 

34 

35 

36 

37 

38 

39 

Starting 
material 

0 
H~OH lh 

NCU0\7 

0 
HOU OH 

lh 
F 

0 
HOU OH 

lh 
F 

0 
HOUOH 

lh 
F 

0 
HOUOH 

lh 
F 

srvov 
lh 

Amine 
Production 
method 

H2N\JoU 9 

H2NV0\7 
lh 1 

,,,1{x0v 17 

h F 

c'". ,,Xo:0v 7 

,-::; F 

F 

6 6 

CIH·H2N~0v 
,-::; F 

Cs 
CIH·H2N~0v 6 

h F 

>;,%0v 12 
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40 

[0227] 

[Table 4] 

Reference 
Example 

41 

42 

43 

44 

45 

46 

47 

0 

HOUOH 
lh 

F 

Starting 
material 

0 

H~OH 
lh 

0 

H~OH 
lh 

NCVOv 
lh 

0 

HOUOH 
lh 

F 

NCVOH 
lh 

NCVOH 
lh 

0 

H~OH 
lh 

v 
CIH·H2N~0v 6 

h F 

Amine 
Production 
method 

./ 

. 0 CIH·H2NVD 3 

v 
. 0 CIH·H2Nv D 3 

./ 

. 0 CIH·H2Nv v 11 

H2N'l):0D 5 
h F 

H2NVOD 2 

H2NVOD 2 

-. 0 H2NVD 4 
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[0228] 

[Table 5] 

Reference 
Example 

49 

50 

51 

52 

53 

54 

55 

56 

Starting 
material 

0 

H~OH 
I ..? 

0 

H~OH 
I ..? 

NCVOH 
I ..? 

0 

H~OCF2CHF2 
I ..? 

0 

H~OH 
I ..? 

0 

H~OH 
I ..? 

0 

HO~OH 
I ..? 

F 

0 

H~OH 
I ..? 

Amine 
Production 
method 

F 

6 3 

CIH·H2N~0v 

-. 0 
CIH·H,Nv D 4 

..? 0 

H,NVO\'F 2 

CIH . H2NVOCF2CHF2 3 

CIH·H2N~O~ 4 

-
CIH . H,NVO'--"CF3 3 

-
CIH · H2N~O'--"CF3 

6 

..? F 

-
CIH . H,NVOCF2CF3 3 

- 127 -



[0229) 

[Table 6) 

Reference 
Example 

57 

58 

59 

60 

61 

62 

63 

64 

Starting 
material 

0 

H~OH 
I o 

0 

H~OH 
I o 

0 

H~OH 
I ,,? 

0 

H~OH 
I o 

0 

H~OH 
I o 

0 

H~OH 
I o 

0 

H~OH 
lo 

0 

H~OH 
lo 

Amine 
Production 
method 

-- 0 
CIH · H2Nv l,F 3 

CIH·H2N~O~ 3 

CIH·H2N~OI 3 

' o~ 
CIH·H2Nv ~ 3 

CIH·H2N~06 4 

CIH . H2NVOCH2CHF2 3 

"". "•"'\)o~ 4 

CIH·H2N~O~ 4 
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[0230] 

[Table 7] 

Reference 
Example 

66 

67 

68 

69 

70 

71 

72 

0 

H~OH u 

Starting 
material 

0 

H~OH 
lo 

0 

H~OH 
lo 

0 

H~OH 
lo 

0 

HO~OH 
lo 

F 

0 

H~OH 
lo 

0 

H~OH 
lo 

0 

H~OH 
lo 

Amine 
Production 
method 

CIH·H2N~0u 4 

' o~ 
CIH·H2Nv " 

4 

~ o~ 
CIH·H2Nv 

4 

CIH . H2N~OCH2CHF2 6 

o F 

: o~ 
CIH·H2Nv 3 

~ o~ 
CIH·H2Nv 

4 

: o~ 
CIH·H2Nv 

4 
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0 : ............... 

73 H~OH CIH . H Nvo CF2CF3 3 
lh 2 I 

h 
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[0231) 

[Table 8) 

Reference 
Example 

74 

75 

76 

77 

78 

79 

80 

81 

Starting 
material 

0 

H~OH 
lo 

0 

H~ 
0 F 

H~ 
0 0/ 

H~ 
0 Cl 

H~ 
0 

H~F lo 

0 

H~CI 
lo 

0 

~Br H 

0 

Amine 
Production 
method 

W o~ 
CIH·H2Nu 4 

./ 

CIH·H2Nu 3 

F 

CIH·H2N~ 3 

0/ 

CIH·H2N~ 3 

Cl 

CIH·H2N~ 3 

. 
- F 

CIH·H2Nu 3 

- Cl 
CIH·H2Nu 3 

- B 
CIH·H2Nu r 3 
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82 

[0232] 

[Table 9] 

Reference 
Example 

83 

84 

85 

86 

87 

[0233] 

~ H 
,,,; 

Starting 
material 

0 Br 

H~ 

H\) 

0 CF3 

H~ 
0 

H~F 
I "" 

0 

H~ 
,,,; Cl 

Reference Example 88 

C'"·"'"~ 

Amine 

Br 

CIH·H2N~ 

CIH·H2N~ 
" CF3 

CIH·H2N~ 

I 
":::: 
,,,; 

"" 
F 

H2N I ,,,; 

H2Nu 
,,,; Cl 

Synthesis of N-(3-(cyclopropylmethoxy)benzyl)-3-

(methoxymethoxy)propane-1-sulfonamide 

[0234] 

[Formula 3 3] 

- 132 -

3 

Production 
method 

3 

3 

3 

8 

8 



[0235] 

The (3-(cyclopropylmethoxy)phenyl)methanamine (10.0 

g) obtained in Reference Example 1 was dissolved in 

dichloromethane (50 mL) . To the solution, triethylamine 

(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 then 

extracted with chloroform (50 mL). The organic layer 

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 residue 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 then 

extracted with ethyl acetate (80 mL x 2). The organic 

layer was washed with brine (100 mL), dried over anhydrous 

sodium sulfate, and then concentrated under reduced 

pressure. The residue was purified by silica gel column 

chromatography (50% ethyl acetate/hexane) . The obtained 

compound was dissolved in a 5 to 10% hydrochloric 

acid/methanol solution (100 mL), and the solution was 

heated to reflux at 80°C for 1 hour. The reaction mixture 

was cooled to room temperature and then concentrated under 
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reduced pressure. The residue was purified by silica gel 

column chromatography (66% ethyl acetate/hexane). The 

obtained compound was dissolved in dichloromethane (80 mL) 

To the solution, N,N-diisopropylethylamine (14.l 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 resultant 

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 under 

reduced pressure. The residue was purified by silica 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-fluorophenyl)-

2-(trimethylsilyloxy)butyl)-3-(methoxymethoxy)propane-l-

sulfonamide 

[0237] 

[Formula 34] 

0 "- I\ 
""- ""- 11 H~'o OTMS /.-..J MOMO' "-' 'S-N . "": 0 

o I 
o F 

[0238] 

The (S)-2-(3-(cyclopentyloxy)-4-fluorophenyl)-2-

(trimethylsilyloxy)butan-l-amine (983 mg) obtained in 

Reference Example 14 was dissolved in dichloromethane (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 with 

dilute hydrochloric acid (1.0 M, 10 mL) and brine (10 mL), 

dried over anhydrous sodium sulfate, and then concentrated 

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 x 2). The 

organic layer was washed with brine (100 mL), dried over 

anhydrous sodium sulfate, and then concentrated under 

reduced pressure. The residue was purified by silica 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 solution 

was stirred at room temperature for 1 hour. The reaction 

mixture was concentrated under reduced pressure and then 

purified by silica gel column chromatography (40% ethyl 

acetate/hexane). The obtained compound was dissolved 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 mixture, 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 with 

brine (10 mL), dried over anhydrous sodium sulfate, and 

then concentrated under reduced pressure. The residue was 

purified by silica gel column chromatography (20% ethyl 

acetate/hexane) to obtain the title compound (238 mg). 

[0239] 

Reference Example 90 

Synthesis of (R)-3-(methoxymethoxy)-N-(1-(3-(2-methyl-2-

(trimethylsilyloxy)propoxy)phenyl)ethyl)propane-l-

sulfonamide 

[0240] 

[Formula 35] 

[ 02 41] 

The (R)-1-(3-(1-aminoethoxy)phenoxy)-2-methylpropan-

2-ol (348 mg) obtained in Reference Example 13 was 

dissolved in dichloromethane (5.0 mL). To the solution, 

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 reaction 

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 acid 

(1.0 M, 10 mL) and brine (10 mL), dried over anhydrous 

sodium sulfate, and then concentrated under reduced 

pressure. The residue was dissolved in a dichloromethane 
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solution (3.0 mL). To the mixture, 2,6-lutidine (280 µL) 

and TMSOTf (275 µL) were added, and the mixture was 

stirred at room temperature for 1 hour. The reaction 

mixture was concentrated under reduced pressure, and the 

residue was then purified by silica gel column 

chromatography (20% ethyl acetate/hexane) . The obtained 

compound was dissolved in DMF (5.0 mL). To the solution, 

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 mixture 

was then extracted with ethyl acetate (20 mL x 2). The 

organic layer was washed with brine (10 mL), dried over 

anhydrous sodium sulfate, and then concentrated under 

reduced pressure. The residue was purified by silica gel 

column chromatography (25% ethyl acetate/hexane) . The 

obtained compound was dissolved in a solution of 

methylamine in methanol (40%, 10 mL), and the solution was 

stirred at room temperature for 1 hour. The reaction 

mixture was concentrated under reduced pressure and then 

purified by silica gel column chromatography (40% ethyl 

acetate/hexane). The obtained compound was dissolved 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 mixture, 

an aqueous saturated ammonium chloride solution (5.0 mL) 

was added, and the resultant mixture was then extracted 

with chloroform (10 mL). The organic layer was washed 
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with brine (5.0 mL), dried over anhydrous sodium sulfate, 

and then concentrated under reduced pressure. The residue 

was purified by silica gel column chromatography (20% 

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 using 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 

91 

92 

93 

94 

95 

96 

Reference 
Example No. 
of amine (or 
structural 
formula of 
known amine) 

2 

3 

4 

5 

6 

7 

Product 

o~ MOMo~#-~ "" I 0,D 
0 

MOM0~~-~p0D 
MOMO~~-~p0 ... Co 

0 ~F 
MOMO~~-~ "" I ov 

0 PF MOMO~~-~ "" I ov 

oX°' MOMO~~-~ "" I ov 
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(0244] 

[Table 11] 

Reference 
Example 

97 

98 

99 

100 

101 

102 

103 

Reference 
Example No. 
of amine (or 
structural 
formula of 
known amine) 

8 

9 

10 

11 

12 

18 

19 

Product 

0 ,;:; 
I ~11H 

MOMO S-N ::,... 
oy II 

0 
r-

I 
""'-op MOMO~S-~ ::,... I v 

II 0 
0 

o~ MOMO~~-~ ::,... I Sy 

op MOMO~~-~ ""'" I 0~ 

ov 

o~~ MOMO~~-N ~ ~ 

0 ,;:; 
I ~11H 

MOMO S-N ::,... 
II OCF2CHF2 
0 

r-
I 

""'-
0 ,;:; 

I ~11H 
MOMO S-N ::,... 

01 
II 
0 

r-
I ::,... 

- 140-



[0245] 

[Table 12] 

Reference 
Example 

104 

105 

106 

107 

108 

109 

110 

Reference 
Example No. 
of amine (or 
structural 
formula of 
known amine) 

20 

21 

15 

22 

23 

24 

25 

Product 

0 ,:::-
I ~11H 

MOMO S-N ""' ov II 
0 

,,,-

""' 
I ov 

0 ,:::-
I ~11H 

MOMO S-N ""' o~ II 
0 

,,,-
I 

""-
,,,- F 

0 I ~11H 
MOMO S-N ""' ov II 

0 
,,,-

""' 
I 

F 

ov 
0~*6 MOMO~~-N ~ j F 

o~D II H I 
MOMO~~-N ""-- 0 

0 

P' \1 H 

MOMO~~-N O~ 

II H I op MOMO~~-N ""-- O~ 
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[0246] 

[Table 13] 

Reference 
Example 

111 

112 

113 

114 

115 

116 

117 

118 

Reference 
Example No. 
of amine (or 
structural 
formula of 
known amine) 

26 

27 

28 

29 

16 

30 

31 

32 

Product 

PFD ~ H 
MOM0~8-N O 

~ H :P' MOM0~8-N O~ 

ov 
0 Ht-0 MOMO~#-N ~ j 
0 

" H I op MOM0~8-N ""-- O~ 

ov 
OH-t-0-MOMO~#-N ~ j F 
0 
0 7-

I ~11H MOMO S-N """ Ou II 
0 
~ 

I 
~ 

" H I MOM0~8-N ""-- O~ 0 r° 
" H I OX°' MOM0~8-N ""-- O~ 
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[0247] 

[Table 14] 

Reference 
Example 

119 

120 

121 

122 

123 

124 

125 

126 

Reference 
Example No. 
of amine (or 
structural 
formula of 
known amine) 

33 

34 

35 

36 

17 

37 

38 

39 

Product 

MOM0~1-~p0D 
o~ MOMo~s-~ "" I 0~ II 
0 

0 P' MOMO~~-~ "" I oy 

0 ~F 
MOMO~~-~ ~ "" 

1 
oy 

/'---.. 

0 PF MOMO~~-~ "" I oy 

,,,,. F 
0 I ~11H 

MOMO S-N "" ov II 
0 ,,,,. 

"" 
I F 

,,,,. F 
0 I ~11H 

MOMO S-N "" ov II 
0 

(S _/ 

MOMO~~-~ "" I oy o~ 
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[0248] 

[Table 15] 

Reference 
Example 

127 

128 

129 

130 

131 

132 

133 

134 

135 

Reference 
Example No. 
of amine (or 
structural 
formula of 
known amine) 

40 

41 

42 

43 

44 

45 

46 

47 

48 

Product 

MOMO~S-~ :::,__ I ~ 
0 fX' II Q 
0 

MoMo~t~pD 
II Q 
0 

MO_,,~t~p D 
II Q 
0 

op MOMO~S-~ :::,__ I p 
II Q 
0 

o~FD MOMO~S-~ :::,__ I 
II Q 
0 

MOMO~g-~~D 
II Q 
0 

o~D MOMO~S-~ :::,__ I 
II Q 
0 

opD MOMO~S-~ :::,__ I 
II Q 
0 

0 PFD MOMO~S-~ :::,__ I 
II Q 
0 
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[0249] 

[Table 16] 

Reference 
Example No. 

Reference of amine (or 
Product 

Example structural 
formula of 
known amine) 

136 50 MOMO~g-~p )20 
II 0 
0 

0~£ 137 51 MOMo~#-~ "" I 
0 

F 
0 op 138 52 ~llH I 

MOMO S-N ::,__ OCF C 
II 2 HF2 
0 

139 53 op MOMO~~-~ "" I o"[< 

op 140 54 MOMo~s-~ "" I 
0

./'--. 
II CF3 
0 

141 55 0 PF MOMO~~-~ "" I O./'--.CF3 

142 56 ~llH I op 
MOMO 8-N "'-- OCF2CF3 

143 57 op£ MOMO~~-~ "" I 0 F 

op 144 58 MOMo~s-~ "" I 0~ 0 ~ 
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[0250] 

[Table 1 7] 

Reference 
Example 

145 

146 

147 

148 

149 

150 

151 

152 

153 

Reference 
Example No. 
of amine (or 
structural 
formula of 
known amine) 

59 

60 

61 

62 

63 

64 

65 

66 

67 

Product 

II H I op MOM0~8-N ::,... O~ 

op II H I 
MOMO~~-N ::,... O~ 

0 = . 

II H I op MOM0~8-N ::,... O~ 

~11H I op 
MOMO 8-N ::,... O/"-..CHF

2 

II H I op~ MOM0~8-N ::,... O ~ 

II H I ' 0 p-MOM0~8-N ::,... O~ 

II H I op MOM0~8-N ::,... 0~F 

II H I op MOM0~8-N ::,... O~ 

II H ' 0 p-MOM0~8-N ::,... O~ 
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[0251] 

[Table 18] 

Reference 
Example 

154 

155 

156 

157 

158 

159 

160 

161 

162 

Reference 
Example No. 
of amine (or 
structural 
formula of 
known amine) 

68 

69 

70 

71 

72 

73 

74 

H2N~ 

H2Nt° 

Product 

op MOMO~~-~ "" 
1 0~ 

0 PF MOMO~S-~ "" I /'.. 
11 0 CHF2 
0 op MOMO~~-~ "" 

1 0~ 

op MOMO~~-~ "" 
1 0~ 

II H = 0 p-MOM0~8-N "" 
1 0~ 

op MOMO~~-~ "" I O/'..CF,CF3 

op MOMO~~-~ "" I 0~ 

o~ MOMO~S-~ "" I 
II 
0 

~H+o MOMO~~-N ~ J 
0 
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[0252] 

[Table 19] 

Reference 
Example 

163 

164 

165 

166 

167 

168 

Reference 
Example No. 
of amine (or 
structural 
formula of 
known amine) 

F 

F 

HN8 

ov ,,:; 

>--~ 
H,N 

"~cs° 

Product 

0 
,,..._ ,,..._ II H 

MOMO' "' 'S-N 
II 
0 

0 
,,..._ ,,..._ II H 

MOMO' "' 'S-N 
II 
0 

0 
/'-. /'-. II H 

MOMO' "' 'S-N 
II 
0 

0 
~11H 

MOMO S-N 
II 
0 

F 

-

o~ MOMO~~-~ ""' I 
II 
0 
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[0253] 

[Table 20] 

Reference 
Example 

169 

170 

171 

172 

173 

174 

175 

176 

177 

Reference 
Example No. 
of amine (or 
structural 
formula of 
known amine) 

H2Ny0 
75 

76 

77 

78 

79 

80 

81 

83 

Product 

0 yO MOMO~S-~ """ I 
II 
0 

0 t? MOMO~S-~ ~ I 

II 
0 

0 ti MOMO~S-~ ~ I 

II 

0 F 

0 ti MOMO~S-~ """ I 
II 
0 o, 

0 ti MOMO~S-~ """ I 
II 

O Cl op MOMO~S-~ """ I 

II F 
0 op MOMO~S-~ """ I 

II Cl 
0 op MOMO~S-~ ~ I 

11 Br 
0 

0 ti MOMO~S-~ """ I 

II 
0 

Br 
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[0254] 

[Table 21] 

Reference 
Example 

178 

179 

180 

181 

[0255] 

Reference 
Example No. 
of amine (or 
structural 
formula of 
known amine) 

82 

9 
HN'--0 

86 

87 

Product 

0 '1 MOMO~g-~ ::,... I 
II 
0 

11 

09 
~,, 

MOMO S-N'--0 
II 

0 \\ ;/ 

0 ~ 
I ~11H 

MOMO S-N ::,... 
II F 
0 

?' 
I ::::::, 

0 PCI MOMO~g-~ ::,... I 
II 
0 

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 Reference 

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-(l,2-

diphenylethyl)thiophene-2-sulfonamide 

[0257] 

[Formula 36] 

[0258] 

A chloroform solution (30 mL) of 2-

(chloromethyl)thiophene (724 mg) was added to a mixture 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 mixture, ice 

(20.0 g) was added, and the resultant mixture was then 

extracted with chloroform (20 mL X 3). The organic layer 

was washed with brine (30 mL), dried over anhydrous sodium 

sulfate, and then concentrated under reduced pressure. 

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 chloroform (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 concentrated under 

reduced pressure. The residue was purified by silica 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 3 7) 

Br~~-~ 
~II 

0 

[0261) 

Benzhydrylamine (640 µL) was dissolved in 

dichloromethane (5.0 mL). To the solution, triethylamine 

(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 then 

extracted with chloroform (30 mL) . The organic layer was 

washed with brine (15 mL), dried over anhydrous sodium 

sulfate, and then concentrated under reduced pressure. 

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-(l-(3-

(cyclopropylmethoxy)-4-

fluorophenyl)propyl)benzenesulfonamide 

[0263] 

[Formula 38] 

/ 
0 : 

Br~S-N - "": OV 
~-''H~ 

0 ~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-l-amine 

hydrochloride (171 mg) obtained in Reference Example 24 

and 4-(bromomethyl)benzenesulfonyl chloride (204 mg). 

[ 02 6 5] 

Reference Example 185 

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

fluorophenyl)ethyl)-3-hydroxy-N-(methoxymethyl)propane-l-

sulfonamide 

[0266] 

[Formula 39] 

0 yo:F ~11MOM I ~ HO S-N ::;,__ O 
II 
0 

[0267] 

The (R)-1-(3-(cyclopropylmethoxy)-4-

fluorophenyl)ethanamine hydrochloride (1.20 g) obtained in 

Reference Example 6 was dissolved in dichloromethane (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 with 

brine (15 mL), dried over anhydrous sodium sulfate, and 

then concentrated under reduced pressure. The residue was 

purified by silica gel column chromatography (40% ethyl 

acetate/hexane) . The obtained compound was dissolved in 

dichloromethane (7.0 mL). To the solution, N,N­

diisopropylethylamine (5.0 mL) and chloromethyl methyl 

ether (1.5 mL) were added, and the mixture was stirred at 

40°C for 6 hours. To the reaction mixture, an aqueous 

saturated ammonium chloride solution (10 mL) was added, 

and the resultant mixture was then extracted with 

chloroform (20 mL). The organic layer was washed with 

brine (10 mL), dried over anhydrous sodium sulfate, and 

then concentrated under reduced pressure. The residue was 

purified by silica gel column chromatography (20% ethyl 

acetate/hexane). The obtained compound was dissolved in 

DMF (8.0 mL). To the solution, sodium acetate (887 mg) 

and sodium iodide (1.62 g) were added, and the mixture 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 extracted with 

ethyl acetate (20 mL x 2). The organic layer was washed 

with brine (20 mL), dried over anhydrous sodium sulfate, 

and then concentrated under reduced pressure. The residue 

was purified by silica gel column chromatography (50% 
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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 temperature 

for 1 hour. The reaction mixture was concentrated under 

reduced pressure and then purified by silica gel column 

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 

[ 02 6 9] 

[Formula 40] 

0 yo:F ~11MOM I 
HO S-N ::,__ v 

II Q 
0 

[0270] 

The (R)-N-(1-(3-(cyclopropylmethoxy)-4-

fluorophenyl)ethyl)-3-hydroxy-N-(methoxymethyl)propane-l­

sulfonamide (844 mg) obtained in Reference Example 185 was 

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

Dess-Martin reagent (1.4 g) was added, and the mixture was 

stirred at room temperature for 1.5 hours. To the 

reaction mixture, an aqueous saturated sodium bicarbonate 

solution (20 mL) and an aqueous saturated sodium 

thiosulfate solution (20 mL) were added, and the aqueous 

layer was extracted with ethyl acetate (30 mL x 2). The 

organic layer was washed with brine (15 mL), dried over 
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anhydrous sodium sulfate, and then concentrated under 

reduced pressure. The residue was co-evaporated with 

toluene (15 mL x 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 solution 

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 the 

resultant mixture was then extracted with ethyl acetate 

(20 mL x 2). The organic layer was washed with brine (10 

mL), dried over anhydrous sodium sulfate, and then 

concentrated under reduced pressure. The residue was 

purified by silica gel column chromatography (33% ethyl 

acetate/hexane) . The obtained compound was dissolved 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 x 3). The 

organic layer was washed with brine (10 mL), dried over 

anhydrous sodium sulfate, and then concentrated under 

reduced pressure. The residue was purified by silica 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-(l-{3-(cyclopropylmethoxy)-4-

fluorophenyl)ethyl)-5-hydroxy-N-(methoxymethyl)pentane-l-

sulfonamide 

[0272] 

[Formula 41] 

0 yOCF " MOM I HO~S-N ""-- v 
II Q 
0 

[0273] 

The (R,E)-N-(l-{3-(cyclopropylmethoxy)-4-

fluorophenyl)ethyl)-5-hydroxy-N-(methoxymethyl)pent-3-ene-

1-sulfonamide (296 mg) obtained in Reference Example 186 

was dissolved in ethyl acetate (5.0 mL). To the solution, 

10% palladium-carbon (170 mg) was added, and the reaction 

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 title 

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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\? B~. OTMS 
HO~S-N~O-../") o I "" U 

..-? F 

[0276] 

The (S)-2-(3-(cyclopentyloxy)-4-fluorophenyl)-2-

(trimethylsilyloxy)butan-1-amine (983 mg) obtained in 

Reference Example 14 was dissolved in dichloromethane (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 with 

dilute hydrochloric acid (1.0 M, 10 mL) and brine (10 mL), 

dried over anhydrous sodium sulfate, and then concentrated 

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 extracted with 

ethyl acetate (20 mL X 2). The organic layer was washed 

with brine (15 mL), dried over anhydrous sodium sulfate, 

and then concentrated under reduced pressure. The residue 

was purified by silica gel column chromatography (50% 

ethyl acetate/hexane) . The obtained compound was 

dissolved in dichloromethane (5.0 mL). To the solution, 

N,N-dimethylamino-4-pyridine (hereinafter, referred to as 

DMAP; 21 mg) and di-tert-butyl dicarbonate (hereinafter, 
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referred to as Boc 20; 367 mg) were added at room 

temperature, and the mixture was stirred for 3 hours. The 

reaction mixture was concentrated under reduced pressure, 

and the residue was purified by silica gel column 

chromatography (25% ethyl acetate/hexane) . The obtained 

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 residue 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 to 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 commercially 

available amine. 
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[ 02 7 8] 

[Table 22] 

Reference 
Example 

189 

190 

191 

192 

193 

194 

195 

196 

197 

Reference 
Example No. 
of amine (or 
structural 
formula of 
commercially 
available 
amine) 

29 

1 

3 

3 

3 

62 

25 

25 

25 

Product 
Production 
method 

o~ ~II MOM I _p 
HO S-N ""-- O 185 II 

0 

. o~ " MOM I HO~S-N ""-- v 187 
II 0 
0 

~l?MyQD 185 HO S-N ""-- O 
II 
0 

~l?MyQD 186 HO S-N ""-- O 
II 
0 

~l?MyQD 187 HO S-N ""-- O 
II 
0 

0 yQ 11 MOM HO~S-N """ I \F 185 
II 0 
0 F 

0 yQ ~II MOM I _p 185 HO S-N ""-- O 
" 0 

0 yQ " MOM I HO~S-N ""-- v 187 
II 0 
0 

~11MOM I 0 yQ 
HO 8-N ""-- ov 186 
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[0279] 

[Table 23] 

Reference 
Example 

198 

199 

Reference 
Example No. 
of amine (or 
structural 
formula of 
commercially 
available 
amine) 

8 

Product 

0 
,,..._ ,,..._ II MOM 

HO' ...__,- 'S-N 
II 
0 
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Production 
method 

185 

185 



[0280] 

[Table 24] 

Reference 
Example 

200 

201 

202 

203 

204 

205 

206 

Reference 
Example No. 
of amine (or 
structural 
formula of 
commercially 
available 
amine) 

1 

49 

24 

37 

H2Ny0 

75 

76 

Product 
Production 
method 

o~ ~11MOM I 
HO 8-N "'-- ov 186 

0 c:/" 
I ~11MOM 

"" o~ HO S-N 
II 
0 

?" 185 

"" 
I 

F 

0 ~fJc' ~11MOM I~ 
HO S-N "'-- O 185 

II 
0 

0 ?" 
F 

~11MOM 

"" 
I 
o~ HO S-N 

II 
0 

?" 
185 

I 
"" 

F 

0 yO ~11 Boe J 

188 HO S-N "'--
II 
0 

01? ~11 Boe J 

HO S-N "'-- 188 II 

0 

0 Y9 ~''Boe J 

HO S-N "'-- 188 
II 

0 F 
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I ~~~w"" I HO S-N "'--
" O Cl 
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[0281] 

[Table 25] 

Reference 
Example 

208 

209 

210 

211 

212 

213 

214 

[0282] 

Reference 
Example No. 
of amine (or 
structural 
formula of 
commercially 
available 
amine) 

79 

82 

83 

84 

85 

H2N~ 

H2N -9 
Reference Example 215 

Product 
Production 
method 

0 yQ ~''Boe I 188 HO S-N ::;,... F 
II 
0 

0 Y9 ~11 Boe I· 
HO S-N ::;,... 

188 II 

0 

11 

0 Y9. ~11 Boe I 
HO S-N ::;,... 188 

II 

O Br 

0 Y9 ~"Boe I 188 HO S-N ::;,... 
II 
0 

0 Y9 ~"Boe I 
HO S-N ::;,... 188 

" O CF3 

o~ ~"Boe I 188 HO S-N ::;,... 
" . 0 -

0 ;9 ~"Boe I 188 HO S-N ::;,... 
II . 
0 ·., 
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Synthesis of 4-(aminomethyl)-N-(3-

(cyclopropylmethoxy)benzyl)piperidine-1-sulfonamide 

[0283] 

[Formula 43] 

H2NLQ 0 O~ 
N-g-Nv V 

II H I 
0 "" 

[0284] 

The (3-(cyclopropylmethoxy)phenyl)methanamine (817 

mg) obtained in Reference Example 1 was dissolved in 

dichloromethane (4.0 mL). To the solution, chlorosulfonic 

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-evaporated 

with toluene (5.0 mL x 3). The residue was dissolved in 

toluene (4.0 mL). To the mixture, phosphorus 

pentachloride (312 mg) was added, and the mixture was 

stirred at 70°C for 1.5 hours. The precipitate was removed 

by filtration and washed with toluene (5.0 mL x 3). Then, 

the combined filtrate was concentrated under reduced 

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) obtained 

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 ethyl 

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 was 

purified by silica gel column chromatography (10% ethyl 

acetate/hexane) . The obtained yellow solid (212 mg) was 

dissolved in THF (2.0 mL). To the solution, a solution 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 reaction 

mixture, water (5.0 mL) was added, and the resultant 

mixture was then extracted with ethyl acetate (5.0 mL) 

The organic layer was washed with brine (3.0 mL), dried 

over anhydrous sodium sulfate, and then concentrated under 

reduced pressure. The residue was dissolved in DMF (2.0 

mL) . To the solution, sodium azide (67 mg) was added, 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 acetate 

(10 mL). The organic layer was washed with water (5.0 mL) 

and brine (3.0 mL), dried over anhydrous sodium sulfate, 

and then concentrated under reduced pressure. The residue 

was purified by silica gel column chromatography (20% 
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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 stirred 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 X 4). Then, the combined filtrate was 

concentrated. The residue was co-evaporated with ethanol 

(3.0 mL x 3) and toluene (3.0 mL x 3) to obtain the title 

compound (101 mg) as a crude product. 

[0285] 

Reference Example 216 

Synthesis of 4-(aminomethyl)-N-benzylpiperidine-1-

sulfonamide 

[ 02 8 6] 

[Formula 44] 

[ 02 8 7] 

The title compound was obtained according to the 

method of Reference Example 215 from commercially 

available benzylamine. 

[ 02 8 8] 

Reference Example 217 

Synthesis of (R)-1-(3-bromopropylsulfonyl)-2-((tert­

butyldimethylsilyloxy)diphenylmethyl)pyrrolidine 

[ 02 8 9] 

[Formula 45] 
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Br 0 0 
~~_...N .,'l. 

" 0TBSO 

[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 chloride 

(454 µL) was added at 0°C, and the mixture was stirred at 

room temperature for 3 hours. To the reaction mixture, 

water (20 mL) was added, and the resultant mixture was 

then extracted with ethyl acetate (30 mL). The organic 

layer was washed with brine (20 mL), dried over anhydrous 

magnesium sulfate, and then concentrated under reduced 

pressure. The residue was dissolved in dichloromethane 

(30 mL). To the mixture, 2,6-lutidine (1.05 mL) and 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 room 

temperature, an aqueous saturated ammonium chloride 

solution (20 mL) was then added thereto, and the resultant 

mixture was then partitioned. The organic layer was 

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 silica 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, water (20 

mL) was then added thereto, and the resultant mixture was 

then extracted with ethyl acetate (20 mL) . The organic 

layer was dried over anhydrous magnesium sulfate and then 

concentrated under 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 toluene (5.0 mL x 3) to obtain the title 

compound (1.2 g) as a pale yellow oil. 

[0291] 

Reference Example 218 

Synthesis of (R)-l-(3-bromopropylsulfonyl)-2-((tert­

butyldimethylsilyloxy)bis(4-

fluorophenyl)methyl)pyrrolidine 

[0292] 

[Formula 46] 

Br 0 0 
~811,..N ,, 

'l'. 

F 

" 0TBSO 

F 

[02 93] 

The title compound (930 mg) was obtained as a pale 

yellow oil according to the method of Reference Example 

217 from (R) -bis (4-fluorophenyl) (pyrrolidin-2-yl)methanol 

(1.0 g) obtained according to a method described in the 

document (Tetrahedron Asymmetry, 14 (1), 95-100 (2003)). 

[0294] 

Reference Example 219 
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Synthesis of (R)-l-(3-bromopropylsulfonyl)-2-((tert­

butyldimethylsilyloxy)bis(3-

fluorophenyl)methyl)pyrrolidine 

[0295] 

[Formula 47] 

F 

Br 0 0 
~811,..N ., 

'l. 
" 0TBSO F 

[0296] 

The title compound (910 mg) was obtained as a pale 

yellow oil according to the method of Reference Example 

217 from (R)-bis(3-fluorophenyl) (pyrrolidin-2-yl)methanol 

(1.0 g) obtained according to a method described in the 

document (Tetrahedron Asymmetry, 14 (1), 95-100 (2003)). 

[0297] 

Reference Example 220 

Synthesis of N-methyl-1-(l-phenylcyclopropyl)methanamine 

[0298] 

[Formula 48] 

[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 reaction 
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mixture was concentrated under reduced pressure, and the 

residue was purified by silica gel column chromatography 

(50% ethyl acetate/hexane). An aliquot (1.1 g) of the 

obtained amide compound (2.9 g) was dissolved in THF (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 dropwise at 

0°C. The precipitate was removed by filtration and washed 

with THF (60 mL). Then, the combined filtrate was 

concentrated under reduced pressure to obtain the title 

compound (1.0 g) as a colorless oil. 

[0300] 

Reference Example 221 

Synthesis of 3-bromo-N-methyl-N-((l­

phenylcyclopropyl)methyl)propane-1-sulfonamide 

[0301] 

[Formula 4 9] 

[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, triethylamine 

(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 then 
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partitioned. The organic layer was dried over anhydrous 

magnesium sulfate and then concentrated under reduced 

pressure. The residue was purified by silica gel column 

chromatography (33% ethyl acetate/hexane) . The obtained 

compound was dissolved in 3-pentanone (100 mL). To the 

solution, lithium bromide (4.27 g) was added, and the 

mixture was heated to reflux at 120°C for 3 hours. The 

reaction mixture was cooled to room temperature, water (SO 

mL) was then added thereto, and the resultant mixture was 

then extracted with ethyl acetate (SO mL) . The organic 

layer was dried over anhydrous magnesium sulfate and then 

concentrated under 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 toluene (20 mL x 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 SO] 

[030S] 

3-(2-Hydroxyethyl)phenol (2.S g) was dissolved in DMF 

(18 mL). To the solution, potassium carbonate (S.O g), 

sodium iodide (271 mg), and (chloromethyl)cyclopropane 
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(1.75 mL) were added, and the mixture was stirred at 80°C 

for 5 hours. The reaction mixture was cooled to room 

temperature, water (40 mL) was then added thereto, and the 

resultant mixture was then extracted with ethyl acetate 

(40 mL) . The organic layer was dried over anhydrous 

magnesium sulfate and then concentrated under reduced 

pressure. The residue was purified by silica gel column 

chromatography (17% ethyl acetate/hexane). An aliquot 

(500 mg) of the obtained monoalcohol compound (2.6 g) was 

dissolved in dichloromethane (10 mL) . To the solution, 

triethylamine (540 µL) and methanesulfonyl chloride (242 

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

temperature for 30 minutes. To the reaction mixture, an 

aqueous saturated sodium bicarbonate solution (10 mL) was 

added, and the resultant mixture was partitioned. The 

organic layer was washed with water (10 mL) and brine (10 

mL), dried over anhydrous magnesium sulfate, and then 

concentrated under reduced pressure. The residue was 

dissolved in THF (6.0 mL). To the solution, an aqueous 

methylamine solution (40%, 6.0 mL) was added, and the 

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 residue, 

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 extracted 

with dilute hydrochloric acid (1.0 M, 20 mL), and the 

aqueous layer was turned into basic by the addition of an 

aqueous sodium hydroxide solution (4.0 M, 20 mL), and was 

- 173 -



then extracted with diethyl ether (20 mL) . The organic 

layer was dried over potassium carbonate and concentrated 

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)phenethyl)­

N-methylpropane-l-sulfonamide 

[0307] 

[Formula 51] 

[0308] 

The 2-(3-(cyclopropylmethoxy)phenyl)-N-

methylethanamine (140 mg) obtained in Reference Example 

222 was dissolved in diethyl ether (3.0 mL). To the 

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 organic 

layer was dried over anhydrous magnesium sulfate and 

concentrated under reduced pressure. The residue was 

purified by silica gel column chromatography (33% ethyl 

acetate/hexane) . The obtained compound was dissolved in 

3-pentanone (13 mL). To the solution, lithium bromide 

(560 mg) was added, and the mixture was heated to reflux 

at 120°C for 3 hours. The reaction mixture was cooled to 
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room temperature, water (10 mL) was then added thereto, 

and the resultant mixture was then extracted with ethyl 

acetate (10 mL). The organic layer was dried over 

anhydrous magnesium sulfate and then concentrated under 

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 toluene 

(10 mL x 3) to obtain the title compound (249 mg) as a 

colorless oil. 

[0309] 

Reference Example 224 

Synthesis of benzyl 4-(methoxymethoxy)-2-methylbutan-2-

ylcarbamate 

[0310] 

[Formula 52] 

CbzH~ 
OMOM 

[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 mixture 

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 pressure, 

and the residue was then purified by silica gel column 

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

colorless oil (486 mg) was dissolved in dichloromethane 

(4.0 mL). To the solution, N,N-diisopropylethylamine (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 ammonium 

chloride solution (10 mL) was added, and the resultant 

mixture was then extracted with ethyl acetate (15 mL). 

The organic layer was washed with an aqueous saturated 

ammonium chloride solution (10 mL x 3) and brine (10 mL), 

dried over anhydrous sodium sulfate, and then concentrated 

under reduced pressure. The residue was purified by 

silica gel column chromatography (20% ethyl 

acetate/hexane) to obtain the title compound (529 mg) as a 

colorless oil. In this context, the benzyloxycarbonyl 

group is indicated as Cbz. 

[0312] 

Reference Example 225 

Synthesis of benzyl 5-(methoxymethoxy)-2-methylpentan-2-

ylcarbamate 

[0313] 

[Formula 53] 

CbzH~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 Example 

224 from 4-hydroxy-1,1-dimethylbutylamine (527 mg) 

obtained according to a method described in the document 

(J. Am. Chem. Soc., 77, 1079-1083 (1955)). 

[0315] 

Reference Example 226 

Synthesis of benzyl 5-((2,4-dioxo-3,4-dihydropyrimidin-

1(2H)-yl)methoxy)-2-methylpentan-2-ylcarbamate 

[0316] 

[Formula 54] 

0 

HNJ 
oAN 

l_o~NHCbz 

[031 7] 

The benzyl 5-(methoxymethoxy)-2-methylpentan-2-

ylcarbamate (369 mg) obtained in Reference Example 225 was 

dissolved in dichloromethane (1.0 mL). To the solution, a 

solution of boron trichloride (hereinafter, referred to as 

BC1 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 residue 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 reflux 

at 93°C for 1.5 hours. The reaction mixture was cooled to 

room temperature, an aqueous saturated sodium bisulfite 

solution (10 mL) was then added thereto, and the resultant 

mixture was then extracted with ethyl acetate (30 mL). 

The organic layer was washed with brine, dried over 

anhydrous sodium sulfate, and then concentrated under 

reduced pressure. The residue was purified by silica gel 

column chromatography (5% methanol/chloroform) and C18 

reverse-phase column chromatography (50% methanol/water) 

to obtain the title compound (206 mg) as a colorless gum. 

[0318] 

Reference Example 227 

Synthesis of N-(4-(methoxymethoxy)-2-methylbutan-2-

yl)benzenesulfonamide 

[0319] 

[Formula 55] 

0-~ g-N~OMOM - /:) H 

[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 reaction 

mixture was stirred at room temperature for 1 hour under a 

hydrogen atmosphere. The precipitate was removed by 

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 was 

dissolved in dichloromethane (5.0 mL) To the mixture, 

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 then 

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 pressure. 

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] 

0-~ ~-N~OMOM - !JH 
[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-methylpentan-2-

ylcarbamate (369 mg) obtained in Reference Example 225. 

[0324] 

Reference Example 229 

Synthesis of 3-(cyclopropylmethoxy)-N-(5-(methoxymethoxy)-

2-methylpentan-2-yl)benzenesulfonamide 
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[0325] 

[Formula 57] 

[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, 10% 

palladium-carbon (250 mg) was added, and the reaction 

mixture was stirred at room temperature for 1 hour under a 

hydrogen atmosphere. The precipitate was removed by 

filtration through a pad of Celite and washed with 

methanol (20 mL) . Then, the combined filtrate was 

concentrated under reduced pressure. The residue was 

dissolved in dichloromethane (3.0 mL). To the solution, 

triethylamine (170 µL) and 3-benzoyloxybenzenesulfonyl 

chloride (297 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 

temperature for 2 hours. To the reaction mixture, water 

(7.0 mL) was added, and the resultant mixture was then 

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 pressure. 

The residue was purified by silica gel column 

chromatography (30% ethyl acetate/hexane). The obtained 

colorless oil (165 mg) was dissolved in a solution of 
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methylamine in methanol (40%, 3.0 mL), and the solution 

was stirred at room temperature for 30 minutes. The 

reaction mixture was concentrated under reduced pressure, 

and the residue was then dissolved in DMF (3.0 mL). To 

the solution, potassium carbonate (102 mg), potassium 

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 acetate 

(15 mL). The organic layer was washed with water (10 mL) 

and brine (10 mL), dried over anhydrous sodium sulfate, 

and then concentrated under reduced pressure. The residue 

was purified by silica gel column chromatography (30% 

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-(methoxyrnethoxy)-

2-methylpentan-2-yl)benzenesulfonamide 

[0328] 

[Formula 58] 

F rF 
~ g-N~OMOM 
\d()H 

The title compound (367 mg) was obtained as a pale 

yellow gum according to the method of Reference Example 
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229 from the benzyl 5-(methoxymethoxy)-2-methylpentan-2-

ylcarbamate (628 mg) obtained in Reference Example 225. 

[0329] 

Reference Example 231 

Synthesis of 3-(cyclopentyloxy)-N-(5-(methoxymethoxy)-2-

methylpentan-2-yl)benzenesulfonamide 

[0330] 

[Formula 59] 

[0331] 

The title compound (379 mg) was obtained as a pale 

yellow gum according to the method of Reference Example 

229 from the benzyl 5-(methoxymethoxy)-2-methylpentan-2-

ylcarbamate (628 mg) obtained in Reference Example 225. 

Reference Example 232 

Synthesis of (Z)-N-(5-(methoxymethoxy)-2-methylpentan-2-

yl)-3-(prop-l-enyl)benzenesulfonamide 

[0332] 

[Formula 6 0] 

[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 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 

methanol (150 mL). Then, the combined filtrate was 

concentrated under reduced pressure. The residue was 

dissolved in dichloromethane (30 mL). To the mixture, 

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 organic 

layer was washed with brine (100 mL), dried over anhydrous 

sodium sulfate, and then concentrated under reduced 

pressure. The residue was purified by silica gel column 

chromatography (25% ethyl acetate/hexane) . An aliquot 

(951 mg) of the obtained colorless oil (2.85 g) was co­

evaporated with toluene (10 mL X 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 mL) was 

gradually added dropwise at -78°C, and the mixture was 

stirred for 5 minutes. To the reaction mixture, DMF (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 mixture, 

water (40 mL) was added, and the resultant mixture was 

then extracted with ethyl acetate (30 mL). The organic 

layer was washed with brine (30 mL), dried over anhydrous 
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sodium sulfate, and then concentrated under reduced 

pressure. The residue was purified by silica gel column 

chromatography (40% ethyl acetate/hexane) . 

[0334] 

Ethyltriphenylphosphonium bromide (501 mg) was 

suspended in THF (4.5 mL). To the suspension, a solution 

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 above 

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 ammonium 

chloride solution (10 mL) was added, and the resultant 

mixture was then extracted with ethyl acetate (20 mL). 

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

over anhydrous sodium sulfate, and then concentrated under 

reduced pressure. The residue was purified by silica 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)benzenesulfonamide 

[0336] 

[Formula 61] 

[0337] 
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4-Aminobutanol (700 mg) was dissolved in THF (12.5 

mL). To the solution, magnesium oxide (1.58 g), water 

(3.2 mL), and benzenesulfonyl chloride (1.15 mL) were 

added, and the mixture was stirred at room temperature 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 mL) 

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

over anhydrous sodium sulfate, and then concentrated under 

reduced pressure. The residue was purified by silica gel 

column chromatography (100% ethyl acetate). The obtained 

colorless oil (1.48 g) was dissolved in dichloromethane 

(7.5 mL). To the solution, N,N-diisopropylethylamine 

(3.43 mL) and chloromethyl methyl ether (1.0 mL) were 

added, and the mixture was stirred at room temperature for 

1.5 hours. The reaction mixture was concentrated under 

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)benzenesulfonamide 

(0339] 

[Formula 62] 
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<:>-M-N~OMOM 
- t)H 

[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 (1988)) 

[0341] 

Reference Example 235 

Synthesis of 3-methoxy-N-(1-(3-

(methoxymethoxy)propyl)cyclopropyl)benzenesulfonamide 

[0342] 

[Formula 63] 

[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 (1988)) 

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 6 4] 

[0346] 

A colorless oil (285 mg) was obtained according to 

the method of Reference Example 233 from 4-aminobutanol 

(89 mg) and 3-benzoyloxybenzenesulfonyl chloride (300 mg) 

obtained according to a method described in the document 

(J. Pesticide. Chem., 13, 107-115 (1988)). This oil was 

dissolved in methanol (5.0 mL). To the solution, DBU (441 

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

temperature for 45 minutes. To the reaction mixture, 

acetic acid (210 µL) was added, and the mixture was 

stirred at room temperature for 10 minutes. The reaction 

mixture was then concentrated under reduced pressure. The 

residue was purified by silica gel column chromatography 

(100% ethyl acetate) . The obtained colorless oil (147 mg) 

was dissolved in DMF (4.0 mL). To the solution, potassium 

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 mL) was 

then added thereto, and the resultant mixture was then 

extracted with ethyl acetate (10 mL). The organic layer 

was washed with water (10 mL) and brine (10 mL), dried 

over anhydrous sodium sulfate, and then concentrated under 

reduced pressure. The residue was purified by silica 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)benzenesulfonamide 

[0348] 

[Formula 65] 

[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 (1988)) 

and 3-benzoyloxybenzenesulfonyl chloride (504 mg) obtained 

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-dihydropyrimidin-

1(2H)-yl)-2-methylpentan-2-ylcarbamate 

[0351] 

[Formula 66] 
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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 temperature for 

14 hours. The reaction mixture was concentrated under 

reduced pressure. To the residue, water (200 mL) was then 

added, and the resultant mixture was then extracted with 

ethyl acetate (200 mL). The organic layer was washed with 

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

then concentrated under reduced pressure. The residue was 

purified by silica gel column chromatography (40% ethyl 

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 method 

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 gradually 

added dropwise, and the mixture was stirred at room 

temperature for 30 hours. 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 compound was 

dissolved in a solution of methylamine in methanol (40%, 

50 mL), and the mixture was stirred at room temperature 

for 30 minutes. The reaction mixture was concentrated 
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under reduced pressure, and the residue was then purified 

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] 

Reference 
Example 239 

[0354] 

~OH 
Boe 

Reference 
Example 240 

2-Amino-2-methyl-l-propanol (9.54 mL) was dissolved 

in methanol (200 mL). To the solution, Boc 20 (26.2 g) was 

added, and the mixture was stirred at room temperature for 

2 hours. The reaction mixture was concentrated under 

reduced pressure, and the residue was then purified by 

silica gel column chromatography (30% ethyl 

acetate/hexane). An aliquot (15.5 g) of the obtained 

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 temperature for 

30 minutes. To the reaction mixture, water (250 mL) was 
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added, and the resultant mixture was then extracted with 

ethyl acetate (250 mL x 2) . The organic layer was washed 

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

and then concentrated under reduced pressure. The residue 

was co-evaporated with toluene (20 mL x 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 residue 

which was obtained by co-evaporation with toluene was 

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 residue, an 

aqueous saturated ammonium chloride solution (150 mL) was 

then added, and the resultant mixture was then extracted 

with 50% ethyl acetate/hexane (200 mL) . The organic layer 

was washed with brine (100 mL), dried over anhydrous 

sodium sulfate, and then concentrated under reduced 

pressure. The residue was purified by silica gel column 

chromatography (15% ethyl acetate/hexane). The obtained 

pale yellow oil (17.2 g) was dissolved in ethyl acetate 

(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). Then, the 

combined filtrate was concentrated under refuced pressure. 
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The obtained colorless oil (17.2 g) was co-evaporated with 

toluene (20 mL x 1), and the residue was then dissolved in 

THF (200 mL). To the mixture, a solution of lithium 

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 dropwise at 

0°C, and the resultant mixture was then extracted with 

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

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

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 solid, 

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-ylcarbamate 

(743 mg) obtained in Reference Example 239 was dissolved 

in pyridine (10 mL). To the solution, methanesulfonyl 
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chloride (320 µL) was added, and the mixture was stirred 

at room temperature for 1 hour. To the reaction mixture, 

water (20 mL) was added, and the resultant mixture was 

then extracted with ethyl acetate (20 mL x 4). The 

organic layer was dried over anhydrous sodium sulfate and 

then concentrated under reduced pressure. The residue was 

co-evaporated with toluene (10 mL x 3), and the residue 

was then dissolved in DMF (13 mL). To the mixture, 

potassium carbonate (1.42 g) and thioacetic acid (490 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 then 

extracted with ethyl acetate (25 mL). The organic layer 

was washed with water (20 mL) and brine (20 mL), dried 

over anhydrous sodium sulfate, and then concentrated under 

reduced pressure. The residue was dissolved in methanol 

(10 mL) . To the mixture, sodium methoxide (369 mg) was 

added, and the mixture was stirred at room temperature for 

30 minutes. The reaction mixture was concentrated under 

reduced pressure, an aqueous saturated ammonium chloride 

solution (15 mL) was then added thereto, and the resultant 

mixture was then extracted with ethyl acetate (20 mL x 2). 

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

over anhydrous sodium sulfate, and then concentrated under 

reduced pressure. The residue was dissolved in 

dichloromethane (5.0 mL). To the mixture, N,N­

diisopropylethylamine (2.08 mL) and chloromethyl methyl 

ether (650 µL) were added, and the mixture was stirred at 

room temperature for 4 hours. To the reaction mixture, 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 washed with 

an aqueous saturated ammonium chloride solution (10 mL) 

and brine (10 mL), dried over anhydrous sodium sulfate, 

and then concentrated under reduced pressure. The residue 

was purified by silica gel column chromatography (15% 

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] 

(0361] 

The tert-butyl 5-hydroxy-2,2-dimethylpyrrolidine-l-

carboxylate (940 mg) obtained in Reference Example 240 was 

dissolved in toluene (20 mL). To the solution, ethyl 

(triphenylphosphoranylidene)acetate (1.74 g) was added, 

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 silica 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 x 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 x 3), the 

organic layer was dried over anhydrous sodium sulfate and 

then concentrated under reduced pressure. The residue was 

purified by silica gel column chromatography (40% ethyl 

acetate/hexane) . The obtained colorless oil (4SO mg) was 

dissolved in a hydrochloric acid-dioxane solution (4.0 M, 

S.O mL), and the mixture was stirred at room temperature 

for SO minutes. The reaction mixture was concentrated 

under reduced pressure, and the residue was then co­

evaporated with toluene (10 mL x 3). The residue was 

dissolved in THF (4.0 mL) and water (1.0 mL) To the 

solution, triethylamine (340 µL), magnesium oxide (373 mg), 

and 3-benzoyloxybenzenesulfonyl chloride (604 mg) obtained 

according to a method described in the document (J. 

Pesticide. Chem., 13, 107-llS (1988)) were added, and the 

mixture was stirred at room temperature for 2 hours. The 

precipitate was removed by filtration and washed with 

ethyl acetate (SO mL) and water (10 mL). Then, the 

combined filtrate was concentrated under reduced pressure. 

To the residue, brine (20 mL) was added, and the resultant 

mixture was then extracted with ethyl acetate (20 mL). 

The organic layer was dried over anhydrous sodium sulfate 
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and then concentrated under reduced pressure. The residue 

was purified by silica gel column chromatography (40% 

ethyl acetate/hexane) . The obtained colorless oil (310 

mg) was dissolved in a solution of methylamine in methanol 

(40%, 3.0 mL), and the solution was stirred at room 

temperature for 30 minutes. The reaction mixture was 

concentrated under reduced pressure, and the residue was 

then dissolved in DMF (4.0 mL). To the mixture, potassium 

carbonate (213 mg), potassium iodide (17 mg), and 

( chloromethyl) cyclopropane ( 7 8 µL.l 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 acetate (15 mL). The organic layer 

was washed with water (10 mL) and brine (10 mL), dried 

over anhydrous sodium sulfate, and then concentrated under 

reduced pressure. The residue was purified by silica 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 carbon 

tetrabromide (348 mg) were added, and the mixture was 

stirred at room temperature for 45 minutes. The reaction 

mixture was concentrated under reduced pressure, and 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] 

H2N ,,___ .O \/ T/-0 '-.,/ '-.,/ ~N-S \ I 
H" \\tt 

0 

[0364] 

3-Benzyloxypropanol (1.25 g) was dissolved in 

dichloromethane (15 mL) . To the solution, triethylamine 

(L57 mL) and methanesulfonyl chlori.de (700 µL) were added, 

and the mixture was stirred at room temperature 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 washed with brine 

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

concentrated under reduced pressure. The residue was co-

evaporated with toluene (10 mL x 2). 

[0365] 

2-Amino-2-methyl-l-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 residue 

which was co-evaporated with toluene was then gradually 

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

at 0°C for 5 hours. To the reaction mixture, ethyl acetate 

(10 mL) was added, and the resultant mixture was then 

extracted with dilute hydrochloric acid (1.0 M, 20 mL) 

The aqueous layer was turned into basic (approximately pH 
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14) by the addition of an aqueous sodium hydroxide 

solution (1.0 M, 25 mL), and was then extracted with ethyl 

acetate. The organic layer was dried over anhydrous 

sodium sulfate and then concentrated under reduced 

pressure. The residue was co-evaporated with toluene (10 

mL x 2), and the residue was then dissolved in 

dichloromethane (20 mL). To the mixture, triethylamine 

(840 µL) and benzenesulfonyl chloride (570 µL) 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 ethyl 

acetate (50 mL). The organic layer was washed with brine 

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

concentrated under reduced pressure. The residue was 

purified by silica gel column chromatography (15% ethyl 

acetate/hexane). The obtained colorless oil (885 mg) was 

dissolved in methanol (15 mL). To the solution, 10% 

palladium-carbon (1.6 g) was added, and the reaction 

mixture was stirred at room temperature for 22 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. The residue (666 mg) was dissolved in 

dichloromethane (10 mL). To the solution, triethylamine 

(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) was added, 

and the resultant mixture was then extracted with ethyl 

acetate (30 mL). The organic layer was washed with brine 
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(10 mL), dried over anhydrous sodium sulfate, and then 

concentrated under reduced pressure. The residue (847 mg) 

was dissolved in DMF (15 mL) . To the solution, sodium 

azide (453 mg) was added, and the mixture was stirred at 

60°C for 45 minutes. The reaction mixture was cooled to 

room temperature, water (30 mL) was then added thereto, 

and the resultant mixture was then extracted with ethyl 

acetate (30 mL). The organic layer was washed with water 

(20 mL) and brine (20 mL), dried over anhydrous sodium 

sulfate, and then concentrated under reduced pressure. 

The residue was purified by silica gel column 

chromatography (20% ethyl acetate/hexane) . The obtained 

colorless oil (643 mg) was dissolved in methanol (10 mL). 

To the solution, 5% palladium-carbon (640 mg) was added, 

and the reaction mixture was stirred at room temperature 

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, the 

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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[0368] 

3-Benzyloxypropanol (1.33 g) was dissolved in 

dichloromethane (15 mL) . To the solution, triethylamine 

(1.45 mL) and methanesulfonyl chloride (0.68 mL) were 

added, and the mixture was stirred at room temperature 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 washed with 

brine (10 mL), dried over anhydrous sodium sulfate, and 

then concentrated under reduced pressure. The residue was 

co-evaporated with toluene (10 mL x 2). 

[0369] 

2-Amino-2-methyl-l-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 residue 

which was co-evaporated with toluene was then gradually 

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 mixture 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 extracted 
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with ethyl acetate. The organic layer was dried over 

anhydrous sodium sulfate and then concentrated under 

reduced pressure. The residue was co-evaporated with 

toluene (10 mL x 2), and the residue was then dissolved in 

dichloromethane (20 mL). To the mixture, triethylamine 

(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 temperature for 

3 days. To the reaction mixture, water (30 mL) was added, 

and the resultant mixture was then extracted with ethyl 

acetate (50 mL) . The organic layer was washed with brine 

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

concentrated under reduced pressure. The residue was 

purified by silica gel column chromatography (25% ethyl 

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 under 

reduced pressure, and the residue was then dissolved in 

methanol (30 mL). To the solution, 10% palladium-carbon 

(2.4 g) was added, and the reaction mixture was stirred 

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 with 

methanol (60 mL). Then, the combined filtrate was 

concentrated under reduced pressure. The residue was co-
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evaporated with toluene (10 mL), and the residue was then 

dissolved in DMF (12.5 mL). To the mixture, potassium 

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 mL) 

The organic layer was washed with water (30 mL) and brine 

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

concentrated under reduced pressure. The residue was 

purified by silica gel column chromatography (40% ethyl 

acetate/hexane). The obtained crude product (1.10 g) was 

dissolved in dichloromethane (6.0 mL). To the solution, 

triethylamine (400 µL) and methanesulfonyl chloride (190 

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

temperature for 30 minutes. To the reaction mixture, 

water (20 mL) was added, and the resultant mixture was 

then extracted with ethyl acetate (30 mL). The organic 

layer was washed with brine (10 mL), dried over anhydrous 

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 the 

mixture was stirred at 60°C for 1 hour. The reaction 

mixture was cooled to room temperature, water (30 mL) was 

then added thereto, and the resultant mixture was then 

extracted with ethyl acetate (30 mL). The organic layer 

was washed with water (20 mL) and brine (20 mL), dried 

over anhydrous sodium sulfate, and then concentrated under 

reduced pressure. The residue was purified by silica gel 
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column chromatography (20'i< ethyl acetate/hexane) The 

obtained colorless oil (790 mg) was dissolved in methanol 

(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 atmosphere. 

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 pressure 

to obtain the title compound (730 mg) as a crude product. 

(0371] 

Reference Example 245 

Synthesis of N-(2-(4-(bromomethyl)phenyl)propan-2-

yl)benzenesulfonamide 

(0372] 

[Formula 72] 

Br~\( H~--o N-S ~ /; - 0 
(0373] 

2-p-Tolylpropan-2-amine (550 mg) obtained according 

to a method described in the document (Tetrahedron Lett., 

38, 1241-1244 (1997)) was dissolved in dichloromethane (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 acetate 

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

dried over anhydrous sodium sulfate, and then concentrated 

under reduced pressure. The residue was purified by 
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silica gel column chromatography (20% ethyl 

acetate/hexane). An aliquot (145 mg) of the obtained 

yellow solid (511 mg) was dissolved in ethyl acetate (1.5 

mL), and the solution was added to an aqueous solution 

(1.0 mL) of sodium bromate (302 mg). To the reaction 

mixture, an aqueous solution (1.0 mL) of sodium bisulfite 

(208 mg) was further gradually added dropwise over 15 

minutes, and the mixture was stirred at room temperature 

for 3.5 hours. To the reaction mixture, an aqueous 

saturated sodium thiosulfate solution (10 mL) was added, 

and the resultant mixture was then 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 pressure to obtain the title 

compound (180 mg) as a crude product. 

[0374] 

Reference Example 246 

Synthesis of N-(2-(4-(bromomethyl)phenyl)propan-2-yl)-3-

methoxybenzenesulfonamide 

[0375] 

[Formula 7 3] 

OMe 

Br~~ H \jl ;=( 
N-S~ - 8 

[0376] 

2-p-Tolylpropan-2-amine (745 mg) obtained according 

to a method described in the document (Tetrahedron Lett., 

38, 1241-1244 (1997)) was dissolved in dichloromethane 

(5.0 mL). To the solution, triethylamine (1.39 mL) and 3-
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methoxybenzenesulfonyl chloride (1.06 mL) were added, and 

the mixture was stirred at room temperature for 20 hours. 

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 washed with brine (10 mL), 

dried over anhydrous sodium sulfate, and then concentrated 

under reduced pressure. The residue was purified by 

silica gel column chromatography (20% ethyl 

acetate/hexane). An aliquot (160 mg) of the obtained pale 

yellow oil (904 mg) was dissolved in carbon tetrachloride 

(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 reflux 

at 90°C for 2 hours. The precipitate was removed by 

filtration and washed with chloroform (30 mL) . Then, the 

combined filtrate was concentrated under reduced pressure. 

The residue was suspended in 50% chloroform/hexane (5.0 

mL). The precipitate was removed by filtration again and 

washed with 50% chloroform/hexane (20 mL). Then, the 

combined filtrate was concentrated under reduced pressure 

to obtain the title compound (185 mg) as a crude product. 

[0377] 

Reference Example 247 

Synthesis of N-(2-(4-(bromomethyl)phenyl)propan-2-yl)-3-

(cyclopropylmethoxy)benzenesulfonamide 

[0378] 

[Formula 74] 
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[0379] 

2-p-Tolylpropan-2-amine (298 mg) obtained according 

to a method described in the document (Tetrahedron Lett., 

38, 1241-1244 (1997)) was dissolved in dichloromethane 

(5.0 mL). To the solution, triethylamine (420 µL) and 3-

benzoyloxybenzenesulfonyl chloride (445 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 temperature for 16 hours. To 

the reaction mixture, water (15 mL) was added, and the 

resultant mixture was then extracted with ethyl acetate 

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

dried over anhydrous sodium sulfate, and then concentrated 

under reduced pressure. The residue was purified by 

silica gel column chromatography (20% ethyl 

acetate/hexane) . The obtained colorless gum (316 mg) was 

dissolved in a solution of methylamine in methanol (40%, 

4.0 mL), and the mixture was stirred at room temperature 

for 30 minutes. The reaction mixture was concentrated 

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, potassium 

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 mL) was 

then added thereto, and the resultant mixture was then 

extracted with ethyl acetate (20 mL). The organic layer 

was washed with water (15 mL) and brine (10 mL), dried 

over anhydrous sodium sulfate, and then concentrated under 

reduced pressure. The residue was purified by silica 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 added, 

and the mixture was heated to reflux at 90°C for 2 hours. 

The precipitate was removed by filtration and washed with 

chloroform (30 mL). Then, the combined filtrate was 

concentrated under reduced pressure. To the residue, 

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 sulfate 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)propan-2-

yl)-3-(cyclopropylmethoxy)benzenesulfonamide 

[0381] 

[Formula 75] 

l:>\ 
0 

Br~N \( H~-0 N-S \ I 
- II \\ II 

0 
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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, imidazole (2.1 

g) and tert-butyldimethylsilyl chloride (2.33 g) were 

added, and the mixture was stirred at room temperature 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 layer was 

washed with brine (30 mL), dried over anhydrous sodium 

sulfate, and then concentrated under reduced pressure. 

The residue was purified by silica gel column 

chromatography (5% ethyl acetate/hexane). The obtained 

colorless solid (1.99 g) was co-evaporated with toluene 

(10mLX3). 

(0383] 

Cerium chloride was suspended in THF, and the 

suspension was vigorously stirred at room temperature for 

2 hours. The reaction mixture was ultrasonicated for 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-evaporated with 

toluene was dissolved in THF (2.0 mL), and this solution 

was gradually added to the reaction mixture at -78°C, and 

the mixture was stirred at room temperature for 2 hours. 

To the reaction mixture, an aqueous saturated ammonia 

solution (5.0 mL) was added, and the mixture was 
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vigorously stirred at room temperature for 30 minutes. 

The precipitate was removed by filtration through a pad of 

Celite and washed with THF (100 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 chloroform (30 mL). The 

organic layer was washed with brine (20 mL), dried over 

anhydrous sodium sulfate, and then concentrated under 

reduced pressure. The residue was dissolved in 

dichloromethane (6.0 mL). To the mixture, triethylamine 

(420 µL) and 3-benzoyloxybenzenesulfonyl chloride (593 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 temperature for 3 days. 

To the reaction mixture, 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 then concentrated 

under reduced pressure. The residue was purified by 

silica gel column chromatography (50% ethyl 

acetate/hexane). The obtained pale orange oil (700 mg) 

was dissolved in a solution of methylamine in methanol 

(40%, 3.0 mL), and the mixture was stirred at room 

temperature for 20 minutes. 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 (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 mL) was 

then added thereto, and the resultant mixture was then 

extracted with ethyl acetate (30 mL). The organic layer 

was washed with water (25 mL) and brine (20 mL), dried 

over anhydrous sodium sulfate, and then concentrated under 

reduced pressure. The residue was purified by silica gel 

column chromatography (5% methanol/chloroform) to obtain a 

desilylated compound (254 mg) . The desilylated compound 

(249 mg) was dissolved in THF (3.0 mL). To the solution, 

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 residue 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] 
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(0386] 

The N-(3-(cyclopropylmethoxy) 

benzyl)-3-(methoxymethoxy) propane-1-sulfonamide(6.8 g) 

obtained in Reference Example 88 was dissolved in 

dichloromethane (20 mL) . To the solution, a solution of 

BC1 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) obtained 

according to a method described in the document 

(Nucleosides & Nucleotides, 4, 565-585 (1985)) was 

dissolved in DCE (150 mL) . To the solution, the DCE 

solution (30 mL) of the above residue and iodine (180 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 saturated 

sodium thiosulfate solution (10 mL) were then added 

thereto, and the resultant mixture was then extracted with 

10% methanol/chloroform (100 mL x 3) The combined 

organic layer was washed with brine (150 mL), dried over 

anhydrous sodium sulfate, and then concentrated under 

reduced pressure. The residue was purified by silica gel 

column chromatography (100% ethyl acetate) to obtain the 

title compound (3.5 g, yield: 42%) as a white solid. 

[0388] 
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1H-NMR (CD Cl,) 1) (ppm) : 0.30-0.39 (2H, m) ' 0.57-0.68 

(2H, m) ' 1. 20-1. 31 ( lH, 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 (lH, brs) , 5.09 (2H, s) ' 

5.75 ( lH, dd, J = 7. 9' 1. 8 Hz) , 6.76-6.90 ( 3H, m) ' 7.20-

7.29 (2H, m) , 8.9 ( lH, brs) 

[0389] 

Examples 2 to 94 

Compounds shown below were synthesized according to 

the method of Example 1 from the compounds obtained in 

Reference Examples 89 to 181, respectively. The results 

are shown in tables below. 

[0390] 

Example 2 

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

N-(l-(3-(2-hydroxy-2-methylpropoxy)phenyl)ethyl)propane-l­

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-l-sulfonamide 

Example 5 

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

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

sulfonamide 

[0391] 
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Example 6 

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

((R)-l-(3-((R)-tetrahydrofuran-3-

yloxy)phenyl)ethyl)propane-1-sulfonamide 

Example 7 

N-(3-(cyclopropylmethoxy)-4-fluorobenzyl)-3-((2,4-dioxo-

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

sulfonamide 

Example 8 

(R)-N-(l-(3-(cyclopropylmethoxy)-4-fluorophenyl)ethyl)-3-

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

1-sulfonamide 

Example 9 

(R)-N-(l-(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-l­

sulfonamide 

[0329] 

Example 11 

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

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

sulfonamide 

Example 12 

N-(3-(cyclopropylmethylthio)benzyl)-3-((2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)methoxy)propane-l-sulfonamide 

Example 13 
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(R)-N-(l-(3-cyclopropoxyphenyl)ethyl)-3-((2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)methoxy)propane-l-sulfonamide 

Example 14 

N-(3-(3-(cyclopropylmethoxy)phenyl)pentan-3-yl)-3-((2,4-

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

sulfonamide 

[0393] 

Example 15 

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

(phenyl(3-(l,l,2,2-

tetrafluoroethoxy)phenyl)methyl)propane-1-sulfonamide 

Example 16 

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

( (3-isobutoxyphenyl) (phenyl) methyl) propane-1- sulfonamide 

Example 17 

N-(bis(3-(cyclopropylmethoxy)phenyl)methyl)-3-((2,4-dioxo-

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

sulfonamide 

Example 18 

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

((3-((S)-2-methylbutoxy)phenyl) (phenyl)methyl)propane-1-

sulfonamide 

Example 19 

N- ( (3- (cyclopropylmethoxy) -4-fluorophenyl) (4-

fluorophenyl)methyl) -3- ( (2,4-dioxo-3, 4-dihydropyrimidin-

1(2H)-yl)methoxy)propane-l-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 

[ 0 3 94] 

Example 21 

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

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

Example 22 

(R)-N-(1-(3-(cyclopropylmethoxy)-4-fluorophenyl)propyl)-3-

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

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)propane-

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-(l-(3-(cyclopropylmethoxy)phenyl)propyl)-3-((2,4-

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

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-l (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)propane-

1-sulfonamide 

[0396] 

Example 31 

N-(l-(3-(cyclopropylmethoxy)phenyl)-2-methylpropyl)-3-

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

1-sulfonamide 

Example 32 

N-(l-(3-(cyclopentyloxy)phenyl)ethyl)-3-((2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)methoxy)propane-l-sulfonamide 

Example 33 

N-(3-cyclopropoxybenzyl)-3-((2,4-dioxo-3,4-

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

Example 34 
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N-(l-(3-(cyclopropylmethoxy)-4-fluorophenyl)propyl)-3-

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

1-sulfonamide 

Example 35 

(S)-N-(l-(3-(cyclopropylmethoxy)-4-fluorophenyl)-2-

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

yl)methoxy)propane-1-sulfonamide 

(0397] 

Example 36 

N-(l-(3-(cyclopropylmethoxy)-4-fluorophenyl)ethyl)-3-

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

1-sulfonamide 

Example 37 

(R) -N- ( (3- (cyclopropylmethoxy) -4-fluorophenyl) (4-

fluorophenyl)methyl) -3- ( (2,4-dioxo-3,4-dihydropyrimidin-

1(2H)-yl)methoxy)propane-l-sulfonamide 

Example 38 

(S) -N- ( (3- (cyclopropylmethoxy) -4-fluorophenyl) (thiophen-2-

yl)methyl) -3- ( (2,4-dioxo-3,4-dihydropyrimidin-l (2H)­

yl)methoxy)propane-1-sulfonamide 

Example 39 

N-(l-(3-(cyclopropylmethoxy)phenyl)cyclopentyl)-3-((2,4-

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

sulfonamide 

Example 40 

(R)-N-(cyclopropyl(3-(cyclopropylmethoxy)-4-

fluorophenyl)methyl)-3-((2,4-dioxo-3,4-dihydropyrimidin-

1(2H)-yl)methoxy)propane-l-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-

sulf onamide 

Example 42 

(R) -N- ( (3- (cyclopentyloxy)phenyl) (cyclopropyl)methyl) -3-

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

1-sulfonamide 

Example 43 

(R)-N-(1-(3-cyclopropoxyphenyl)propyl)-3-((2,4-dioxo-3,4-

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

Example 44 

N-(3-(cyclopentyloxy)-4-fluorobenzyl)-3-((2,4-dioxo-3,4-

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

Example 45 

N-(3-(cyclohexyloxy)benzyl)-3-((2,4-dioxo-3,4-

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

[0399] 

Example 46 

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

(tetrahydro-2H-pyran-4-yloxy)benzyl)propane-1-sulfonamide 

Example 47 

(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 

Example 48 

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

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)-l-(3-((S)-tetrahydrofuran-3-

yloxy)phenyl)ethyl)propane-1-sulfonamide 

Example 50 

N-(3-(l,3-difluoropropan-2-yloxy)benzyl)-3-((2,4-dioxo-

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

sulfonamide 

[ 04 0 0 l 

Example 51 

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

N-(l-(3-(l,l,2,2-tetrafluoroethoxy)phenyl)ethyl)propane-l­

sulfonamide 

Example 52 

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

N-(l-(3-(neopentyloxy)phenyl)ethyl)propane-l-sulfonamide 

Example 53 

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

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

sulfonamide 

Example 54 

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

N-(l-(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)methoxy)­

N-(l-(3-(perfluoroethoxy)phenyl)ethyl)propane-l­

sulfonamide 

[0401] 
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Example 56 

(R)-N-(l-(3-(l,3-difluoropropan-2-yloxy)phenyl)ethyl)-3-

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

1-sulfonamide 

Example 57 

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

N-(l-(3-(prop-2-ynyloxy)phenyl)ethyl)propane-l-sulfonamide 

Example 58 

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

N-(l-(3-isobutoxyphenyl)ethyl)propane-l-sulfonamide 

Example 59 

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

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

sulf onamide 

Example 60 

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

N-(l-(3-((l­

methylcyclopropyl)methoxy)phenyl)ethyl)propane-1-

sulfonamide 

[0402] 

Example 61 

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

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

sulf onamide 

Example 62 

N-((R)-l-(3-((S)-but-3-yn-2-yloxy)phenyl)ethyl)-3-((2,4-

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

sulf onamide 

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)methoxy)­

N-(l-(3-(fluoromethoxy)phenyl)ethyl)propane-1-sulfonamide 

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-(l-(3-(2,2-difluoroethoxy)-4-fluorophenyl)ethyl)-3-

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

1-sulfonamide 

Example 69 

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

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

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 

[ 04 04] 

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)methoxy)­

N-(1-(3-(2,2,3,3,3-

pentafluoropropoxy)phenyl)ethyl)propane-1-sulfonamide 

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(2H)­

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-l-sulfonamide 

Example 79 

(R)-l-((3-(2-benzhydrylpyrrolidin-l­

ylsulfonyl)propoxy)methyl)pyrimidine-2,4(1H,3H)-dione 

Example 80 

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

N-(l-hydroxy-4-methyl-l,l-diphenylpentan-2-yl)propane-l­

sulfonamide 

[0406] 

Example 81 

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

phenylcyclopentyl)propane-l-sulfonamide 

Example 82 

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

N-(l-phenylethyl)propane-l-sulfonamide 

Example 83 

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

N-(l-phenylpropyl)propane-l-sulfonamide 

Example 84 

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

N-(l-(2-fluorophenyl)ethyl)propane-l-sulfonamide 

Example 85 

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

N-(l-(2-methoxyphenyl)ethyl)propane-l-sulfonamide 

[0407] 

Example 86 
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(R)-N-(l-(2-chlorophenyl)ethyl)-3-((2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)methoxy)propane-l-sulfonamide 

Example 87 

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

N-(l-(3-fluorophenyl)ethyl)propane-l-sulfonamide 

Example 88 

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

dihydropyrimidin-1(2H)-yl)methoxy)propane-l-sulfonamide 

Example 89 

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

dihydropyrimidin-1(2H)-yl)methoxy)propane-l-sulfonamide 

Example 90 

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

dihydropyrimidin-1(2H)-yl)methoxy)propane-l-sulfonamide 

[0408] 

Example 91 

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

N-(l-(2-ethynylphenyl)ethyl)propane-l-sulfonamide 

Example 92 

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

yl)methoxy)propane-l-sulfonamide 

Example 93 

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

( ( 3-fluorophenyl) (phenyl) methyl) propane-1- sulfonamide 

Example 94 

N-(l-(4-chlorophenyl)ethyl)-3-((2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)methoxy)propane-l-sulfonamide 
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[Table 26] 

Reference Yield Example Example Product 
(%) 

No. 

0 

2 90 
HN:J 

52 
OJ...N ~ "P vo~w-N ::::,... o~ O OH 

0 HN) 
3 89 oJ...N ~"~D 49 

i,..O~*-N · --:::, 0 
o I 

--" F 

0 

HN) 4 91 
O)._N ~ H » ):] 34 

vo ............... ~-N ::::... o 
0 

0 

HN) 
5 92 

OJ...N ~"PD 44 
[....O ............... S-N ::::... O 

8 
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1H-NMR Bippml 

Form 

{CDCl,J 
1. 36 (6H, s)' 1.53 (3H, d, J = 
7.0 Hz), 1.88-1.96 (2H, ml, 2.61 
(lH, brs), 2.68-2.89 (2H, ml, 
3.42-3.57 {2H, ml, 3.82 (2H, s)' 
4.55-4.62 (lH, ml, 4.82 (lH, 
brs), 5.03 (2H, s)' 5.75 (lH, d, 
J = 8.1 Hz), 6.82-6.92 {3H, m)' 
7.19-7.30 {2H, ml, 8.93 (lH, 
brs) 

Foam 

(CDCl,J 
0.76 (3H, t, J = 7.3 Hz), 1.61-
2.10 (12H, ml, 2.90-2.99 (3H, 
ml, 3.40-3.42 (2H, ml, 3.61 (2H, 
t, J = 6.2 Hz), 4.82-4.89 {2H, 
m), 5.10(2H, s)' 5.75 (lH, d, J 
= a .1 Hz), 6.81-7.07 (3H, m), 
7.28 (lH, d, J = a .1 Hz}, 9.20 
(lH, brs) 

Foam 

(CDCl,J 
1.50-2.21 (SH, m)' 2.40-2.52 
(lH, m)' 2.99-3.08 (2H, ml, 
3.60-3.69 (2H, ml, 4.20-4.29 
(2H, ml, 4.60-4.68 (lH, m), 5.10 
{2H, s)' 5.76 (lH, d, J = 8.1 
Hz), 6.74-6.90 (3H, m), 7.19-
7.32 {2H, m), 8. 72 {lH, brs) 

Foam 
(CDCl,J 
1.53 (3H, d, J = 6. 8 Hz), 1.56-
1.98 (lOH, m), 2.67-2.78 (lH, 
m), 2.80-2.91 (lH, ml, 3.42-3.60 
{2H, ml, 4.51-4.63 {2H, ml, 
4.74-4.89 {lH, m)' 5.05 (2H, s)' 
5.76 {lH, dd, J = 7. 8, 2.2 Hz), 
6.77-6.89 (3H, ml, 7.20-7.27 
(2H, m)' 8.31 (lH, brs) 

Foam 



[0410] 

[Table 27] 

Reference 
Example Example 

No. 

6 93 

7 94 

8 95 

Yield 
Product 

(%) 

0 

HN:J 
oAN R"P Co 

41 

vo ............... g-N :::.... o··' 

0 

HN:J F 27 OAN RH~ 
vo ............... &-N :::,... o-y 

0 

HN:J F 
46 OAN RHP vo ............... &-N :::,... o-y 
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1H-NMR B (ppm) 

Form 

(CDCl,) 

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 {lH, m)' 4.92-4.96 
(lH, m)' 5.05 (2H, s)' 5.12 (lH, 
d, J = 7. 0 Hz), 5.76 (lH, d, J = 
8.1 Hz), 6.75-6.92 (3H, m)' 
7.20-7.29 (2H, m)' 9.11 (lH, 
brs) 

Foam 
(CDCl,) 

0.31-0.40 (2H, ml' 0.55-0.69 
(2H, m)' 1.19-1.36 (lH, 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 (lH, m)' 
5.77 (lH, d, J = 7. 8 Hz), 6.77-
7.09 (3H, m)' 7.29 (lH, d, J = 
8.1 Hz), 9.51 (lH, brs) 
Foam 
(CDCl,) 

0.31-0.38 (2H, m), 0.59-0.69 
(2H, m)' 1.20-1.38 (lH, ml' 1.52 
(3H, d, J = 6. 8 Hz), 1.80-1.98 
(2H, m)' 2.51-2.88 (2H, ml, 3. 53 
{2H, t, J = 5.9 Hz), 3.88 (2H, 
d, J = 7. 0 Hz), 4.51-4.62 (lH, 
ml, 5.06 (2H, sl' 5 .14 (lH, d, J 
= 6. 8 Hz), 5.77 (lH, dd, J = 8 .1 
Hz, 1.6 Hz), 6.85-7.11 (3H, ml, 
7.29 (lH, d, J = 7.0 Hz), 9 .12 
{lH, brs) 

Foam 



[0411] 

[Table 28] 

!Reference 
!Yield 

Example !Example Product 
(%) µo. 

0 

HN) F 
9 96 oAN ~:P 39 

[,.-0 ............... S-N ::;,... v 0 0 

0 HN) 
oAN ~2;° 10 97 [_...0....._...,.....8-N ::;,... oy 55 

"' I 
"' 

0 

HN) 
11 98 oAN ~Hp 52 

[,.-0 ............... 8-N ::;,... oy 
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H-NMR Ii (ppm) 

!Form 

(CDCl,) 
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 
{lH, 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 (lH, m)' 5.03 
(2H, s)' 5.48 (lH, brs), 5.78 
{lH, d, J = 8 .1 Hz), 6.75-7.09 
(3H, m)' 7.23 (lH, d, J = 7.3 
Hz), 9. 30 (lH, brs) 

Foam 

(CDCl,) 
0.31-0.37 (2H, m)' 0.61-0.67 
{2H, m)' 1.22-1.29 (lH, 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 (lH, 
brs), 5.68 (lH, d, J = 7.4 Hz), 
5.74 (lH, dd, J = 8.0, 2.1 Hz), 
6.79-6.92 (3H, m)' 7.20-7.39 
(7H, m)' 8.83 {lH, brs) 

Foam 

(CDCl,) 
0.31-0.38 (2H, m)' 0.59-0.67 
(2H, m)' 1.19-1.30 (lH, m), 1.52 
(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 (lH, m)' 
4.84-4.91 (lH, m)' 5.06 (2H, s)' 
5.14 (lH, d, J = 6.8 Hz), 5.77 
(lH, dd, J = 8.1, 2.2 Hz), 6.85-
7.05 (3H, m)' 7.20-7.30 (2H, m)' 
8.69 (lH, brs) 

Foam 



[0412] 

[Table 29] 

Reference 
Yield Example Example Product 
(%) 

No. 

0 

""J 12 99 
oAN ~ "~ 32 

t,..-0~8-N ::::,... sv 

0 

O:t) ~Hp~ 13 100 47 
t,..-0~*-N ~ 

0 

0 

""J 0 °V 14 101 
OAN "~i:Q 38 

t,..-0~8-N ~ b 

- 228 -

1H-NMR Ii (ppm) 

Form 

(CDCl,) 
0.24-0.28 (2H, ml, 0.56-0.62 
(2H, m), 1.00-1.08 {lH, 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 (lH, brs), 5.09 (2H, s)' 
5.76 (lH, dd, J = 7.8, J = 1. 6 
Hz), 7.10-7.29 {SH, m)' 9.03 
(lH, brs) 

Foam 

(CDCl,) 
0.71-0.85 (4H, ml, 1.54 (3H, d, 
J = 6. 9 Hz), 1.78-1.96 (2H, ml, 
2.62-2.90 {2H, m), 3.49-3.61 
{2H, ml, 3.75-3.88 (lH, ml, 
4.51-4.62 (lH, ml, 5.01 (2H, s)' 
5.13 (lH, d, J = 6. 9 Hz}, 5.74 
(lH, d, J = 7. 9 Hz), 6.90-7.10 
(3H, m), 7.19-7.32 (2H, m)' 9 .11 
(lH, brs) 

Foam 

(DMSO-d,) 
0.28-0.33 {2H, m)' 0.51-0.59 
(2H, ml, 0. 68 (6H, t, J = 7. 3 
Hz), 1.11-1.23 (lH, ml, 1.71-
1.98 (4H, ml, 2.00-2.18 {2H, m), 
2.32-2.39 (2H, ml, 3.35-3.44 
(2H, ml, 3.78 {2H, d, J = 7.0 
Hz), 4.99 (2H, s)' 5.60 (lH, d, 
J = 7.8 Hz), 6.74-7.22 (SH, ml, 
7.62 (lH, d, J = 7.8 Hz), 11.3 
{lH, brs) 

Foam 



[0413] 

[Table 3 O] 

!Reference !Yield !Example !Examp_le !Product (%). flo. 
0 

HN:J 
15 102 oAN ~ 2;°' 31 t,..0....._.........8-N ::;,... OCF2CHF2 

"' I 
"' 

0 

HN:J 
oAN ~t' . 16 103 [....0 ............... 8-N ::::... o\ 42 

"' I 
"' 

0 

HN:J 
17 104 oAN ~:t' 39 

[....0 ............... 8-N ::;,... O~ 
"'1 

\j"o "-

- 229 -

µ.H-NMR B (ppm) 

'"'orm 

{CDC1 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 (lOH, m)' 
9. 25 (lH, brs) 

Foam 

(CDCl,) 
1.00 (6H, d, J = 6.5 Hz), 1. 82-
1.96 (2H, m)' 2.00-2.09 (lH, 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 (lH, d, J = 7.6 Hz), 5.67 
(lH, d, J = 7. 6 Hz), 5.74 (lH, 
dd, J = a .1, 2, 2 Hz), 6.79-6.90 
(3H, m)' 7.17-7.38 (7H, m)' 8.90 
(lH, brs) 

Foam 

(CDC1 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 (lH, brs), 5.59 (lH, d, 
J = 8.1 Hz), 6.75-6.98 (7H, m)' 
7.19 (2H, t, J = 8 .1 Hz), 7.57 
(lH, d, J = a .1 Hz), 8. 32 (lH, 
brs) 

Foam 



[0414] 

[Table 31] 

Reference 
Yield 

1H-NMR 1i (ppm) 
Example Example· Product·· 

No. 
(%) 

Form· 

(CDCl,) 
0.93 {3H, t, J = 7.3 Hz), 0.99 
{3H, d, J = 6.5 Hz), 1.52-1.59 

0 (2H, m)' 1.77-1.99 (3H, m)' 2.82 

HN:J (2H, t, J = 7.6 Hz), 3.50 (2H, 

t, J = 6. 2 Hz), 3.75 (2H, ddd, J 

18 105 ~N ~~ 44 = 8 .1, 8.1, 1. 6 Hz), 5.00 (lH, 
[.....0 ............... 8-N :::,.. 0; brs), 5.03 (2H, s)' 5.69 (lH, d, 

"'1 J = 7.6 Hz), 5.74 {lH, dd, J = 

"' a .1, 2. 2Hz), 6.79-6.89 (3H, m), 
7.17-7.36 (7H, m), 8.19 (lH, 
brs) 

Foam 
(CDCl,) 
0.31-0.37 (2H, m)' 0.61-0.67 

0 
(2H, m)' 1.23-1.30 (lH, m)' 
1.86-2.05 (2H, m)' 2.81 (2H, t, 

HN~ F J = 7.3 Hz), 3.52 (2H, t, J = 
19 106 ·'-· '¢ 34 6.2 Hz), 3.83 {2H, d, J = 7.0 

vo~g-" . "' o"\} Hz), 4.09-4.18 (lH, m)' 5.03 
V· (2H, s)' 5.62-5.69 (lH, m)' 5.74 
"'I . (lH, d, J = 7.8 Hz), 6.77-7.31 

F (SH, m)' 8.99 (lH, brs) 

Foam 

(CDCl,) 
0.27-0.31 {2H, m)' 0.61-0.68 
(2H, m), 0.69 (6H, t, J = 6. 2 
Hz), 1.21-1.29 (lH, m)' 1.81-
1.98 (4H, m)' 2.08-2.22 (2H, m)' 

0 2.64 (2H, t, J 6. 8 Hz), 3.56 

HN:J av 
= 

20 107 25 (2H, t, J = 5.9 Hz), 3.78 {2H, 

aAN ~ ~i:O d, J = 7. 0 Hz), 4.51 {lH, brs), 
[.....0 ............... 8-N ~ t F 5.08 {2H, s)' 5.77 {lH, d, J = 

7.8 Hz), 6.91-7.12 {3H, m), 7.29 
(lH, d, J = 7.3 Hz), 8.40(1H, 
brs) 

Foam 

- 230 -



[0415] 

[Table 32] 

Reference 
'.ield Example Example Product· 
{%) 

~o. 

0 

HN:) 
21 108 

OAN \?H~D 38 

i,...o~*-N ~ O 
0 

0 

HN:J 
22 109 OAN ~ H'(O( 44 

vo~g-N ::::.. o~ 

0 

HN:) 
23 110 OAN ~Hp 40 

[....-0~8-N ::;-... O~ 

- 231 -

H-NMR B {ppm) 

!Form 

{CDCl,J 
1.68-1.97 (BH, ml, 1.98-2.16 
{2H, m), 2.92-3.08 (2H, ml, 
3.60-3.69 (2H, ml, 4.25 (2H, d, 
J = 6.1 Hz), 4.74-4.79 (2H, ml, 
5.01 (2H, s) ' 5.76 {lH, dd, J = 
7.9, 2.1 Hz), 6.78-6.90 (3H, m), 
7.19-7.29 (2H, ml, 8.66 {lH, 
brs) 

Foam 

{CDCl,J 
0.32-0.39 {2H, ml, 0.63-0.71 
~2H, ml, 0.89 (3H, t' J = 7.3 
Hz), 1.20-1.38 {lH, ml, 1.71-
1.99 {4H, m)' 2.53-2.89 (2H, ml, 
3.41-3.50 (2H, ml, 3.88 {2H, d, 
J = 7.1 Hz), 4.21-4.38 {lH, ml, 
5.04 (2H, s)' 5.12 (lH, d, J = 
7.1 Hz}, 5.78 (lH, dd, J = 7.9, 
2.0 Hz}, 6.75-7.09 {3H, m), 7.20 
{lH, d, J = 7.9 Hz), 8.97 (lH, 
brs} 

Foam 

(CDCl,J 
0.31-0.38 (2H, ml, 0.59-0.67 
(2H, ml, 1.19-1.30 (lH, ml, 1.52 
(3H, d, J = 6.8 Hz), 1.78-2.00 
(2H, ml, 2.51-2.88 (2H, ml, 
3.44-3.59 {2H, ml, 3.88 (2H, d, 
J = 7.0 Hz), 4.51-4.62 {lH, m), 
5.06 {2H, s)' 5 .14 {lH, d, J = 
7.0 Hz), 5.77 {lH, d, J = 7.8 
Hz), 6.85-6.99 (3H, ml, 7.20-
7. 30 {2H, ml, 9.12 {lH, brs) 

Foam 



[0416] 

[Table 33] 

Reference Vield Example Example .. Product. 
(%) 

~a. 

0 

HN) F 
24 111 40 

OAN \/"PD vo~~-N ~ o 
0 

0 

HN) F 
25 112 oAN \l:P 46 

[...-0~&-N ::::... O~ 

0 

26 113 
HN:J 

31 
aAN 11"tu vo ............... 8-N ::::,... o~ 

- 232 -

H-NMR il (ppm) 

!Form 
(CDCl,) 
1.52 (3H, d, J = 7. 0 Hz), 1.61-
1.70 (2H, ml, 1.76-2.00 (SH, ml, 
2.65-2.90 (2H, ml, 3.53 (2H, t, 
J = 5.9 Hz), 4.52-4.61 (lH, ml, 
4.77-4.85 (lH, ml, 5.05 (2H, s)' 
5.06-5.11 (lH, ml, 5.77 (lH, dd, 
J = 8 .1, 2.2 Hz), 6.92-7.04 (3H, 
m), 7.19 (lH, d, J = 8.1 Hz}, 

9.04 (lH, brs) 

Foam 
(CDCl,) 
0.32-0.40 (2H, ml, 0.60-0.69 
(2H, ml, 0.78-0.82 (3H, ml, 
1.03-1.07 {3H, ml, 1.21-1.29 
(lH, ml, 1.70-2.02 (3H, ml, 
2.50-2.85 (2H, ml, 3.47 (2H, t, 
J = 5.9 Hz), 3.89 (2H, d, J = 
7.0 Hz), 4.02-4.13 (lH, ml, 5.03 
{2H, s)' 5.23 (lH, d, J = 8.1 
Hz), 5.78 (lH, d, J = 8.1 Hz), 
6.75-7.09 (3H, ml, 7.23 (lH, d, 
J = 7.8 Hz), a··. a (lH, brs} 
Foam 

(CDCl,I 
0.30-0.35 (2H, m)' 0.62-0.73 
(2H, ml, 1.22-1.31 (lH, ml, 1.74 
(6H, s)' 1.96-2.08 {2H, ml' 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 (lH, brs), 5.10 
(2H, s)' 5.76 (lH, dd, J = 7.8, 
1.1 Hz), 6.76-6.88 (lH, ml, 
7.05-7.10 (2H, ml, 7.24-7.30 
(2H, ml, 8.35 (lH, brs) 

Foam 



(0417] 

[Table 34] 

Reference Vield H-NMR 0 (ppm) 
!Example Example Product 

µo. (~)_ 
!Form 

(CDC1 3 ) 

0.32-0.37 {2H, m)' 0.60-0.70 
{2H, m)' 0.88 (3H, t, J = 7.4 

0 Hz), 1.18-1.32 (lH, m)' 1.70-
2.01 (4H, m)' 2.53-2.90 (2H, m), 

HN:J 3.40-3.55 (2H, m)' 3.83 (2H, d, 
27 114 DAN RH~ 42 J = 6.9 Hz), 4.21-4.38 (lH, m)' 1,..-0~8-N ::::.... O~ 4.85 (lH, d, J = 7.4 Hz), 5.02 

{2H, s)' 5.67 {lH, d, J = 8. 0 
Hz), 6.80-6.91 (3H, m)' 7.20-
7.35 {2H, m), 8.58 (lH, brs) 

Foam 
(DMSO-d,) 
0.30-0.35 {2H, m)' 0.54-0.62 
(2H, m)' 1.18-1.26 (lH, m)' 1.56 

D {6H, s)' 1.74-1.88 {2H, m)' 
2.62-2.78 (2H, m), 3.42-3.50 

28 115 HN:J F 25 (2H, m) ' 3.87 (2H, d, J = 7.3 

DAN R "P Hz), 5.02 (2H, s)' 5.60 (lH, d, 
[.....0~8-N ~ ov 

J = 7.86 Hz), 6.90-7.48 (4H, m)' 
7.65 (lH, d, J = 7.8 Hz), 11.3 
(lH, brs) 

Foam 

(CDCl,) 
1.68-1.78 (2H, m)' 1.81-2.02 

D (4H, m)' 2.06-2.21 (2H, m)' 

HN:J 
2.68-2.83 (lH, m)' 2.83-2.90 
(2H, m)' 3.41-3.50 (2H, m)' 3.89 

29 116 DAN ~2;°' 36 
(2H, d, J = 6. 8 Hz), 5.01 (2H, 

t,-0._,-_.8-N ~ Ou s)' 5.42 (lH, d, J = 7.6 Hz), 
5.67 (lH, d, J = 7.3 Hz), 5. 74 

""I {lH, d, J = 7.3 Hz), 6.76-6.90 

"' (3H, m), 7.19-7.40 (7H, m), 9.00 
(lH, brs) 
Foam 

- 233 -



[0418] 

[Table 35] 

Reference 
Yield 

1H-NMR B (ppm) 
Example Example Product 

No. (%) 
Form 

(CDCl,) 
0.31-0.40 {2H, m)' 0.46-0.71 
{6H, m)' 1.16-1.29 (2H, m)' 

0 
1.82-2.00 (2H, m), 2.60-2.89 

HN:J (2H, m)' 3.42-3.53 (2H, m)' 
30 117 DAN RHr° 23 3.67-3.88 (3H, m)' 5. 04 (2H, s)' 

!,..-0 ............... 8-N ::::.._ 0----y 5.12 (lH, brs}, 5.76 (lH, d, J = 
7.8 Hz), 6.82-7.00 (3H, m)' 
7.20-7.29 (2H, m)' 9.16 (lH, 
brs) 
Foam 
(CDCl,) 
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 

D (lH, m), 1.68-2.00 {3H, m)' 

HN:J 2.50-2.82 {2H, m)' 3.38-3.49 
31 118 DAN ~xu 46 (2H, m)' 3. 80· (2H, d, J = 6.8 

t,...0 ............... 8-N :.::::.... 0----V Hz), 3.99-4.10 (lH, m)' 5.01 
(2H, s)' 5.36 (lH, d, J = 8. 6 
Hz), 5.77 (lH, d, J = 7.8 Hz), 
6.78-6.87 (3H, m)' 7.19-7.31 
(2H, m)' 9.01 (lH, brs} 

Foam 
(CDCl,) 
1. 53 (3H, d, J = 6.8 Hz), 1.56-
1. 98 {lOH, m)' 2.67-2.78 (lH, 

D 
m)' 2.80-2.91 (lH, m)' 3.42-3.60 

""J (2H, m)' 4.51-4.63 (lH, m)' 
32 119 DAN R"PD 44 4.74-4.89 (2H, m)' 5.05 (2H, s)' 

i,...o...._..........~-N ~ O 5.76 (lH, dd, J = 7.8 Hz, 2.2 
D Hz), 6.77-6.89 {3H, m)' 7.20-

7.27 (2H, m), 8.76 (lH, brs) 

Foam 

(CDCl,) 
0.74-0.81 {4H, m)' 1.96-2.08 
{2H, m)' 3.01 (2H, t' J = 7.0 

D Hz), 3. 62 {2H, t' J = 5.94 Hz), 

HNJ 3.71-3.77 (lH, m)' 4.26 (2H, d, 

33 120 50 J = 5.9 Hz), 5.05 (lH, brs), 
DAN RH~A 5.09 {2H, s)' 5.76 {lH, dd, J = 

~o~w-N ~ a 8 .1, 2.2 Hz), 6.91-7.02 (3H, m)' D 
7.23-7.29 {2H, m)' 9.11 (lH, 
brs) 

Foam 

-234-



[0419] 

[Table 36] 

!Reference Yield H-NMR B (ppm) 
Example !Example Product 

~o. 
(%) 

Form 

(CDCl,) 
0.32-0.39 {2H;-· m), 0.63-0.71 
{2H, m)' 0.89 (3H, t' J = 7.3 
Hz), 1.20-1.38 (lH, m)' 1.71-

0 1.99 {4H, m)' 2.53-2.89 (2H, ml' 
HN:J 3.41-3.50 (2H, ml, 3.88 (2H, d, 

34 121 oAN R HfXF 46 J = 7.1 Hz), 4.21-4.38 (lH, m)' 
vo ............... 8-N :::,... o----V 5.04 (2H, s)' 5.22 (lH, d, J = 

7.0 Hz), 5.78 {lH, dd, J = 7. 9, 
2.0 Hz), 6.75-7.09 (3H, m)' 7.20 
{lH, d, J = 8.1 Hz), 9.11 (lH, 

brs) 

Foam 
(CDCl,) 
0.32-0.40 {2H, m)' 0.60-0.69 
{2H, ml, 0.78-0.82 (3H, m)' 

0 
1.03-1.07 (3H, m)' 1.21-1.29 

HN) F (lH, m)' 1.70-2.0-2 (3H, ml' 
2.50-2.85 (2H, m)' 3.47 (2H, t, 

35 122 oAN RH~ 40 J = 5.9 Hz), 3.89 {2H, d, J = 
vo ............... 8-N ~ :::,,.. oV 7.0 Hz), 4.02-4.13 (lH, m)' 5.03 

/"'-_ (2H, s)' 5.42 (lH, d, 8.4 Hz), 
5.78 (lH, d, J = 8.1 Hz), 6.75-
7.09 (3H, ml' 7.23 (lH, d, J = 
7.3 Hz), 9.20 (lH, brs) 

Foam 

(CDC1 3 ) 

0.31-0.38 (2H, m)' 0.59-0.69 
(2H, m), 1.20-1.38 (lH, ml' 1.52 
(3H, d, J = 6.8 Hz), 1.80-1.98 

0 (2H, m)' 2.51-2.88 (2H, m)' 3.53 
(2H, t' J = 5.9 Hz), 3.88 (2H, 

36 123 HN) 48 d, J = 7. 0 Hz), 4.51-4.62 (lH, 
oAN R HPF 

vo ............... s-N ::::.... V ml, 5.06 (2H, s)' 5.06-5.19 (lH, 
8 0 m)' 5.77 (lH, d, J = 8 .1 Hz), 

6.85-7.11 (3H, m)' 7.29 (lH, d, 
J = 7.0 Hz), 9.05 (lH, brs) 

Foam 

- 235 -



[0420] 

[Table 3 7] 

Reference 
[Yield 

Example Example Product 
(%) 

No. 

0 

HN:J -'· '¢' 37 124 [...-0~8-N ::::,... oy 57 

"' I 
'>-

F 

0 

HN:J F 
38 125 oAN ~~ 33 

i,...o~g-N ~ o----V 
"' s 

0 

HN:J 
39 126 

oAN ~b° 21 
[....O~~-N ::::,... av 

- 236 -

H-NMR Ii (ppm) 

Worm 

(CDC13) 
{0.31-0.37 (2H, m)' 0.61-0.67 
(2H, m)' 1.23-1.30 (lH, 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 (lH, 
brs), 5.62-5.69 (lH, m)' 5.74 
(lH, d, J = 7.8 Hz), 6.77-7.31 
(SH, m)' 8.99 (lH, brs) 
Foam 
(CDCl,J 
0.31-0.38 (2H, m), 0.61-0.68 
{2H, m)' 1.23-1.33 (l'H, m)' 
1.92-2.01 (2H, m)' 2.85 (2H, t, 
J = 6.9 Hz), 3.51-3.57 (lH, m)' 
3.86 (2H, d, J = 6. 9 Hz), 5.05 
(2H, s)' 5.32 (lH, br:s) I 5.76 
(lH, d, J = 8 .1 Hz), 5.84-5.89 
(lH, m)' 6.89-7.14 {6H, m)' 
7.19-7.32 {2H, m) 

Foam 
(CDCl,) 
0.31-0.38 (2H, m), 0.60-0.69 
(2H, m)' 1.23-1.31 (lH, m)' 
1.74-2.38 (lOH, m)' 2.42-2.53 
(2H, m)' 3.38-3.45 (2H, m)' 3.81 
{2H, d, J = 6.9 Hz), 4.95 (lH, 
brs), 5.06 (2H, s) ' 5.77 (lH, d, 
J = 7.9 Hz}, 6.75-6.83 (lH, m), 
7.02-7.09 (2H, m)' 7.30-7.41 
(2H, ml' 8.90 (lH, brs) 
Foam 



[0421] 

[Table 3 8] 

Reference 
Yield H-NMR 0 (ppm) 

Example Example Product 
No. 

(%) 
Form 

(CDCl,) 
0.33-0.88 {SH, ml, 1.22-1.40 

0 
(2H, ml, 1.89-2.08 (2H, ml, 

HN:J 2.63-2.94 (2H, ml, 3.53-3.58 
{2H, ml, 3.73-3.78 (lH, ml, 

40 127 OAN ~ H~F 39 3.91 (2H, d, J " 6. a Hz), 5.08 
vo~s-N :::::.... ,~ (2H, s)' 5.20 (lH, brs), 5.79 () 0 

(lH, d, J " 7.8 Hz), 6.90-7.09 
(3H, ml, 7.27 (lH, d, J " 8 .1 
Hz), 9.08 (lH, brs) 

Foam 
(CDCl,) 
0.90 (3H, t' J " 7.6 Hz), 1.54-

0 1.98 {12H, ml, 2.52-2.90 '(2H, 

HN:J ml, 3.40-3.47 (2H, ml, 4.21-

41 128 OAN ~ Hp ,,C 33 
4.28 (lH, ml, 4.74-4.79 (lH, 

ml, 5.02 {2H, s)' 5.2 (lH, vo ............... ~-N ~ o 
brs), 5.76 (lH, d, J " 7. a Hz), 0 
6.78-6.85 (3H, ml, 7.20-7.27 
{2H, ml, 9.12 {lH, brs) 
Foam 
(CDCl,) 
0.30-0.77 {4H, ml, 1.14-1.29 

0 
(lH, ml, 1.63-2.00 (lOH, ml, 
2.61-2.89 (2H, ml, 3.42-3.56 HN:J (2H, ml, 3.67-3.81 (lH, m)' 

42 129 Oj._N ~ Hr°' ,,,C so 4.74-4.79 (lH, m), 4.90-4.98 
[...-0 ............... ~-N ~ O {lH, ml, 5.04 {2H, s)' 5.76 

0 (lH, dd, J " 7. a, 1. 9 Hz), 

6.78-6.94 {3H, ml, 7.18-7.30 
(2H, ml, 8.80 (lH, brs) 
Foam 

- 237 -



[0422] 

[Table 39] 

Reference 
Yield Example Example Product 
(%) 

No. 

0 

HN~ 43 130 47 

aA" ~ "P ,A i,...o~s-N ~ 
0 8 

0 

HN~ F 44 131 
OJ._N ~H~D 31 

vo~s-N :::::.... 0 8 

0 

HN~ 45 132 
0AN ~ H __,(l ,0 52 

[...O~*-N :::::-.,, O 
0 

- 238 -

1H-NMR B (ppm) 

Form 

(CDC1 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 (lH, m), 
4.11-4.22 (lH, m), 4.89-5.02 
(lH, m), 5.03 (2H, s), 5.76 (lH, 
dd, J = 8.1, 2.2 Hz), 6.85-7.04 
(3H, m), 7.19-7.29 (2H, m), 8.89 
(lH, brs) 

Foam 

(CDC1 3 ) 

1.73-1.96 (SH, 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 (lH, 

dd, J = 7.9, 2 .1 Hz), 6.74-7.12 
(3H, m), 7.26 (lH, d, J = 7.9 
Hz), 8.66 (lH, brs) 

Foam 
{CDC1 3 ) 

1.23-1.65 (SH, 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 (lH, m), 5.09 (2H, 
s), 5.76 (lH, d, J = 7. 8 Hz), 
6.81-6.92 (3H, m), 7.21-7.28 
(2H, m), 8.86 (lH, brs) 
Foam 



[ 042 3] 

[Table 40] 

!Reference 
Yield Example !Example Product (%) 1'o. 

D 

HN:J 46 133 DAN RH» D 30 

[...-0 ............... S-N :::::.... O 
8 

D 

HN:J 
47 134 20 DAN RHPD ~0 ............... *-N :::::.... O 

D 

D 

HN:J 
48 135 DAN RHPFD 49 

[,..-0~~-N :::::.... O 
D 

- 239 -

H-NMR Ii (ppm) 

Form 

(CDCl,) 
1.72-1.86 (2H, ml, 1. 98-2 .12 
(4H, ml, 3.04 (2H, t, J = 7.3 
Hz), 3.54-3.68 (4H, ml, 3.91-
4.07 (2H, ml, 4.26 {2H, d, J = 
6 .1 Hz), 4.45-4.52 {lH, ml, 4.79 
(lH, brs), 5.11 (2H, s)' 5.77 
(lH, dd, J = 8 .1, 2.1 Hz), 6.81-
6.92 (3H, m), 7.21-7.25 (2H, ml, 
8.66 {lH, brs) 

Foam 
(CDCl,) 
1.53 (3H, d, J = 7. a Hz), 1.71-
2.10 (6H, m), 2.64-2.91 (2H, ml, 
3.51-3.66 (4H, ml, 3.92-4.05 
(2H, ml, 4.48-4.59 (2H, m), 5.06 
(2H, s) ' 5.16 (lH, d, J = 6. 8 
Hz), 5.76 {lH, d, J = 8 .1 Hz), 
6.81-6.92 {3H, ml, 7.21-7.27 
(2H, ml, 9.22 (lH, brs) 
Foam 
(CDCl,) 
1.51 (3H, d, J = 6.8 Hz), 1. 74-
2.08 (6H, ml, 2.62-2.91 (2H, ml, 
3.51-3.62 (4H, ml, 3.96-4.04 
(2H, ml, 4.45-4.59 (2H, ml, 5.06 
(2H, s) ' 5.35 (lH, brs), 5.77 
(lH, d, J = 7.83 Hz), 6.90-7.10 
{3H, ml, 7.26 (lH, d, J = 7.8 
Hz), 9.38 (lH, brs) 

Foam 



[0424] 

[Table 41] 

!Reference !Yield Example !Example Product 
(%) "o. 

0 

HN:J 
49 136 39 oAN ~Hp,Co 

~o~w-N % o 
0 

0 

50 137 
HN:J CAN ~ H"'° 44 

[...-O~S-N ~ O 

8 LF 
F 

0 HN:J 
51 138 aAN ~Hp 70 

v0~8-N ~ OCF2CHF2 

-240-

H-NMR B (ppm) 

tF'orm 

(CDCl,J 
1.52 (3H, d, J = 6.8 Hz), 1. 85-
1.92 (2H, ml, 2.10-2.29 (2H, ml, 
2.68-2.88 (2H, m), 3.43-3.56 
(2H, ml, 3.89-4.04 {4H, ml, 
4.53-4.61 {2H, ml, 4.92-4.96 
(lH, m)' 5.05 (2H, s)' 5.76 (lH, 

d, J = 8 .1 Hz), 6.75-6.92 (3H, 
ml, 7.20-7.29 (2H, m), 8.30 (lH, 

brs) 

Foam 
(CDCl,J 
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, ml, 4.69-
4.81 (4H, m)' 5.10 (2H, s)' 5.75 
(lH, d, J = 7. 6 Hz), 6.87-7.03 
(3H, ml, 7.20-7.31 (2H, ml, 8.49 
(lH, brs) 
Foam 
(CDCl,J 
1.56 (3H, t, J = 7.0 Hz), 1.88-
1. 96 (2H, m), 2.69-2.88 (2H, ml, 
3.53 (2H, t, J = 5.4 Hz), 4.62-
4.70 {lH, ml, 4.85 (lH, brs) 
5.05 {2H, s)' 5.75 (lH, t, J = 
7. a Hz, 2.2 Hz), 5.92-6.13 (lH, 
ml, 7.13-7.29 (4H, m), 7.40 (lH, 
d, J = 7.8 Hz), 9.25 (lH, brs) 

Foam 



[0425] 

[Table 42] 

Reference 
Yield Example Example Product 
(%) 

No. 

0 

HN:J 52 139 62 

OAN ~ "P [....-0~8-N ~ O~ 

0 

HN~ 
53 140 

oAN ~ "yU 46 

[,...0 ............... 8-N ::::..., O ............. CF3 

0 

HN:J F 54 141 
aJ--N ~ "P 48 

vo~~-N ::::... O ........... CF 
0 ' 

0 

HN:J 
55 142 

aAN R "P 40 

v0~~-N ::::,.. OCF2CF3 

- 241 -

1H-NMR 5 (ppm) 

Form 

(CDCl, I 
1.04 (9H, d, J = 6.8 Hz), 1.54 
(3H, d, J = 6.8 Hz), 1.85-1.96 
(2H, ml, 2.65-2.90 (2H, ml, 
3.48-3.56 (2H, ml, 3.60 (2H, s)' 
4.52-4.59 (lH, m)' 4.61-4.69 
(lH, ml, 5.05 (2H, s)' 5. 75 (lH, 

dd, J = 8.1, 2.3 Hz), 6.79-6.88 
(3H, m), 7.17-7.28 (2H, ml, 8.47 
(lH, brs) 
Foam 
(DMSO-d,) 
1.37 (3H, d, J = 6.8 Hz), 1. 69-
1.80 (2H, ml, 2.58-2.70 (lH, ml, 
2.72-2.88 (lH, m)' 3.31-3.46 
{2H, m)' 4.39-4.45 (lH, m), 
4.69-4.79 (2H, ml, 4.99 (2H, s)' 
5.60 (lH, dd, J = 8.1, 0.8 Hz), 

6.91-7.08 (3H, ml, 7.26-7.31 
(lH, m), 7.63 (lH, dd, J = 8 .1, 

0. 8 Hz), 7.73 (lH, d, J = 8.6 
Hz), 11.3(1H, brs) 

Foam 
(DMSO-d,J 
1.37 {3H, d, J = 6. 8 Hz), 1. 69-
1.80 (2H, ml, 2.56-2.90 (2H, ml, 
3.38-3.43 {2H, ml, 4.37-4.48 
(lH, m), 4.74-4.89 (2H, ml, 5.00 
(2H, s)' 5.60 (lH, d, J = 7.8 
Hz), 7.03-7.09 (lH, ml, 7.20-
7.32 (2H, ml, 7.63 (lH, d, J = 
7.8 Hz), 7.71 (lH, d, J = 8.4 
Hz), 11.3 (lH, brs) 

Foam 
(CDC1 3 ) 

1.53 (3H, d, J = 6.8 Hz), 1. 84-
1.98 (2H, ml, 2.67-2.85 (2H, ml, 
3.46-3.54 (2H, ml, 4.58-4.63 
{lH, m)' 4.88 {lH, brs), 5.05 
(2H, s) ' 5.75 {lH, d, J = 7.8 
Hz), 6.82-7.29 {SH, ml, 8.55 
{lH, brs) 

Foam 



[0426] 

[Table 43] 

Referenc 
Yield Example e Product 

Example (%) 

No. 

0 

HN:J 
56 143 aAN ~Hp 70 

[....O...._..........S-N ~ O 

8 LF 
F 

0 

HN:J 
57 144 

oAN ~~p 35 

L---~~- ::::.. o~ 

0 

HN:J 
58 145 J__I op 54 

ONO S-~~I~ [,-~II Q 
0 

-242-

1H-NMR 0 (ppm) 

Form 

(CDCl,) 
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 
(lH, brs), 5.05 (2H, s)' 5.76 
(lH, dd, J = 7. 8 I 2. 2 Hz), 6.88-
7.01 (3H, m)' 7.20-7.29 (2H, m)' 
8.97 (lH, brs) 
Foam 
{CDCl3) 
1.53 (3H, d, J = 6.8 Hz), 1.84-
1.97 {2H, m)' 2.55 (lH, s)' 
2.61-2.89 {2H, m)' 3.45-3.53 
(2H, m)' 4.52-4.58 (lH, m), 4.71 
(2H, s)' 5.05 (2H, s)' 5.10 (lH, 

brs), 5.76 (lH, d, J = 7.8 Hz), 

6.88-6.97 (3H, m), 7.21-7.32 
{2H, m)' 9.08 (lH, brs) 
Foam 
(CDCl,) 
1.01 {6H, d, J = 6. B Hz), 1.52 
(3H, d, J = 7.0 Hz), 1.82-1.96 
(2H, m)' 2.00-2.09 (lH, 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 (lH, m)' 5.04 
(2H, s)' 5.50 (lH, d, J = 7.0 
Hz), 5.75 (lH, d, J = 7.8 Hz), 

6.79-6.90 (3H, m)' 7.17-7.29 
{2H, m)' 8.90 {lH, brs) 
Foam 



[0427] 

[Table 44] 

Referenc 1H-NMR B (ppm) 
Example e Product 

Yield 
Example (%) No. Form 

(CDCl,) 
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, 

0 m), 1.80-1.93 (3H, ml' 2.67-2.88 HN:J {2H, m)' 3.47-3.56 (2H, m) ' 
59 146 OAN ~Hp 48 3.71-3.88 {2H, m)' 4.53-4.62 

i,...o~s-N ::;,... ~ {lH, m)' 5.05 (2H, s), 5.06 (lH, 8 0 ~ 
brs), 5.78 (lH, d, J = 7.9 Hz), 
6.79-6.92 (3H, m)' 7.22-7.31 
(2H, m)' 9.09 (lH, brs) 

Foam 

{CDCl,I 
0.41-0.46 {2H, ml, 0.47-0.54 
{2H, m)' 1.23 (3H, s)' 1.52 (3H, 

0 d, J = 7. 0 Hz}, 1.80-1.98 {2H, 

HN:J ml, 2.66-2.90 {2H, ml, 3.48-3.53 

60 147 A op 48 (2H,m), 3.73 (2H, sl' 4.51-4.60 
a N 11 H I (lH, ml, 5.05 (2H, sl' 5.32 (lH, vo ............... 8-N ~ o~ 

brs), 5. 76 (lH, d, J = 7.8 Hz), 

6.84-6.94 {3H, ml, 7.20-7.31 
{2H, ml, 9. 4 5 (lH, brs) 

Foam 
(DMSO-d6 ) 

1.37 {3H, d, J = 6.8 Hz), 1.61-
1.84 {2H, ml, 2.53-2.67 {lH, ml, 
2.71-2.90 (lH, ml, 3.31-3.40 

0 (2H, ml, 4.23-4.46 (3H, ml, 4.99 HN:J {2H, sl , 5.60 {lH, d, J = 7.8 
61 148 oAN R"P 40 Hz), 6.39 (lH, tt, J = 54.6, 3.5 

r,...o ............... w-N ::;,... O ............ CHF Hz), 6.86-7.03 {3H, m)' 7.23-
0 ' 7. 30 (lH, m)' 7. 62 {lH, d, J = 

7.8 Hz), 7.73 {lH, d, J = 8.6 
Hz), 11.3 {lH, brs) 

Foam 

- 243 -



[0428] 

[Table 45] 

Referenc 

Example e Product 
Yield 

Example (%) 

No. 

0 

HN:J 
62 149 oAN R"P~ 14 

L,.-0 ............... S-N ::::,... 
0 8 ~ 

0 

HN:J 
63 150 

oAN R"P' 13 

!,-O~S-N "- O~ 8 ~ 

0 

HN:J 64 151 
J-_I op 69 

0 N II 

vo ............... 8-~ ~ I o.............._F 

- 244 -

1H-NMR Ii (ppm) 

Form 

(CDC1 3 ) 

1. 53 (3H, d, J = 6.5 Hz), 1.67 
(3H, d, J = 6.8 Hz), 1.84-2.00 
(2H, ml, 2.50-2.78 (2H, ml, 
3.46-3.53 (2H, m), 4.56-4,66 
{3H, ml, 5.04 (lH, brs), 5.05 
{2H, s) ' 5.75 (lH, dd, J = 8.1 
Hz, 2.4 Hz), 6.79-6.97 (3H, ml, 
7.20-7.29 (2H, m), 8.35 (lH, 

brs) 

Foam 

(CDC1 3) 
1.53 (3H, d, J = 6.5 Hz), 1.67 
{3H, d, J = 6. 8 Hz), 1.84-2.00 
{2H, ml, 2.50-2.78 {2H, ml, 
3.46-3,53 (2H, m)' 4.56-4.66 
(3H, m)' 5.04 {lH, brs), 5.05 
(2H, s)' 5.75 {lH, dd, J = 8.1, 
2.4 Hz), 6.79-6.97 (3H, ml, 
7.20-7.29 (2H, m)' 8.52 {lH, 
brs) 

Foam 
(CDC1 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, ml, 4.16-4.20 
(lH, ml, 4.27-4.30 (lH, ml, 
4.56-4.67 (lH, m)' 4.67-4.70 
(lH, m)' 4.80-4.85 (lH, m)' 
5.01-5.04 (lH, ml, 5.04 (2H, s)' 
5.75 {lH, d, J = 7.8 Hz), 6.82-
6.95 (3H, m)' 7.21-7.31 (2H, ml, 
8.95 (lH, brs) 
Pale yellow oil 



[0429] 

[Table 46] 

Referenc 
e Yield Example Product 

(%) Example 
No. 

0 

HN) 
65 152 OAN llHP 47 

vo ............... 8-N ~ oU 

0 

HN) 
66 153 0 "' - 51 

oAN ""yU' vo~~-N ::::.... o.............._ 
0 

0 

HN~ 
67 154 OAN II Hp )____,, 39 

[...-0 ............... ~-N ~ 0 
0 

- 245 -

1H-NMR 8 (ppm) 

Form 

(CDC1 3 ) 

1.25-1.33 {2H, m)' 1.53 (3H, d, 
J = 7.0 Hz), 1.54-1.78 (6H, ml, 
1.81-1.94 (2H, ml, 2.32-2.38 
(lH, ml, 2.66-2.91 (2H, m)' 
3.45-3.55 (2H, ml, 3.82 {2H, d, 
J = 7.0 Hz), 4.53-4.60 {lH, ml, 
4.95 (lH, brs), 5.05 (2H, sl' 
5.75 (lH, d, J = 7.8 Hz), 6.77-
6.89 (3H, ml, 7.20-7.27 (2H, m)' 
9.12 {lH, brs} 
Foam 
(CDCl,I 
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, 
ml, 1.84-2.00 (2H, ml, 2.74-2.94 
(2H, ml, 3.48-3.53 (2H, ml, 
4.33-4.42 (lH, ml' 4.51-4.62 
(lH, ml' 4.66-4.72 (lH, ml, 5.05 
(2H, sl' 5.75 {lH, d, J = 7.8 
Hz), 6.79-6.90 (3H, ml, 7.20-
7.28 (2H, ml, B.43 (lH, brs) 

Foam 
(CDCl,I 

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, 

ml, 1.84-2.00 (2H, ml, 2.74-2.94 
(2H, ml, 3.48-3.53 (2H, m)' 
4.33-4.42 (lH, ml, 4.51-4.67 
(2H, m)' 5.05 (2H, sl' 5.75 (lH, 

d, J = 7.8 Hz), 6.79-6.90 (3H, 
ml, 7.20-7.28 (2H, ml, 8.19 (lH, 
brs) 
Foam 



[0430] 

[Table 47] 

Referenc 

Example e Product Yield 
Example (%) 
No. 

D 
HN:J 

68 155 45 
DAN ~"PF vo ............... w-N ~ O.........._CHF 

D ' 

D 
HN:J 69 156 35 

DAN ~Hp 
vo~8-N ~ o~ 

D 
HN~ 

70 157 DAN ~Hp~ 23 
1..-0 ............... w-N ::::.._ 0 

D 

- 246 -

1H-NMR 6 (ppm) 

Form 

(DMSO-d,) 
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 
(lH, d, J = 7.8 Hz), 6.42 {lH, 
tt, J = 54, 3.5 Hz), 6.98-7.04 
(lH, m)' 7.16-7.31 (2H, m)' 7.64 
(lH, d, J = 7.8 Hz), 7.71 (lH, 
d, J = 8. 6 Hz), 11.3 (lH, brs) 

Foam 

(DMSO-d,) 
1.35 (3H, d, J = 7. 0 Hz), 1.67-
1.77 (2H, m)' 2.49-2.60 (lH, m)' 
2.75-2.95 (lH, m)' 3.25-3.40 
(2H, m)' 4.36-4.45 (lH, m)' 
4.52-4.55 {2H, m)' 4.97 (2H, s)' 
5.24 (lH, d, J = 10.5 Hz), 5.38 
(lH, d, J = 16.7 Hz}, 5.59 (lH, 
d, J = 7.8 Hz), 5.95-6.08 {lH, 

m)' 6.78-6.96 (3H, m)' 7.17-7.24 
(lH, m)' 7.61 (lH, d, J = 7. 8 
Hz), 7. 72 {lH, d, J = 8. 6 Hz), 
11.3 {lH, brs) 

Foam 
(CDCl,) 

0.94 (3H, t, J = 7.0 Hz), 1. 26 
(3H, d, J = 6.2 Hz), 1.38-1.50 
{2H, m)' 1. SS {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 
(lH, m)' 4.51-4.62 (lH, m)' 4.98 
(lH, brs), 5. 05 (2H, s)' 5.75 
(lH, d, J = 7.8 Hz), 6.79-6.90 
(3H, m)' 7.19-7.30 (2H, m), 8. 94 
(lH, brs) 

Foam 



[0431] 

[Table 48] 

Referenc 

Example e Product 
Yield 

Example {%) 
No. 

0 

HN~ 
71 158 A op- 24 

0 N II H I := 
vo ............... ~-N ::::..... o~ 

0 

0 

HN~ 
72 159 oAN ~Hp 60 

1.--0 ............... 8-N ~ O ............ CF2CF3 

-247 -

1H-NMR B {ppm) 

Form 

{CDC1 3 ) 

0.94 {3H, t, J = 7.0 Hz), 1.26 
{3H, d, J = 6.2 Hz}, 1.38-1.50 
(2H, ml , 1.55 (3H, d, J = 6.8 
Hz), 1.62-1.74 {2H, m) , 1.84-
1.99 (2H, ml , 2.75-2.90 {2H, ml , 
3.48-3.55 (2H, ml , 4.33-4.42 
(lH, ml , 4.51-4.62 (lH, ml , 4. 94 
(lH, brs), 5.05 {2H, s), 5.75 
(lH, d, J = 7.8 Hz), 6.79-6.90 
{3H, ml , 7.19-7.30 {2H, ml , 8.90 
(lH, brs) 

Foam 
{CDC1 3 ) 

1.54 {3H, d, J = 6.8 Hz), 1.88-
2.05 {2H, m) , 2.70-2.88 {2H, ml , 
3.50-3.57 (2H, m) , 4.40 {2H, t, 
11.3 Hz), 4.59-4.65 (lH, ml , 
4.76 (lH, brs), 5.05 (2H, s), 
5.75 (lH, dd, J = 7.8, 2.2 Hz), 
6.82-7.04 {3H, m) , 7.21-7.35 
{2H, ml , 8.42 (lH, brs) 
Foam 



[0432] 

[Table 4 9] 

Referenc 

Example e Product 
Yield 

Example (%) 

"10. 

0 

HN:J 
73 160 41 oAN ~ Hp ,,__p 

[....-0 ............... 8-N ~ 0 

0 

HN:J 74 161 
oAN \? H~ 50 

[..-0~~-N "'--
0 

0 

HN~ 
75 162 

oAN \?Ht° 
29 

[,,O~~-N "'--
0 

- 248 -

1H-NMR Ii (ppm) 

Form 

(CDCl3) 
0.11-0.16 (2H, ml, 0.43-0.53 
(2H, ml, 0.80-0.89 (lH, ml, 1. 53 
{3H, d, J " 7.0 Hz), 1.67 (2H, 
q, J " 6. 8 Hz), 1.85-2.01 (2H, 
ml, 2.65-2.89 (2H, ml, 3.48-3.55 
(2H, ml, 4.03 (2H, t, J " 6. 8 
Hz), 4.51-4.62 {lH, ml, 5.05 
(2H, s) ' 5.14 (lH, brs), 5.76 
{lH, d, J " 7.8 Hz), 6.82-6.91 
(3H, ml, 7.21-7.29 (2H, ml, 9.19 
(lH, brs) 

Foam 

(DMSO-d,J 
1.85-1.93 (2H, ml, 2.95-3.00 
(2H, ml, 3. 39 (2H, t, J " 6. 5 
Hz), 4.18 (2H, d, J " 6. 2 Hz), 
5.10 (2H, s) ' 5.68 (lH, d, J " 
7.8 Hz), 7.30-7.40 (SH, ml, 
7.69-7.74 (2H, ml, 1.4 (lH, brs) 
Foam 

(DMSO-d,J 
1.54 (6H, s)' 1.70-1.76 (2H, ml, 
2.54 {2H, t' J " 7.8 Hz), 3.30-
3.39 (2H'i m)' 4.90 (2H, s)' 5.57 
(lH, d, J " 7.6 Hz), 7.16-7.45 
(6H, ml, 7.60 (lH, d, J " 7.8 
Hz), 11.3 {lH, brs) 

Foam 



(0433] 

[Table SO] 

Reference 
Yield 

1H-NMR i5 (ppm) 
Example Example Product 

No. 
(%) 

Form 

(CDCl,) 
0 1.82-1.93 (2H, m)' 2.78 (2H, t, 

HN) 
J = 5.7 Hz), 3.45 (2H, t, J = 
5. 9 Hz}, 5.00 (2H, s)' 5.56 {lH, 

76 163 ~' '2)° 32 d, J = 7. 6 Hz), 5.70-5.75 (lH, 

i..-o~w-N ,,... m)' 7.18 (lH, d, J = 7.8 Hz), 

0 7.24-7.37 (llH, m)' 9.15 {lH, 

,,,,. I brs) 

Foam "' 
0 

(CDC1 3 ) 

HN) 
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 

77 164 ~' i~ 51 (lH, brs), 5.04 (2H, s), 5.74 
i..-o~w-N ,,... (lH, dd, J = 7. B, 2.2 Hz), 5. 96 

0 (lH, d, J = 7. 0 Hz), 7.17-7.36 
,,,,. I (lOH, m)' 7.98 (lH, brs) 

"'-

Foam 

0 (CDCl,) 

HN~ F 
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 {lH, 

78 165 vo~*-N ~ 25 brs), 5.75 (lH, d, J = 7. 8 Hz), 
0 7.02-7.08 (3H, m)' 7. 20 {lH, d, 

pl J = 7.8 Hz), 7.23-7.30 (6H, m)' 
"'- 9.15 (lH, brs) 

F Foam 

(CDCl,) 

0 1.65-2.01 (6H, m)' 2.04-2.32 

HN) 
(2H, m)' 3.12-3.19 (lH, m)' 
3.39-3.44 {2H, m), 3.64-3.71 

oAN <ii 0 (lH, m)' 4.05 (lH, d, J = 9. 5 
79 166 

[,-O~S-N 
20 Hz), 4.96 (lH, t, J = 9.5 Hz), 

" 5.07 (2H, s)' 5.75 (lH, d, J = 0 ; 7.8 Hz), 7.10-7.34 (llH, m)' 

Ol) 8.86 (lH, brs) 

,,; 
Foam 
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[0434] 

[Table 51] 

Reference 
!Example Example Product 

!Yield 
(%) 

No. 

0 

""~ 0 ~ 80 167 O)...N II • :,.. I 22 
[,-~S-N 

II H OH 
0 ,.,. 

"' I 

0 

HN) 

OAN \I b° 81 168 26 
1,-0~11-N '>-. 

0 

0 

HN) 
OAN \I Hp 

1,-0~11-N '>-. 
82 169 0 42 

- 250 -

H-NMR ii (ppm) 

Form 

(CDC1 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 (lH, m), 3.60 (2H, t, 
J = 5. 9 Hz), 4.35-4.42 (2H, ml, 
4.80-4.85 (lH, ml, 5.24 {2H, 

s)' 5.94 {lH, dd, J = 7.8 Hz, 
2.2 Hz), 7.35-7.82 (llH, ml, 
8. 35 (lH, brs) 

Foam 

(CDCl3) 
1.69-2.28 (lOH, m)' 2.42-2.55 
(2H, ml, 3.38 (2H, t, J = 6.2 
Hz), 4.96 (lH, brs), 5.03 (2H, 

s)' 5.77 {lH, d, J = 7.8 Hz), 

7.20-7.36 (SH, m), 7.49 (lH, d, 
J = 7.3 Hz), 8.96 (lH, brs) 
Foam 
(DMSO-d,) 
1.37 (3H, d, J = 7.0 Hz), 1.61-
1.81 (2H, ml, 2.50-2.60 (lH, 
ml, 2.72-2.83 (lH, ml, 3.25-
3.40 {2H, m)' 4.35-4.46 {lH, 
ml, 4.97 {2H, s)' 5.60 (lH, d, 
J = 7.8 Hz), 7.19-7.37 (SH, ml, 
7.62 (lH, d, J = 7. 8 Hz), 7.75 
(lH, d, J = 8.64 Hz), 11.3 {lH, 
brs) 
Foam 



(0435] 

[Table 52] 

!Reference 
Example !Example Product 

Yield 
(%) 

!<Jo. 

0 
HN:J 

oAN ~Hp [_,.0...__......-...~-N ">.. 

0 
83 170 41 

0 
HN:J 

oAN ~HR [_,.0...__......-...~-N ">.. 

84 171 0 F 37 

0 
HN:J 

OAN ~HR [_,.O...__......-...~-N ">.. 

0 0 38 
85 172 

' 
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H-NMR 0 (ppm) 

Form 

(DMSO-d 6 ) 

0.82 (3H, t, J = 7.3 Hz), 1.55-
1.82 (4H, m), 2.36-2.47 (lH, m), 
2.66-2.77 (lH, m), 3.20-3.30 
(2H, m), 4.08-4.17 (lH, m), 4.96 
{2H, s), 5.61 (lH, d, J = 7.8 
Hz), 7.20-7.35 (SH, m), 7.60 
(lH, d, J = 7. 8 Hz), 7.77 (lH, 

d, J = a. 9 Hz), 11.3 (lH, brs) 

Foam 
(DMSO-d,) 
1.39 {3H, d, J = 6. 8 Hz), 1.71-

1.83 (2H, m), 2.66-2.76 (lH, m), 
2.84-2.95 (lH, m), 3.42 (2H, t, 
J = 6.2 Hz), 4.68-4.76 (lH, m), 
5.01 (2H, s), 5.61 (lH, d, J = 
7. 8 Hz), 7.11-7.35 (3H, m), 
7.48-7.54 {lH, m), 7.64 (lH, d, 
J = 7.8 Hz), 7.88 (lH, d, J = 
7. 8 Hz), 11.3 (lH, brs) 

Foam 

(DMSO-d,) 
1.30 {3H, d, J = 7. 0 Hz), 1.64-
1.81 (2H, m), 2.57-2.67 (lH, m), 
2.78-2.87 (lH, m), 3.27-3.32 
(2H, m), 3.78 (3H, s), 4.72-4.80 
(lH, m), 4.98 (2H, s), 5.60 (lH, 
d, J = 7.8 Hz), 6.89-6.97 {2H, 
m), 7.17-7.24 {lH, m), 7.36-7.39 
(lH, m), 7.62 (lH, d, J = 7.8 
Hz), 7.68 (lH, d, J = 8. 9 Hz), 
11.3 (lH, brs) 

Foam 



[0436] 

[Table 53] 

Referenc 

Example e Product Yield 
Example (%) 

No. 

0 

HN) 
oAN \?HR [,-O~)j-N ,,,._ 

86 173 O Cl 
37 

0 

HNJ oAN \I Hp 
[,..-0~~-N :::::-.. F 

0 
87 174 35 

0 

HNJ oAN \I Hp 
[_..-0~8-N :::::-.. Cl 

88 175 39 
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1H-NMR Ii (ppm) 

Form 

(DMSO-d6 ) 

1.35 (3H, d, J = 7.0 Hz), 1.68-
1.85 (2H, ml, 2.65-2.76 {lH, ml, 
2.79-2.95 (lH, m), 3.37-3.47 
(2H, m), 4.80-4.89 {lH, ml, 5.00 
{2H, s)' 5.61 (lH, d, J = 7.8 
Hz), 7.24-7.45 (3H, ml, 7.61 
(lH, dd, J = 1.1, 8.4 Hz), 7.64 
(lH, d, J = 7.8 Hz), 8.00 (lH, 
d, J = 8 .1 Hz), 11.3 {lH, brs) 

Foam 
(DMSO-d6 ) 

1.37 {3H, d, J = 7.3 Hz), 1.69-
1.82 {2H, ml, 2.63-2.74 (lH, m), 
2.81-2.92 (lH, ml, 3.39-3.44 
(2H, ml, 4.44-4.51 (lH, m), 5.01 
(2H, s)' 5.61 (lH, d, J = 7.8 
Hz), 7.02-7.10 (lH, m)' 7.18-
7.23 (2H, ml, 7.33-7.41 (lH, ml, 
7.64 {lH, d, J = 7.8 Hz), 7.80 
(lH, d, J = 8 .4 Hz), 11.3 (lH, 
brs) 

Foam 

(DMSO-d 6 ) 

1.37 (3H, d, J = 7.0 Hz), 1.68-
1. 86 (2H, ml, 2.64-2.75 (lH, m), 
2.83-2.95 (lH, m), 3.40-3.47 
(2H, ml, 4.41-4.52 (lH, ml, 5. 02 
(2H, s)' 5.61 (lH, d, J = 7.8 
Hz), 7.25-7.39 (3H, ml, 7 .45 
(lH, s)' 7.65 (lH, d, J = 7.8 
Hz), 7.81 (lH, d, J = 8.4 Hz), 
11.3 (lH, brs) 

Foam 



[0437] 

[Table 54] 

Reference 
Yield Example Example Product 
(%) 

~o. 

0 HNJ oAN llHP 
vo~*-N ~ Br 

0 
89 176 40 

0 

HNj 
oAN II HR 

1,-0~ftN "'--

O Br 
90 177 35 

0 

HNj 

,A, i ".f !,-O~)j-N "'--
91 178 0 15 

11 

0 

HNj r-0 OAN II ""'-/; 
92 179 i,,o~s-NV 35 

" ~ 
0 ~ ~ 
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1H-NMR Ii (ppm) 

Form 

(DMSO-d,) 
1.37 {3H, d, J = 6. 8 Hz), 1.71-
1.83 {2H, m)' 2.65-2.75 (lH, m)' 
2.84-2.95 (lH, m)' 3.40-3.47 
(2H, m)' 4.43-4.48 (lH, m)' 5.02 
(2H, s)' 5.61 {lH, d, J = 8.1 
Hz), 7.26-7.46 (3H, m)' 7.58 
{lH, brs), 7.65 (lH, d, J = 8.1 
Hz), 7.80 (lH, d, J = 8.4 Hz), 
11.3 (lH, brs) 

Foam 
(DMSO-d,) 
1.34 (3H, d, J = 7. 0 Hz), 1.67-
1. 85 (2H, m)' 2.63-2.74 (lH, m), 
2.82-2.93 (lH, m)' 3.32-3.43 
{2H, m)' 4.81-4.84 (lH, m), 5.00 
(2H, s)' 5.61 (lH, d, J = 8.1 
Hz), 7.16-7.22 (lH, m)' 7.38-
7.44 (lH, m)' 7.54-7.62 (2H, m)' 
7. 64 (lH, d, J = 7.8 Hz), 8.04 
{lH, d, J = 7. 6 Hz), 11.3 (lH, 
brs) 

Foam 

(CDCl,) 
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 {lH, s)' 
5.03 (2H, s)' 5.25 (lH, d, J = 
8.4 Hz), 5.76 (lH, d, J = 8.1 
Hz), 7.20-7.41 (SH, m)' 7.52 
(lH, d, J = 8 .1 Hz), 8.58 (lH, 
brs) 

Foam 

(DMSO-d,) 
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 (lH, d, J = 
7.9 Hz), 7.21-7.33 (lOH, m)' 
7.68 (lH, d, J = 7. 9 Hz), 11.3 
(lH, brs) 

Foam 



[0438] 

[Table 55] 

Reference 
1H-NMR B {ppm) 

Yield 
Example Example Product 

{%) 

93 

94 

No. Form 

0 

HNJ {CDCl,) 
1.84-1.94 {2H, m)' 2.80-2.86 

~' '2)° {2H, m)' 3.45-3.50 (2H, t' J = 
vo~w-N :::::_.... F 5. 7 Hz), 5.01 {2H, s)' 5. 72 {lH, 

180 0 27 t, J = 8.4 Hz), 5.86 {lH, d, J = 
pl 7. 8 Hz), 6.96-7.38 {llH, m)' 

"" 
9.39 (lH, brs) 

Foam 

0 {CDCl,) 
1.52 (3H, d, J = 6. 8 Hz), 1.89-HNJ J-_I 0 PC[ 1.94 (2H, m)' 2.71-2.83 {2H, m)' 

0 to~M-~ "" I 
3.55 (2H, t, J = 5.9 Hz), 4.60-

181 " 32 
4.65 {lH, m)' 4.85 {lH, d, J = 

0 6.2 Hz), 5. 77 (lH, d, J = 7. 8 
Hz}, 5.06 {2H, s)' 7.21-7.36 
{SH, ml, 8.60 {lH, brs) 

Foam 

[0439] 

Example 95 

Synthesis of 5-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)­

yl)methyl)-N-(l,2-diphenylethyl)thiophene-2-sulfonamide 

[0440] 

[Formula 77] 

0 

HN~ 
J-__J -g:> ON \?H ~O 

l_,...s,,,s-N 
V8 1 ~ 

[ 0441] 

The 5-(chloromethyl)-N-(l,2-diphenylethyl)thiophene-

2-sulfonamide (193 mg) obtained in Reference Example 182 
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was dissolved in DCE (4.0 mL). To the solution, a 

solution of 2,4-bis(trimethylsilyloxy)pyrimidine (190 mg) 

obtained according to a method described in the document 

(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 mixture 

was heated to reflux at 95°C for 15 hours. The reaction 

mixture was cooled to room temperature, water (50 mL) 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 x 3) 

The organic layer was washed with brine (50 mL), dried 

over anhydrous sodium sulfate, and then concentrated under 

reduced pressure. The residue was purified by silica gel 

column chromatography (100% ethyl acetate) to obtain the 

title compound (58 mg, yield: 25%). 

[0442] 

1H-NMR (CDC1 3 ) O (ppm): 3.03 (2H, d, J ~ 6.7 Hz), 5.00 

(2H, s), 5.61 (lH, brs), 5.70-5.77 (2H, m), 5.95-7.25 (13H, 

m), 8.92 (lH, 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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(0445] 

The title compound (118 mg, yield: 44%) was obtained 

according to the method of Example 95 from the N-

benzhydryl-4-(bromomethyl)benzenesulfonamide (250 mg) 

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 (CDCl3) Ii (ppm): 4. 89 (2H, s)' 5. 25 (lH, d, J = 

7.6 Hz), 5.64 (lH, d, J = 7.6 Hz), 5.76 (lH, d, J = 8.1 

Hz), 7.06-7.26 (13H, m), 7.62-7.65 (2H, m), 8.41 (lH, brs) 

(0447] 

Example 97 

(R)-N-(1-(3-(cyclopropylmethoxy)-4-fluorophenyl)propyl)-4-

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

yl)methyl)benzenesulfonamide 

[ 044 8] 

[Formula 79] 
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[ 044 9] 

The title compound (140 mg, yield: 60%) was obtained 

according to the method of Example 95 from the (R)-4-

(bromomethyl)-N-(l-(3-(cyclopropylmethoxy)-4-

fluorophenyl)propyl)benzenesulfonamide (216 mg) obtained 

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)). 

[ 04 5 0 l 

1H - NMR (CDC 1, ) .s (ppm) : 0 . 2 7 - 0 . 3 1 ( 2 H' m) ' 0 . 5 9 - 0 . 6 2 

(2H, m), 0.81 (3H, t, J = 7.6 Hz), 1.18-1.29 (lH, m), 

1.65-1.88 (2H, m), 3.62-3.70 (2H, m), 4.10-4.19 (lH, m), 

4.88 (2H, s), 5.72 (lH, d, J = 7.6 Hz), 5.78 (lH, d, J = 

8.1 Hz), 6.55-6.82 (3H, m), 7.14-7.56 (SH, m), 9.39 (lH, 

brs) 

[0451] 

Example 98 

Synthesis of (R)-N-(l-(3-(cyclopropylmethoxy)-4-

fluorophenyl)ethyl)-3-(2,4-dioxo-3,4-dihydropyrimidin-

1(2H)-yl)propane-l-sulfonamide 

[0452] 

[Formula 8 0] 

[0453] 
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The (R)-N-(1-(3-(cyclopropylmethoxy)-4-

fluorophenyl)ethyl)-3-hydroxy-N-(methoxymethyl)propane-l­

sulfonamide (87 mg) obtained in Reference Example 185 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 method 

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 residue 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 temperature 

for 30 minutes. The reaction mixture was concentrated 

under reduced pressure, and the residue was then purified 

by silica gel column chromatography (100% ethyl acetate) . 

The obtained compound was dissolved in dioxane (600 µL) . 

To the solution, a hydrochloric acid-dioxane solution (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 X 2). The organic 

layer was washed with brine (10 mL), dried over anhydrous 

sodium sulfate, and then concentrated under reduced 
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pressure. The residue was purified by silica gel column 

chromatography (100% ethyl acetate) to obtain the title 

compound (32 mg, yield: 33%). 

[ 04 54] 

1 H-NMR (CDC1 3 ) O (ppm): 0.34-0.40 (2H, m), 0.63-0.71 

(2H, m), 1.24-1.32 (lH, 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 (lH, m), 4.93-5.08 (lH, 

m), 5.68 (lH, d, J = 7.3 Hz), 6.82-6.90 (4H, m), 8.75 (lH, 

brs) 

[0455] 

Example 99 

Synthesis of (S)-N-(2-(3-(cyclopentyloxy)-4-fluorophenyl)-

2-hydroxybutyl)-3-(2,4-dioxo-3,4-dihydroxypyrimidin-1(2H)-

yl)propane-1-sulfonamide 

[0456] 

[Formula 81] 

[0457] 

The (S)-tert-butyl 2-(3-(cyclopentyloxy)-4-

fluorophenyl)-2-(trimethylsilyloxy)butyl(3-

hydroxypropylsulfonyl)carbamate (249 mg) obtained in 

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) obtained 
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according to a method 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, 

250 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 

residue was then purified by silica gel column 

chromatography (50% ethyl acetate/hexane) . The obtained 

compound was dissolved in a solution of methylamine in 

methanol (40%, 4.0 mL), and the solution was stirred at 

room temperature for 30 minutes. The reaction mixture was 

concentrated under reduced pressure, and the residue was 

then purified by silica gel column chromatography (100% 

ethyl acetate) . The obtained compound was dissolved 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 reaction 

mixture was neutralized by the addition of an aqueous 

saturated sodium bicarbonate solution (10 mL) at 0°C, and 

was then extracted with chloroform (20 mL x 2) . The 

organic layer was washed with brine (10 mL), dried over 

anhydrous sodium sulfate, and then concentrated under 

reduced pressure. The residue was purified by silica gel 

column chromatography (100% ethyl acetate) to obtain the 

title compound (38.5 mg, yield: 18%). 

[0458] 

1H-NMR (CDC1 3 ) 0 (ppm): 0.76 (3H, t, J = 7.3 Hz), 

1.59-1.92 (llH, m), 2.05-2.13 (2H, m), 2.90-2.99 (3H, m), 
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3.40-3.43 (2H, m), 3.81 (2H, t, J = 6.8 Hz), 4.83 (lH, 

brs), 5.69 (lH, d, J = 7.7 Hz), 6.82-7.06 (3H, m), 7.20 

(lH, d, J = 7.9 Hz) 

[0459] 

Examples 100 to 127 

Compounds shown below were synthesized according to 

the method of Example 98 from the compounds obtained in 

Reference Examples 186, 187, and 189 to 214, respectively. 

The results are shown in tables below. 

[0460] 

Example 100 

(R,E)-N-(l-(3-(cyclopropylmethoxy)-4-fluorophenyl)ethyl)-

5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)pent-3-ene-1-

sulfonamide 

Example 101 

(R)-N-(1-(3-(cyclopropylmethoxy)-4-fluorophenyl)ethyl)-5-

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

sulfonamide 

Example 102 

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

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

Example 103 

N-(3-(cyclopropylmethoxy)benzyl)-5-(2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)pentane-l-sulfonamide 

Example 104 

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

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-sulfonamide 

[0461] 

Example 106 

(R)-N-(1-(3-(cyclopentyloxy)phenyl)ethyl)-5-(2,4-dioxo-

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-sulfonamide 

[0462] 

Example 108 

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

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

Example 109 

(R)-N-(1-(3-(cyclopropylmethoxy)phenyl)ethyl)-5-(2,4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)pentane-1-sulfonamide 

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 

[ 04 6 3] 

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-sulfonamide 

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-dihydropyrimidin-

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

Example 115 

(R)-N-(1-(3-(cyclopropylmethoxy)-4-fluorophenyl)propyl)-3-

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

sulf onamide 

[ 04 64] 

Example 116 

(R)-N-((3-(cyclopropylmethoxy)-4-fluorophenyl) (4-

fluorophenyl)methyl)-3-(2,4-dioxo-3,4-dihydropyrimidin-

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 

[ 04 6 S] 

Example 121 
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(R)-3-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-N-(l-(3-

fluorophenyl)ethyl)propane-l-sulfonamide 

Example 122 

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

ethynylphenyl)ethyl)propane-l-sulfonamide 

Example 123 

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

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

Example 124 

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

tolylethyl)propane-l-sulfonamide 

Example 125 

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

(trifluoromethyl)phenyl)ethyl)propane-l-sulfonamide 

Example 126 

(S)-3-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-N-(l­

phenylethyl)propane-l-sulfonamide 

Example 127 

(S)-N-(2,3-dihydro-1H-inden-l-yl)-3-(2,4-dioxo-3,4-

dihydropyrimidin-1(2H)-yl)propane-l-sulfonamide 
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[0466] 

[Table 56] 

Reference 
Example Example Product 

No. 

0 

100 186 
HN~ 

0 N II H )-_I 0 PF 
~r" ,,..I ov 

0 

:t'J 0 PF 101 187 
0 N II H I 
~S-N '>.. v 0 0 

0 

HN~ 
102 189 oAN ~Hp 

~8-N ::::.._ av 

Yield 
(%) 

35 

17 

39 
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1H-NMR 0 (ppm) 

Form 

(CDC1 3 ) 

0.35-0.38 (2H, m), 0.63-0.68 
(2H, m)' 1.22-1.30 (lH, 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 (lH, m)' 
5.06-5.12 {lH, m)' 5.51-5.77 
(3H, m)' 6.82-7.19 (4H, m), 8.55 
(lH, brs) 

Foam 
(CDC1 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 (lH, m), 
5.71 (lH, d, J = 7. 8 Hz), 6.82-
7.12 (4H, m) 

Foam 

(CDC1 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 (lH, 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 (lH, m)' 
4.80 (lH, brs), 5.65 (lH, d, J = 
7.8 Hz), 6.82 (2H, d, J = 7.0 
Hz), 7.10 (lH, d, J = 7. B Hz), 
7.22-7.29 (2H, m)' 9 .11 (lH, 
brs) 

Foam 



[0467] 

[Table 5 7] 

Referenc 
e Yield 

Example 
Example 

Product 
{%) 

No. 

0 

""J 103 190 aAN ~H~ 55 
~8~N :::,.. ov 

0 

HN) 
104 191 oAN flHP 38 

~g-N ~ 0-0 
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1H-NMR 8 {ppm) 

Form 

(CDC1 3 ) 

0.33-0.38 {2H, m)' 0.61-0.68 
(2H, m)' 1.22-1.30 {lH, 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 {lH, brs), 5.70 {lH, 

dd, J = 8.1, 1. 9 Hz}, 6.79-6.90 
{3H, m)' 7.11 (lH, d, J = 7.6 
Hz), 7.22-7.29 (lH, m)' 8.45 
{lH, brs) 

Foam 

{CDCl,) 
], . 53 (3H, d, J = 6.8 Hz), 1.56-
1.70 (2H, m)' 1.72-2.09 {SH, m)' 
2.58 -2.74 (2H, m)' 3.64-3.89 
(2H, m)' 4.55-4.60 (lH, m)' 
4.65-4.73 {lH, m), 4.74-4.80 
(lH, m)' 5.66 (lH, d, J = 7.9 
Hz), 6.81-6.88 (3H, m)' 7.13 
{lH, d, J = 7.9 Hz), 7.25-7.29 
(lH, m)' 8.22 {lH, brs) 

Foam 



(0468] 

[Table 58] 

Reference r£ield !Example !Example Product 
(%) 

Ila. 

0 

HN~ 
105 192 

aAN RHP 
26 

~~-N ~ 0-0 

0 

HN~ 
106 193 47 

oAN R "P ~~-N ~ 0-0 
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"H-NMR 0 (ppm) 

Form 

(CDC1 3) 

1.53 (3H, d, J = 6.8 Hz), 1.61-
1.98 (SH, m)' 2.33-2.48 (2H, m)' 
2.59-2.87 (2H, m)' 4.18-4.23 
(2H, m)' 4.51-4.58 (lH, m)' 
4.73-4.79 (lH, m)' 4.84-4.90 
{lH, m)' 5.37-5.60 (2H, m)' 5.70 
(lH, d, J = 8 .1 Hz), 6.74-6.87 
(3H, m)' 7.12 (lH, d, J = 8.0 
Hz), 7.21-7.26 (lH, m)' 8.68 
(lH, brs) 

Foam 

(CDC1'3 ) 

1.26-1.38 (4H, m)' 1.52 {3H, d, 
J = 7.0 Hz), 1.53-1.98 (lOH, m)' 
2.53-2.80 (2H, m)' 3.60-3.67 
(2H, ,ffi) I 4.48-4.60 (lH, m)' 
4.72-4.79 (lH, m)' 5.46-5.52 
(lH, m), 5.71 (lH, d, J = 8.1 
Hz), 6.77-6.98 (3H, m), 7.13 
(lH, d, J = 7. 8 Hz), 7.16-7.27 
(lH, m)' 9.66 (lH, brs) 

Foam 



[0469] 

[Table 59] 

Referenc 
e 

Product Example 
Example 

107 

108 

No. 

194 

195 

[0470] 

[Table 60] 

IReferenc 

0 

HN~ oAN II Hp 
~*-N ::::.... o""(F 

O F 

0 

HN:J oAN II Hp 
~g-N ~ ov 

Example " Product 
~xample 
l:<ro. 

0 HN:J OAN ~Hp 
109 196 ~8-N ::::,.. ov 

Yield 
(%) 

26 

36 

Yield 
(%) 

33 
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1H-NMR 0 (ppm) 

Form 

(CDCl,) 
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 (lH, m)' 4.84-4.90 
(lH, m)' 5.67 {lH, d, J = 7.9 
Hz), 6.10 (lH, tt, J = 55 Hz, 
0. 8 Hz), 6.81-6.95 {3H, m)' 7.12 
(lH, d, J = 7.9 Hz), 7.22-7.31 
(lH, m)' 8.44 (lH, brs) 

Foam 

(CDC1 3 ) 

0.33-0.39 (2H, m), 0.62-0.70 
(2H, ffi) I ·-1.22-1.30 {lH, 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. B Hz), 4.53-4.61 {lH, m)' 
4.80 (lH, brs), 5.66 (lH, d, J = 
7. 8 Hz), 6.82-6.90 (3H, m)' 7.12 
{lH, d, J = 7.8 Hz), 7.22-7.29 
(lH, m)' 8.85 (lH, brs) 

Foam 

H-NMR 0 (ppm) 

form 

(CDCl,) 
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 (lH, 

m), 4.77 (lH, brs), 5.69 (lH, 

dd, J = 8 .1, 1.9 Hz), 6.81-6.90 
(3H, m)' 7.09 (lH, d, J = 7. 8 
Hz), 7.22-7.29 (lH, m), 8.55 
(lH, brs) 

Foam 



[0471] 

[Table 61] 

Reference 
Yield Example Example Product 
(%) 

No. 

0 

HN:J 
llO 197 OAN ~Hp 35 

~S-N::::.... V 8 0 

0 

HN I 
lll 198 38 

~S-N ':-.. 
II 
0 

"" I 
""' 

0 

HN) 
~. '2;°' ll2 199 ~~-N ~ ov 37 

"" I 
"" 
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H-NMR B (ppm) 

Form 

(CDCl,) 
0.34-0.37 {2H, m)' 0.62-0.69 
(2H, m), 1.22-1.30 {lH, 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 {lH, d, 
J = B .1 Hz), 6.81-6.90 (3H, m)' 
7.11 {lH, d, J = 7. 8 Hz), 7.22-
7.29 {lH, ml' 8.23 (lH, brs) 

Foam 

(DMSO-d,) 
1.73-1.81 (2H, m)' 2.71-2.77 
(2H, ml, 3.52-3.59 {2H, m)' 5.50 
(lH, dd, J = 8. 0' 2.2 Hz), 5.59 
(lH, d, J = 9. 6 Hz), 7.21-7.40 
(llH, m)' 8.4 (lH, d, J = 9.7 
Hz), 11.2 {lH, brs) 

Foam 

(CDCl,) 
0.31-0.37 (2H, m)' 0.61-0.68 
(2H, ml, 1.22-1.28 (lH, 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 (lH, m)' 5.63-5.70 
(2H, m)' 6.82-6.91 {3H, m)' 7.09 
(lH, d, J = 7.8 Hz), 7.22-7.30 
(6H, m), 8.22 (lH. brs) 

Foam 



[0472] 

[Table 62] 

Reference 
~ield 

11H-NMR b (ppm) 
Example !Example Product 

(%) 
~o. !Form 

(CDCl, I 
0.34-0.38 {2H, ml, 0.61-0.67 
(2H, ml, 1.22-1.30 (lH, ml, 

0 2.60-2.70 (2H, ml, 3.15 (2H, t, 

HN~ J = 7.0 Hz), 3.79 (2H, t, J = 
113 200 

OJ..N RH~ 49 7. 0 Hz), 4.27-4.32 {2H, m), 4.75 

~S-N ~ v (2H, d, J = 6.8 Hz), 5.55-5.81 
8 0 (4H, ml, 6.81-6.90 (3H, ml, 7.17 

(lH, d, J = 7.8 Hz), 7.22-7.29 
(lH, m) 
Foam 

0 (CDCl,J 

HN~ 0.33-0.39 (2H, ml, 0.62-0.69 
(2H, m), 1.20-1.2.8 (lH, m), 

~- '¢ 2.00-2.09 {2H, ml, 2.75 (2H, t, 
114 201 ~8-N ~ av 31 J = 7.1 Hz), 3.69-3.85 {4H, ml, 

"" I 
5.62-5.70 (2H, ml, 6.82-7.19 
(3H, m), 7.22-7.29 (6H, m) 

"" 
F 

Foam 

(CDCl, I 
0.35-0.38 (2H, ml, 0.62-0.70 
(2H, ml, 0.90 (3H, t, J = 7.3 

0 
Hz), 1.22-1.32 (lH, ml, 1.75-

HN~ F 
1.96 (2H, ml, 1.98-2.07 (2H, m), 

115 202 
OJ..N ~ "P 43 2.56-2.61 (2H, ml, 3.57-3.79 

~S-N ~ v {2H, ml, 3.89 (2H, d, J = 7.1 0 0 Hz), 4.23-4.30 (lH, ml, 5.68 
(lH, d, J = 7.9 Hz), 6.82-7.10 
(4H, ml 
Foam 
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[0473] 

[Table 63] 

Reference 
Example Example 

No. 

116 203 

117 204 

118 20S 

Yield 
Product 

(%) 

0 

HN~ F 

~' '¢ ~8-N ~ ov SS 

"" I 
""'" 

F 

0 

HNJ OAN ~Hp 
~S-N :,,__ 

II S2 
0 

0 

HNJ 
o"-, ~"P ~S-N :,,__ SS 

II 
0 

- 271 -

1H-NMR ii (ppm) 

Form 

(CDCl,) 
0.33-0.39 (2H, ml, 0.62-0.68 
(2H, ml, 1.20-1.28 (lH, 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), S.62-
5.70 {2H, m)' 6.82-7.12 (3H, m)' 
7.22-7.27 (SH, m) 

Foam 

(DMSO-d,) 
1.36 (3H, d, J = 7. 0 Hz), 1.75-
1.85 (2H, m)' 2.55-2.61 (lH, ml, 
2.70-2.79 (lH, m)' 3.49-3.66 
(2H, m)' 4.41-4.43 {lH, ml, 5.51 
(lH, d, J = 7. 8 Hz), 7.20-7.36 
(SH, m), 7. 46 (lH, d, J = 7. 8 
Hz), 7.77 (lH, brs), 11.2 (lH, 
brs) 

Foam 

(DMSO-d 6 ) 

0.80 (3H, t, J = 7.3 Hz), 1.53-
1.85 (4H, ml, 2.38-2.48 (lH, m)' 
2.62-2.73 (lH, ml, 3.37-3.64 
{2H, ml, 4.11-4.15 (lH, ml, 5.50 
{lH, d, J = 7.8 Hz), 7.18-7.37 
(SH, m), 7.40 (lH, d, J = 7.8 
Hz), 7.77 (lH, d, J = 8 .1 Hz), 
11.2 (lH, brs) 
Foam 



[0474] 

[Table 64] 

Reference 
Yield Example Example Product 
(%) No. 

0 

HN) 
O~N ~ HY9 
~S-N ::,... 

" 119 206 
0 F 

49 

0 

HN) 
O~N ~HR 
~S-N ::,... 

120 207 " 57 O Cl 

0 

HNJ oAN \I Hp 
~S-N ::,._ 

121 208 " F 54 0 

- 272-

1H-NMR B (ppm) 

Form 

(DMSO-d 6 ) 

1.39 (3H, d, J = 7. 0 Hz), 1. 85-
1.90 {2H, m), 2.67-2.78 {lH, m), 
2.83-2.91 (lH, m), 3.59-3.71 
(2H, m), 4.69-4.80 (lH, m), 5.53 
(lH, d, J = 7.8 Hz), 7.09-7.31 
(3H, m), 7.46-7.53 (lH, m), 7.52 
(lH, d, J = 7.8 Hz), 7.89 {lH, 
brs), 11.2 (lH, brs) 

Foam 

(DMSO-d 6 ) 

1. 35 (3H, d, J = 6.8 Hz), 1. 85-
1.90 (2H, m), 2.69-2.77 (lH, m), 
2.82-2.90 (lH, m), 3.61-3.70 
(2H, m), 4.82-4.89 (lH, m), 5.53 
(lH, d, J = 7. 8 Hz), 7.24-7.30 
{lH, m), 7.35-7.40 (2H, m), 7.51 
{lH, d, J = 7.8 Hz), 7.57-7.60 
(lH, m), 8.02 (lH, brs), 11.2 
(lH, brs) 

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 
(lH, m), 5.53 (lH, d, J = 7. 8 
Hz), 7.03-7.09 (lH, m), 7.17-
7.22 {2H, m), 7.33-7.41 {lH, m), 
7.51 {lH, d, J = 7.8 Hz), 7.82 
(lH, d, J = 6.2 Hz), 11.2 (lH, 
brs) 

Foam 



[0475] 

[Table 65] 

Ref erenc 

Example e 
Product 

Yield 
Example (%) 

No. 

0 

HNJ 
oA, ~ "Y? 122 209 ~S-N ::,... 49 

" 0 

11 

0 

HNJ 
OAN \?Hf? 

123 210 ~S-N ::,... 55 " O Br 

- 273 -

1H-NMR ii (ppm) 

Form 

(DMSO-d6) 

1. 36 (3H, d, J = 7. 3 Hz), 1.77-
1.87 {2H, ml, 2.61-2.72 (lH, ml, 
2.77-2.88 (lH, ml, 3.56 {2H, ml, 
4.43 (lH, s)' 4.87-4.96 (lH, m), 
5.52 (lH, d, J = 8 .1 Hz), 7.25 
(lH, t, J = 7.3 Hz), 7.40-7.50 
(3H, ml, 7.56 {lH, d, J = 8 .1 
Hz), 7.97 {lH, brs), 11.2 (lH, 

brs) 

Foam 

(DMSO-d6 ) 

1.34 (3H, d, J = 6. 8 Hz), 1.84-
1.92 (2H, ml, 2.64-2.75 (lH, ml, 
2.80-2.91 (lH, ml, 3.58-3.70 
{2H, ml, 4.78-4.85 {lH, m)' s ... 53 
(lH, d, J = 7.8 Hz), 7.16-7,22 
(lH, m), 7.42 (lH, t, J = 7.8 
Hz), 7.50 (lH, d, J = 7.8 Hz), 

7.53-7.61 (2H, ml, 8.06 (lH, 
brs), 11.2 {lH, brs) 

Foam 



[0476] 

[Table 66] 

Reference 
Example Example 

No. 

124 211 

125 212 

Yield Product 
(%) 

0 HNJ 
O~N ~HY? 
~S-N ::::--. 

" 0 52 

0 HNJ 
O~N ~HR 
~S-N ::::--. 50 " 0 

CF3 

- 274 -

1H-NMR 0 (ppm) 

Form 

(DMSO-d,) 
1.34 (3H, d, J = 6. 8 Hz), 1.78-
1.89 {2H, m), 2.30 (3H, s)' 
2.45-2.56 (lH, ml, 2.68-2.79 
(lH, ml, 3.49-3.69 (2H, ml, 
4.65-4.71 (lH, m), 5.52 (lH, d, 
J = 7.8 Hz), 7.08-7.23 {3H, ml, 
7.42 (lH, d, J = 7.6 Hz), 7.47 
(lH, d, J = 7.8 Hz), 7.81 {lH, 
d, J = 7.6 Hz), 11.2 (lH, brs) 

Foam 

(DMSO-d,I 
1.38 (3H, d, J = 7.0 Hz), 1.75-
1.90 (2H, ml, 2.50-2.60 {lH, ml, 
2.71-2.82 (lH, ml, 3.52-3.65 
{2H, ml, 4.77 {lH, d, J = 6.5 
Hz), 5.50 (lH, d, J = 7. 8 Hz), 
7.46 (2H, t, J = 7. 6 Hz), 7. 62-
7.74 (2H, ml, 7.83 (lH, d, J = 
7.8 Hz), 8.16 (lH, brs), 11.2 
{lH, brs) 

Foam 



[0477] 

[Table 67] 

Reference 
1H-NMR 6 {ppm) 

Example Example Product 
Yield 
{%) 

126 

127 

No. 
Form 

0 {DMSO-d,J 
1. 36 (3H, d, J = 7.0 Hz), 1.74-

HNJ 1.86 (2H, ml, 2.55-2.60 (lH, m), 

oAN \? H~ 
2.70-2.77 (lH, ml, 3.50-3.67 
(2H, ml, 4.41-4.42 (lH, ml, 5. 52 

213 ~S-N :::,__ 45 (lH, d, J = 7.8 Hz), 7.20-7.36 
II . {SH, ml, 7.47 (lH, d, J = 7.8 0 

- Hz), 7.78 (lH, brs), 11.2 {lH, 
brs) 

Foam 

0 {DMSO-d1;) 

HNJ 
1.77-1.91 (2H, ml, 1.98-2.09 
(2H, m), 2.68-2.94 {2H, ml, 
3.10-3.18 {2H, ml, 3.80 (2H, t, 

oAN \? H~ J = 7.0 Hz), 4.72-4.81 (lH, ml, 
214 ~S-N :::,__ 39 5.58 (lH, d, J = 7.8 Hz), 7. 20-

II • 7.33 {4H, m)' 7. 62 {lH, d, J = 0 -~ 
6.5 Hz), 7.65 (lH, d, J = 7.8 
Hz), 11.2 {lH, brs) 

Foam 

[0478] 

Example 128 

Synthesis of N-(3-(cyclopropylmethoxy)benzyl)-4-((2,4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)methyl)piperidine-1-

sulfonamide 

[0479] 

[Formula 82] 

[0480] 
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The 4-(aminomethyl)-N-(3-

(cyclopropylmethoxy)benzyl)piperidine-l-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 aliquot 

(1.2 mL) of a solution of 3-methoxy-2-propenoyl isocyanate 

(64 mg) in toluene (2.0 mL) obtained according to a method 

described in the document (J. Heterocyclic Chem., 36, 293 

(1999)) were gradually added at 0°C, and the mixture was 

stirred at room temperature for 3 days. To the reaction 

mixture, water (5.0 mL) was added, and the resultant 

mixture was then extracted with ethyl acetate (10 mL). 

The organic layer was washed with water (5.0 mL) and brine 

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

concentrated under reduced pressure. The residue was 

purified by silica gel column chromatography (70% ethyl 

acetate/hexane). The obtained colorless oil (104 mg) was 

dissolved in a hydrochloric acid-dioxane solution (4.0 M, 

2.0 mL), and the mixture was stirred at room temperature 

for 1.5 hours. The reaction mixture was concentrated 

under reduced pressure, and the residue was co-evaporated 

with toluene (5.0 mL). The residue was then purified by 

silica gel column chromatography (2% methanol/chloroform) 

to obtain the title compound (63 mg, yield: 64%) as a 

colorless solid. 

[0481] 

1H-NMR (DMSO-d,) 15 (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 (lH, d, J = 7.8 Hz), 6.75-6.90 

(3H, m), 7.17-7.24 (2H, m), 7.57 (lH, d, J = 8.1 Hz), 7.67 

(lH, brs), 11.2 (lH, brs) 

(0482] 

Example 129 

Synthesis of N-benzyl-4-((2,4-dioxo-3,4-dihydropyrimidin-

1(2H)-yl)methyl)piperidine-l-sulfonamide 

(0483] 

[Formula 83] 

0 

HN) 
oAN 

l_f\N-~-Nv 
\__) 11 H I 

0 "" 
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-d.l 0 (ppm): 1.03-1.15 (2H, m), 1.49-1.62 

(2H, m), 1.62-1.82 (lH, m), 2.49-2.58 (2H, m), 3.47-3.54 

(4H, m), 4.03 (2H, d, J = 6.2 Hz), 5.53 (lH, d, J = 7.9 

Hz), 7.22-7.36 (5H, m), 7.58 (lH, d, J = 7.9 Hz), 7.70 (lH, 

t, J = 6.2 Hz), 11.2 (lH, brs) 

(0485] 

Example 130 

Synthesis of (R)-1-(3-(2-

(hydroxydiphenylmethyl)pyrrolidin-l­

ylsulfonyl)propyl)pyrimidine-2,4(1H,3H)-dione 

(0486] 
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[Formula 84] 

0 

HN'Ji 
~N 0 

L - ~/N , ............... ,s ~ 

" 0 HO 

[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 reflux 

at 93°C for 10 hours. The reaction mixture was cooled to 

room temperature, water (20 mL) and an aqueous saturated 

sodium thiosulfate solution (1.0 mL) were then added 

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 sulfate, 

and then concentrated under reduced pressure. The residue 

was purified by silica gel column chromatography (2% 

methanol/chloroform). The obtained compound was dissolved 

in THF (3.0 mL). To the solution, a solution of TBAF in 

THF (1.0 M, 1.1 mL) was added, and the mixture was stirred 

at room temperature for 3 hours. The reaction mixture was 

concentrated under reduced pressure, and the residue 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-d.) 0 (ppm): 1.62-1.67 (3H, m), 1.81-1.84 

(2H, m), 1.98-2.12 (2H, m), 2.35-2.40 (lH, m), 3.22-3.24 

(lH, m), 3.40-3.64 (3H, m), 5.22 (lH, d, J = 6.2 Hz), 5.57 

(lH, d, J = 7.6 Hz), 5.65 (lH, brs), 7.05-7.53 (llH, m), 

11.3 (lH, brs) 

[0489] 

Example 131 

Synthesis of (R)-l-(3-(2-(bis(4-

fluorophenyl) (hydroxy) methyl) pyrrolidin-l­

ylsulfonyl) propyl) pyrimidine-2, 4(1H,3H) -dione 

[0490] 

[Formula 85] 

0 

HN~ F 
OJ..N 0 

~\f_,N , s "'l. 
II 

0 HO 7 ~ -
F 

[0491] 

The title compound (80 mg, yield: 8.1%) was obtained 

as a foam by synthesis according to the method of Example 

130 from the (R)-l-(3-bromopropylsulfonyl)-2-((tert­

butyldimethylsilyloxy)bis(4-

fluorophenyl)methyl)pyrrolidine (920 mg) obtained in 

Reference Example 218. 

[0492] 
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1H-NMR (DMSO-d,) 0 (ppm): 1.71-1.79 (SH, m), 2.00-2.09 

(lH, m), 2.43-2.72 (2H, m), 3.20-3.27 (lH, m), 3.Sl-3.70 

(3H, m), S.06 (lH, d, J = 6.S Hz), S.S6 (lH, d, J = 7.8 

Hz), S.78 (lH, brs), 6.98-7.12 (4H, m), 7.38-7.S7 (SH, m), 

11. o (lH, 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] 

F 

[049S] 

The title compound (40 mg, yield: 4.2%) was obtained 

as a foam by synthesis according to the method of Example 

130 from the (R)-1-(3-bromopropylsulfonyl)-2-((tert­

butyldimethylsilyloxy)bis(3-

fluorophenyl)methyl)pyrrolidine (910 mg) obtained in 

Reference Example 219. 

[ 04 9 6] 

1H-NMR (CDCl3) 0 (ppm): 1. S3-1. S8 (lH, m)' 1. 72-1. 91 

(2H, m), 2.02-2.17 (3H, m), 2.48-2.66 (2H, m), 3.03-3.10 

(lH, m)' 3.34 (lH, s)' 3.67-3.79 (3H, m)' S.22 (lH, dd, J 
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= 3.8, 8.6 Hz), 5.73 (lH, d, J = 7.8 Hz), 6.93-7.00 (2H, 

m), 7.17-7.33 (7H, m), 8.66 (lH, 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 

[ 04 9 8] 

[Formula 87] 

[ 04 9 9] 

The 3-bromo-N-methyl-N-((l­

phenylcyclopropyl)methyl)propane-1-sulfonamide (1.69 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 saturated 

sodill.11\_)~:hiosul;fate solution (5 .. mL) were then added thereto, 

and th~· mixture was then extracted with 10% 

methanol/chloroform (50 mL). The organic layer was washed 

with brine (50 mL), dried over anhydrous sodium sulfate, 
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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 ) i5 (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 (2H, m) 

3.62 (2H, t, J = 7.3 Hz), 5.56 (lH, d, J = 7.8 Hz), 7.15-

7.36 (5H, m), 7.54 (lH, d, J= 7.8 Hz), 11.2 (lH, s) 

(0501] 

Example 134 

Synthesis of N-(3-(cyclopropylmethoxy)phenethyl)-3-(2,4-

dioxo-3,4-dihydropyrimidin-1(2H)-yl)-N-methylpropane-l-

sulfonamide 

(0502] 

[Formula 88] 

(0503] 

The title compound (34 mg, yield: 13%) was obtained 

as a foam by synthesis according to the method of Example 

133 from the 3-bromo-N-(3-

( cyclopropylmethoxy) phenethyl) -N-methylpro_pane-1-

sulfonamide ( 249 mg) obtained in 

Reference Example 223. 

[0504] 
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1H-NMR (CDCl3) 0 (ppm): 0.32-0.38 (2H, m), 0.61-0.68 

(2H, m), 1.22-1.31 (lH, 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 

(lH, d, J = 7.8 Hz), 6.76-6.80 (3H, m), 7.18-7.27 (2H, m), 

8 . 3 9 ( lH, brs) 

[0505] 

Example 135 

Synthesis of N-(5-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)­

yl)methoxy)-2-methylpentan-2-yl)-3-

methoxybenzenesulf onamide 

[0506] 

[Formula 89] 

HNJl 
~.J OMe 

0 N H 0 n 
l~N-g-u 

0 /\ ~ -

[0507] 

The benzyl 5-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)­

yl)methoxy)-2-methylpentan-2-ylcarbamate (2.80 g) obtained 

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 temperature 

for 2 hours under a hydrogen atmosphere. The precipitate 

was removed by filtration through a pad of Celite and 

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, triethylamine 
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(17 µL) and 3-methoxybenzenesulfonyl chloride (13 µL) were 

added, and the mixture was stirred at room temperature for 

3 days. To the reaction mixture, water (5.0 mL) was added, 

and the resultant mixture was then extracted with ethyl 

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 was 

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-d.) 8 (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 

(lH, d, J = 7.9 Hz), 7.11-7.15 (lH, m), 7.32-7.48 (4H, m), 

7.65 (lH, d, J = 7.9 Hz), 11.31 (lH, brs) 

[0509] 

Examples 136 to 156 

Compounds shown below were synthesized according to 

the method of Example 135 from the compound of Reference 

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-sulfonamide 
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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)methoxy)-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)methoxy)-2-

methylpentan-2-yl)-3-(trifluoromethoxy)benzenesulfonamide 

Example 144 

N-(5-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)-2-

methylpentan-2-yl)-2-methoxy-4-methylbenzenesulfonamide 

Example 145 

3-(difluoromethoxy)-N-(5-((2,4-dioxo-3,4-dihydropyrimidin-

1(2H)-yl)methoxy)-2-methylpentan-2-yl)benzenesulfonamide 

[0511) 

Example 146 

3-(N-(5-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)­

yl)methoxy)-2-methylpentan-2-yl)sulfamoyl)phenylbenzoate 

Example 147 
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5-(dimethylamino)-N-(5-((2,4-dioxo-3,4-dihydropyrimidin-

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-sulfonamide 

Example 150 

N-(5-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)-2-

methylpentan-2-yl)-3-fluorobenzenesulfonamide 

[0512] 

Example 151 

N-(5-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)-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)methoxy)-2-

methylpentan-2-yl)-4-methylbenzenesulfonamide 

Example 154 

N-(5-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)-2-

methylpentan-2-yl)-3-methylbenzenesulfonamide 

Example 155 

methyl 2-(N-(5-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)­

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] 

Example Product 

0 

HN) 
136 ~N ~H \1--0-[,-0 N-g "' h Cl 

0 

HN) 
137 

0)-_N ~ H \1--Q-
[,-0 N-g "' 0 Cl 

Cl 

0 

HN) 
138 )-_I~ 0 Cl 

o 11,,o ~-~-{( 
0 S Cl 

[0514] 

[Table 69] 

Example Product 

0 

HN) Cl 
139 

0)-_N ~ H \1--Q 
[,-0 N-8~0 

Cl 

0 

HN) 
140 

)-_ ~ 0 0 11,,o ~-M-{J 
0 s 

0 

HN) 
141 

OAN ~H \1--Q 
[,-0 N-8~h 

Br 

Yield 
(%) 

35 

34 

66 

Yield 
(%) 

49 

36 

40 
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1H-NMR c5 (ppm) 

Form 

(CD,OD) 
1.12 (6H, s)' 1.45-1.54 {4H, 

m)' 3.42-3.46 (2H, m)' 5.11 
{2H, s)' 5.69 (lH, d, J = 7.8 
Hz), 7.52-7.55 (2H, ml, 7.60 
(lH, d, J = 7.8 Hz), 7.82-7.85 
(2H, ml 
Colorless gum 
(CD,OD) 
1.14 (6H, s)' 1.52-1.54 (4H, 

m)' 3.42-3.47 (2H, m)' 5.11 
(2H, s)' 5.69 (lH, d, J = 7.8 
Hz), 7.60 (lH, d, J = 7.8 Hz), 
7.68-7.79 (2H, m)' 7.89-7.99 
(lH, m) 
Colorless gum 
(CD,OD) 
1.10 (6H, s)' 1.55-1.59 (4H, 

m)' 3.48-3.50 (2H, ml, 5.13 
(2H, s)' s. 69 (lH, d, J = 7.8 
Hz), 7.45 (lH, s)' 7.61 (lH, d, 
J = 7. a Hz) 
Colorless gum 

1H-NMR c5 (ppm) 

Form 
(CD,OD) 
1.15 (6H, s)' 1.51-1.55 (4H, 
ml, 3.43-3.46 {2H, ml, 5.11 
(2H, s)' 5.69 (lH, d, J = 7.8 
Hz), 7.60 (lH, d, J=7.8Hz), 
7.67-7.68 (lH, ml, 7.78-7.80 
{2H, m) 
Colorless gum 
(CD,OD) 

1.04 (GH, s)' 1.50-1.58 (4H, 
ml, 3.43-3.47 (2H, ml, 5.12 
(2H, s)' 5.70 (lH, d, J = 7.9 

Hz), 7.06-7.10 (lH, m)' 7.56-
7.58 (lH, m), 7.60 (lH, d, J = 
7. 9 Hz), 7.71-7.74 (lH, m) 

Colorless gum 

(CD,OD) 
1.13 (6H, s)' 1.49-1.53 (4H, 
m), 3.39-3.45 (2H, m), 5 .11 
(2H, s)' 5.70 (lH, d, J = 7.8 

Hz), 7.43-7.47 (lH, ml, 7.60 
{lH, d, J = 7. 8 Hz), 7.71-7.73 
(lH, ml, 7.81-7.83 (lH, m) , 
7.99-7.80 (lH, m) 
Colorless gum 



[0515] 

[Table 70] 

Example Product 

0 

HN:J 
142 OAN ~H~--y 

[...-0 N-8 ~ fi 

Cl 

0 

HN:J 
143 oAN ~H~-Q 

[...-0 N-8 ~ fi 

OCF3 

0 

HN~ 
144 oAN ~H~--p-

[...-0 N-,s ~ fi 

Meo 

Yield 
(%) 

44 

74 

48 

- 289 -

1H-NMR 0 (ppm) 

Form 

(CD30D) 
1.01 (6H, s)' 1.40-1.49 {4H, 
m)' 3.30-3.33 {2H, ml' 5.00 
(2H, s)' 5.60 (lH, d, J = 7.8 
Hz), 7.34-7.37 (lH, m)' 7,40-
7.52 (3H, m)' 7.94-7.97 {lH, m) 
Colorless gum 
(CDCl,) 
1.17 (6H, s)' 1.58-1.64 (4H, 

ml' 3.51-3.55 (2H, ml, 5.10 
{lH, brs), 5.15 (2H, s)' 5.79 
(lH, d, J = 7.8 Hz), 7.34 (lH, 
d, J = 7. 8 Hz), 7.37-7.41 (lH, 
ml' 7.52-7.58 (lH, ml, 7.73-
7.75 (lH, ml, 7.81-7.84 {lH, 
ml, 8.86 (lH, brs) 

Colorless gum 

(CD,ODI 
1. 08 (6H, sl' 1.43-1.49 (2H, 

m)' 1.52-1.56 {2H, m)' 2.41 
(3H, sl, 3.37-3.40 (2H, ml, 
3.93 (3H, s)' 5.10 (2H, sl' 
5.69 (lH, d, J = 7.8 Hz), 6.84-
6.87 (lH, ml, 6.97-6.99 {lH, 

ml' 7.59-7.67 {2H, m) 
Colorless gum 



[0516] 

[Table 71] 

Example Product 

0 

HN) 
145 OAN ~H \?-Q 

[,-0 N-8 " ~ 
OCHF2 

0 

HN~ 
146 oAN ~H \1--Q 

[,..O N-8~/JO 

o~ 
0 

HN~ 
147 0A\'.,o~~-#--s 

0 - I 

" h N\ 

Yield 
(%) 

75 

44 

53 

- 290 -

1H-NMR 0 (ppm) 

Form 
{CDCl,) 
1.18 (6H, s)' 1.56-1.62 (4H, 

m)' 3.50-3.54 (2H, m)' 4.97 
(lH, brs), 5 .14 {2H, s)' 5.78 
{lH, d, J " 8.1 Hz), 6.58 (lH, 

t, J " 78.3 Hz), 7.28-7.34 {2H, 

m)' 7.47-7.53 (lH, m)' 7.62-
7.66 {lH, m)' 7.72-7.75 (lH, 

m)' 8.57 (lH, brs) 
Colorless gum 
(CDCl,) 
1.22 {6H, s)' 1.54-1.57 (4H, 

m)' 3.50-3.53 (2H, m)' 4.81 
{lH, brs), 5.12 {2H, s)' 5.75 
{lH, d, J " 8.1 Hz), 7.27-7.81 
(SH, m)' 8.19-8.22 (2H, m)' 
9.57 {lH, brs) 
Colorless gum 
{CDCl,) 
1.09 (6H, s), 1.50-1.56 (4H, 

m)' 2.89 (6H, s)' 3.38-3.42 
(2H, m)' 4.75 (lH, brs), 5.09 
(2H, s)' 5.76 (lH, 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 {lH, m) 
Colorless gum 



(051 7] 

[Table 72] 

Example Product 

0 

HN:J 
148 

0)-_N ~ H 11-Q l.--0 N-8 ~ /J 

Cl 

0 

HN~ 149 )__I~ o Br o to ~-#-{X 
0 S Br 

0 

HN:J 
150 

0)-_N ~H 11-Q 
[,,O N-g ~ fi 

F 

Yield 
(%) 

29 

24 

42 

- 291 -

1H-NMR B (ppm) 

Form 

(CD30D) 

1.13 {6H, s)' 1.49-1.53 (4H, 

m)' 3.39-3.44 (2H, m)' 5.11 
{2H, s), 5.70 (lH, d, J = 7.9 
Hz), 7.51-7.61 (2H, m)' 7.61 
(lH, d, J = 7. 9 Hz), 7.77-7.85 
(2H, m) 

Colorless gum 

{CD3 0D) 
1.22 (6H, s)' 1.55-1.58 (4H, 

m)' 3.44-3.48 (2H, m)' 5.13 
(2H, s)' 5.70 (lH, d, J = 7.9 
Hz), 7,44 (lH, s)' 7.61 {lH, d, 
J = 7. 9 Hz) 

Colorless gum 

(CD3 0D) 

1.03 (6H, s)' 1.42-1.44 (4H, 
m), 3.33-3.35 {2H, m)' 5.01 
(2H, s)' 5.60 (lH, d, J = 8.1 
Hz), 7.20-7.25 (2H, m)' 7.46-
7.58 (3H, m) 

Colorless gum 



[0518] 

[Table 73] 

Example Product 

0 

HN~ 
151 

OAN ~H~-0 
[,.-0 N-~ " ,j 

0 

HN~ NC 152 
J-- ~ o-b 0 N H 11 -

[,.-0 N-R " ,, 
0 

0 

HN~ 
153 

OAN ~"~-0-
[,.-0 N-~ " ,j 

Yield 
(%) 

39 

23 

44 

- 292 -

1H-NMR B (ppm) 

Form 
(DMSO-d,) 
1.01 (6H, sl ' 1.19-1.25 (4H, 

ml, 2.57 (3H, s)' 3.27-3.38 
(2H, ml, 5.00 (2H, s)' 5.60 
{lH, d, J = 7.9 Hz), 7.30-7.49 
(4H, ml, 7.63-7.86 {2H, ml, 
11.30 (lH, brs) 

Colorless solid 
(DMSO-d,I 
1.07 (6H, s)' 1.39-1.49 {4H, 
ml, 3.28-3.33 (2H, m)' 5.01 
(2H, sl' 5.60 (lH, d, J = 7.8 
Hz), 7,65 {lH, d, J = 7. 8 Hz), 
7.75-7.81 (lH, ml, 7.85-7.91 
(2H, ml, 8.04-8.07 (2H, m)' 
11.31 (lH, brs) 

Foam 

(DMSO-d,) 
1.00 {6H, sl ' 1.32-1.45 (4H, 
ml, 2.36 (3H, sl' 3.31-3.38 
(2H, ml, 5,01 (2H, s)' 5.60 
(lH, d, J = 7.9 Hz), 7.32-7.35 
(3H, ml, 7.64-7.69 (3H, ml, 
11.31 (lH, brs) 
Colorless solid 



[0519] 

[Table 74] 

Example Product 

0 

HN:J 154 
OAN ~H 11--Q 

i,.o N-g ~ j 

0 

HN:J 155 A I Meg2c 
0 N ~H"Z> i,.o N-g ~ ,1 

0 

HN:J B 156 
oAN ~H(o i,.o N-~ ~ ,1 

0 

[0520] 

Example 157 

Yield 
(%) 

36 

16 

14 

1H-NMR 0 (ppm) 

Form 
(DMSO-do) 
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 
(lH, d, J = 7.9 Hz), 7.36-7.44 
(3H, m)' 7.58-7.66 {3H, m)' 
11.31 (lH, brs) 
Foam 
(DMSO-d,) 
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 
{lH, d, J = 7.9 Hz), 7.15 (lH, 

s)' 7.57-7.72 (4H, m)' 7.94-
7.97 {lH, m)' 11.31 (lH, brs) 

Colorless gum 

(DMSO-d,) 
1. 05 (6H, s)' 1.43-1.46 (4H, 

m)' 3.27-3.41 (2H, m)' 5.02 
(2H, s)' 5.61 (lH, d, J = 7.8 
Hz), 7.46-7.58 {3H, m), 7.66 
{lH, d, J = 7.8 Hz), 7.79-7.83 
(lH, m)' 8.02-8.07 (lH, m)' 
11.32 (lH, brs) 
Colorless gum 

Synthesis of N-(4-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)­

yl)methoxy)-2-methylbutan-2-yl)benzenesulfonamide 

[0521] 

[Formula 90] 

[0522] 
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The N-(4-(methoxymethoxy)-2-methylbutan-2-

yl)benzenesulfonamide (275 mg) obtained in Reference 

Example 227 was dissolved in dichloromethane (1.0 mL). To 

the solution, a solution of BC1 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 reaction 

mixture was concentrated under reduced pressure, and the 

residue was then dissolved in DCE (10 mL). To the mixture, 

2,4-bis(trimethylsilyloxy)pyrimidine (256 mg) obtained 

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 reflux 

at 93°C for 1.5 hours. The reaction mixture was cooled to 

room temperature, an aqueous saturated sodium bisulfite 

solution (5.0 mL) was then added thereto, and the 

resultant mixture was then extracted with ethyl acetate 

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

dried over anhydrous sodium sulfate, and then concentrated 

under reduced pressure. The residue was purified by 

silica gel column chromatography (3% methanol/chloroform) 

to obtain the title compound (120 mg, yield: 34%) as a 

foam. 

[0523] 

1H-NMR (DMSO-d6) 0 (ppm): 1.02 (6H, s), 1.66-1.71 (2H, 

m), 3.43-3.48 (2H, m), 4.99 (2H, s), 5.60 (lH, d, J = 7.9 

Hz), 7.49-7.61 (4H, m), 7.64 (lH, d, J = 7.9 Hz), 7.77-

7.81 (2H, m), 11.31 (lH, brs) 

[0524] 

Examples 158 to 167 
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Compounds shown below were synthesized according to 

the method of Example 157 from the compounds obtained in 

Reference Examples 228 to 237, respectively. The results 

are shown in tables below. 

[0525] 

Example 158 

N-(5-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)methoxy)-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-dihydropyrimidin-

1(2H)-yl)methoxy)-2-methylpentan-2-yl)benzenesulfonamide 

Example 162 

(Z)-N-(5-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)­

yl)methoxy)-2-methylpentan-2-yl)-3-(prop-l­

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-methoxybenzenesulfonamide 

Example 166 

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

dihydropyrimidin-1(2H)-yl)methoxy)butyl)benzenesulfonamide 

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] 

Reference 
Yield 1H-NMR 3 (ppm) Example Example Product 
(%) 

No. Form 
{DMSO-d 6 ) 

0 1.00 {6H, s)' 1.24-1.40 (4H, m), 

HN:J 
3.22-3.27 {2H, m), 5.00 (2H, s), 

158 228 82 
5.61 (lH, d, J = 7.9 Hz), 7.42 

oAN ~ H \?-0 {lH, brs), 7.50-7.60 (3H, m)' 
[...O N-8 .. ~ 7.65 {lH, d, J = 7.9 Hz), 7.78-

7.81 (2H, m)' 11.31 (lH, brs) 
Foam 
(DMSO-d 6 ) 

0.30-0.34 (2H, m)' 0.53-0.56 

0 (2H, m)' 1.01 (6H, s)' 1.15-1.24 

HN~ ov 
(lH, m)' 1.36-1.48 (4H, m)' 
3.32-3.39 (2H, m)' 3.85 {2H, d, 

159 229 OAN ~H ~-0 74 J = 6.9 Hz), 5.00 (2H, s)' 5.60 
[....-0 N-~ ~ /J (lH, d, J = 7.8 Hz), 7.09-7.13 

0 
(lH, m)' 7.30-7.45 (4H, m)' 7.64 
(lH, d, J = 7.8 Hz), 11.30 (lH, 
brs) 
Pale yellow gum 

[ 0 52 8] 

[Table 76] 

Reference 
Yield 1H-NMR 3 (ppm) Example Example Product 
(%) 

No. Form 
{DMSO-d 6 ) 

1.02 (6H, s)' 1.36-1.46 (4H, m)' 

0 (-F 3.29-3.36 (2H, m)' 4.38 (2H, td, 
J = 14. 7 I 3. 5 Hz), 5.01 {2H, s)' 

160 230 

O:t) ~H~-d 46 
5.60 (lH, d, J = 7. 8 Hz), 6. 40 
(lH, tt, J = 54. 2, 3.5 Hz), 

t..--0 N-ft \\ !/ 7.20-7.24 (lH, m)' 7.38-7.49 0 {4H, m)' 7.65 (lH, d, J = 7. 8 
Hz), 11.32 (lH, brs) 
Foam 
(DMSO-d 6 ) 

1.01 {6H, s)' 1.32-1.47 (4H, m)' 

HN~ q 1.57-1.75 (6H, m), 1.87-1.96 
(2H, m)' 3.25-3.35 (2H, m)' 
4.81-4.85 (lH, m)' 5.00 (2H, s)' 161 231 

oAN ~H \?-0 so 5.60 (lH, d, J = 7.9 Hz), 7.06-
[,..-0 N-& ~ !/ 7.10 (lH, m)' 7.28-7.44 (4H, m)' 

7.64 (lH, d, J = 7. 9 Hz), 11.31 
(lH, hrs) 
Foam 
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[0529] 

[Table 77] 

Reference 
Yield 1H-NMR () Example Example Product (ppm) 
(%) No. Form 

(CDCl,) 
1.18 (6H, s), 1.55-1.60 {4H, m), 
1.88-1.92 (3H, m), 3.48-3.53 

0 (2H, m), 4.75 (lH, brs), 5.13 

HN:J 
{2H, s), 5.76-5.80 (lH, m), 

162 232 oAN ~ H )/-0" 62 
5.84-5.97 (lH, m), 6.37-6.47 

[...O N-g~A (lH, dd, J = 1. 8, 11.7 Hz), 7.32 
{lH, d, J = B .1 Hz), 7.39-7.48 
(2H, m), 7.69-7.74 {lH, m), 
7.78-7.82 (lH, m), 8.36 (lH, 
brs) 
Foam 
(CDCl,) 

0 1.52-1.€:1 {4H, m), 2.91-2.98 

HN:J 

(2H, m), 3.50-3.54 (2H, m), 5 .12 
(2H, s), 5.20-5.28 {lH, m), 5.78 

163 233 oAN o 43 (lH, d, J = 7. 8 Hz), 7.32 (lH, 

[...0~''-0 d, J = 7.8 Hz}, 7.48-7.60 (3H, 

WW ~ A m), 7.84-7.87 (2H, m), 9.47 (lH, 
0 brs) 

Colorless gum 

[0530] 

[Table 78] 

Referenc 
e Yield 

1H-NMR 5 (ppm) 
Example 

Example 
Product 

(%) 

Nb. Form 

(DMSO-d,) 

0 0.32-0.36 (2H, m), 0.48-0.53 

HN:J 

(2H, m), 1.17-1.23 (2H, m), 
1.44-1.49 (2H, m), 3.19-3.34 

164 234 
OAN ~ 0 

43 (2H, m), 4.96 (2H, s), 5.60 

[...O "-0 
(lH, d, J = 7.9 Hz), 7. 51-

N-S ~ A 7. 63 (4H, m), 7.76-7.78 (2H, 
H () mJ, 8.08 (lH, brs), ll.32(1H, brs) 

Foam 
(DMSO-d,) 
0.33-0.38 (2H, m), 0.51-0.55 

0 (2H, m), 1.17-1.22 (2H, m), 
1.43-1.51 {2H, m), 3.19-3.25 

HN:J }-. I OMe 
(2H, m), 3.79 (3H, S)' 5.00 

165 235 0 '/..o~ ll-Q 52 (2H, s), 5. 60 (lH, d, J = 7.8 
Hz), 7.13-7.46 (4H, m), 7. 61 

~-* ~ /J (lH, d, J = 7.8 Hz), 8.08 0 
(lH, _ brs), 11.31 {lH, brs) 

Colorless gum 
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(0531] 

[Table 7 9] 

Bxampl IR.ef erence 
Yield H-NMR 0 (ppm) [Example Product 

e 

166 

167 

!Jo. (%) 
Form 

(DMSO-d,) 

0 
0.32-0.36 (2H, m}, 0.53-0.60 

1-J 0"'\; 
(2H, m}, 1.19-l.24(1H, m}' 1. 35-
1.49 (4H, m}' 2.66-2.73 (2H, m}, 
3.32-3.36 {2H, m}, 3. 86 (2H, ct, 

236 0 N 0--d 47 J = 6.9 Hz), 5.00 (2H, s}' 5.58 (,..-0~ 11 -

~-n ~ A (lH, d, J = 7.8 Hz}, 7.14-7.55 
0 (SH, m}, 7. 64 (lH, ct, J = 7.8 

Hz), 11. 31 (lH, brs) 

Pale yellow gum 

(DMSO-d,) 

0.30-0.37 {4H, m), 0.50-0.60 (4H, 
0 ml' 1.18-1.24 (3H, m), 1.46-1.52 

HN:J (2H, m), 3.21-3.27 (2H, m), 3.85 

aJ-.'1..0~ ~--dv (2H, ct, J ~ 6.9 Hz), 4.97 (2H, s)' 
237 56 5.59 (lH, ct, J = 7. 9 Hz), 7.12-7.16 

~-n ~ /1 (lH, ml' 7.24-7.32 (2H, m)' 7.40-
0 7. 4 6 (lH, ml, 7. 61 (lH, d, J = 7.9 

Hz), 8.04 (lH, brs), 11. 30 {lH, hrs) 

Pale yellow gum 

(0532] 

Examples 168 to 171 

Compounds shown below were synthesized according to 

the method of Example 135 from the compound of Reference 

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-dihydropyrirnidin-1(2H)-yl)-2-

rnethylpentan-2-yl)sulfarnoyl)benzoic acid 

[0533] 

[Table 8 0] 

Example Product 

0 

HN~ Cl 
168 0~4H~-0 N-)j ~ II 

. 0 

0 
HNJ .. Br 

169 0~4H~-0 N-)j ~ II 
0 

[0534] 

[Table 81] 

Example Product 

0 

o'-4,~-0 170 

N-)j ~ II 
0 

0 

HNJ H02C 
171 0~4H\1-0 N-)j ~ II 

0 

Yield 
(%) 

45 

39 

Yield 
(%) 

35 

65 
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1H-NMR 13 (ppm) 

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 
{lH, d, J = 7.7 Hz), 7.48-
7.65 (SH, m)' 8.00 {lH, dd, 
J = 1.6, 7. 7 Hz), 11.18 (lH, 
brs) 
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 
(lH, d, J = 7.7 Hz), 7.46-
7.69 (4H, m)' 7.81 (lH, dd, 
J = 1. 5, 7.5 Hz), 8.04 (lH, 
dd, J = 1.9, 7.7 Hz), 11.19 
(lH, brs) 
Foam 

1H-NMR 8 (ppm) 

Form 
(DMSO-d5) 
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 (lH, 
d, J = 7.8 Hz), 7.57 (lH, d, J 
= 7.8 Hz), 7.79-7.92 (4H, m), 
8.04-8.09 (lH, m)' 11.19 (lH, 
brs) 
Foam 
(DMSO-d6 ) 

1.06 {6H, s) ' 1.39-1.55 {4H, 
m), 3.54 (2H, t, J = 6. 6 Hz), 
5.52 (lH, dd, J = 2. 3, 7.8 Hz), 
7.13-7.27 (2H, m), 7.53 (lH, d, 
J = 7. 9 Hz), 7.62-7.66 (3H, m), 
7.91-7.94 (lH, m)' 11.18 (lH, 
brs) 
Colorless solid 



[0535] 

Example 172 

Synthesis of N-(5-((2,4-dioxo-3,4-dihydropyrimidin-1(2H)­

yl)methylthio)-2-methylpentan-2-yl)benzenesulfonamide 

[0536] 

[0537] 

The tert-butyl 5-(methoxymethylthio)-2-methylpentan-

2-ylcarbamate (780 mg) obtained in Reference Example 241 

was dissolved in dichloromethane (3.0 mL). To the 

solution, a solution of BC1 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 reaction 

mixture was concentrated under reduced pressure, and the 

residue was then dissolved in DCE (28 mL) . To the mixture, 

2,4-bis(trimethylsilyloxy)pyrimidine (1.08 g) obtained 

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 reflux 

at 93°C for 24 hours. The reaction mixture was cooled to 

room temperature, an aqueous saturated sodium bisulfite 

solution (25 mL) was then added thereto, and the resultant 

mixture was then extracted with ethyl acetate (50 mL). 

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

over anhydrous sodium sulfate, and then concentrated under 
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reduced pressure. The residue was purified by silica 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 solution (4.0 

M, 4.0 mL), and the solution was stirred at room 

temperature for 30 minutes. The reaction mixture was 

concentrated under reduced pressure, and the residue was 

then co-evaporated with toluene (5.0 mL x 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 organic 

layer was washed with brine (5.0 mL), dried over anhydrous 

sodium sulfate, and then concentrated under reduced 

pressure. The residue was purified by silica gel column 

chromatography (90% ethyl acetate/hexane) to obtain the 

title compound (23.4 mg, yield: 9.5%) as a foam. 

[0538] 

1H-NMR (DMSO-d6 ) o (ppm): 1. 00 (6H, s), 1. 38-1. 43 (4H, 

m), 2.40-2.45 (2H, m), 4.81 (2H, s), 5.62 (lH, dd, J = 2.0, 

7.9 Hz), 7.44 (lH, brs), 7.50-7.61 (3H, m), 7.70 (lH, d, J 

= 7.9 Hz), 7.79-7.82 (2H, m), 11.34 (lH, brs) 

[0539] 

Example 173 

Synthesis of (E)-3-(cyclopropylmethoxy)-N-(7-(2,4-dioxo-

3,4-dihydropyrimidin-1(2H)-yl)-2-methylhept-5-en-2-

yl)benzenesulfonamide 
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[ 0 54 0 l 

[Formula 92] 

(0541] 

The (E)-N-(7-bromo-2-methylhept-5-en-2-yl)-3-

(cyclopropylmethoxy)benzenesulfonamide (214 mg) obtained 

in Reference Example 242 was dissolved in DCE (5.0 mL) 

To the solution, 2,4-bis(trimethylsilyloxy)pyrimidine (198 

mg) obtained according to a method described in the 

document (Nucleosides & Nucleotides, 4, 565-585 (1985)) 

and iodine (5 mg) were added, and the mixture was heated 

to reflux at 90°C for 3 hours. The reaction mixture was 

cooled to room temperature, an aqueous saturated sodium 

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 then 

concentrated under reduced pressure. The residue was 

purified by silica gel column chromatography (2% 

methanol/chloroform) to obtain the title compound (108 mg, 

yield: 47%) as a foam. 

[0542] 

1 H-NMR (DMSO-d6 ) o (ppm): 0. 29-0. 35 (2H, m), 0. 52-0. 59 

(2H, m), 1.05 (6H, s), 1.18-1.24 (lH, 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 (lH, d, J = 7.8 
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Hz), 7.08-7.11 (lH, m), 7.30-7.44 (4H, m), 7.51 (lH, d, J 

= 7. 8 Hz), 11.23 (lH, brs) 

(0543] 

Example 174 

Synthesis of N-(l-(3-(2,4-dioxo-3,4-dihydropyrimidin-

1(2H)-yl)propoxy)-2-methylpropan-2-yl)benzenesulfonamide 

(0544] 

[Formula 93] 

(0545] 

The N-(1-(3-aminopropoxy)-2-methylpropan-2-

yl)benzenesulfonamide (600 mg) obtained in Reference 

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 mg) in 

toluene (6.0 mL) obtained according to a method described 

in the document (J. Heterocyclic Chem., 36, 293 (1999)) 

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 organic 

layer was washed with brine (10 mL), dried over anhydrous 

sodium sulfate, and then concentrated under reduced 

pressure. The residue was purified by silica gel column 

chromatography (80% ethyl acetate/hexane). The obtained 

pale yellow solid (253 mg) was dissolved in ethanol. To 
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the solution, concentrated hydrochloric acid (1.0 mL) was 

added, and the mixture was heated to reflux at 80°C for 30 

minutes. The reaction mixture was concentrated under 

reduced pressure, and the residue was co-evaporated with 

ethanol (5.0 mL x 3). The residue was then purified by 

silica gel column chromatography (4% methanol/chloroform) 

to obtain the title compound (206 mg, yield: 27%) as a 

colorless gum. 

[0546] 

1H-NMR (DMSO-d6) 8 (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 (2H, t, J 

= 6.8 Hz), 5.52 (lH, d, J = 7.9 Hz), 7.50-7.61 (5H, m), 

7.78-7.84 (2H, m), 11.19 (lH, brs) 

[ 0 54 7] 

Example 175 

Synthesis of 3-(cyclopropylmethoxy)-N-(l-(3-(2,4-dioxo-

3,4-dihydropyrimidin-1(2H)-yl)propoxy)-2-methylpropan-2-

yl)benzenesulfonamide 

[0548] 

[0549] 

The title compound (215 mg, yield: 23%) was obtained 

as a pale yellow gum by synthesis according to the method 

of Example 174 from the N-(l-{3-aminopropoxy)-2-

methylpropan-2-yl)-3-
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(cyclopropylmethoxy)benzenesulfonamide (730 mg) obtained 

in Reference Example 244. 

[0550] 

1H-NMR (DMSO-d.) o (ppm): 0.30-0.35 (2H, m), 0.53-0.58 

(2H, m), 1.05 (6H, s), 1.17-1.24 (lH, m), 1.70-1.77 (2H, 

m), 3.14 (2H, s), 3.22 (2H, t, J = 5.9 Hz), 3.67 (2H, t, J 

= 6.8 Hz), 3.85 (2H, d, J = 6.9 Hz), 5.52 (lH, d, J = 7.7 

Hz), 7.11-7.14 (lH, m), 7.33-7.48 (4H, m), 7.54 (lH, d, J 

= 7.7 Hz), 11.20 (lH, brs) 

[0551] 

Examples 176 to 179 

Compounds shown below were synthesized according to 

the method of Example 173 from the compounds obtained in 

Reference Examples 245 to 248, respectively. The results 

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-methoxybenzenesulfonamide 

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)propan-2-

yl)benzenesulfonamide 

[0553] 

[Table 82] 

Reference 1H-NMR ii (ppm) Yield Example Example Product 
(%) 

No. Form 

(DMSO-d,) 
0 1.45 (6H, s)' 4.76 (2H, s)' 5. 62 

HN~ (lH, dd, J = 2. 3, 7. 9 Hz), 7. 03 
{2H, d, J = 8.4 Hz), 7.23 (2H, 

176 245 oAN 74 d, J 8.4 Hz), 7.31-7.52 (SH, 

m~-!-0 
= 

m)' 7. 72 (lH, d, J = 7. 9 Hz), 
8.06 {lH, brs), 11.33 (lH, brs) 
Foam 

0 (DMSO-d,) 

HN~ 1. 46 (6H, s)' 3.72 (3H, s)' 4.77 
(2H, s)' 5.61 (lH, d, J = 7.9 

~N OMe Hz), 6.96-7.10 (SH, m)' 7.22-177 246 

v+Hlf-0 
56 

7.28 (3H, m)' 7.70 {lH, d, J = 

N-8 ~ h 7. 9 Hz), 8.04 (lH, brs), 11. 31 
(lH, brs) 

Foam 
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[0554] 

[Table 83] 

Reference 1H-NMR B (ppm) Yield Example Example Product (%) 

178 

179 

No. Form 

(DMSO-d,) 
0.30-0.36 (2H, m)' 0.54-0.61 

0 (2H, m), 1.19-1.24 (lH, m)' 1.45 
(6H, s) ' 3.79 {2H, d, J = 6.9 HN~ Hz), 4.76 (2H, s)' 5.60 (lH, d, 

247 0)-_N 07 38 J = 7.8 Hz), 6.97-7.06 (SH, m)' 

vt~-1-0 7.20-7.26 (3H, m)' 7.69 (lH, d, 
J = 7.9 Hz), 8.02 {lH, brs), 
11.32 (lH, brs) 

Foam 
(DMSO-d,) 
0.31-0.36 (2H, m), 0.54-0.61 

0 {2H, m)., 1.19-1.27 (lH, m)' 1.48 

HN:J {6H, s)' 3.81 (2H, d, J = 7.1 

0)-_N rY\J Hz), 4.88 (2H, s)' 5.61 (lH, d, 
248 57 J = 7.9 Hz), 7.01-7.09 (4H, m)' ~H\1--0 7.24-7.30 (lH, m)' 7.63-7.68 N-g ~ /J 

{2H, mf', 8.16 (lH, brs), 8.42 
(lH, d, J = 2.5 Hz), 11.32 (lH, 
brs) 
Foam 

[0555] 

Comparative Example 1 

l-((2-Trityloxy)ethoxy)methyl)pyrimidine-2,4-(1H,3H)-dione 

[0556] 

[Formula 95] 

[0557] 

The title compound was synthesized according to a 

method described in W02005-065689 (Patent Document 1) . 

Comparative Example 2 
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4-(2,4-Dioxo-3,4-dihydropyrimidin-1(2H)-yl)-N-hydroxy-2-

(N-methyl-4-phenoxyphenylsulfonamide)butanamide 

[0558] 

[Formula 96] 

Q H 
0 N 0 

a-Q-#-~ r:r 
O a:X::H 

[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 determined 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 (pH 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 of fetal 

bovine serum-derived albumin, 0.02 mL of varying 

concentrations of test compound solutions or pure water as 

a control, and 0.02 mL of a solution of human dUTPase 

(expressed using E. coli and purified) was reacted at 37°C 
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for 15 minutes. Immediately after the reaction, the 

solution was heated at l00°C for 1 minute to terminate the 

reaction, followed by centrifugation at 15000 rpm for 2 

minutes. An aliquot (150 µL) of the supernatant thus 

obtained by centrifugation was analyzed using an Atlantis 

dC18 column (manufactured by Waters Corp., 4.6X250 mm) and 

a high-performance liquid chromatograph (manufactured by 

Shimadzu Corp., Prominence). Elution was performed at a 

flow rate of 0.8 mL/min for 30 minutes by a concentration 

gradient from a 4:6 mixed solution of a mobile phase A (10 

mM potassium dihydrogen phosphate (pH 6.7), 10 mM 

tetrabutylammonium, and 0.25% methanol) and a mobile 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 (manufactured 

by PerkinElmer Co., Ltd., Ultima-Flo AP) at a 1:2 ratio, 

and the radioactivity of the produced [5- 3H]dUMP (RT 10.2 

min) was measured using Radiomatic Flow Scintillation 

Analyzer (manufactured by PerkinElmer Co., Ltd., 525TR). 

The inhibitory activity of the test compound was 

determined according to the formula shown below. A 

concentration at which the test solution inhibits 50% of 

the amount of [5- 3H]dUMP produced by human dUTPase is 

shown as IC50 (µM) in Tables 84 and 85. 

Inhibitory rate (%) ~ 

-
_A_m_o_u_n_t __ o_f.,,--..,[ 5,-----'H;-,] ~d-UM-P--i~n~p~r-e~s_e_n_c_e_ ] xl 

0 0 
of test solution (dpm) 

Amount of [5- 3 H]dUMP as control 
(dpm) 
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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 IC so 

!No. (µM) 

1 0.33 
2 1. 87 
3 0.87 
4 0.61 
5 0.06 
6 0.46 
7 0.64 
8 0.09 
9 0.04 
10 0.16 
11 0.49 
12 2.83 
13 0.33 
14 0.21 
15 0.94 
16 0.60 
17 0.21 
18 1. 65 
19 0.24 
20 0.19 
21 0.27 
22 0.03 
23 0.05 
24 0.04 
25 0.10 
26 0.52 
27 0.04 
28 0.36 
29 0.89 
30 0.36 
31 0.33 
32 0.14 
33 1.13 
34 0.03 

!Example ICso 

"10. (µM) 

35 1. 55 
36 0.15 
37 0.10 
38 0.03 
39 0.28 
40 0.10 
41 0.04 
42 0.33 
43 0.09 
44 0.16 
45 2.01 
46 2.35 
47 0.21 
48 0.14 
49 0.94 
so 2.03 
51 0.83 
52 0.51 
53 0.23 
54 0.23 
55 0.41 
56 0.85 
57 1.18 
58 0.31 
59 0.72 
60 0.49 
61 0.14 
62 0.37 
63 0.47 
64 0.41 
65 1. 00 
66 0.46 
67 0.43 
68 0.11 

Example IC so Example IC so 

No. (µM) No. (µM) 

69 0.74 116 0.35 
70 0.76 118 9.80 
71 0.93 128 0.27 
72 0.66 13 0 0.48 
73 0.51 131 0.40 
76 2.10 132 0.38 
77 5.69 133 6.56 
78 2.58 134 4.54 
79 1. 65 135 1.12 
80 1. 30 136 3. 94 
81 9.44 137 2.05 
83 4.78 138 3.89 
87 7.13 139 4.99 
93 4.63 141 4.35 
96 4.62 142 7.64 
97 0.58 145 6.29 
98 0.66 146 8.68 
99 1. 81 147 9.50 
100 0.04 148 2.77 
101 0.07 149 7.65 
102 0.61 150 5.67 
103 0.52 151 5.70 
104 1. 46 154 8.82 
105 0.17 156 8.94 
106 0.12 158 9.48 
107 1.72 159 0.26 
108 1. 71 160 0.14 
109 0.12 161 0.24 
110 0.05 162 3.96 
111 8.27 164 6.02 
112 2.23 165 1. 86 
113 0.41 166 0.64 
114 0.58 167 0.13 
115 0.25 173 0.04 
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[0563] 

[Table 85] 

Example No. 

175 
176 
177 
178 
179 
Comparative 
Example 1 
Comparative 
Example 2 

[0564] 

ICso 
(µM) 
0.33 
2.69 
2.57 
0.24 
0.11 

185 

97.2 

The compounds of the present invention exhibited much 

more potent human dUTPase inhibitory activity than each 

compound of Comparative Example 1 disclosed in Example of 

W02005-065689 (Patent Document 1) which has dUTPase 

inhibitory effect and is structurally similar thereto, 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 formula (I) or a salt 

thereof: 

HN~ OAN 
I 

(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 divalent aromatic hydrocarbon group which is 

optionally substituted, or a divalent saturated or unsaturated heterocyclic group 

which is optionally substituted; 

Y represents a bond or a linear or branched alkylene group having 1 to 8 

carbon atoms which optionally have a cycloalkylidene structure on one carbon 

atom; and 

Z represents -S0 2NR1R2 or -NR3S02-R4
, wherein 

R1 and R2 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 constituting the 

aralkyl group is a phenyl group, the phenyl group may form a condensed bicyclic 

hydrocarbon group, together with the substituent, or R1 and R2 are taken 

together with the adjacent nitrogen atom to form a saturated heterocyclic group 

which is optionally substituted; 

R3 represents a hydrogen atom or an alkyl group having 1 to 6 carbon 

atoms; and 

R4 represents an aromatic hydrocarbon group which is optionally 

substituted or an unsaturated heterocyclic group which is optionally substituted. 

2. The uracil compound or the salt thereof according to claim 1, wherein 

n represents 1 or 3; 

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

group having 2 to 4 carbon atoms, 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 optionally have a cycloalkylidene structure having 3 

to 6 carbon atoms on one carbon atom, provided that when X represents a single 

bond, the moiety (CH2)n-X-Y represents an alkylene group having 3 to 6 carbon 

atoms; and 

Z represents -S0 2NR1R2 or -NR3S02-R4
, wherein 
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R1 represents a hydrogen atom or an alkyl group having 1 to 3 carbon 

atoms, and R2 represents 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, wherein each of the aromatic hydrocarbon group and the alkyl 

group is optionally substituted, wherein when the aromatic hydrocarbon group is 

a phenyl group, the phenyl group may form a condensed bicyclic hydrocarbon 

group, together with the substituent, or R1 and R2 are taken together with the 

adjacent nitrogen atom to form a pyrrolidinyl ring which is optionally substituted; 

R3 represents a hydrogen atom; and 

R4 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 according to claim 1 or 2, wherein 

n represents 1 or 3; 

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

group, a phenylene group, or a divalent group derived from a thienyl, piperidinyl, 

or pyridyl group; 

Y represents a single bond or a linear or branched alkylene group having 

1 to 6 carbon atoms which optionally have a cycloalkylidene structure having 3 

to 6 carbon atoms on one carbon atom, provided that when X represents a single 

bond, the moiety (CH2)n-X-Y represents an alkylene group having 3 to 6 carbon 

atoms; and 

Z represents -S02NR1R2 or -NR3S02-R4, wherein 

R1 represents a hydrogen atom or an alkyl group having 1 to 3 carbon 

atoms, and R2 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 and each is 

selected from a hydroxyl group, an alkyl group having 1 to 6 carbon atoms, a 

cycloalkyl group having 3 to 7 carbon atoms, an aromatic hydrocarbon group 

which is optionally substituted, and an unsaturated heterocyclic group which 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 groups may form together a cycloalkylidene structure; when a phenyl 

group of the benzyl or phenylethyl group has a substituent, it may have 1 to 2 

substituents selected from a halogen atom, an alkyl group having 1 to 6 carbon 

atoms which is optionally substituted, an alkynyl group having 2 to 6 carbon 

atoms which is optionally substituted, a linear or branched alkoxy group having 1 

to 6 carbon atoms which is optionally substituted or a cycloalkylidene structure, 
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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 

atoms, and a saturated heterocyclic oxy group; and the substituents in the 

methylene group of the benzyl group or ethylene group of the phenylethyl group 

and in the phenyl group of the benzyl or phenylethyl group may form together a 

condensed bicyclic hydrocarbon group with the phenyl group), or R1 and R2 are 

taken together with the adjacent nitrogen atom to form a pyrrolidinyl ring which 

is optionally substituted; 

R3 represents a hydrogen atom; and 

R4 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 

alkoxy group having 1 to 6 carbon atoms, a halogenoalkoxy group having 1 to 6 

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

cycloalkoxy group having 3 to 7 carbon atoms, a carboxyl group, an 

alkoxycarbonyl group having 1 to 6 carbon atoms, and an acyloxy group, a 

naphthyl group which may have a mono- or dialkylamino group as a substituent, 

or a thienyl group which may have a halogen atom as a substituent. 

4. The uracil compound or the salt thereof according to any one of claims 1 

to 3, wherein 

n represents 1; X represents a single bond, an oxygen atom, or a vinylene 

group; Y represents a linear alkylene group having 1 to 4 carbon atoms, 

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

represents a trimethylene or pentamethylene group; and 

Z represents -S0 2 N R1 R2
, wherein 

R1 represents a hydrogen atom, and R2 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 and each is selected from a hydroxyl group, a methyl group, 

an ethyl group, an isopropyl group, an isobutyl group, a cyclopropyl group, and a 

phenyl or thienyl group which 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 groups may form together a 

cycloalkylidene structure; when a phenyl group of the benzyl or phenylethyl 

group has a substituent, it may have 1 to 2 substituents selected from a halogen 

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 

branched alkoxy group having 1 to 6 carbon atoms which may have any 
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substituent of a hydroxyl group, an alkenyl group having 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 atoms, and a saturated 

heterocyclic oxy group], or R1 and R2 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 according to any one of claims 1 

to 4, wherein 

n represents 1; X represents a single bond, an oxygen atom, or a vinylene 

group; Y represents an ethylene or trimethylene group, provided that when X 

represents a single bond, the moiety (CH2)n-X-Y represents a trimethylene or 

pentamethylene group; and 

Z represents -S02NR 1 R2, wherein 

R1 represents a hydrogen atom, and R2 represents a benzyl group which 

is optionally substituted, wherein when a methylene group of the benzyl group 

has a substituent, it may have 1 substituent selected from 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 benzyl group has a 

substituent, it may have 1 to 2 substituents selected from a chlorine atom, a 

bromine atom, a fluorine atom, a methyl group, a trifluoromethyl group, an 

ethynyl group, an isobutoxy 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 

tetrahyd ropyran-4-yloxy group. 

6. The uracil compound or the salt thereof according to any one of claims 1 

to 5, which is selected from the following group: 

N-(3-( cyclopropylmethoxy)benzyl)-3-( (2 ,4-dioxo-3,4-dihyd ropyrim id i n-1 (2 H)-yl) 

methoxy)propane-1-sulfonamide, 

( R)-N-( 1-( 3-( cyclo pe ntyloxy)p he nyl )ethyl )-3-( ( 2, 4-d ioxo-3 ,4-d i hydro pyri midi n-1 ( 

2H )-yl )methoxy)pro pane-1-su lfonam id e, 

3-((2 ,4-d ioxo-3,4-d ihydropyrim idin-1 (2 H )-yl)methoxy)-N-(( R)-1-(3-((R)-tetrahydr 

ofu ran-3-yloxy) phenyl )ethyl )pro pane-1-su lfo n am id e, 
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N-(3-( eye lo pro pyl m ethoxy)-4-fl LIO ro benzyl )-3-( (2, 4-d ioxo-3, 4-d i hydro pyri midi n-1 

(2H )-yl)methoxy)propane-1-sLI lfonam ide, 

( R)-N-( 1-( 3-( cyclo pro pyl m ethoxy)-4-fl LIO ro phenyl )ethyl )-3-( (2 ,4-d ioxo-3, 4-d i hyd r 

opyrimid in-1 (2 H)-yl)methoxy)propane-1-sLilfonamide, 

N-( 1-( 3-( eye lo pro pyl m ethoxy) phenyl )ethyl )-3-( (2, 4-d ioxo-3, 4-d i hydro pyri midi n-1 

(2H )-yl)methoxy)propane-1-sLilfonamide, 

N-(3-( cyclopentyloxy)benzyl )-3-( (2 ,4-d ioxo-3 ,4-d ihyd ropyrimid in-1 (2 H )-yl )metho 

xy)propane-1-sLilfonamide, 

( R )-N-( 1-( 3-( eye lop ro pyl methoxy )-4-flLio ro phenyl )pro pyl )-3-( ( 2, 4-d ioxo-3, 4-d i hy 

d ropyrim id in-1 (2 H )-yl)methoxy)propane-1-sLilfonamide, 

(R)-N-( 1-(3-( cyclopro pylmethoxy) phenyl )ethyl )-3-((2,4-d ioxo-3,4-d ihyd ro pyrim id 

in-1 (2H )-yl)methoxy)propa ne-1-sLilfonam ide, 

( R)-N-( 1-( 3-( cyclo pe ntyloxy)-4-fl LIO ro phenyl )ethyl )-3-( (2, 4-d ioxo-3 ,4-d i hydro pyri 

midin-1 (2H)-yl)methoxy)propane-1-sLilfonamide, 

(R)-3-((2 ,4-d ioxo-3, 4-d ihyd ropyri mid in-1 (2H)-yl)methoxy)-N-(1-(3-(tetrahyd ro-2 

H-pyra n-4-yl oxy )phenyl )ethyl )pro pan e-1-s LI Ito nam id e, 

(R)-3-((2 ,4-d ioxo-3, 4-d ihyd ropyrim id in-1 (2H)-yl)methoxy)-N-(1-(3-(2 ,2,2-triflLior 

oethoxy) phenyl )ethyl) pro pane-1-s LI lfon am id e, 

(R)-3-((2,4-d ioxo-3 ,4-d ihyd ropyrim id in-1 (2H)-yl)methoxy)-N-(1-( 4-flLioro-3-(2,2, 

2-triflLioroethoxy)phenyl )ethyl )propane-1-sLI lfona m ide, 

(R)-3-( (2 ,4-d ioxo-3, 4-d ihyd ropyrimid in-1 (2 H )-yl)methoxy)-N-(1-(3-isobLitoxyphe 

nyl)ethyl )pro pane-1-sLilfona m ide, 

3-((2 ,4-d ioxo-3,4-dihydropyrim id i n-1 (2 H )-yl)methoxy)-N-((R)-1-(3-( (S )-2-methyl 

bLitoxy)phenyl )ethyl)propane-1-sLilfona m ide, 

( R)-N-( 1-( 3-(2 ,2-d ifl Lioroethoxy) phenyl )ethyl )-3-( (2, 4-d ioxo-3 ,4-d i hydro pyri midi n 

-1 (2H )-yl )methoxy)propane-1-sLilfonam ide, 
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(R)-N-( 1-(3-( allyloxy )phenyl)ethyl)-3-( (2 ,4-d ioxo-3, 4-d ihyd ropyrim id in-1 (2H )-yl) 

methoxy)propane-1-sulfonamide, 

(R)-3-( (2, 4-d ioxo-3,4-d ihyd ropyrimid in-1 (2H )-yl )methoxy)-N-( 1-phenylethyl)prop 

ane-1-sulfonamide, 

(R)-N-(1-(3-( cyclopropylmethoxy)phenyl )propyl)-3-(2 ,4-d ioxo-3,4-d ihyd ropyrim i 

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

(R)-3-(2,4-d ioxo-3 ,4-dihyd ropyrim id in-1 (2H)-yl )-N-( 1-phenylethyl)propane-1-sulf 

onamide, 

(R)-3-(2 ,4-d ioxo-3,4-d ihydropyrim id in-1 (2H)-yl)-N-(1-(2-fluo rophenyl)ethyl)prop 

ane-1-sulfonamide, 

(R)-N-( 1-(2-chlorophenyl)ethyl)-3-(2 ,4-dioxo-3,4-d ihyd ropyrim id in-1 (2H )-yl)prop 

ane-1-sulfonamide, 

(R)-3-(2,4-d ioxo-3,4-d ihyd ropyrim id in-1 (2 H)-yl )-N-( 1-(2-ethynylphenyl)ethyl)pro 

pane-1-sulfonamide, 

(R)-N-( 1-(2-bromophenyl)ethyl)-3-(2 ,4-dioxo-3,4-d ihyd ropyrim id in-1 (2 H )-yl )prop 

ane-1-sulfonamide, and 

( R)-3-(2 ,4-dioxo-3,4-d ihyd ropyrimid in-1 (2H)-yl )-N-( 1-o-tolylethyl)propane-1-sulf 

onamide. 

7. A pharmaceutical composition comprising a uracil compound or a salt 

thereof according to any one of claims 1 to 6. 

8. A human dUTPase inhibitor comprising a uracil compound or a salt 

thereof according to any one of claims 1 to 6. 
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