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M&C Folio: P83184/FP-200034

New Derivatives of A-500359

[Technical field]

The present invention relates to compounds of formula (l) which have excellent
antibacterial activity and pharmaceutically acceptable derivatives or pharmaceutically
acceptable salts thereof.

The present invention also relates to a composition effective to prevent or treat
bacterial infections comprising a compound described above as an active ingredient.

The present invention further includes the use of a compound described above in
order to prepare a medicament effective to prevent or treat bacterial infections.

The present invention is concerned with a method effective to prevent or treat
bacterial infections in warm-blooded animals which comprises administering to them a
pharmacologically effective amount of a compound described above.

[Background of the invention]

B-lactam antibiotics, amino-glycosides, quinolone carboxylic acids, isoniazids and
rifampicin have conventionally been used in the treatment and prophylaxis of bacterial
infections. Recently a lot of bacteria have become resistant to these antibiotics. It is
desirable to develop new compounds which have different types of mechanism of
antimicrobial action from the conventional ones. '

On the other hand, it has been known that capuramycin, having the formula shown
below, exhibits anti acid-fast bacillus activity without cross-resistance to conventional

medicaments. However, its antibacterial activity is not potent enough to enable its use
as an antibacterial agent. (J. Antibiotics, 29, (8), 1047-1053 (1986)).
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o
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After many compounds were prepared by chemical modification of capuramycin, the
present inventors made intensive studies on their pharmacological activities for several
years. As a result, they have found that compounds of formula (I), pharmaceutically

acceptable derivatives thereof and pharmaceutically acceptable salts thereof exhibit
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2
excellent antibacterial activity without cross-resistance to conventional medicaments
and are therefore useful as a medicament effective to prevent and treat bacterial
infections, and they have accomplished the present invention.

[Disclosure of the invention]

The present invention includes a compound of formula (), a pharmaceutically
acceptable ester, ether or N-alkyl derivative thereof, or a pharmaceutically acceptable
salt thereof; a composition comprising said compound as an active ingredient for the
prevention or treatment of a bacterial infection; the use of said compound in order to
manufacture a medicament for the prevention or treatment of bacterial infection; and a
method for the treatment or prevention of a bacterial infection which comprises
administering to a warm-blooded animal an amount of said compound effective to treat
or prevent a bacterial infection:

OH
2
OH Q ,2—R ‘/\fo
R'—x! O _N NH
oo T
o} o}

CH30 R®

(1)

wherein:

X' represents an oxygen atom, a sulfur atom or a group of formula -N(R*)- (in
which R* is a hydrogen atom, a C, - Cs alkyl group, or R*, together with R' and the
nitrogen atom to which they are attached, forms a 3- to 7-membered cyclic amine
which may have a ring oxygen or sulfur atom);

X? represents an oxygen atom, a sulfur atom or a group of formula -N(R®)- (in
which R® is a hydrogen atom, a C, - C; alkyl group, or R®, together with R? and the
nitrogen atom to which they are attached, forms a 3- to 7-membered cyclic amine
which may have a ring oxygen or sulfur atom);

R' and R? are the same or different and each represents:

(1) a hydrogen atom;

(2) a Cs - C49 aryl group which may have one or more substituents [said one or more
substituents are selected from Group A, consisting of a halogen atom, a hydroxyl
group, an amino group (said amino group may be substituted with one or more C, - Cg
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alkyl groups), a nitro group, a cyano group, a carboxyl group, a C, - C,
alkoxycarbony! group, a carbamoy! group, a C - Cy alkyle'nedioxf{ group, a C; - Cy4
aralkyloxy group, a C, - C;s alkyl group (said alkyl group may be substituted with one
or more halogen atoms), a C; - C¢ alkenyl group, a C, - C¢ alkoxy group (said
alkoxy group may be substituted with one or more halogen atoms), a C, - C,¢
alkylthio group (said alkylthio group may be substituted with one or more halogen
atoms), a Cs - Cyo arylazo group, and a heterocyclic group which has 1 - 4 nitrogen,
sulfur or oxygen atoms]; '

(3) a heterocyclic group which has 1 - 4 nitrogen, sulfur or oxygen atoms and which
may have one or more substituents [said one or more substituents are selected frorﬁ
Group B, consisting of an oxo group, a thiooxo group, an imino group, a halogen

atom, a hydroxyl group, an amino group (said amino group may be substituted with

one or more C, - Cy¢ alkyl groups), a nitro group, a cyano group, a carboxyl group, @

C. - C4 alkoxycarbonyl group, a carbamoy! group, a C; - Cy, aralkyloxy group, a C; —
Cys alkyl group (said alkyl group may be substituted with one or more halogen
atoms), a C,-C4¢ alkenyl group, a Ci-Cos alkoxy group (said alkoxy group may be
substituted with one or more halogen atoms), and a C, - C, alkylthio group (said
alkylthio group may be substituted with one ore more halogen atoms)};

(4) a C, - Cy4 alkyl group which is substituted with one to three C¢ - C4o aryl groups,
which may be the same or different, and may have one or more substituents [said
one or more substituents on the aryl group are selected from Group A);

(5) a C, - Cy, alkyl group which is substituted with one to three heterocyclic groups
which may be the same or different and each have 1 - 4 nitrogen, sulfur or oxygen
atoms and may have one or more substituents [said one or more substituents on the
heterocyclic group are selected from Group Bj;

(6) a C4 - Cy, alkyl group which may have one or more substituents {said one or more
substituents are selected from Group C, consisting of a halogen atom, a hydroxy!
group, an amino group, a nitro group, a cyano group, a cérboxyl group,aC, -C,
alkoxycarbonyl group, a carbamoyl group, a C, - C4¢ alkoxy group (said alkoxy group
may be substituted with one or more halogen atoms), and a C, - Ce alkylthio group
(said alkylthio group may be substituted with one or more halogen atoms));

(7) a C; - Cy, alkenyl group which may have one or more substituents [said one or
more substituents are selected from those listed in (2) of (3) above or from Group CJ;
or

(8) a group of formula (a)




[in which n represents an integer of 1 to 20 and m represents 0 or 2]; and

R® represents a hydrogen atom or a hydroxyl group;

with the proviso that:
a compound wherein X' and X? represents a group of formula -NH-, R' represents a
hydrogen atom or a group of formulae (ll), (Ill), (IV) or (V), R?is a hydrogen atom and
R?is a hydroxyl group; and
a compound wherein X' is an oxygen atom, X? represents a group of formula -NH-,
R' represents a hydrogen atom or a methyl group, R? is a hydrogen atom and R® is a
hydroxyl group;
are excluded.

AN

Kj U CH:;'& \/\cgori

ey V)

In the compounds of formula (I), examples of the "C, - C;alkyl group” in the
definition of R* and R® in the definition of X' and X? include alkyl groups such as
methyl, ethyl, propy!l or isopropyl, of which the methyl group is preferred.

In the definition of R* and R® in X' and X2, when R* (or R®), together with R' (or R?)
and the nitrogen atom to which they are attached, forms a 3- to 7-membered cyclic
amine which may have an oxygen or sulfur atom, examples of such groups include
aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl, morpholinyl or thiomorpholinyl. When R*
(or R®), taken together with R' (or R?) and the nitrogen atom to which they are
attached, forms such a group, a 5- or 6-membered cyclic amine is preferred and
pyrrolidinyl is more preferred.

Preferably, R* in X' is a hydrogen atom or a C, - C; alky! group, or R, together
with R' and the nitrogen atom to which they are attached, forms a 5- or 6-membered
cyclic amine, of which a hydrogen atom or a C, - C; alkyl group is more preferred,
and a hydrogen atom is particularly preferred.

As R®in X?, a hydrogen atom or a C, - C; alkyl group is more preferred, and a
hydrogen atom is particularly preferred.
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As a whole group X', a group represented by the formula -N(R*- is preferred and a
group represented by the formula -N(R*)- (wherein R*is a hydrogen atom, or a C, - Cs
alkyl group, or R*, together with R' and the nitrogen atom to which they are attached,
forms a 5- or 6-membered cyclic amine), is more preferred. A group represented by
the formula -N(R*)- (wherein R*is a hydrogen atom or a C, - C; alkyl group) is still more
preferred and a group represented by the formula -N(H)- is particularly preferred.

As a whole group X2, a group represented by the formula -N(R%)- is preferred and a
group represented by the formula -N(R®)- (wherein R®is a hydrogen atomora C, - C,
alkyl group) is more preferred. A group represented by the formula -N(H)- is
particularly preferred.

In the definition of R' and R?, examples of the "Cq - C;, aryl group” include aryl
groups such as phenyl, 1-naphthyl or 2-naphthyl, of which phenyl is preferred.

Examples of the "heterocyclic group which has 1 - 4 nitrogen, sulfur or oxygen
atoms" include 5- or 6-membered aromatic heterocyclic groups such as furyl, thienyl,
pyrrolyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, triazolyl,
tetrazolyl, thiadiazolyl, pyridyl, pyridazinyl, pyrimidinyl and pyrazinyl, and partially or
fully reduced heterocyclic groups such as tetrahydrofuryl, morpholinyl, thiomorpholinyl,
pyrrolidinyl, pyrrolinyl, imidazolidinyl, pyrazolidinyl, pyrazolinyl, piperidinyl, piperazinyl
and pyranyl.

The aforementioned 5- or 6-membered aromatic heterocyclic groups and partially or
fully reduced heterocyclic groups may be fused to other cyclic groups such as phenyi.
Examples of such fused groups include benzofuranyl, benzothienyl, benzimidazolyl,
isobenzothienyl, chromenyl, xanthenyl, phenoxathiinyl, indolizinyl, isoindolyl, indolyl,
indazolyl, purinyl, quinolidinyl, isoquinolyl, quinolyl, phthalazinyl, naphthyridinyl,
quinoxalinyl, quinazolinyl, carbazolyl, carbolinyl, acridinyl, and isoindolinyl.

Among these heterocyclic groups, 5- or 6-membered aromatic heterocyclic groups
or 5- or 6-membered aromatic heterocyclic groups fused to benzene rings are
preferred, and furyl, thienyl, pyridinyl, thiazolyl, thiadiazolyl or quinolinyl groups are
more preferred.

"C, - C», alkyl group” means a straight or branched chain, or cyclic saturated C, -
C2, hydrocarbon group. Examples of straight or branched chain alkyl groups include
the methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,
isopentyl, 2-methylbutyl, neopentyl, 1-ethylpropyl, hexyl, isohexyl, 4-methylpentyl, 3-
methylpentyl, 2-methylpentyl, 1-methylpentyl, 3,3-dimethylbutyl, 2,2-dimethylbutyl, 1,1-
dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 2,3-dimethylbutyl, 2-ethylbutyl,
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heptyl, 1-methylhexyl, 2-methylhexyl, 3-methylhexyl, 4-methylhexyl, S-methylhexyl, 1-
propylbutyl, 4,4-dimethylpentyl, octyl, 1-methylheptyl, 2-methylheptyl, 3-methylheptyl,
4-methylheptyl, 5-methylheptyl, 6-methylheptyl, 1-propyipentyl, 2-ethylhexyl, §,5-
dimethylhexyl, nonyl, 3-methyloctyl, 4-methyloctyl, 5-methyloctyl, 6-methyloctyl, 1-
propylhexyl, 2-ethylheptyl, 6,6-dimethylheptyl, decyl, 1-methylnonyl, 3-methyinonyl, 8-
methylnonyl, 3-ethyloctyl, 3,7-dimethyloctyl, 7,7-dimethyloctyl, undecyl, 4,8-
dimethylnonyl, dodecyl, tridecyl, tetradecyl, pentadecyl, 3,7,11-trimethyldodecyl,
hexadecyl, 4,8,12-trimethyltridecyl, 1-methylpentadecyl, 14-methylpentadecyl, 13,13-
dimethyltetradecyl, heptadecyl, 15-methylhexadecyl, octadecyl, 1-methylheptadecyl,
nonadecyl, icosyl, 3,7,11,15-tetramethyhexadecyl, henicosyl and docosyl groups.
Examples of a C; - C4, cycloalkyl group which is optionally substituted with a group
which may have a branched chain or is optionally a fused ring include the cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, methylcyclohexyl, dimethylcyclohexyl,
ethylcyclohexyl, propylcyclohexyl, butylcyclohexyl, tert-butylcyclohexyl, cycloheptyl,
cyclooctyl, cyclononyl, cyclodecyl, cyclododecyl, norbornyl and adamantyl groups.
Examples of cycloalkylalkyl groups include the cyclopropylmethyl, cyclopropylethyl,
cyclobutylethyl, cyclobutylethyl, cyclopentylmethyl, cyclopentylethyl, cyclohexylmethyl,
cyclohexylethyl, cyclohexylpropyl!, cyclohexylbutyl and cyclohexylhexyl groups. A C, -
C,s straight or branched chain alkyl group, or a Cs - C,, cycloalkyl group, is preferred.

A "C, - C44 alkyl group which is substituted with one to three C; - C1o aryl groups
which may be the same or different" means a “C, - C,4 alkyl group” which is substituted
with one to three aforementioned "Cs - Cy, aryl groups”. |

A "C, - Cy4 alkyl group which is substituted with one to three heterocyclic groups
which may be the same or different and each have 1 - 4 nitrogen, sulfur or oxygen
atoms" means a "C, - C,4 alkyl group” which is substituted with one to three
aforementioned "heterocyclic groups which have 1 - 4 nitrogen, sulfur or oxygen
atoms".

A "C; - C, alkenyl group” means a straight or branched chain or cyclic, unsaturated
C, - Cx, hydrocarbon group with one to three double bonds. Examples of straight or
branched chain alkenyl groups include ethenyl, 1-propenyl, 2-propenyl, 1-methyl-2-
propenyl, 1-methyl-1-propenyl, 2-methyl-1-propenyl, 2-methyl-2-propenyl, 2-ethyl-2-
propenyl, 1-butenyl, 2-butenyl, 1-methyl-2-butenyl, 1-methyl-1-butenyl, 3-methyl-2-
butenyl, 1-ethyl-2-butenyl, 3-butenyl, 1-methyl-3-butenyl, 2-methyl-3-butenyl, 1-ethyl-3-
butenyl, 1-pentenyl, 2-pentenyl, 1-methyl-2-pentenyl, 2-methyl-2-pentenyl, 3-pentenyi,
1-methyl-3-pentenyl, 2-methyl-3-pentenyl, 4-pentenyl, 1-methyl-4-pentenyl, 2-methyl-4-
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7
pentenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, heptenyl, octenyl,
decenyl, dodecenyl, tetradecenyl, hexadecenyl, cis-8-heptadecenyl, cis,cis-8,11-
heptadecadienyl, cis,cis,cis-8,11,14-heptadecatrienyl, cis-9-octadecenyl, cis-10-
nonadecenyl and cis-12-icosenyl groups. Examples of a cycloalkenyl group which is
optionally substituted with a group which may have a branch include the cyclopentenyl,
methylcyclopentenyl, cyclohexenyl, methylcyclohexenyl, dimethylcyclohexenyl,
ethylcyclohexenyl, butylcyclohexenyl, cycloheptenyl, cyclooctenyl, cyclodecenyl and
cyclododecenyl groups. Examples of cycloalkenylalkyl groups include the
cyclopentenylmethyl, cyclohexenylmethyl, cyclohexenylethyl and cyclohexenylbutyl
groups. A C, - C, straight or branched chain alkenyl group, or a (Cs - Cs
cycloalkenyl)alkyl group, is preferred.

Examples of the halogen atom in Groups A, B and C include fluorine, chlorine,
bromine or iodine, of which fluorine or chlorine is preferred.

Examples of amino group which may be substituted with one or more C, - C¢ alkyl
groups in Groups A and B include the unsubstituted amino, methylamino, ethylamino,
propylamino, butylamino, hexylamino, octylamino, decylamino, dodecylamino,
tetradecylamino, dimethylamino, diethylamino, dipropylamino and dibutylamino groups.
An amino group which may be substituted with one or more C, - Cs alkyl groups is
preferred, an amino group which may be substituted with one or more C, - C; alkyl
groups is more preferred, and an amino or dimethylamino group is particularly
preferred.

Examples of the "C, - C,, alkylenedioxy group” in Group A include the
methylenedioxy, 1,1-ethylenedioxy, 1,2-ethylenedioxy, 1,1-propylenedioxy, 1,1-
butylenedioxy, 1,1-hexylenedioxy, 1,1-octylenedioxy and 1,1-decylenedioxy groups.
C, - C; alkylenedioxy groups are preferred and the methylenedioxy group is particularly
preferred.

Examples of the "C, - C4 alkoxycarbonyl group” in Groups A, B and C include the
methoxycarbonyl, ethoxycarbonyl, propyloxycarbonyl, isopropyloxycarbonyl,
butyloxycarbonyl, isobutyloxycarbonyl, sec-butyloxycarbonyl and tert-butyloxycarbonyl
groups, of which the methoxycarbonyl and ethoxycarbony! groups are preferred.

Examples of the "C; - C,,4 aralkyloxy group” in Groups A and B include the
benzyloxy, 1-phenethyloxy, 2-phenethyloxy, 3-phenylpropyloxy, 2-phenylpropyloxy, 4-
phenylbutyloxy, 1-naphthylmethyloxy, 2-(1-naphthyl)ethyloxy, 3-(1-naphthyl)propyloxy,
4-(1-naphthyl)butyloxy, 2-naphthyimethyloxy, 2-(2-naphthyl)ethyloxy, 3-(2-
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naphthyl)propyloxy and 4-(2-naphthyl)butyloxy groups. C; - C,, phenylalkyloxy
groups are preferred, and the benzyloxy and 2-phenethyloxy groups are more
preferred.

Examples of the "C, - C,¢ alkyl group (said alkyl group may be substituted with
one or more halogen atoms" in Groups A and B include straight or branched chain
alkyl groups such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-
butyl, pentyl, isopentyl, 2-methylbutyl, neopentyl, 1-ethylpropyl, hexyl, isohexyl, 4-
methylpentyl, 3-methylpentyl, 2-methylpentyl, 1-methylpentyl, 3,3-dimethylbutyl, 2,2-
dimethylbutyl, 1,1-dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyi, 2,3-
dimethylbutyl, 2-ethylbutyl, heptyl, 1-methylhexyl, 2-methylhexyl, 3-methylhexyl, 4-
methylhexyl, 5-methylhexyl, 1-propylbutyl, 4,4-dimethylpentyl, octyl, 1-methylheptyl,
2-methylheptyl, 3-methylheptyl, 4-methylheptyl, 5-methylheptyl, 6-methylheptyl, 1-
propylpentyl, 2-ethylhexyl, 5,5-dimethylhexyl, nonyl, 3-methyloctyl, 4-methyloctyl, 5-
methyloctyl, 6-methyloctyl, 1-propylhexyl, 2-ethylheptyl, 6,6-dimethylheptyl, decyl, 1-
methylnonyl, 3-methyinonyl, 8-methylnonyl, 3-ethyloctyl, 3,7-dimethyloctyl, 7,7-
dimethyloctyl, undecyl, 4,8-dimethyinonyl, dodecyl, tridecyl, tetradecyl, pentadecyl,
3,7, 11-trimethyldodecyl, hexadecyl, 4,8,12-trimethyitridecyl, 1-methylpentadecyl, 14-
methylpentadecyl, 13,13-dimethyltetradecyl and 15-methylhexadecy! groups; and
straight or branched chain alkyl groups which are substituted with halogen atom(s)
such as trifluoromethyl, 2-fluoroethyl, 2,2, 2-trifluoroethyl, pentafluoroethyi,
heptafluoropropyl, nonafluorobutyl, undecafluoropentyl, tridecafluorohexyl, 3-
fluoropropyl, 4-fluorobutyl, 5-fluoropentyl, 6-fluorohexyl, chloromethyl, dichloromethyl,
2-chloroethyl, 3-chloropropyl, bromomethyl and 2-bromoethyl groups. C, - C4¢ alkyl
groups (said alkyl group may be substituted with one or more fluorine or chlorine
atoms) are preferred and C, - C,¢ alkyl groups (said alkyl group may be substituted
with one or more fluorine atoms) are more preferred.

Examples of the "C, - C,¢ alkenyl group” in Groups A and B include straight or
branched chain alkenyl groups such as ethenyl, 1-propenyl!, 2-propenyl, 1-methyl-2-
propenyl, 1-methyl-1-propenyl, 2-methyl-1-propenyl, 2-methyl-2-propenyl, 2-ethyl-2-
propenyl, 1-butenyl, 2-butenyl, 1-methyl-2-butenyl, 1-methyl-1-butenyl, 3-methyl|-2-
butenyl, 1-ethyl-2-butenyl, 3-butenyl, 1-methyl-3-butenyl, 2-methyl-3-butenyl, 1-ethyl-
3-butenyl, 1-pentenyl, 2-pentenyl, 1-methyl-2-pentenyl, 2-methyl-2-pentenyl, 3-
pentenyl, 1-methyl-3-pentenyl, 2-methyl-3-pentenyl, 4-pentenyl, 1-methyl-4-pentenyl,
2-methyl-4-pentenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl,
heptenyl, octenyl, decenyl, dodecenyl, tetradecenyl and hexadecenyl groups, of
which C; - C,, alkenyl groups are preferred.
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Examples of the "C, - Cy¢ alkoxy group (said alkoxy group may be substituted with
halogen atom(s)" in Groups A, B and C include straight or branched chain alkoxy
groups such as methoxy, ethoxy, propyloxy, isopropyloxy, butyloxy, isobutyloxy, sec-
butyloxy, tert-butyloxy, pentyloxy, isopentyloxy, 2-methylbutyloxy, neopentyloxy, 1-
ethylpropyloxy, hexyloxy, isohexyloxy, 4-methylpentyloxy, 3-methylpentyloxy, 2-
methylpentyloxy, 1-methylpentyloxy, 3,3-dimethylbutyloxy, 2,2-dimethylbutyloxy, 1,1-
dimethylbutyloxy, 1,2-dimethylbutyloxy, 1,3-dimethylbutyloxy, 2,3-dimethylbutyloxy, 2-
ethylbutyloxy, heptyloxy, 1-methylhexyloxy, 2-methylhexyloxy, 3-methylhexyloxy, 4-
methylhexyloxy, 5-methylhexyloxy, 1-propylbutyloxy, 4,4-dimethylpentyloxy, octyloxy,
1-methylheptyloxy, 2-methylheptyloxy, 3-methylheptyloxy, 4-methylheptyloxy, 5-
methylheptyloxy, 6-methylheptyloxy, 1-propylpentyloxy, 2-ethylhexyloxy, 5,5-
dimethylhexyloxy, nonyloxy, 3-methyloctyloxy, 4-methyloctyloxy, 5-methyloctyloxy, 6-
methyloctyloxy, 1-propylhexyloxy, 2-ethylheptyloxy, 6,6-dimethylheptyloxy, decyloxy, 1-
methylnonyloxy, 3-methylnonyloxy, 8-methyinonyloxy, 3-ethyloctyloxy, 3,7-
dimethyloctyloxy, 7,7-dimethyloctyloxy, undecyloxy, 4,8-dimethylnonyloxy, dodecyloxy,
tridecyloxy, tetradecyloxy, pentadecyloxy, 3,7,11-trimethyldodecyloxy, hexadecyloxy,
4,8,12-trimethyltridecyloxy, 1-methylpentadecyloxy, 14-methylpentadecyloxy, 13,13-
dimethyltetradecyloxy and 15-methylhexadecyloxy groups; and straight or branched
chain alkoxy groups which are substituted with halogen atom(s) such as
trifluoromethyloxy, 2-fluoroethyloxy, 2,2,2-trifluoroethyloxy, pentafluoroethyloxy,
1,1,2,2-tetrafluoroethyloxy, heptafluoropropyloxy, nonafluorobutyloxy,
undecafluoropentyloxy, tridecafluorohexyloxy, 3-fluoropropyloxy, 4-fluorobutyloxy, 5-
fluoropentyloxy, 6-fluorohexyloxy, pentafluoroethylmethyloxy,
heptafluoropropylmethyloxy, 2-(nonafluorobutyl)ethyloxy, 2-
(tridecafluorohexyl)ethyloxy, 2-(heptadecafluorooctyl)ethyloxy, chloromethyloxy,
dichloromethyloxy, 2-chioroethyloxy, 3-chloropropyloxy, bromomethyloxy and 2-
bromoethyloxy groups. C, - Css alkoxy groups (said alkoxy group may be substituted
with one or more fluorine or chlorine atoms) are preferred and C, - C,¢ alkoxy groups
(said alkoxy group may be substituted with one or more fluorine atoms) are more
preferred.

Examples of the "C, - C,6 alkylthio group (said alkylthio group may be substituted
with one or more halogen atoms" in Groups A, B and C include straight or branched
chain alkylthio group such as methylthio, ethylthio, propylthio, isopropyithio, butyithio,
isobutylthio, sec-butylthio, tert-butylthio, pentylthio, isopentylthio, 2-methylbutylthio,
neopentylthio, 1-ethylpropyithio, hexylthio, isohexylthio, 4-methylpentyithio, 3-
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methylpentylthio, 2-methylpentylthio, 1-methylpentyithio, 3,3-dimethylbutylthio, 2,2-
dimethylbutylthio, 1,1-dimethylbutylthio, 1,2-dimethylbutylthio, 1,3-dimethylbutylthio,
2,3-dimethylbutylthio, 2-ethylbutylthio, heptylthio, 1-methylhexylthio, 2-methylhexylthio,
3-methylhexylthio, 4-methylhexylthio, 5-methylhexylthio, 1-propylbutylthio, 4,4-
dimethylpentylthio, octylthio, 1-methylheptylthio, 2-methylheptylthio, 3-methylheptylthio,
4-methylheptylthio, 5-methylheptyithio, 6-methylheptyithio, 1-propylpentylthio, 2-
ethylhexylthio, 5,5-dimethylhexylthio, nonylithio, 3-methyloctylthio, 4-methyloctyithio, 5-
methyloctylthio, 6-methyloctylithio, 1-propylhexylthio, 2-ethylheptyithio, 6,6-
dimethylheptylthio, decylthio, 1-methylnonylthio, 3-methyinonylthio, 8-methylinonyithio,
3-ethyloctylthio, 3,7-dimethyloctyithio, 7,7-dimethyloctylthio, undecylthio, 4,8-
dimethylnonylthio, dodecylthio, tridecylthio, tetradecylthio, pentadecylthio, 3,7,11-
trimethyldodecylthio, hexadecylthio, 4,8,12-trimethyltridecyithio, 1-
methylpentadecylthio, 14-methylpentadecylthio, 13,13-dimethyitetradecylthio and 15-
methylhexadecylthio groups; and straight or branched chain alkylthio groups which are
substituted with halogen atom(s) such as trifluoromethyilthio, 2-fluoroethyithio, 2,2,2-
trifluoroethylthio, pentafluoroethyithio, 1,1,2,2-tetrafluoroethyithio,
heptafluoropropylthio, nonafluorobutylthio, undecafluoropentylthio,
tridecafluorohexylthio, 3-fluoropropylthio, 4-fluorobutylthio, 5-fluoropentylithio, 6-
fluorohexylthio, pentafluoroethylmethylthio, heptafluoropropylmethyithio, 2-
(nonafluorobutyl)ethylthio, 2-(tridecafluorohexyl)-ethylthio, 2-
(heptadecafluorooctyl)ethylthio, chloromethylthio, dichloromethylthio, 2-chloroethylthio,
3-chloropropylthio, bromomethylthio and 2-bromoethylthio groups. C, - Cy¢ alkylthio
groups (said alkylthio group may be substituted with one or more fluorine or chlorine
atoms) are preferred and C, - C4¢ alkylthio groups (said alkyl groups may be
substituted with one or more fluorine or chlorine atoms) are more preferred.

Examples of the "Cs - C,, arylazo group” in Group A include phenylazo, 1-
naphthylazo and 2-naphthylazo, of which phenylazo is preferred.

The "heterocyclic group which has 1 - 4 nitrogen, sulfur or oxygen atoms" in Group
A means the same as mentioned above. 5- or 6-membered heterocyclic groups which
have 1 - 3 nitrogen, sulfur or oxygen atoms are preferred.

Group A is preferably Group A1, consisting of a halogen atom, a hydroxyl group, an
amino group (said amino group may be substituted with one or more C, - Cq alkyl
groups), a nitro group, a cyano group, a carboxyl group, a C, - C, alkoxycarbonyl
group, a carbamoyl group, a C, - C, alkylenedioxy group, a benzyloxy group, a C, - Cy¢
alkyl group (said alkyl group may be substituted with one or more fluorine or chlorine
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atoms), a C, - C,¢ alkenyl group, a C, - C,¢ alkoxy group (said alkoxy group may be
substituted with one or more fluorine or chlorine atoms), a C, - C,¢ alkylthio group (said
alkylthio group may be substituted with one or more fluorine or chlorine atoms), a
phenylazo group and a 5- or 6-membered heterocyclic group which has 1 - 3 nitrogen,
sulfur or oxygen atoms.

Group A is more preferably Group A2, consisting of a fluorine or chlorine atom, a
hydroxyl group, an amino group (said amino group may be substituted with one or
more C, - C; alkyl groups), a nitro group, a cyano group, a carboxyl group, a C, - C,
alkoxycarbonyl group, a carbamoyl group, a C, - C, alkylenedioxy group, a benzyloxy
group, a C, - C46 alkyl group (said alkyl group may be substituted with one or more
fluorine atoms), a C, - C,¢ alkenyl group, a C, - C4¢ alkoxy group (said alkoxy group
may be substituted with one or more fluorine atoms), a C, - C,¢ alkylthio group (said
alkylthio group may be substituted with one or more fluorine atoms), a phenylazo group
and a 5- or 6-membered heterocyclic group which has 1 - 3 nitrogen, sulfur or oxygen
atoms.

Group B is preferably Group B1, consisting of an oxo group, a thiooxo group, an
imino group, a halogen atom, a hydroxyl group, an amino group (said amino group may
be substituted with one or more C, - C¢ alkyl groups), a nitro group, a cyano group, a
carboxyl group, a C, - C, alkoxycarbonyl group, a carbamoy! group, a benzyloxy group,
a C, - Cy¢ alkyl group (said alkyl group may be substituted with one or more fluorine or
chlorine atoms), a C, - C,¢ alkenyl group, a C, - C4¢ alkoxy group (said alkoxy group
may be substituted with one or more fluorine or chlorine atoms) and a C, - C,¢ alkylthio
group (said alkylthio group may be substituted with one or more fluorine or chlorine
atoms).

Group B is more preferably Group B2, consisting of a thiooxo group, an imino
group, a halogen atom, a hydroxyl group, an amino group (said amino group may be
substituted with one or more C, - C; alkyl groups), a nitro group, a cyano group, a
carboxyl group, a C, - C, alkoxycarbonyl group, a carbamoyl group, a benzyloxy group,
a C, - Cy6 alkyl group (said alkyl group may be substituted with one or more fluorine
atoms), a C, - C,¢ alkenyl group, C, - C,s alkoxy group (said alkoxy group may be
substituted with one or more fluorine atoms) and a C, - Cy; alkylthio group (said
alkylthio group may be substituted with one or more fluorine atoms).

Group C is preferably Group C1, consisting of a fluorine or chlorine atom, a hydroxyl
group, an amino group, a nitro group, a cyano group, a carboxyl group, a C - C4
alkoxycarbonyl group, a carbamoyl group, a C, - C,¢ alkoxy group (said alkoxy group
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may be substituted with one or more fluorine or chlorine atoms) and a C, - C,¢ alkylthio
group (said alkylthio group may be substituted with one or more fluorine or chlorine
atoms).

Group C is more preferably Group C2, consisting of a fluorine atom, a hydroxyl
group, an amino group, a nitro group, a cyano group, a carboxyl group, a C, - C,
alkoxycarbonyl group, a carbamoyl group, a C, - Css alkoxy group (said alkoxy group
may be substituted with one or more fluorine atoms) and a C, - C;¢ alkylthio group (said
alkylthio group may be substituted with one or more fluorine atoms).

In the formula (a), a favourable value of "m" is 0, and a favourable value of "n"is 1 -
12 and a more favourable value of "n" is 4 - 8.

Examples of the "Cg - C4o aryl group which may have one or more substituents (said
one or more substituents are selected from Group A) defined as group (2) in the
definition of R' include the phenyl, 4-methylphenyl, 4-ethylphenyl, 4-propylphenyl, 4-
isopropylphenyl, 4-butylphenyl, 4-sec-butylphenyl, 4-pentylphenyl, 4-hexylphenyl, 4-
heptylphenyl, 4-octylphenyl, 4-decylphenyl, 3-methylphenyl, 3-ethylphenyl, 3-
isopropylphenyl, 2-ethylphenyl, 2-propylphenyl, 2-isopropylphenyl, 2-butylphenyl, 4-
vinylphenyl, 4-trifluoromethylphenyl, 2,4-dimethylphenyl, 3,4-dimethylphenyl, 3,5-
dimethylphenyl, 2,4,6-trimethyiphenyl, 2-methoxyphenyl, 2-ethoxyphenyl, 3-
ethoxyphenyl, 2-methoxyphenyl, 2-ethoxyphenyl, 3-ethoxyphenyl, 4-methoxyphenyl, 4-
ethoxyphenyl, 3-isopropoxyphenyl, 4-isopropoxyphenyl, 4-butoxyphenyl, 4- |
pentyloxyphenyl, 4-hexyloxyphenyl, 3-benzyloxyphenyl, 2-methyl-4-methoxyphenyl, 3-
phenoxyphenyl, 3,4-methylenedioxyphenyl, 3,5-dimethoxyphenyl, 3,4,5-
trimethoxyphenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 4-chlorophenyl, 4-
bromophenyl, 4-iodophenyl, 3-chlorophenyl, 3-iodophenyl, 2,3-difluorophenyl, 2,4-
difluorophenyl, 2,5-difluorophenyl, 2,6-difluorophenyl, 3,4-difluorophenyl, 3,5-
difluorophenyl, 2,3,4-trifluorophenyl, 2,3,6-trifluorophenyl, 2,4,6-trifluorophenyl, 2,4,5-
trifluorophenyl, 3-chloro-4-fluorophenyl, 3-trifluoromethyl-4-fluorophenyl, 3-
trifluoromethoxyphenyl, 4-trifluoromethoxyphenyl, 4-methylthiophenyl, 4-
trifluoromethylthiophenyl, 3-methyithiophenyl, 3-fluoro-4-methylphenyl, 3-chloro-4-
methylphenyl, 3-methyl-4-bromophenyl, 3-nitro-4-fluorophenyl, 3-nitro-4-chlorophenyl,
4-(pentafluoroethylmethoxy)phenyl, 4-(heptafluoropropylmethoxy)phenyl, 4-{2-
(nonafluorobutyl)ethoxy}phenyl, 4-{2-(tridecafluorohexyl)ethoxy}phenyl, 4-{2-
(heptadecafluorooctyl)ethoxy}phenyl, 4-(2-fluoroethyl)phenyl, 4-(3-fluoropropyl)phenyl,
4-(4-fluorobutyl)phenyl, 4-(5-fluoropentyl)phenyl, 2-nitrophenyl, 3-nitrophenyl, 4-
nitrophenyl, 2-hydroxyphenyl, 3-hydroxyphenyl, 4-hydroxyphenyl, 3-cyanophenyl, 4-
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morpholinophenyl, 4-phenylazophenyl, naphthalen-1-yl, naphthalen-2-yl, 3-
aminophenyl and 4-dimethylaminophenyl groups.

Favourable aryl groups are the phenyl, 4-methylphenyl, 4-ethylphenyl, 4-
propylphenyl, 4-isopropylphenyl, 4-butylphenyl, 4-sec-butylphenyl, 4-pentylphenyl, 4-
hexylphenyl, 4-heptylphenyl, 4-octylphenyl, 4-decylphenyl, 3-methylphenyl, 3-
ethylphenyl, 3-isopropylphenyl, 4-vinylphenyl, 4-trifluoromethylphenyl, 3,4-
dimethylphenyl, 3,5-dimethylphenyl, 3-ethoxyphenyl, 4-methoxyphenyl, 4-
ethoxyphenyl, 3-isopropoxyphenyl, 4-isopropoxyphenyl, 4-butyloxyphenyl, 4-
pentyloxyphenyl, 4-hexyloxyphenyl, 3-benzyloxyphenyl, 3-phenoxyphenyl, 3,4-
methylenedioxyphenyl, 3,5-dimethoxyphenyl, 3,4,5-trimethoxyphenyl, 3-fluorophenyl,
4-fluorophenyl, 4-chlorophenyl, 4-bromophenyl, 4-iodophenyl, 3-chlorophenyl, 3-
iodophenyl, 3,4-difluorophenyl, 3,5-difluorophenyl, 3-chloro-4-fluorophenyl, 3-
trifluoromethyl-4-fluorophenyl, 3-trifluoromethoxyphenyl, 4-trifluoromethoxyphenyl, 4-
methylthiophenyl, 4-trifluoromethylthiophenyl, 3-methylthiophenyl, 3-fluoro-4-
methylphenyl, 3-chloro-4-methylphenyl, 3-methyl-4-bromophenyl, 3-nitro-4-
fluorophenyl, 3-nitro-4-chlorophenyl, 4-(pentafluoroethylmethoxy)phenyl, 4-
(heptafluoropropyimethoxy)phenyl, 4-{2-(nonafluorobutyl)ethoxy}phenyl, 4-{2-
(tridecafluorohexyl)ethoxy}phenyl, 4-{2-(heptadecafluorooctyl)ethoxy}phenyl, 4-(2-
fluoroethyl)phenyl, 4-(3-fluoropropyl)phenyl, 4-(4-fluorobutyl)phenyl, 4-(5-
fluoropentyl)phenyl, 2-nitrophenyl, 3-nitrophenyl, 4-nitrophenyl, 2-hydroxyphenyt, 3-
hydroxyphenyl, 4-hydroxyphenyl, 3-cyanophenyl, 4-morpholinophenyl! and 4-
phenylazophenyl groups.

More favourable aryl groups are phenyl, 4-ethylphenyl, 4-propylphenyl, 4-
butylphenyl, 4-hexylphenyl, 3-methylphenyl, 3-ethylphenyl, 3-isopropylphenyl, 4-
trifluoromethylphenyl, 4-butyloxyphenyl, 4-pentyloxyphenyl, 4-hexyloxyphenyl, 3,5-
dimethoxyphenyl, 3,4,5-trimethoxyphenyl, 3-fluorophenyl, 4-fluorophenyl, 4-
chlorophenyl, 3-chlorophenyl, 3-iodophenyl, 3,4-difluorophenyl, 3,5-difluorophenyl, 3-
chloro-4-fluorophenyl, 3-trifluoromethyl-4-fluorophenyl, 3-trifluoromethoxyphenyl, 4-
trifluoromethoxyphenyl, 4-methylthiophenyl, 4-trifluoromethylthiophenyl, 3-
methylthiophenyl, 3-fluoro-4-methylphenyl, 3-chloro-4-methylphenyl, 4-
(pentafluoroethyimethoxy)phenyl, 4-(heptafluoropropylmethoxy)phenyl, 4-{2-
(nonafluorobutyl)ethoxy}phenyl, 4-(2-fluoroethyl)phenyl, 4-(3-fluoropropyl)phenyl, 4-(4-
fluorobutyl)phenyl, 4-(5-fluoropentyl)phenyl, 3-methyl-4-bromophenyl, 3-nitro-4-
fluorophenyl groups.
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Examples of the "heterocyclic group which has 1 - 4 nitrogen, sulfur or oxygen
atoms and may have one or more substituents (said one or more substituents are
selected from Group B)" defined as group (3) in the definition of R’ include the 2-
pyridyl, 3,5-dichloro-2-pyridyl, 3-benzyloxy-2-pyridyl, 3-methyl-2-pyridyl, 4-methyl-2-
pyridyl, 5-chloro-2-pyridyl, 3-pyridyl, 2-chloro-3-pyridyl, 6-methoxy-3-pyridyl, 4-pyridyl,
2,3,5,6-tetrafluoro-4-pyridyl, 3-quinolyl, 2-thienyl, 3-methoxycarbonyl-5-acetyl-2-
thienyl, 3-thienyl, 2-methoxycarbonyl-3-thienyl, 2-acetyl-3-thienyl, 2-carbamoyi-3-
thienyl, 2-furanyl, 5-methoxycarbonyl-2-furanyl, 2-thiazolyl, 5-nitro-2-thiazolyl and 4-
methyl-2-thiazolyl groups.

Favourable heterocyclic groups are the 2-pyridyl, 3-benzyloxy-2-pyridy!, 4-methyil-
2-pyridyl, 5-chloro-2-pyridyl, 3-pyridyl, 6-methoxy-3-pyridyl, 4-pyridyl, 2,3,5,6-
tetrafluoro-4-pyridyl, 2-thienyl, 3-thienyl, 2-furanyl, 5-methoxycarbonyl-2-furanyl, 2-
thiazoyl, 5-nitro-2-thiazolyl and 4-methyl-2-thiazolyl groups.

Examples of the "C, - C,4 alkyl group which is substituted with one to three Cs -
Cyo aryl groups which may be the same or different and may have one or more

substituents on the aryl group (said substituents are selected from Group A)" defined
e as group (4) in the definition of R’ include the benzyl, 2-methylbenzyl, 4-
methylbenzyl, 4-fluorobenzyl, 2-methoxybenzyl, 4-methoxybenzyl, 3,4,5-

- trimethoxybenzyl, 3,4-methylenedioxybenzyl, 1-phenylethyl, 2-naphthylmethyl, 2-
phenylethyl, 2-(4-methylphenyl)ethyl, 2-(2-methoxyphenyl)ethyl, 2-(3-
methoxyphenyl)ethyl, 2-(4-methoxyphenyl)ethy!, 2-(3,4-dimethoxyphenyl)ethyl, 2-(4-
fluorophenyl)ethyl, 2-(2-chlorophenyl)ethyl, 2-(3-chlorophenyl)ethyl, 2-(4-
chlorophenyl)ethyl, 2-(2,4-dichlorophenyl)ethyl, 2-(4-hydroxyphenyl)ethyl, 2,2-

diphenylethyl, 3-phenylpropyl, 6-phenylhexyl, 10-phenyldecyl and 3-(4-

.
[
o
.
e o
.
]
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hexyloxyphenyl)propy! groups.

Favourable aralkyl groups are the benzyl, 2-methylbenzyl, 4-methylbenzyl, 4-
fluorobenzyl, 2-methoxybenzyl, 2-naphthyl, 2-phenylethyl, 2-(4-methylphenyl)ethyt, 2-
(4-methoxyphenyl)ethyl, 2-(3,4-dimethoxyphenyl)ethyl, 2-(4-fluorophenyl)ethyl, 2-(2-
chlorophenyl)ethyl, 2-(3-chlorophenyl)ethyl, 2-(4-chlorophenyl)ethyl, 2-(2,4-
dichlorophenyl)ethyl, 3-phenylpropyl and 6-phenylhexyl groups.

Examples of the "C, — C,, alkyl group which is substituted with one to three
heterocyclic groups which may be the same or different and each have 1 - 4 nitrogen,
sulfur or oxygen atoms and may have one or more substituents (said one or more
substituents on the heterocyclic group are selected from Group B)" defined as group
(5) in the defintion of R' are the 2-furyimethyl, (3-methyl-2-furyl)methyl, 3-furyimethyl,
2-thienylmethyl, 2-pyridylmethyl, 4-fluoro-2-pyridylmethyl, 2-(2-furyl)ethyl, 2-(3-
methyl-
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2-furyl)ethyl, 2-morpholinoethyl, 3-(1-imidazolyl)propyl, 2-quinolylmethyl and 3-(3-
pyridyl)propyl groups.

Favourable heterocyclylalkyl groups are the 2-furylmethyl, 3-furyimethyl, 2-
thienylmethyl, 2-pyridylmethyl, 4-fluoro-2-pyridylmethyl, 3-(1-imidazolyl)propyl and 2-
quinolylmethyl groups.

Examples of the "C, — C,; alkyl group which may have one or more substituents
(said one or more substituents are selected from Group C)" defined as group (6) in
the definition R' are the methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, tert-butyl,
pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl,
pentadecyl, hexadecyl, octadecyl, icosyl, docosyl, 1-methylheptyl, 2-ethylhexyl,
cyclohexyl, 4-methylcyclohexyl, 4-tert-butylcyclohexyl, cycloheptyl, cyclooctyl,
cyclododecyl, cyclohexylmethyl, 3-ethoxypropyl, 3-methylthiopropyl, 2,2-
dimethoxyethyl, 2,2-diethoxyethyl, 2-hydroxyethyl, 2-aminoethyl, 4-hydroxybutyl, 5-
hydroxypentyl, 5-fluoropentyl, 3-nitropropyl and 2-cyanoethyl groups.

Favourable alkyl groups are the propyl, isopropyl, butyl, sec-butyl, tert-butyl,
pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, cyclohexyl, 4-
methylcyclohexyl, cycloheptyl, cyclooctyl, cyclododecyl, 3-ethoxypropyl and 3-
methyithiopropy! groups. '

Examples of the "C, — C,, alkenyl group which may have one or more
substituents (said one or more substituents are selected from those listed in (2) or (3)
described above or from Group C)" defined as group (7) in the definition of R' are the
vinyl, allyl, trans-2-hexen-1-yl, cis-2-hexen-1-yl, trans-2-penten-1-yl, trans-2,4-
hexadien-1-yl, 2-(1-cyclohexenyl)ethyl, 4-methyl-trans-2-hexen-1-yl, 6-chloro-trans-2-
hexen-1-yl, 6-nitro-trans-2-hexen-1-yl and 6-cyano-trans-2-hexen-1-yl groups.

Favorable alkenyl groups are the trans-2-hexen-1-yl, cis-2-hexen-1-yl, trans-2-
penten-1-yl, trans-2,4-hexadien-1-yl, 4-methyl-trans-2-hexen-1-yl and 6-chloro-trans-
2-hexen-1-yl groups.

In the definiton of group (8), "a group of formula (a) (in this formula, n represents
an integer from 1 to 20 and m represents 0 or 2)" in the definition of R', a group of
formula (a) in which mis 0 or 2, and n is an integer from 1 to 12 is preferred, a group
of formula (a) in which mis 0 or 2, and n is an integer from 4 to 8 is more preferred,
and a group of formula (a) in which m is 0, and n is an integer from 4 to 8 is

particularly preferred.

Preferred examples of R' are (2) a Cg - Co aryl group which may have one or
more substituents, (4) a C, — C44 alkyl group which is substituted with one to three C¢

-Cio
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aryl groups which may be the same or different and may each have one or more
substituents, (5) a C, — C,, alkyl group which is substituted with one to three
heterocyclic groups which may be the same or different, each have 1 - 4 nitrogen,
sulfur or oxygen atoms and may each have one or more substituents, (6) a C, — C,,
alkyl group which may have one or more substituents, (7) a C, — C,, alkenyl group
which may have one or more substituents or (8) a group of formula (a) as described
above.

More preferred examples are (2) a Cg - Cyo aryl group which may have one or more
substituents, (6) a Cy — C,; alkyl group which may have one or more substituents, (7) a
C, — C, alkenyl group which may have one or more substituents or (8) a group of
formula (a).

More preferred examples are (2) a Cs - C,o aryl group which may have one or more
substituents, (6) a C, — C,, alkyl group which may have one or more substituents or (7)
a C, — C,; alkenyl group which may have one or more substituents.

Still more preferred examples are (2) a C; - Cyo aryl group which may have one or
more substituents and (6) a C, — C,, alkyl group which may have one or more
substituents.

The most preferred example is (2) a Cg - C1o aryl group which may have one or
more substituents.

Preferred examples of R? are (1) a hydrogen atom, (6) a C, — Cy, alkyl group which
may have one or more substituents or (7) a C, — C,, alkenyl group which may have one
or more substituents.

More preferred examples are a hydrogen atom, a C, — C,; alkyl group which has no
substituent or a C, — C,; alkenyl group which has no substituent.

More preferred examples are a hydrogen atom, a Cg — Cy alkyl group which has no
substituent, or (7) a Cyo — C5 alkenyl group which has no substituent.

Still more preferred examples are a hydrogen atom or a Cg — Cy alkyl group which
has no substituent.

The most preferred example is a hydrogen atom.

A preferred example of R® is a hydroxyl group.

Preferred compounds of formula (1) are as follows:

(1) (1-1) compounds wherein X' is -N(R*)-,
(1-2) compounds wherein X' is -N(R*)- (wherein R* is hydrogen or C,-C; alkyl),
(1-3) compounds wherein X' is -NH-;
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(2) (2-1) compounds wherein X? is -N(R®)-,
(2-2) compounds wherein X? is -N(R®)- (wherein R is hydrogen or C,-C; alkyl),

(2-3) compounds wherein X? is —NH-;

(3) (3-1) compounds wherein R’ is hydrogen,

(3-2) compounds wherein R' is C¢-C4o aryl which may be substituted with onre or
more substituents selected from Group A,

(3-2-1) compounds according to (3-2) wherein the one or more substituents are
selected from Group A1,

(3-2-2) compounds according to (3-2) wherein the one or more substituents are
selected from Group A2,

(3-2-3) compounds according to (3-2) wherein R’ is phenyl, 1-naphthyl or 2-naphthyl
which may be substituted with one or more substituents selected from Group A,

(3-2-4) compounds according to (3-2) wherein R' is phenyl which may be
substituted with one or more substituents selected from Group A,

(3-3) compounds wherein R' is a heterocyclic group which has 1 to 4 nitrogen,
oxygen or sulfur atoms and may be substituted with one or more substituents selected
from Group B,

(3-3-1) compounds according to (3-3) wherein the one or more substituents are
selected from Group B1,

(3-3-2) compounds according to (3-3) wherein the one or more substituents are
selected from Group B2,

(3-3-3) compounds according to (3-3) wherein R' is a 5- or 6- membered aromatic
heterocyclic group or a 5- or 6-membered aromatic heterocyclic group fused to a
benzene ring, the heterocycle of which may be substituted with one or more
substituents selected from Group B,

(3-4) compounds wherein R' is a C,-C,4 alkyl group which is substituted with 1 to 3
Ce-C1o aryl groups which may be the same or different and each may be substituted
with one or more substituents selected from Group A,

(3-4-1) compounds according to (3-4) wherein the one or more substituents are
selected from Group A1,

(3-4-2) compounds according to (3-4) wherein the one or more substituents are
selected from Group A2,

(3-4-3) compounds according to (3-4) wherein the aryl moiety is phenyl, 1-naphthyl
or 2-naphthyl which may be substituted with one or more substituents selected from

Group A,
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(3-4-4) compounds according to (3-4) wherein the aryl moiety is phenyl which may

have one or more substituents,

(3-4-5) compounds according to (3-4) wherein the alkyl moiety is C-Cs alkyl,
(3-4-6) compounds according to (3-4) wherein the alkyl moiety is C,-C, alkyl,
(3-4-7) compounds according to (3-4) wherein the alkyl moiety is C4-C, alkyl,
(3-4-8) compounds according to (3-4) wherein the alkyl moiety is C, alkyl,
(3-5) compounds wherein R is C;-C;4 alkyl which is substituted with 1 to 3
heterocyclic groups which may be the same or different and each have 1-4 nitrogen,
sulfur or oxygen atoms and may be substituted with one or more substituents

selected from Group B,
(3-5-1) compounds according to (3-5) wherein the one or more substituents are

selected from Group B1,

(3-5-2) compounds according to (3-5) wherein the one or more substituents are
selected from Group B2,

(3-5-3) compounds according to (3-5) wherein the heterocyclic moiety is a 5- or 6-
membered aromatic heterocyclic group or a 5- or 6-membered aromatic heterocyclic
group fused to a benzene ring, the heterocycle of which may be substituted with one
or more substituents selected from Group B,

(3-5-4) compounds according to (3-5) wherein the alkyl moiety is C;-Csg alkyl,

(3-5-5) compounds according to (3-5) wherein the alkyl moiety is C4-C, alkyl,

(3-5-6) compounds according to (3-5) wherein the alkyl moiety is C,-C, alkyl,

(3-5-7) compounds according to (3-5) wherein the alkyl moiety is C, alkyl,

(3-6) compounds wherein R' is C;-C,, alkyl which may be substituted with one or
more substituents selected from Group C,

(3-6-1) compounds according to (3-6) wherein the one or more substituents are
selected from Group C1,

(3-6-2) compounds according to (3-6) wherein the one or more substituents are
selected from Group C2,

(3-6-3) compounds wherein R' is C,4-C,5 alkyl which may be substituted with one
or more substituents selected from Group C,

(3-7) compounds wherein R is C,-C.; alkenyl which may be substituted with one or
more substituents selected from those listed in (2), (3) described above or Group C,
(3-7-1) compounds according to (3-7) wherein R' is C,-C», alkenyl which may be
substituted with one or more substituents selected from Group C,
(3-7-2) compounds according to (3-7) wherein R is C,-C», alkenyl,
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(3-7-3) compounds according to (3-7) wherein R' is C,.C,; alkenyl,
(3-8) compounds wherein R' is a group of formula (a),
(3-8-1) compounds according to (3-8) wherein m is 0,
(3-8-2) compounds according to (3-8) wherein n is an integer from 1 to 12,
(3-8-3) compounds according to (3-8) wherein n is an integer from 4 to 8,
(3-8-4) compounds according to (3-8) wherein m is 0 or 2 and n is an integer from
4to 8,
(3-8-5) compounds according to (3-8) wherein m is 0 and n is an integer from 4 to
8
(4-1) compounds wherein R?is hydrogen, C;-C, alkyl which may be substituted
with one or more substituents selected from Group C, or C,-C,, alkenyl which may be
substituted with one or more substituents selected from Group C,
(4-2) compounds wherein R?is hydrogen, C,-C,; alkyl, or C,-C,, alkenyl,
(4-3) compounds wherein R? is hydrogen, Cs-Cy alkyl, or C1-C5 alkenyt,
(4-4) compounds wherein R? is hydrogen or, Cs-Cyo alkyl,
(4-5) compounds wherein R? is C¢-Cy alkyl,
(4-6) compounds wherein R? is hydrogen;
(5-1) compounds wherein R® is hydrogen, and
(5-2) compounds wherein R? is hydroxyl.

(6) More preferred compounds of formula (1) are selected from an appropriate
combination of definitions of X', X?, R', R? and R® described above. Typical
examples of such combinations are shown below. These examples are intended to
illustrate the present invention and are not intended to limit the scope of this invention
in any manner.
(6-1) X' is a group of formula =N(R*)-, X? is a group of formula -N(R°%)-;
R' is selected from (2) Ce-C, aryl which may be substituted with one or more
substituents selected from Group A, (4) C,-C,, alkyl which is substituted with 1 to 3
Ce-C1o aryl groups which may be the same or different and each may be
substituted with one or more substituents selected from Group A, (5) C4-C,4 alkyl
which is substituted with 1 to 3 heterocyclic groups which may be the same or
different and each have 1 to 4 nitrogen, sulfur or oxygen atoms and may be
substituted with one or more substituents selected from Group B, (6) C4-C» alkyl
which may be substituted with one or more substituents selected from Group C, (7)
C,-C», alkenyl which may be substituted with one or more substituents selected
from those listed in (2) or (3) of the definition of R' above or Group C, or (8) a

group of formula (a);
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R? is hydrogen or Cq-C alkyl, and R® is hydrogen or hydroxyl.

(6-2) X'and X? are each an —NH- group;

R'is (2) Cs-C1o aryl which may be substituted with one ore more substituents
selected from Group A, (4) C,-C,4 alkyl which is substituted with 1 to 3 Ce-C,, aryl
groups which may be the same or different and each may be substituted with one
or more substituents selected from Group A, (5) C1-C,4 alkyl which is substituted
with 1 to 3 heterocyclic groups which be may be the same or different and each
have 1 to 4 nitrogen, sulfur or oxygen atoms and each may be substituted with one
or more substituents selected from Group B, (6) C,-C2. alkyl which may be
substituted with one or more substituents selected from Group C, (7) C-C,,
alkenyl which may be substituted with one or more substituents selected from
those listed in (2) or (3) of the definition of R' above or Group C, or (8) a group of
formula (a);

R?is hydrogen or Ce-Cy alkyl, and

R? is hydrogen or hydroxyl.
(6-3) X' and X? are each an -NH- group;

R' is (2) Ce-C1o aryl which may be substituted with one or more substituents
selected from Group A, (6) C4-C,; alkyl which may be substituted with one or more
substituents selected from Group C, (7) C,-C,; alkenyl which may be substituted
with one or more substituents selected from those listed in (2) or (3) of the
definition of R' above or Group C, or (8) a group of formula (a);

R?is hydrogen or C¢-Cy alkyl, and

R® is hydrogen or hydroxyl.

(6-4) X' and X? are each an —-NH- group,

R' is (2) Ce-Cyo aryl which may be substituted with one or more substituents
selected from Group A or (6) Ce-C2, alkyl which may be substituted with one or
more substituents selected from Group C;

R? is hydrogen or Cg-Co alkyl, and

R® is hydrogen or hydroxyl.

(6-5) X' and X? are each an —-NH- group;

R' is (2) Ce-C1o aryl which may be substituted with one or more substituents
selected from Group A,

R? is hydrogen or C-Co alkyl; and

R? is hydrogen or hydroxyl.

(6-6) X' and X? are each an —NH- group;
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R’ is phenyl which may be substituted with one or more substituents selected from
Group A;
R?is hydrogen; and
R? is hydroxyl.
(6-7) X' and X? are each an —-NH- group;
R' is phenyl which may be substituted with one or more substituents selected from
Group A;
R?is C¢-Cy0 alkyl, and
R3 is hydroxyl.
(6-8) X' and X? are each an —NH- group,
R' is phenyl which may be substituted with one or more substituents selected from
Group A,
R?is hydrogen, and
R®is hydrogen.

“Pharmaceutically acceptable esters, ethers and N-alkyl derivatives” of the
compounds of formula (1) are those which do not exhibit significant toxicity and can
usually be used as medicaments.

The compounds of formula (1) of this invention have hydroxyl groups: an appropriate
hydroxyl group can be converted by chemical modification to an ester or ether thereof
which does not exhibit significant toxicity and is pharmaceutically acceptable.

The compounds of formula (1) of this invention have a uracil moiety: the nitrogen
atom at the 3-position of the uracil group can be converted by chemical modification to
produce an N-alkyl derivative thereof which does not exhibit significant toxicity is
pharmaceutically acceptable.

Among these compounds, preferred compounds are pharmaceutically acceptable
esters or ethers and esters; are more preferred.

Examples of ester groups include:

a carbonyl or carbonyloxy group to which a straight or branched chain C4-C», alkyl
group is attached, wherein the alkyl groups include methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, s-butyl, tert-butyl, pentyl, isopentyl, 2-methylbutyl, neopentyl, 1-
ethylpropyl, hexyl, isohexyl, 4-methylpentyl, 3-methylpentyl, 2-methyipentyl, 1-
methylpentyl, 3,3-dimethylbutyl, 2,2-dimethylbutyl, 1,1-dimethylbutyl, 1,2-dimethylbutyl,
1,3-dimethylbutyl, 2,3-dimethylbutyl, 2-ethyibutyl, heptyl, 1-methylhexyl, 2-methylhexyl,
3-methylhexyl, 4-methylhexyl, 5-methylhexyl, 1-propylbutyl, 4,4-dimethylipentyl, octyl, 1-
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methylheptyl, 2-methylheptyl, 3-methyiheptyl, 4-methylheptyl, 5-methylheptyl, 6-
methylheptyl, 1-propylpentyl, 2-ethylhexyl, 5,5-dimethylhexyl, nonyl, 3-methyloctyl, 4-
methyloctyl, 5-methyloctyl, 6-methyloctyl, 1-propylhexyl, 2-ethylheptyl, 6,6-
dimethylheptyl, decyl, 1-methylnonyl, 3-methyinonyl, 8-methylinonyl, 3-ethyloctyl, 3,7-
dimethyloctyl, 7,7-dimethyloctyl, undecyl, 4,8-dimethylnonyl, dodecyl, tridecyl,
tetradecyl, pentadecyl, 3,7,11-trimethyldodecyl, hexadecyl, 4,8,12-trimethyltridecyl, 1-
methylpentadecyl!, 14-methylpentadecyl, 13,13-dimethyitetradecyl, heptadecyl, 15-
methylhexadecyl, octadecyi, 1-methylheptadecyl, nonadecyi, icosyl, 3,7,11,15-
tetramethylhexadecyl and henicosyl;

a carbonyl or carbonyloxy group to which a straight or branched chain C,-C,,
alkenyl or alkynyl group is attached, wherein the alkenyl groups include ethenyl, 1-
propenyl, 2-propenyl, 1-methyl-2-propenyl, 1-methyl-1-propenyl, 2-methyl-1-propenysl,
2-methyl-2-propenyl, 2-ethyl-2-propenyl, 1-butenyl, 2-butenyl, 1-methyl-2-buteny!, 1-
methyl-1-butenyl, 3-methyl-2-butenyl, 1-ethyl-2-butenyl, 3-buteny!, 1-methyl-3-
butenyl, 2-methyl-3-butenyl, 1-ethyl-3-butenyl, 1-pentenyl, 2-pentenyl, 1-methyl-2-
pentenyl, 2-methyl-2-pentenyl, 3-pentenyl, 1-methyl-3-pentenyl, 2-methyl-3-pentenyl,
4-pentenyl, 1-methyl-4-pentenyl, 2-methyl-4-pentenyl, 1-hexenyl, 2-hexenyl, 3-
hexenyl, 4-hexenyl, S5-hexenyl, cis-8-heptadecenyl, cis,cis-8,11-heptadecadienyl,
cis,cis,cis-8,11,14-heptadecatrienyl, cis-10-nonadecenyl and cis-12-icosenyl, and the
alkynyl groups include ethynyl, 2-propynyl, 1-methyl-2-propynyl, 2-methyl-2-propynyl,
2-ethyl-2-propynyl, 2-butynyl, 1-methyl-2-butynyl, 2-methyl-2-butynyl, 1-ethyl-2-
butynyl, 3-butynyl, 1-methyl-3-butynyl, 2-methyl-3-butynyl, 1-ethyl-3-butynyl, 2-
pentynyl, 1-methyl-2-pentynyl, 2-methyl-2-pentynyl, 3-pentynyl, 1-methyl-3-pentynyl,
2-methyl-3-pentynyl, 4-pentynyl, 1-methyl-4-pentynyl, 2-methyl-4-pentynyl, 2-hexyny!,
3-hexynyl, 4-hexynyl and 5-hexynyl;

a carbonyl or carbonyloxy group to which is attached a straight or branched chain
C,-C,: alkyl group which is substituted with one or more substituents selected from
the group consisting of C,-C, alkoxy, halogen (for example fluorine, chlorine, bromine
or iodine, of which fluorine or chlorine is preferred), and nitro, wherein the substituted
alkyl groups include methoxymethyl, ethoxymethyl, methoxyethyl, ethoxyethyl,
trifluoromethyl, trichloromethyl, difluoromethyl, dichloromethyl, dibromomethyl,
fluoromethyl, 2,2,2-trifluoroethyl, 2,2,2-trichloroethyl, 2-bromoethyl, 2-chloroethyl, 2-
fluoroethyl, 2-iodoethyl|, 3-chloropropyl, 4-fluorobutyl, 6-iodohexyl, 2,2-dibromoethyl,
nitromethyl, dinitromethyl, 1-nitroethyl, 2-nitroethyl and 1,2-dinitroethyl;

a carbonyl or carbonyloxy group to which is attached a (C¢-Cyo)aryl-(C4-C,4) alkyl
group, the aryl moiety of which may be substituted with one or more substituents
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selected from the group consisting of C,-C, alkyl, C,-C, alkoxy, halogen (which is as
defined above), and nitro, wherein the aryl-alkyl groups include benzyl, a-
naphthylmethyl, B-naphthyimethyl, indenylmethyl, phenanthrenylmethyl,
anthracenylmethyl, diphenylmethyl, triphenylmethyl, 1-phenethyl, 2-phenethyl, 1-
naphthylethyl, 2-naphthylethyl, 1-phenylpropyl, 2-phenyipropyl, 3-phenylpropyl, 1-
naphthylpropyl, 2-naphthyipropyl, 3-naphthyipropyl, 1-phenylbutyl, 2-phenylbutyl, 3-
phenylbutyl, 4-phenylbutyl, 1-naphthylbutyl, 2-naphthylbutyl, 3-naphthylbutyl, 4-
naphthylbutyl, 1-phenylpentyl, 2-phenylpentyl, 3-phenylpentyl, 4-phenylpentyl, 5-
phenylpentyl, 1-naphthylpentyl, 2-naphthylpentyl, 3-naphthyipentyl, 4-naphthylpentyl, 5-
naphthylpentyl, 1-phenylhexyl, 2-phenylhexyl, 3-phenylhexyl, 4-phenylhexyl, 5-
phenylhexyl, 6-phenylhexyl, 1-naphthylhexyl, 2-naphthylhexyl, 3-naphthylhexyl, 4-
naphthylhexyl, 5-naphthylhexyl and 6-naphthylhexyl; and

a carbonyl or carbonyloxy group to which is attached a C¢-C,, aryl group that may be
substituted with one or more substituents selected from the group consisting of C;-C,
alkyl, C4-C, alkoxy, halogen (which is as defined above) and nitro, wherein the ary!
groups include phenyl, naphthyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2-
' chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2-bromophenyl, 3-bromophenyl, 4-
bromophenyl, 3,5-difluorophenyl, 2,5-difluorophenyl, 2,6-difluorophenyl, 2,4-
difluorophenyl, 3,5-dibromophenyl, 2,5-dibromophenyl, 2,6-dichlorophenyl, 2,4-
dichlorophenyl, 2,3,6-trifluorophenyl, 2,3 4-trifluorophenyi, 3,4,5-trifluorophenyl, 2,5,6-
trifluorophenyl, 2,4,6-trifluorophenyl, 2,3,6-tribromophenyl, 2,3,4-tribromophenyl, 3,4,5-
tribromophenyl, 2,5,6-trichlorophenyl, 2,4,6-trichlorophenyl, 1-fluoro-2-naphthyl, 2-
fluoro-1-naphthyl, 3-fluoro-1-naphthyl, 1-chloro-2-naphthyl, 2-chloro-1-naphthyl, 3-
bromo-1-naphthyl, 3,8-difluoro-1-naphthyl, 2,3-difluoro-1-naphthyi, 4,8-difluoro-1-
naphthyl, 5,6-difluoro-1-naphthyl, 3,8-dichloro-1-naphthyl, 2,3-dichloro-1-naphthyl, 4,8-
dibromo-1-naphthyl, 5,6-dibromo-1-naphthyl, 2,3,6-trifluoro-1-naphthyl, 2,3,4-trifluoro-1-
naphthyl, 3,4,5-trifluoro-1-naphthyl, 4,5,6-trifluoro-1-naphthyl, 2,4,8-trifluoro-1-naphthyl,
2-methylphenyl, 3-methylphenyl, 4-methylphenyl, 2-ethylphenyl, 3-propylphenyl, 4-
ethylphenyl, 2-butylphenyl, 3-pentylphenyl, 4-pentylphenyl, 3,5-dimethylphenyl, 2,5-
dimethylphenyl, 2,6-dimethylphenyl, 2,4-dimethylphenyl, 3,5-dibutyiphenyl, 2,5-
dipentylphenyl, 2,6-dipropylmethylphenyl, 2,4-dipropylphenyl, 2,3,6-trimethylphenyl,
2,3 4-trimethylphenyl, 3,4,5-trimethylphenyl, 2,5,6-trimethylphenyl, 2,4,6-
trimethylphenyl, 2,3,6-tributylphenyl, 2,3 4-tripentylphenyl, 3,4,5-tributylphenyl, 2,5,6-
tripropylmethylphenyl, 2,4,6-tripropylphenyl, 1-methyl-2-naphthyl, 2-methyl-1-naphthyl,
3-methyl-1-naphthyl, 1-ethyl-2-naphthyl, 2-propyl-1-naphthyl, 3-butyl-1-naphthyl, 3,8-
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dimethyl-1-naphthyl, 2,3-dimethyl-1-naphthyl, 4,8-dimethyl-1-naphthyl, 5,6-dimethyl-
1-naphthyl, 3,8-diethyl-1-naphthyl, 2,3-dipropyl-1-naphthyl, 4,8-dipentyl-1-naphthyl,
5,6-dibutyl-1-naphthyl, 2,3,6-trimethyl-1-naphthyl, 2,3,4-trimethyl-1-naphthyl, 3,4,5-
trimethyl-1-naphthyl, 4,5 6-trimethyl-1-naphthyl, 2,4,8-trimethyl-1-naphthyl, 2-
methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2-ethoxyphenyl, 3-
propoxyphenyl, 4-ethoxyphenyl, 2-butoxyphenyl, 3-pentoxypheny!, 4-pentoxyphenyl,
3,5-dimethoxyphenyl, 2,5-dimethoxyphenyl, 2,6-dimethoxyphenyl, 2,4-
dimethoxyphenyl, 3,5-dibutoxyphenyl, 2,5-dipentoxypnenyl, 2,6-dipropoxyphenyl!,
2,4-dipropoxyphenyl, 2,3,6-trimethoxyphenyl, 2,3 4-trimethoxyphenyl, 3,4,5-
trimethoxyphenyl, 2,5 6-trimethoxyphenyl, 2,4,6-trimethoxyphenyl, 2,3,6-
tributoxyphenyl, 2,3,4-tripentoxyphenyl, 3,4,5-tributoxyphenyl, 2,5,6-tripropoxyphenyi,
2,4,6-tripropoxyphenyl, 1-methoxy-2-naphthyl, 2-methoxy-1-naphthyl, 3-methoxy-1-
naphthyl, 1-ethoxy-2-naphthyl, 2-propoxy-1-naphthyl, 3-butoxy-1-naphthyl, 3,8-
dimethoxy-1-naphthyl, 2,3-dimethoxy-1-naphthyl, 4,8-dimethoxy-1-naphthyl, 5,6-
dimethoxy-1-naphthyl, 3,8-diethoxy-1-naphthyl, 2 3-dipropoxy-1-naphthyl, 4,8-
dipentoxy-1-naphthyl, 5,6-dibutoxy-1-naphthyl, 2,3,6-trimethoxy-1-naphthyl, 2,3,4-
trimethoxy-1-naphthyl, 3,4,5-trimethoxy-1-naphthyl, 4,5,6-trimethoxy-1-naphthyl,
2,4,8-trimethoxy-1-naphthyl, 2-nitrophenyl, 3-nitrophenyl, 4-nitrophenyl, 3,5-
dinitrophenyl, 2,5-dinitrophenyl, 2,6-dinitrophenyl, 2,4-dinitropheny!, 2,3,6-
trinitrophenyl, 2,3,4-trinitrophenyl, 3,4,5-trinitrophenyl, 2,5,6-trinitrophenyl, 2,4,6-
trinitrophenyl, 1-nitro-2-naphthyl, 2-nitro-1-naphthyl, 3-nitro-1-naphthyl, 3,8-dinitro-1-
naphthyl, 2,3-dinitro-1-naphthyl, 4,8-dinitro-1-naphthyl, 5,6-dinitro-1-naphthyl, 2,3,6-
trinitro-1-naphthyl, 2,3,4-trinitro-1-naphthyl, 3,4,5-trinitro-1-naphthyl, 4,5,6-trinitro-1-
naphthyl and 2,4,8-trinitro-1-naphthy!;

carboxy-(C;-Cjo)alkylcarbonyl groups such as succinoyl, glutaroyl, and adipoyl;

monoalkyl- or dialkyl- phosphate residue groups wherein the alkyl moieties may be
the same or different and are each C,-C,¢ alkyl; or

ester-forming residue groups of amino acids such as glycine, alanine, valine,
leucine, isoleucine, phenylalanine, proline, tryptophan, glutamine and glutamic acid.

Among these ester groups, preferred ester groups are carboacyl groups such as
R®CO- or R*0CO-, wherein R?* is selected from hydrogen; C;-C,, alkyl; C,-C,; alkenyl
or alkynyl having 1 to 3 unsaturated bonds; C:-C, alkyl which is substituted with 1 to
4 substituents selected from the group consisting of C,-C, alkoxy, halogen (which is
as defined above) and nitro; C,-C,, alkyl which is substituted with 1 to 3 C¢-C1o aryl
groups which may be substituted with 1 to 4 substituents selected from the
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group consisting of C,-C, alkyl, C,-C, alkoxy, halogen (which is as defined above)
and nitro; and C¢-C aryl which may be substituted with 1 to 4 substituents selected
from the group consisting of C;-C, alkyl, C,-C, alkoxy, halogen (which is as defined
above) and nitro.

More preferred ester groups are carboacyl groups such as R*CO- or R°*0OCO-,
wherein R? is C¢-Cy alkyl; C10-C alkenyl having 1 to 3 double bonds; C;-Cs alkynyl
having one triple bond; C,-C, alkyl which is substituted with one C,-C, alkoxy group;
C:-C, alkyl which is substituted with 1 or 2 phenyl groups which themselves may be
substituted with 1 or 2 substituents selected from the group consisting of C-C, alkyl,
C,-C, alkoxy, fluorine and chlorine.

The most preferred ester groups are carboacyl groups such as R*CO- or R*OCO-,
wherein R? is Cs-C2 alkyl or C4,-C5o alkenyl having 1 to 3 double bonds.

Examples of ether residue groups of pharmaceutically acceptable ethers include:

L C LN straight or branched chain C,-C,, alkyl groups such as methyl, ethyl, propyl,

,°. isopropyl, butyl, isobutyl, s-butyl, tert-butyl, pentyl, isopentyl, 2-methylbutyl,

4:::‘: neopentyl, 1-ethylpropyl, hexyl, isohexyl, 4-methylpentyl, 3-methylpentyl, 2-

I methylpentyl, 1-methylpentyi, 3,3-dimethylbutyl, 2,2-dimethylbutyl, 1,1-dimethylbutyl,
et 1,2-dimethylbutyl, 1,3-dimethylbutyl, 2,3-dimethylbutyl, 2-ethylbutyl, heptyl, 1-

methylhexyl, 2-methylhexyl, 3-methylhexyl, 4-methylhexyl, 5-methylhexyl, 1-
propylbutyl, 4,4-dimethylpentyl, octyl, 1-methylheptyl, 2-methylheptyl, 3-methylheptyl,
4-methylheptyl, 5-methylheptyl, 6-methylheptyl, 1-propylpentyl, 2-ethylhexyl, 5,5-
dimethylhexyl, nonyl, 3-methyloctyl, 4-methyloctyl, S-methyloctyl, 6-methyloctyl, 1-

propylhexyl, 2-ethylheptyl, 6,6-dimethylheptyl, decyl, 1-methyinonyl, 3-methylnonyl,
8-methyinonyl, 3-ethyloctyl, 3,7-dimethyloctyl, 7, 7-dimethyloctyl, undecyl, 4,8-
dimethylnonyl, dodecyl, tridecyl, tetradecyl, pentadecyl, 3,7,11-trimethyldodecyl,
hexadecyl, 4,8,12-trimethyltridecyl, 1-methylpentadecyl, 14-methylpentadecyl, 13,13-
dimethyltetradecyl, heptadecyl, 15-methylhexadecyl, octadecyl, 1-methylheptadecyl,
nonadecyl, icosyl, 3,7,11,15-tetramethylhexadecyl and henicosyl;

straight or branched chain C,-C,; alkenyl or alkyny! groups such as ethenyl, 1-

propenyl, 2-propenyl, 1-methyl-2-propenyl, 1-methyl-1-propenyl, 2-methyl-1-propenyl,
2-methyl-2-propenyl, 2-ethyl-2-propenyl, 1-butenyl, 2-butenyl, 1-methyl-2-butenyl, 1-
methyl-1-butenyl, 3-methyl-2-butenyl, 1-ethyl-2-butenyl, 3-butenyl, 1-methyl-3-
butenyl, 2-methyl-3-buteny!, 1-ethyl-3-butenyl, 1-pentenyl, 2-pentenyl, 1-methyl-2-
pentenyl, 2-methyl-2-pentenyl, 3-pentenyl, 1-methyl-3-pentenyl, 2-methyl-3-pentenyl,
4-pentenyl, 1-
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methyl-4-pentenyl, 2-methyl-4-pentenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-
hexenyl, cis-8-heptadecenyl, cis,cis-8,11-heptadecadienyl, cis,cis,cis-8,11,14-
heptadecatrienyl, cis-10-nonadecenyl, cis-12-icosenyl, ethynyl, 2-propynyl, 1-methyl-2-
propynyl, 2-methyl-2-propynyl, 2-ethyl-2-propynyl, 2-butynyl, 1-methyl-2-butynyl, 2-
methyl-2-butynyl, 1-ethyl-2-butynyl, 3-butynyl, 1-methyl-3-butynyl, 2-methyl-3-butynyl,
1-ethyl-3-butynyl, 2-pentynyl, 1-methyl-2-pentynyl, 2-methyl-2-pentynyl, 3-pentynyl, 1-
methyl-3-pentynyl, 2-methyl-3-pentynyl, 4-pentynyl, 1-methyl-4-pentynyl, 2-methyl-4-
pentynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl and 5-hexynyl;

straight or branched chain C,-C,, alkyl which is substituted with one or more
substituents selected from the group consisting of C,-C, alkoxy, halogen (for example
fluorine, chlorine, bromine or iodine, of which fluorine or chlorine is preferred), and
nitro, such as methoxymethyl, ethoxymethyl, methoxyethyl, ethoxyethyl, trifluoromethyl,
trichloromethyl, difluoromethyl, dichloromethyl, dibromomethyl, fluoromethyl, 2,2,2-
trifluoroethyl, 2,2,2-trichloroethyl, 2-bromoethyl, 2-chloroethyl, 2-fluoroethyl, 2-
iodoethyl, 3-chloropropyl, 4-fluorobutyl, 6-iodohexyl, 2,2-dibromoethyl, nitromethyl,
dinitromethyl, 1-nitroethyl, 2-nitroethyl and 1,2-dinitroethyl;

(Cs-Cyo)aryl -(C4-C2;) alkyl groups, aryl moiety of which may be substituted with one or
more substituents selected from the group consisting of C,-C, alkyl, C,-C, alkoxy,
halogen (which is as defined above) and nitro, such as benzyl, a-naphthylmethyl, B-
naphthylmethyl, indenyimethyl, phenanthrenylmethyl, anthracenylmethyl,
diphenylmethyl, triphenylmethyl, 1-phenethyl, 2-phenethyl, 1-naphthylethyl, 2-
naphthylethyl, 1-phenyipropyl, 2-phenylpropyl, 3-phenylpropyl, 1-naphthylpropyl, 2-
naphthylpropyl, 3-naphthylpropyl, 1-phenylbutyl, 2-phenylbutyl, 3-phenylbutyl, 4-
phenylbutyl, 1-naphthylbutyl, 2-naphthylbutyl, 3-naphthylbutyl, 4-naphthylbutyl, 1-
phenylpentyl, 2-phenylpentyl, 3-phenylpentyl, 4-phenylpentyl, 5-phenylpentyl, 1-
naphthylpentyl, 2-naphthylpentyl, 3-naphthylpentyl, 4-naphthylpentyl, 5-naphthylpentyl,
1-phenylhexyl, 2-phenylhexyl, 3-phenylhexyl, 4-phenylhexyl, 5-pheny!ic» " o-
phenylhexyl, 1-naphthylhexyl, 2-naphthyiiiexyl, 3-naphthylhexyl, 4-naphthylhexyl, 5-
naphthylhexyl and 6-naphthylhexyl; and

Ce-C1o aryl groups that may be substituted with one or more substituents selected
from the group consisting of C,-C, alkyl, C4-C,alkoxy, halogen (which is as defined
above) and nitro, such as phenyl, naphthyl, 2-fluorophenyl, 3-fluorophenyl, 4-
fluorophenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2-bromophenyl, 3-
bromophenyl, 4-bromophenyl, 3,5-difluorophenyl, 2,5-difluorophenyl, 2,6-
difluorophenyl, 2,4-difluorophenyl, 3,5-dibromophenyl, 2,5-dibromophenyl, 2,6-
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dichlorophenyl, 2,4-dichlorophenyl, 2,3,6-trifluorophenyl, 2,3,4-trifluorophenyl, 3,4,5-
trifluorophenyl, 2,5,6-trifluorophenyl, 2,4,6-trifluorophenyl, 2,3,6-tribromophenyl, 2,3,4-
tribromophenyl, 3,4,5-tribromophenyl, 2,5,6-trichlorophenyl, 2,4,6-trichlorophenyl, 1-
fluoro-2-naphthyl, 2-fluoro-1-naphthyl, 3-fluoro-1-naphthyl, 1-chloro-2-naphthyl, 2-
chloro-1-naphthyl, 3-bromo-1-naphthyl, 3,8-difluoro-1-naphthyl, 2,3-difluoro-1-naphthyl,
4,8-difluoro-1-naphthyl, 5,6-difluoro-1-naphthyl, 3,8-dichloro-1-naphthyl, 2,3-dichloro-1-
naphthyl, 4,8-dibromo-1-naphthyl, 5,6-dibromo-1-naphthyl, 2,3,6-trifluoro-1-naphthyl,
2,3,4-trifluoro-1-naphthyl, 3,4,5-trifluoro-1-naphthyl, 4,5,6-trifluoro-1-naphthyl, 2,4,8-
trifluoro-1-naphthyl, 2-methylphenyl, 3-methylphenyl, 4-methylphenyl, 2-ethylphenyl, 3-
propylphenyl, 4-ethylphenyl, 2-butylphenyl, 3-pentylphenyl, 4-pentylphenyl, 3,5-
dimethylphenyl, 2,5-dimethylphenyl, 2,6-dimethylphenyl, 2,4-dimethylphenyl, 3,5-
dibutylphenyl, 2,5-dipentylphenyl, 2,6-dipropylmethylphenyl, 2,4-dipropylphenyl, 2,3,6-
trimethylphenyl, 2,3,4-trimethylphenyl, 3,4,5-trimethylphenyl, 2,5,6-trimethylphenyl,
2,4 6-trimethylphenyl, 2,3,6-tributylphenyl, 2,3,4-tripentylphenyl, 3,4,5-tributylphenyl,
2,5,6-tripropylmethylphenyl, 2,4,6-tripropylphenyl, 1-methyl-2-naphthyl, 2-methyl-1-
naphthyl, 3-methyl-1-naphthyl, 1-ethyl-2-naphthyl, 2-propyl-1-naphthyl, 3-butyl-1-
naphthyl, 3,8-dimethyl-1-naphthyl, 2,3-dimethyl-1-naphthyl, 4,8-dimethyl-1-naphthyl,
5,6-dimethyl-1-naphthyl, 3,8-diethyl-1-naphthyl, 2,3-dipropyl-1-naphthyl, 4,8-dipentyl-1-
naphthyl, 5,6-dibutyl-1-naphthyl, 2,3,6-trimethyl-1-naphthyl, 2,3,4-trimethyl-1-naphthyl,
3,4,5-trimethyl-1-naphthyl, 4,5,6-trimethyl-1-naphthyl, 2,4,8-trimethyl-1-naphthyl, 2-
methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2-ethoxyphenyl, 3-propoxyphenyl,
4-ethoxyphenyl, 2-butoxyphenyl, 3-pentoxyphenyl, 4-pentoxyphenyl, 3,5-
dimethoxyphenyl, 2,5-dimethoxyphenyl, 2,6-dimethoxyphenyl, 2,4-dimethoxyphenyl,
3,5-dibutoxyphenyl, 2,5-dipentoxyphenyl, 2,6-dipropoxymethoxyphenyl, 2,4-
dipropoxyphenyl, 2,3,6-trimethoxyphenyl, 2,3,4-trimethoxyphenyl, 3,4,5-
trimethoxyphenyl, 2,5,6-trimethoxyphenyl, 2,4,6-trimethoxyphenyl, 2,3,6-
tributoxyphenyl, 2,3,4-tripentoxyphenyl, 3,4,5-tributoxyphenyl, 2,5,6-tripropoxyphenyl,
2,4,6-tripropoxyphenyl, 1-methoxy-2-naphthyl, 2-methoxy-1-naphthyl, 3-methoxy-1-
naphthyl, 1-ethoxy-2-naphthyl, 2-propoxy-1-naphthyl, 3-butoxy-1-naphthyl, 3,8-
dimethoxy-1-naphthyl, 2,3-dimethoxy-1-naphthyl, 4,8-dimethoxy-1-naphthyl, 5,6-
dimethoxy-1-naphthyl, 3,8-diethoxy-1-naphthyl, 2,3-dipropoxy-1-naphthyl, 4,8-
dipentoxy-1-naphthyl, 5,6-dibutoxy-1-naphthyl, 2,3,6-trimethoxy-1-naphthyl, 2,3,4-
trimethoxy-1-naphthyl, 3,4,5-trimethoxy-1-naphthyl, 4,5,6-trimethoxy-1-naphthyl, 2,4,8-
trimethoxy-1-naphthyl, 2-nitrophenyl, 3-nitrophenyl, 4-nitrophenyl, 3,5-dinitrophenyl,
2,5-dinitrophenyl, 2,6-dinitrophenyl, 2,4-dinitrophenyl, 2,3,6-trinitrophenyl, 2,3,4-
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trinitrophenyl, 3,4,5-trinitrophenyl, 2,5,6-trinitrophenyl, 2,4,6-trinitrophenyl, 1-nitro-2-
naphthyl, 2-nitro-1-naphthyl, 3-nitro-1-naphthyl, 3,8-dinitro-1-naphthyl, 2,3-dinitro-1-
naphthyl, 4,8-dinitro-1-naphthyl, 5,6-dinitro-1-naphthyl, 2,3,6-trinitro-1-naphthyl,
2,3,4-trinitro-1-naphthyl, 3,4,5-trinitro-1-naphthyl, 4,5 6-trinitro-1-naphthyl, and 2,4,8-
trinitro-1-naphthyl.

Among these groups, preferred ether residue groups are C,-C,, alkyl; C>-C,,
alkeny! or alkynyl having 1 to 3 unsaturated bonds; C,-C,, alkyl which is substituted
with 1 to 4 substituents selected from the group consisting of C,-C, alkoxy, halogen
(which is as defined above) and nitro; C4-C,, alkyl which is substituted with 1 to 3 C¢-
C,o aryl groups which may be the same or different and are each substituted with 1 to
4 substituents selected from the group consisting of C,-C, alkyl, C4-C, alkoxy,
halogen (which is as defined above) and nitro; and C¢-C4, aryl which may be
substituted with 1 to 4 substituents selected from the group consisting of C4-C, alky!,
C,-C, alkoxy, halogen (which is as defined above) and nitro.

More preferred ether residue groups are Cg-Co alkyl; C10-Cy alkenyl having 1 to 3
double bonds; C5-Cs alkyny! having one triple bond; C,-C, alkyl which is substituted
with one C,-C, alkoxy group; and C,-C, alkyl which is substituted with 1 or 2 phenyl
groups which may themselves be substituted with 1 or 2 substituents selected from
the group consisting of C4-C, alkyl, C,-C, alkoxy, fluorine and chlorine.

The most preferred ether residue groups are C¢-C2o alkyl and C40-C2 alkenyl having
1 to 3 double bonds.

The compound of formula (1) has a plurality of hydroxyl groups, which can form
ester or ether derivative and locate at the 2-position on the oxolane ring (when R* is
hydroxyl) and at the 3- and 4-positions on the dihydropyran ring. An ester or ether
derivative of the compound of formula () optionally has a plurality of ester group(s)
and/or ether group(s) and each of them may be the same or different ester and/or
ether group.

Preferred pharmaceutically acceptable ester derivatives of the compound of formula
(1) have one or two ester groups, more preferred ester derivatives have an estef
group at the 2-position on the oxolane ring or the 3-position on the dihydropyran ring;
and the most preferred esters have an ester group at the 2-position on the oxolane
ring.

Preferable pharmaceutically acceptable ether derivatives of the compound of
formula (I) have one or two ether groups; more preferable ether derivatives have an
ether group at the 2-position on the oxolane ring or the 3-position on the
dihydropyran ring;
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and the most preferred ethers have an ether group at the 2-position on the oxolane

ring.

Alkyl groups of the pharmaceutically acceptable N-alkyl derivatives include the
straight or branched chain C,-C,, alkyl groups described above; the straight or
branched chain C,-C,, alkenyl or alkynyl groups described above; 1-(C,-Cq
alkanoyloxy)-(C4-Cj)alkyl groups such as acetyloxymethyl, propionyloxymethyl,
butyryloxymethyl, pentanoyloxymethyl, pivaloyloxymethyl, hexanoyloxymethyl,
octanoyloxymethyl, decanoyloxymethyl, dodecanoyloxymethyl,
tetradecanoyloxymethyl, hexadecanoyloxymethyl, octadecanoyloxymethyl, 1-
(acetyloxy)ethyl, 1-(propionyloxy)ethyl, 1-(butyryloxy)ethy!, 1-(pentanoyloxy)ethyl, 1-
(hexanoyloxy)ethyl, 1-(octanoyloxy)ethyl, 1-(decanoyloxy)ethyl, 1-
(dodecanoyloxy)ethyl, 1-(tetradecanoyloxy)ethyl, 1-(hexadecanoyloxy)ethy!, and 1-
(octadecanoyloxy)ethyl;

1-(Cy-C2 aIkoxycarbonyloky)-(c1-Ca)alkyl groups such as
methoxycarbonyloxymethyl, ethoxycarbonyloxymethyl, propoxycarbonyloxymethyl,
isopropoxycarbonyloxymethyl, butyloxycarbonyloxymethyl,
isobutyloxycarbonyloxymethyl, s-butyloxycarbonyloxymethyl, t-
butyloxycarbonyloxymethyl, pentyloxycarbonyloxymethyl, 2-
pentyloxycarbonyloxymethyl, 3-pentyloxycarbonyloxymethyl,
isopentyloxycarbonyloxymethyl, neopentyloxycarbonyloxymethyl,
cyclopentyloxycarbonyloxymethyl, hexyloxycarbonyloxymethyl, 2-
hexyloxycarbonyloxymethyl, 3-hexyloxycarbonyloxymethyl,
isohexyloxycarbonyloxymethyl, cyclohexyloxycarbonyloxymethyl,
heptyloxycarbonyloxymethyl, octyloxycarbonyloxymethyl,
decyloxycarbonyloxymethyl, dodecyloxycarbonyloxymethyl,
tetradecyloxycarbonyloxymethyl, hexadecyloxycarbonyloxymethyl,
octadecyloxycarbonyloxymethyl, 1-(methoxycarbonyloxy)ethyl, 1-
(ethoxycarbonyloxy)ethyl, 1-(propoxycarbonyloxy)ethyl, 1-
(isopropoxycarbonyloxy)ethyl, 1-(butyloxycarbonyloxy)ethyl, 1-
(isobutyloxycarbonyloxy)ethyl, 1-(s-butyloxycarbonyloxy)ethyl, 1-(t-
butyloxycarbonyloxy)ethyl, 1-(pentyloxycarbonyloxy)ethyl, 1-(2-
pentyloxycarbonyloxy)ethyl, 1-(3-pentyloxycarbonyloxy)ethyl, 1-
(isopentyloxycarbonyloxy)ethyl, 1-(neopentyloxycarbonyloxy)ethyl, 1-
(cyclopentyloxycarbonyloxy)ethyl, 1-(hexyloxycarbonyloxy)ethyl, 1-(2-
hexyloxycarbonyloxy)ethyl, 1-(3-hexyloxycarbonyloxy)ethyl, 1-
(isohexyloxycarbonyloxy)ethyl. 1-(cyclohexyloxycarbonyloxy)ethyl, 1-
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(heptyloxycarbonyloxy)ethyl, 1-(octyloxycarbonyloxy)ethyl, 1-
(decyloxycarbonyloxy)ethyl, 1-(dodecyloxycarbonyloxy)ethyl, 1-
(tetradecyloxycarbonyloxy)ethyl, 1-(hexadecyloxycarbonyloxy)ethyl and 1-
(octadecyloxycarbonyloxy)ethyl; and

1-[5-(C4-Cs alkyl or phenyl)-2-oxo-1,3-dioxolen-4-yl}-(C,-C¢)alky! groups such as (5-
methyl-2-oxo-1,3-dioxolen-4-yl)methyl, 1-(5-methyl-2-oxo-1,3-dioxolen-4-yl)ethyl and
(5-phenyl-2-oxo-1,3-dioxolen-4-yl)methyl.

Among these alkyl groups, preferred alkyl groups are 1-(C,-C alkanoyloxy)-(C;-

Cs)alkyl or 1-(C4-Cy alkoxycarbonyloxy)-(C1-Cs)alkyl.

When a compound chemically modified by those groups described above is
administered, the compound is converted into a corresponding parent compound by
enzymatic hydrolysis in vivo.

“Pharmaceutically acceptable salts” of the compound of formula () or
pharmaceutically acceptable ester, ether and N-alkyl derivatives thereof are salts which
do not exhibit significant toxicity and can usually be used as medicaments.

When a compound of formula (I) or a pharmaceutically acceptable ester, ether or
N-alky!l derivative thereof has a basic group such as amino, such a compound can be
converted to a pharmaceutically acceptable acid addition salt by treatment with an acid
according to a conventional technique. Examples of such salts include inorganic acid
salts such as hydrochloride, hydrobromide, sulfate and phosphate; organic acid salts
such as acetate, benzoate, oxalate, maleate, fumarate, tartrate, and citrate; and
sulfonates such as methanesulfonate, benzenesulfonate and p-toluenesulfonate.

When a compound of formula () or a pharmaceutically acceptable ester, ether or
N-alkyl derivative thereof has an acidic group such as a carboxyl or phosphoric acid
group, such a compound can be converted to a pharmaceutically acceptable base
addition salt by treatment with a base according to a conventional technique.
Examples of such salts include alkali metal salts such sodium, potassium and Iifhium
salts; alkaline earth metal salts such as calcium and magnesium salts; metal salts such
as aluminum, iron, zinc, copper, nickel and cobalt salts, and quaternary ammonium
salts such as ammonium and triethylammonium salts.

When certain compounds of formula (l) or pharmaceutically acceptable esters,
ethers or N-alkyl derivatives thereof are allowed to stand in the air, the compound
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absorbs or adsorbs water to form a hydrate. Such hydrates are encompassed in the
present invention.
Certain compounds of formula (l) or pharmaceutically acceptable esters, ethers or
N-alkyl derivatives thereof may absorb a solvent to form a solvate. Such solvates are

encompassed in the present invention.

The compounds of formula (I) and pharmaceutically acceptable esters, ethers and
N-alkyl derivatives thereof have asymmetric carbons and exists as stereoisomers
wherein each asymmetric carbon has R or S configuration. Each such stereoisomer or
a mixture of these isomers in any ratio is encompassed in this invention. A preferred
stereoisomer is a compound of the following formula (I’).

Typical examples of compounds of formula (I) and pharmaceutically acceptable
esters, ethers and N-alkyl derivatives thereof are exemplified in Tables 1 to 3. The
scope of the present invention is not limited to these exemplification compounds.
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M&C Folio: P83184
Table 1
OR’ ]
OR o Xz.—-—Rz ‘/\(O
R'—x! o NTNH
o] o}
CH;0 R®
(I-1)
Exemp. R’ X" R X? R* R® R’
Comp. No.
1 Ph NH H NH H H H
2 Ph NH H NH OH H H
3 Ph NH H NH OA6 H H
4 Ph NH H NH OA8 H H
S Ph NH H NH OA9 H H
6 Ph NH H NH OA10 H H
7 Ph NH H NH OA12 H H
8 Ph NH H NH OA14 H H
9 Ph NH H NH OA16 H H
10 Ph NH H NH OH H A6
11 Ph NH H NH OH H A8
12 Ph NH H NH OH H A9
13 Ph NH H NH OH H A10
14 Ph NH H NH OH H A12
15 Ph NH H NH OH H A14
16 Ph NH H NH OH H A16
17 Ph NH H NH OH A6 A6
18 Ph NH H NH OH A8 A8
19 Ph NH H NH OH A10 [A10
20 Ph NH H NH OA2 A2 A2
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21 Ph NH H NH OA3 A3 A3
22 Ph NH H NH OA4 A4 A4
23 Ph NH H NH OCé6 H H
24 Ph NH H NH oC7 H H
25 Ph NH H NH OC8 H H
26 Ph NH H NH OcC10 H H
27 Ph NH H NH OC11 H H
28 Ph NH H NH 0OC12 H H
29 Ph NH H NH OC14 H H
30 Ph NH H NH OC16 H H
31 Ph NH H NH C6CO; H H
32 Ph NH H NH C7CO, H H
33 Ph NH H NH C8CO, H H
34 Ph NH H NH C9CO; H H
35 Ph NH H NH C10CO; |H H
36 Ph NH H NH C12C0O; |H H
37 Ph NH H NH C16CO; |H H
38 Ph NH C8 NH OH H H
39 Ph NH C9 NH OH H H
40 Ph NH Cc10 NH OH H H
41 Ph NH C12 NH OH H H
42 Ph NH C16 NH OH H H
43 Ph NH F1 NH OH H H
44 Ph NH F2 NH OH H H
45 Ph NH F3 NH OH H H
46 Ph NH F4 NH OH H H
47 Ph NH F5 NH OH H H
48 Ph NH F6 NH OH H H
49 Ph NH F7 NH OH H H
50 Ph NH F8 NH OH H H
51 Ph NH F9 NH OH H H
52 Ph NH F10 NH OH H H
53 Ph NH Ph NH OH H H
54 Ph NH Bn NH OH H H
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55 Ph NH Pe NH OH H H
56 Ph NH C12 NMe OH H H
57 Ph NH C12 NEt OH H H
58 Ph NH C12 NPr OH H H
59 Ph NH (CHz)s [N OH H H
60 Ph NH (CHz)s |N OH H H
61 Ph NH (CHz)s [N OH H H
62 Ph NH C12 O OH H H
63 Ph NH Ph o) OH H H
64 Ph NH C12 S OH H H
65 Ph NH Ph S OH H H
66 Ph NMe H NH OH H H
67 Ph NEt H NH OH H H
68 Ph NPr H NH OH H H
69 Ph o) H NH OH H H
70 Ph S H NH OH H H
71 4-Me-Ph NH H NH H H H
72 4-Me-Ph NH H NH OH H H
73 4-Me-Ph NH H NH OA6 H H
74 4-Me-Ph NH H NH OA8 H H
75 4-Me-Ph NH H NH OA9 H H
76 4-Me-Ph NH H NH OA10 H H
77 4-Me-Ph NH H NH OA12 H H
78 4-Me-Ph NH H NH OA14 H H
79 4-Me-Ph NH H NH OA16 H H
80 4-Me-Ph NH H NH OH H A6
81 4-Me-Ph NH H NH OH H A8
82 4-Me-Ph NH H NH OH H A9
83 4-Me-Ph NH H NH OH H A10
84 4-Me-Ph NH H NH OH H A12
85 4-Me-Ph NH H NH OH H A14
86 4-Me-Ph NH H NH OH H A16
87 4-Me-Ph NH H NH OH A6 A6
88 4-Me-Ph NH H NH OH A8 A8
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89 4-Me-Ph NH H NH OH A10 | A10
) 4-Me-Ph NH H NH OAZ A2 | A2
91 4-Me-Ph NH H NH OA3 A3 |A3
92 4-Me-Ph NH H NH OA4 A4 | A4
93 4-Me-Ph NH H NH 0C6 H H
94 4-Me-Ph NH H NH oc7 H H
95 4-Me-Ph NH H NH 0C8 H H
96 4-Me-Ph NH H NH 0oc10 _ [H H
97 4-Me-Ph NH H NH oci1__ [H H
98 4-Me-Ph NH H NH oci2 |[H H
99 4-Me-Ph NH H NH oci4 | H H
100 4-Me-Ph NH H NH 0oC16  |H H
101 4-Me-Ph NH H NH C6CO; |H H
102 4-Me-Ph NH H NH C7CO, |H H
103 4-Me-Ph NH H NH C8CO; |H H
104 4-Me-Ph NH A NH CoCO; |H H
105 4-Me-Ph NH A NH C10CO; |H H
106 4-Me-Ph NH H NH C12C0; |H H
107 4-Me-Ph NH H NH C16CO; | H H
108 4-Me-Ph NH ) NH OH H H
109 4-Me-Ph NH ) NH OH H H
110 4-Me-Ph NH C10 | NH OH H H
111 4-Me-Ph NH C12 | NH OH H H
112 4-Me-Ph NH C16 | NH OH H H
113 4-Me-Ph NH F1 NH OH H H
114 4-Me-Ph NH F2 NH OH H H
115 4-Me-Ph NH F3 NH OH H H
116 4-Me-Ph NH Fa NH OH H H
117 4-Me-Ph NH F5 NH OH H H
118 4-Me-Ph NH F6 NH OH H H
119 4-Me-Ph NH F7 NH OH H H
120 4-Me-Ph NH F8 NH OH H H
121 4-Me-Ph NH Fo NH | OH H |H
122 4-Me-Ph NH F10 | NH OH H H
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123 4-Me-Ph NH Ph NH OH H H
124 4-Me-Ph NH Bn NH OH H H
125 4-Me-Ph NH Pe NH OH H H
126 4-Me-Ph NH C12 NMe OH H H
127 4-Me-Ph NH C12 NEt OH H H
128 4-Me-Ph NH Ci12 NPr OH H H
129 4-Me-Ph NH (CHz); |N OH H H
130 4-Me-Ph NH (CH2). |N OH H H
131 4-Me-Ph NH (CHz)s [N OH H H
132 4-Me-Ph NH C12 o) OH H H
133 4-Me-Ph NH Ph o) OH H H
134 4-Me-Ph NH C12 S OH H H
135 4-Me-Ph NH Ph S OH H H
136 4-Me-Ph NMe H NH OH H H
137 4-Me-Ph NEt H NH OH H H
138 4-Me-Ph NPr H NH OH H H
139 4-Me-Ph 0 H NH OH H H
140 4-Me-Ph S H NH OH H H
141 4-Et-Ph NH H NH H H H
142 4-Et-Ph NH H NH OH H H
143 4-Et-Ph NH H NH OA6 H H
144 4-Et-Ph NH H NH OA8 H H
145 4-Et-Ph NH H NH OAS H H
146 4-Et-Ph NH H NH OA10 H H
147 4-Et-Ph NH H NH OA12 H H
148 4-Et-Ph NH H NH OA14 H H
149 4-Et-Ph NH H NH OA16 H H
150 4-Et-Ph NH H NH OH H A6
151 4-Et-Ph NH H NH OH H A8
152 4-Et-Ph NH H NH OH H A9
153 4-Et-Ph NH H NH OH H A10
154 4-Et-Ph NH H NH OH H A12
155 4-Et-Ph NH H NH OH H A14
156 4-Et-Ph NH H NH OH H A16
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157 T4-Et-Ph NH H NH OH A6 | A6
158 4-Et-Ph NH H NH OH A8 | A8
159 4-Et-Ph NH H NH OH A10 | A10
160 4-Et-Ph NH H NH OA2 A2 | A2
161 4-Et-Ph NH H NH OA3 A3 | A3
162 4-Et-Ph NH H NH OA4 A4 | A4
163 4-Et-Ph NH H NH 0C6 H H
164 4-Et-Ph NH H NH OC7 H H
165 4-Et-Ph NH H NH ocs H H
166 4-Et-Ph NH H NH oc10 |H H
167 4-Et-Ph NH H NH oc11 H H
168 4-Et-Ph NH H NH oC12 |H H
169 4-Et-Ph NH H NH oC14 |H H
170 4-Et-Ph NH H NH oc16 |H H
171 4-Et-Ph NH H NH | C6CO, |H H
172 4-Et-Ph NH H NH C7CO; |H H
173 4-Et-Ph NH H NH C8CO; |H H
174 4-Et-Ph NH H NH Coco, |H H
175 4-Et-Ph NH H NH C10CO, |H H
176 4-Et-Ph NH H NH C12CO; |H H
177 4-Et-Ph NH H NH C16CO; | H H
178 4-Et-Ph NH c8 NH OH H H
179 4-Et-Ph NH Co NH OH H H
180 4-Et-Ph NH C10 |NH OH H H
181 4-Et-Ph NH Ci2 | NH OH H H
182 4-Et-Ph NH C16 | NH OH H H
183 4-Et-Ph NH Fi NH OH H H
184 4-Et-Ph NH F2 NH OH H H
185 4-Et-Ph NH F3 NH OH H H
186 4-Et-Ph NH F4 NH OH H H
187 4-Et-Ph NH F5 NH OH H H
188 4-Et-Ph NH F6 NH OH H H
189 4-Et-Ph NH F7 NH OH H H
190 4-Et-Ph NH F8 NH OH H H
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191 4-Et-Ph NH Fo NH OH H H
192 4-EtPh NH F10 | NH OH H H
193 4Et-Ph NH Ph NH OH H H
194 4-Et-Ph NH Bn NH OH H H
195 4-Et-Ph NH Pe NH OH H H
196 4-Et-Ph NH Ci2 |NMe |OH H H
197 4-Et-Ph NH Ci2 |NEt  |OH H H
198 4-Et-Ph NH Ci2 |NPr__|OH H H
199 4-EtPh NH (CH2): |N OH H H
200 4-Et-Ph NH CH2: |N OH H H
201 4-Et-Ph NH CHz)s | N OH H H
202 4-Et-Ph NH ciz |o OH H H
203 4-Et-Ph NH Ph 0 OH H H
204 4-Et-Ph NH c12_|s OH H H
205 4-Et-Ph NH Ph s OH H H
206 4-Et-Ph NMe |H NH OH H H
207 4-Et-Ph NEt |H NH OH H H
208 4-EtPh NPr | H NH OH H H
209 4-EtPh o) H NH OH H |H
210 4-Et-Ph S H NH OH H |H
211 4-Pr-Ph NH H NH H H |H
212 4-Pr-Ph_ NH H NH OH H |H
213 4-Pr-Ph NH H NH OAG H |H
214 4-Pr-Ph NH H NH OAB H [H
215 4-Pr-Ph NH H NH OA9 H |H
216 4-Pr-Ph NH H NH OA10 |H |H
217 4-Pr-Ph NH H NH OA12 |H |H
218 4-Pr-Ph NH H NH OA14 |H |H
219 4-Pr-Ph NH H NH OA16  |H |H
220 4-Pr-Ph NH H NH OH H | A6
221 4-Pr-Ph NH H NH OH H  |A8
222 4-Pr-Ph NH H NH OH H  |A9
223 4-Pr-Ph NH H NH OH H  |A10
224 4-Pr-Ph NH H NH OH H | A12
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225 4-Pr-Ph NH H NH OH H Al4
226 4-Pr-Ph NH H NH OH H A16
227 4-Pr-Ph NH H NH OH A6 | A6
228 4-Pr-Ph NH H NH OH A8 | A8
229 4-Pr-Ph NH H NH OH A10 | A10
230 4-Pr-Ph NH H NH 0A2 A2 | A2
231 4-Pr-Ph NH H NH OA3 A3 |A3
232 4-Pr-Ph NH H NH OA4 A4 | A4
233 4-Pr-Ph NH H NH 0C6 H H
234 4-Pr-Ph NH H NH oc7? H H
235 4-Pr-Ph NH H NH ocs H H
236 4-Pr-Ph NH H NH oc10 |H H
237 4-Pr-Ph NH H NH oci1  |H H
238 4-Pr-Ph NH H NH _ |oCi12 |H H
239 4-Pr-Ph NH H NH oci4 |H H
240 4-Pr-Ph NH H NH 0oC16 |H H
241 4-Pr-Ph NH H NH C6CO, |H H
242 4-Pr-Ph NH H NH C7C0O, |H H
243 4-Pr-Ph NH H NH C8CO, |H H
244 4-Pr-Ph NH H NH CoCO, |H H
245 4-Pr-Ph NH H NH C10CO; |H H
246 4-Pr-Ph NH H NH C12CO; |H H
247 4-Pr-Ph NH H NH C16CO; | H H
248 4-Pr-Ph NH cs NH OH H H
249 4-Pr-Ph NH Co NH OH H H
250 4-Pr-Ph NH C10 |NH OH H H
251 4-Pr-Ph NH C12 | NH OH H H
252 4-Pr-Ph NH C16 | NH OH H H
253 4-Pr-Ph NH F NH OH H H
254 4-Pr-Ph NH F2 NH OH H H
255 4-Pr-Ph NH F3 NH OH H H
256 4-Pr-Ph NH Fa NH OH H H
257 4-Pr-Ph NH F5 NH OH H H
258 4-Pr-Ph NH F6 NH OH H H
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259 4-Pr-Ph NH F7 NH OH H H
260 4-Pr-Ph NH F8 NH OH H H
261 4-Pr-Ph NH F9 NH OH H H
262 4-Pr-Ph NH F10 NH OH H H
263 4-Pr-Ph NH Ph NH OH H H
264 4-Pr-Ph NH Bn NH OH H H
265 4-Pr-Ph NH Pe NH OH H H
266 4-Pr-Ph NH C12 NMe OH H H
267 4-Pr-Ph NH C12 NEt OH H H
268 4-Pr-Ph NH C12 NPr OH H H
269 4-Pr-Ph NH (CHy)s |N OH H H
270 4-Pr-Ph NH (CH2)s |N OH H H
271 4-Pr-Ph NH (CHy)s |N OH H H
272 4-Pr-Ph NH C12 o} OH H H
273 4-Pr-Ph NH Ph o OH H H
274 4-Pr-Ph NH C12 S OH H H
275 4-Pr-Ph NH Ph S OH H H
276 4-Pr-Ph NMe H NH OH H H
277 4-Pr-Ph NEt H NH OH H H
278 4-Pr-Ph NPr H NH OH H H
279 4-Pr-Ph o H NH OH H H
280 4-Pr-Ph S H NH OH H H
281 4-iPr-Ph NH H NH H H H
282 4-iPr-Ph NH H NH OH H H
283 4-iPr-Ph NH H NH OA6 H H
284 4-iPr-Ph NH H NH OA8 H H
285 4-iPr-Ph NH H NH OAS H H
286 4-iPr-Ph NH H NH OA10 H H
287 4-iPr-Ph NH H NH OA12 H H
288 4-iPr-Ph NH H NH OA14 H H
289 4-iPr-Ph NH H NH OA16 H H
290 4-iPr-Ph NH H NH OH H A6
291 4-iPr-Ph NH H NH OH H A8
292 4-iPr-Ph NH H NH OH H A9
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293 4-iPr-Ph NH H NH OH H A10
294 4-iPr-Ph NH H NH OH H A12
295 4-iPr-Ph NH H NH OH H A14
296 4-iPr-Ph NH H NH OH H A16
297 4-iPr-Ph NH H NH OH A6 A6
298 4-iPr-Ph NH H NH OH A8 A8
299 4-iPr-Ph NH H NH OH A10 |[A10
300 4-iPr-Ph NH H NH OA2 A2 A2
301 4-iPr-Ph NH H NH OA3 A3 A3
302 4-iPr-Ph NH H NH OA4 A4 A4
303 4-iPr-Ph NH H NH 0oCé6 H H
304 4-iPr-Ph NH H NH oC7 H H
305 4-iPr-Ph NH H NH 0]02:] H H
306 4-iPr-Ph NH H NH OC10 H H
307 4-iPr-Ph NH H NH OC11 H H
308 4-iPr-Ph NH H NH 0C12 H H
309 4-iPr-Ph NH H NH OC14 H H
310 4-iPr-Ph NH H NH OC16 H H
311 4-iPr-Ph NH H NH C6CO; H H
312 4-iPr-Ph NH H NH C7CO; H H
313 4-iPr-Ph NH H NH C8CO; H H
314 4-iPr-Ph NH H NH C9CO; H H
315 4-iPr-Ph NH H NH C10C0O; (H H
316 4-iPr-Ph NH H NH C12C0O; | H H
317 4-iPr-Ph NH H NH C16CO; |H H
318 4-iPr-Ph NH cs8 NH OH H H
319 4-iPr-Ph NH C9 NH OH H H
320 4-iPr-Ph NH Cc10 NH OH H H
321 4-iPr-Ph NH C12 NH OH H H
322 4-iPr-Ph NH C16 NH OH H H
323 4-iPr-Ph NH F1 NH OH H H
324 4-iPr-Ph NH F2 NH OH H H
325 4-iPr-Ph NH F3 NH OH H H
326 4-iPr-Ph NH F4 NH OH H H
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327 4-iPr-Ph NH F5 NH OH H H
328 4-iPr-Ph NH F6 NH OH H H
329 4-iPr-Ph NH F7 NH OH H H
330 4-iPr-Ph NH F8 NH OH H H
331 4-iPr-Ph NH F9 NH OH H H
332 4-iPr-Ph NH F10 NH OH H H
333 4-iPr-Ph NH Ph NH OH H H
334 4-iPr-Ph NH Bn NH OH H H
335 4-iPr-Ph NH Pe NH OH H H
336 4-iPr-Ph NH Cc12 NMe OH H H
337 4-iPr-Ph NH C12 NEt OH H H
338 4-iPr-Ph NH C12 NPr OH H H
339 4-iPr-Ph NH (CHz)s [N OH H H
340 4-iPr-Ph NH (CH2)s |N OH H H
341 4-iPr-Ph NH (CHz)s (N OH H H
342 4-iPr-Ph NH C12 o) OH H H
343 4-iPr-Ph NH Ph 0 OH H H
344 4-iPr-Ph NH C12 S OH H H
345 4-iPr-Ph NH Ph S OH H H
346 4-iPr-Ph NMe H NH OH H H
347 4-iPr-Ph NEt H NH OH H H
348 4-iPr-Ph NPr H NH OH H H
349 4-iPr-Ph o) H NH OH H H
350 4-iPr-Ph S H NH OH H H
351 4-Bu-Ph NH H NH H H H
352 4-Bu-Ph NH H NH OH H H
353 4-Bu-Ph NH H NH OA6 H H
354 4-Bu-Ph NH H NH OA8 H H
355 4-Bu-Ph NH H NH OA9 H H
356 4-Bu-Ph NH H NH OA10 H H
357 4-Bu-Ph NH H NH OA12 H H
358 4-Bu-Ph NH H NH OA14 H H
359 4-Bu-Ph NH H NH OA16 H H
360 4-Bu-Ph NH H NH OH H A6
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361 4-Bu-Ph NH H NH OH H A8
362 4-Bu-Ph NH H NH OH H A9
363 4-Bu-Ph NH H NH OH H A10
364 4-Bu-Ph NH H NH OH H A12
365 4-Bu-Ph NH H NH OH H A14
366 4-Bu-Ph NH H NH OH H A16
367 4-Bu-Ph NH H NH OH A6 A6
368 4-Bu-Ph NH H NH OH A8 A8
369 4-Bu-Ph NH H NH OH A10 |[A10
370 4-Bu-Ph NH H NH OA2 A2 A2
371 4-Bu-Ph NH H NH OA3 A3 A3
372 4-Bu-Ph NH H NH OA4 A4 A4
373 4-Bu-Ph NH H NH OC6 H H
374 4-Bu-Ph NH H NH ocC7 H H
375 4-Bu-Ph NH H NH oCs8 H H
376 4-Bu-Ph NH H NH 0C10 H H
377 4-Bu-Ph NH H NH OC11 H H
378 4-Bu-Ph NH H NH 0C12 H H
379 4-Bu-Ph NH H NH OoC14 H H
380 4-Bu-Ph NH H NH OC16 H H
381 4-Bu-Ph NH H NH C6CO; H H
382 4-Bu-Ph NH H NH C7COs; H H
383 4-Bu-Ph NH H NH C8CO, H H
384 4-Bu-Ph NH H NH C9CO; H H
385 4-Bu-Ph NH H NH C10CO; |(H H
386 4-Bu-Ph NH H NH C12C0O; |H H
387 4-Bu-Ph NH H NH C16CO; | H H
388 4-Bu-Ph NH cs8 NH OH H H
389 4-Bu-Ph NH (03¢) NH OH H H
390 4-Bu-Ph NH Cc10 NH OH H H
391 4-Bu-Ph NH C12 NH OH H H
392 4-Bu-Ph NH C16 NH OH H H
393 4-Bu-Ph NH F1 NH OH H H
394 4-Bu-Ph NH F2 NH OH H H
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396 4-Bu-Ph NH F4 NH OH H H
397 4-Bu-Ph NH F5 NH OH H H
398 4-Bu-Ph NH F6 NH OH H H
399 4-Bu-Ph NH F7 NH OH H H
400 4-Bu-Ph NH F8 NH OH H H
401 4-Bu-Ph NH F9 NH OH H H
402 4-Bu-Ph NH F10 NH OH H H
403 4-Bu-Ph NH Ph NH OH H H
404 4-Bu-Ph NH Bn NH OH H H
405 4-Bu-Ph NH Pe NH OH H H
406 4-Bu-Ph NH C12 NMe OH H H
407 4-Bu-Ph NH C12 NEt OH H H
408 4-Bu-Ph NH C12 NPr OH H H
409 4-Bu-Ph NH (CHz); |N OH H H
410 4-Bu-Ph NH (CHz)s |N OH H H
411 4-Bu-Ph NH (CHy)s |N OH H H
412 4-Bu-Ph NH C12 0) OH H H
413 4-Bu-Ph NH Ph o) OH H H
414 4-Bu-Ph NH C12 S OH H H
415 4-Bu-Ph NH Ph S OH H H
416 4-Bu-Ph NMe H NH OH H H
417 4-Bu-Ph NEt H NH OH H H
418 4-Bu-Ph NPr H NH OH H H
419 4-Bu-Ph o H NH OH H H
420 4-Bu-Ph S H NH OH H H
421 4-tBu-Ph NH H NH H H H
422 4-tBu-Ph NH H NH OH H H
423 4-tBu-Ph NH H NH OA6 H H
424 4-tBu-Ph NH H NH OA8 H H
425 4-tBu-Ph NH H NH OA9 H H
426 4-tBu-Ph NH H NH OA10 H H
427 4-tBu-Ph NH H NH OA12 H H
428 4-tBu-Ph NH H NH OA14 H H
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429 4-tBu-Ph NH H NH OA16 H H
430 4-tBu-Ph NH H NH OH H A6
431 4-tBu-Ph NH H NH OH H A8
432 4-tBu-Ph NH H NH OH H A9
433 4-tBu-Ph NH H NH OH H A10
434 4-tBu-Ph NH H NH OH H A12
435 4-tBu-Ph NH H NH OH H A14
436 4-tBu-Ph NH H NH OH H A16
437 4-tBu-Ph NH H NH OH A6 A6
438 4-tBu-Ph NH H NH OH A8 A8
439 4-tBu-Ph NH H NH OH A10 [ A10
440 4-tBu-Ph NH H NH OA2 A2 A2
441 4-tBu-Ph NH H NH OA3 A3 A3
442 4-tBu-Ph NH H NH OA4 A4 A4
443 4-tBu-Ph NH H NH OCé6 H H
444 4-tBu-Ph NH H NH oC7 H H
445 4-tBu-Ph NH H NH OCs8 H H
446 4-tBu-Ph NH H NH 0C10 H H
447 4-tBu-Ph NH H NH OC11 H H
448 4-tBu-Ph NH H NH 0C12 H H
449 4-tBu-Ph NH H NH OC14 H H
450 4-tBu-Ph NH H NH OC16 H H
451 4-tBu-Ph NH H NH C6CO; H H
452 4-tBu-Ph NH H NH C7CO; H H
453 4-tBu-Ph NH H NH C8CO; H H
454 4-tBu-Ph NH H NH C9CO; H H
455 4-tBu-Ph NH H NH C10CO; |H H
456 4-tBu-Ph NH H NH C12C0O; |H H
457 4-tBu-Ph NH H NH C16CO; |H H
458 4-tBu-Ph NH C8 NH OH H H
459 4-tBu-Ph NH C9 NH OH H H
460 4-tBu-Ph NH Cc10 NH OH H H
461 4-tBu-Ph NH C12 NH OH H H
462 4-tBu-Ph NH C16 NH OH H H
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4-tBu-Ph

463 NH F1 NH OH H H
464 4-tBu-Ph NH F2 NH OH H H
465 4-tBu-Ph NH F3 NH OH H H
466 4-tBu-Ph NH F4 NH OH H H
467 4-tBu-Ph NH FS NH OH H H
468 4-tBu-Ph NH F6 NH OH H H
469 4-tBu-Ph NH F7 NH OH H H
470 4-tBu-Ph NH F8 NH OH H H
471 4-tBu-Ph NH F9 NH OH H H
472 4-tBu-Ph NH F10 NH OH H H
473 4-tBu-Ph NH Ph NH OH H H
474 4-tBu-Ph NH Bn NH OH H H
475 4-tBu-Ph NH Pe NH OH H H
476 4-tBu-Ph NH C12 NMe OH H H
477 4-tBu-Ph NH C12 NEt OH H H
478 4-tBu-Ph NH C12 NPr OH H H
479 4-tBu-Ph NH (CHz)s | N OH H H
480 4-tBu-Ph NH (CHz)s [N OH H H
481 4-tBu-Ph NH (CHy)s [N OH H H
482 4-tBu-Ph NH C12 0 OH H H
483 4-tBu-Ph NH Ph 0 OH H H
484 4-tBu-Ph NH C12 S OH H H
485 4-tBu-Ph NH Ph S OH H H
486 4-tBu-Ph NMe H NH OH H H
487 4-tBu-Ph NEt H NH OH H H
488 4-tBu-Ph NPr H NH OH H H
489 4-tBu-Ph o H NH OH H H
490 4-tBu-Ph S H NH OH H H
491 4-sBu-Ph NH H NH H H H
492 4-sBu-Ph NH H NH OH H H
493 4-sBu-Ph NH H NH OA6 H H
494 4-sBu-Ph NH H NH OA8 H H
495 4-sBu-Ph NH H NH OA9 H H
496 4-sBu-Ph NH H NH OA10 H H
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497 4-sBu-Ph NH H NH OA12 H H
498 4-sBu-Ph NH H NH OA14 H H
499 4-sBu-Ph NH H NH OA16 H H
500 4-sBu-Ph NH H NH OH H A6
501 4-sBu-Ph NH H NH OH H A8
502 4-sBu-Ph NH H NH OH H A9
503 4-sBu-Ph NH H NH OH H A10
504 4-sBu-Ph NH H NH OH H A12
505 4-sBu-Ph NH H NH OH H A14
506 4-sBu-Ph NH H NH OH H A16
507 4-sBu-Ph NH H NH OH A6 A6
508 4-sBu-Ph NH H NH OH A8 A8
509 4-sBu-Ph NH H NH OH A10 | A10
510 4-sBu-Ph NH H NH OA2 A2 A2
511 4-sBu-Ph NH H NH OA3 A3 A3
512 4-sBu-Ph NH H NH OA4 A4 A4
513 4-sBu-Ph NH H NH 0OC6 H H
514 4-sBu-Ph NH H NH ocC7 H H
515 4-sBu-Ph NH H NH 0oCs8 H H
516 4-sBu-Ph NH H NH 0OC10 H H
517 4-sBu-Ph NH H NH OC11 H H
518 4-sBu-Ph NH H NH 0C12 H H
519 4-sBu-Ph NH H NH OC14 H H
520 4-sBu-Ph NH H NH OC16 H H
521 4-sBu-Ph NH H NH C6CO; H H
522 4-sBu-Ph NH H NH C7COs H H
523 4-sBu-Ph NH H NH C8CO; H H
524 4-sBu-Ph NH H NH C9CO; H H
525 4-sBu-Ph NH H NH C10CO; |H H
526 4-sBu-Ph NH H NH C12C0O; |H H
527 4-sBu-Ph NH H NH C16CO; |H H
528 4-sBu-Ph NH c8 NH OH H H
529 4-sBu-Ph NH Co NH OH H H
530 4-sBu-Ph NH C10 NH OH H H
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531 4-sBu-Ph NH C12 NH OH H H
532 4-sBu-Ph NH C16 NH OH H H
533 4-sBu-Ph NH F1 NH OH H H
534 4-sBu-Ph NH F2 NH OH H H
535 4-sBu-Ph NH F3 NH OH H H
536 4-sBu-Ph NH F4 NH OH H H
537 4-sBu-Ph NH F5 NH OH H H
538 4-sBu-Ph NH F6 NH OH H H
539 4-sBu-Ph NH F7 NH OH H H
540 4-sBu-Ph NH F8 NH OH H H
541 4-sBu-Ph NH F9 NH OH H H
542 4-sBu-Ph NH F10 NH OH H H
543 4-sBu-Ph NH Ph NH OH H H
544 4-sBu-Ph NH Bn NH OH H H
545 4-sBu-Ph NH Pe NH OH H H
546 4-sBu-Ph NH C12 NMe OH H H
547 4-sBu-Ph NH C12 NEt OH H H
548 4-sBu-Ph NH C12 NPr OH H H
549 4-sBu-Ph NH (CHz); | N OH H H
550 4-sBu-Ph NH (CHz)s | N OH H H
551 4-sBu-Ph NH (CHz)s | N OH H H
552 4-sBu-Ph NH C12 0 OH H H
563 4-sBu-Ph NH Ph 0 OH H H
554 4-sBu-Ph NH C12 S OH H H
555 4-sBu-Ph NH Ph S OH H H
556 4-sBu-Ph NMe H NH OH H H
557 4-sBu-Ph NEt H NH OH H H
558 4-sBu-Ph NPr H NH OH H H
559 4-sBu-Ph 0 H NH OH H H
560 4-sBu-Ph S H NH OH H H
561 4-Pen-Ph NH H NH H H H
562 4-Pen-Ph NH H NH OH H H
563 4-Pen-Ph NH H NH OA6 H H
564 4-Pen-Ph NH H NH OA8 H H

Doc. FP0034s2.doc/GAD/Sankyo FP-200034/translation (Tables)/29.01.2002




49

565 4-Pen-Ph NH H NH OA9 H H
566 4-Pen-Ph NH H NH OA10 H H
567 4-Pen-Ph NH H NH OA12 H H
568 4-Pen-Ph NH H NH OA14 H H
569 4-Pen-Ph NH H NH OA16 H H
570 4-Pen-Ph NH H NH OH H A6
571 4-Pen-Ph NH H NH OH H A8
572 4-Pen-Ph NH H NH OH H A9
573 4-Pen-Ph NH H NH OH H A10
574 4-Pen-Ph NH H NH OH H A12
575 4-Pen-Ph NH H NH OH H A14
576 4-Pen-Ph NH H NH OH H A16
577 4-Pen-Ph NH H NH OH A6 A6
578 4-Pen-Ph NH H NH OH A8 A8
579 4-Pen-Ph NH H NH OH A10 [A10
580 4-Pen-Ph NH H NH OA2 A2 A2
581 4-Pen-Ph NH H NH OA3 A3 A3
582 4-Pen-Ph NH H NH OA4 A4 A4
583 4-Pen-Ph NH H NH OC6 H H
584 4-Pen-Ph NH H NH oC7 H H
585 4-Pen-Ph NH H NH OoCs8 H H
586 4-Pen-Ph NH H NH 0C10 H H
587 4-Pen-Ph NH H NH OC11 H H
588 4-Pen-Ph NH H NH 0C12 H H
589 4-Pen-Ph NH H NH OC14 H H
590 4-Pen-Ph NH H NH 0OC16 H H
591 4-Pen-Ph NH H NH C6CO; H H
592 4-Pen-Ph NH H NH C7CO; H H
593 4-Pen-Ph NH H NH C8CO; H H
594 4-Pen-Ph NH H NH C9CO; H H
595 4-Pen-Ph NH H NH C10COs |H H
596 4-Pen-Ph NH H NH C12C0O; |H H
597 4-Pen-Ph NH H NH C16CO; |H H
598 4-Pen-Ph NH c8 NH OH H H
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599 4-Pen-Ph NH Cco NH OH H H
600 4-Pen-Ph NH C10 |NH OH H H
601 4-Pen-Ph NH C12 |NH OH H H
602 4-Pen-Ph NH C16 | NH OH H H
603 4-Pen-Ph NH Fi NH OH H H
604 4-Pen-Ph NH F2 NH OH H H
605 4-Pen-Ph NH F3 NH OH H H
606 4-Pen-Ph NH F4 NH OH H H
607 4-Pen-Ph NH F5 NH OH H H
608 4-Pen-Ph NH F6 NH OH H H
609 4-Pen-Ph NH F7 NH OH H H
610 4-Pen-Ph NH F8 NH OH H H
611 4-Pen-Ph NH F9 NH OH H H
612 4-Pen-Ph NH F10 NH OH H H
613 4-Pen-Ph NH Ph NH OH H H
614 4-Pen-Ph NH Bn NH OH H H
615 4-Pen-Ph NH Pe NH OH H H
616 4-Pen-Ph NH Ci2 |NMe |OH H H
617 4-Pen-Ph NH Ci2 |NEt | OH H H
618 4-Pen-Ph NH Ci2 |[NPr | OH H H
619 4-Pen-Ph NH (CHz): | N OH H H
620 4-Pen-Ph NH (CHz): [N OH H H
621 4-Pen-Ph NH (CHz)s |N OH H H
622 4-Pen-Ph NH Ciz |o OH H H
623 4-Pen-Ph NH Ph 0 OH H H
624 4-Pen-Ph NH c1iz |S OH H H
625 4-Pen-Ph NH Ph S OH H H
626 4-Pen-Ph NMe |H NH OH H H
627 4-Pen-Ph NEt  |H NH OH H H
628 4-Pen-Ph NPr |H NH OH H H
629 4-Pen-Ph 0 H NH OH H H
630 4-Pen-Ph S H NH OH H H
631 4-Hex-Ph NH H NH H H H
632 4-Hex-Ph NH H NH OH H H
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633 4-Hex-Ph NH H NH OA6 H H
634 4-Hex-Ph NH H NH OA8 H H
635 4-Hex-Ph NH H NH OA9 H H
636 4-Hex-Ph NH H NH OA10 H H
637 4-Hex-Ph NH H NH OA12 H H
638 4-Hex-Ph NH H NH OA14 H H
639 4-Hex-Ph NH H NH OA16 H H
640 4-Hex-Ph NH H NH OH H A6
641 4-Hex-Ph NH H NH OH H A8
642 4-Hex-Ph NH H NH OH H A9
643 4-Hex-Ph NH H NH OH H A10
644 4-Hex-Ph NH H NH OH H A12
645 4-Hex-Ph NH H NH OH H A14
646 4-Hex-Ph NH H NH OH H A16
647 4-Hex-Ph NH H NH OH A6 A6
648 4-Hex-Ph NH H NH OH A8 A8
649 4-Hex-Ph NH H NH OH A10 | A10
650 4-Hex-Ph NH H NH OA2 A2 A2
651 4-Hex-Ph NH H NH OA3 A3 A3
652 4-Hex-Ph NH H NH OA4 A4 A4
653 4-Hex-Ph NH H NH OC6 H H
654 4-Hex-Ph NH H NH OoC7 H H
655 4-Hex-Ph NH H NH 0]02:] H H
656 4-Hex-Ph NH H NH 0C10 H H
657 4-Hex-Ph NH H NH OC11 H H
658 4-Hex-Ph NH H NH 0C12 H H
659 4-Hex-Ph NH H NH 0OC14 H H
660 4-Hex-Ph NH H NH 0OC16 H H
661 4-Hex-Ph NH H NH C6CO; H H
662 4-Hex-Ph NH H NH C7COs H H
663 4-Hex-Ph NH H NH C8CO; H H
664 4-Hex-Ph NH H NH C9CO; H H
665 4-Hex-Ph NH H NH C10CO; |H H
666 4-Hex-Ph NH H NH C12CO; |H H

Doc. FP0034s2.doc/GAD/Sankyo FP-200034/translation (Tables)/29.01.2002




52

667 4-Hex-Ph NH H NH C16CO; |H H
668 4-Hex-Ph NH c8 NH OH H H
669 4-Hex-Ph NH of) NH OH H H
670 4-Hex-Ph NH C10 NH OH H H
671 4-Hex-Ph NH C12 NH OH H H
672 4-Hex-Ph NH C16 NH OH H H
673 4-Hex-Ph NH F1 NH OH H H
674 4-Hex-Ph NH F2 NH OH H H
675 4-Hex-Ph NH F3 NH OH H H
676 4-Hex-Ph NH F4 NH OH H H
677 4-Hex-Ph NH FS NH OH H H
678 4-Hex-Ph NH F6 NH OH H H
679 4-Hex-Ph NH F7 NH OH H H
680 4-Hex-Ph NH F8 NH OH H H
681 4-Hex-Ph NH F9 NH OH H H
682 4-Hex-Ph NH F10 NH OH H H
683 4-Hex-Ph NH Ph NH OH H H
684 4-Hex-Ph NH Bn NH OH H H
685 4-Hex-Ph NH Pe NH OH H H
686 4-Hex-Ph NH Cc12 NMe OH H H
687 4-Hex-Ph NH c12 NEt OH H H
688 4-Hex-Ph NH C12 NPr OH H H
689 4-Hex-Ph NH (CH2)s |N OH H H
690 4-Hex-Ph NH (CH2)s |N OH H H
691 4-Hex-Ph NH (CH2)s |N OH H H
692 4-Hex-Ph NH Cc12 o) OH H H
693 4-Hex-Ph NH Ph 0] OH H H
694 4-Hex-Ph NH C12 S OH H H
695 4-Hex-Ph NH Ph S OH H H
696 4-Hex-Ph NMe H NH OH H H
697 4-Hex-Ph NEt H NH OH H H
698 4-Hex-Ph NPr H NH OH H H
699 4-Hex-Ph o) H NH OH H H
700 4-Hex-Ph S H NH OH H H
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701 4-Hep-Ph NH H NH H H H
702 4-Hep-Ph NH H NH OH H H
703 4-Hep-Ph NH H NH OA6 H H
704 4-Hep-Ph NH H NH OA8 H H
705 4-Hep-Ph NH H NH OA9 H H
706 4-Hep-Ph NH H NH OA10 |H H
707 4-Hep-Ph NH H NH OA12 |H H
708 4-Hep-Ph NH H NH OA14 |H H
709 4-Hep-Ph NH H NH OA16  |H H
710 4-Hep-Ph NH H NH OH H A6
711 4-Hep-Ph NH H NH OH H A8
712 4-Hep-Ph NH H NH OH H A9
713 4-Hep-Ph NH H NH OH H A10
714 4-Hep-Ph NH H NH OH H A12
715 4-Hep-Ph NH H NH OH H A4
716 4-Hep-Ph NH H NH OH H A16
717 4-Hep-Ph NH H NH OH A6 | A6
718 4-Hep-Ph NH H NH OH A8 | A8
719 4-Hep-Ph NH H NH OH A10 | A10
720 4-Hep-Ph NH H NH OA2 A2 | A2
721 4-Hep-Ph NH H NH OA3 A3 | A3
722 4-Hep-Ph NH H NH OA4 A4 | A4
723 4-Hep-Ph NH H NH 0C6 H H
724 4-Hep-Ph NH H NH oC7 H H
725 4-Hep-Ph NH H NH ocs H H
726 4-Hep-Ph NH H NH oci0  |H H
727 4-Hep-Ph NH H NH oC11__ |H H
728 4-Hep-Ph NH H NH oCc12 |H H
729 4-Hep-Ph NH H NH oc14 |H H
730 4-Hep-Ph NH H NH ocC16 | H H
731 4-Hep-Ph NH H NH C6CO; |H H
732 4-Hep-Ph NH H NH c7CO, |H H
733 4-Hep-Ph NH H NH C8Co, |H H
734 4-Hep-Ph NH H NH C9CO, |H H
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735 4-Hep-Ph NH NH C10CO; |H H
736 4-Hep-Ph NH NH C12CO; |H H
737 4-Hep-Ph NH NH C16CO; |H H
738 4-Hep-Ph NH c8 NH OH H H
739 4-Hep-Ph NH co NH OH H H
740 4-Hep-Ph NH C10 | NH OH H H
741 4-Hep-Ph NH C12 |NH OH H H
742 4-Hep-Ph NH c16 NH OH H H
743 4-Hep-Ph NH F1 NH OH H H
744 4-Hep-Ph NH F2 NH OH H H
745 4-Hep-Ph NH F3 NH OH H H
746 4-Hep-Ph NH F4 NH OH H H
747 4-Hep-Ph NH F5 NH OH H H
748 4-Hep-Ph NH F6 NH OH H H
749 4-Hep-Ph NH F7 NH OH H H
750 4-Hep-Ph NH F8 NH OH H H
751 4-Hep-Ph NH F9 NH OH H H
752 4-Hep-Ph NH F10 NH OH H H
753 4-Hep-Ph NH Ph NH OH H H
754 4-Hep-Ph NH Bn NH OH H H
755 4-Hep-Ph NH Pe NH OH H H
756 4-Hep-Ph NH c12 NMe | OH H H
757 4-Hep-Ph NH C12 | NEt OH H H
758 4-Hep-Ph NH c12 NPr | OH H H
759 4-Hep-Ph NH CHz)s |N OH H H
760 4-Hep-Ph NH (CHz): [N OH H H
761 4-Hep-Ph NH (CHzs |N OH H H
762 4-Hep-Ph NH ciz2 |O OH H H
763 4-Hep-Ph NH Ph o) OH H H
764 4-Hep-Ph NH ciz |S OH H H
765 4-Hep-Ph NH Ph S OH H H
766 4-Hep-Ph NMe |H NH OH H H
767 4-Hep-Ph NEt H NH OH H H
768 4-Hep-Ph NPr H NH OH H H
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769 4-Hep-Ph o H NH OH H H
770 4-Hep-Ph S H NH OH H H
77 4-Oct-Ph NH H NH H H H
772 4-Oct-Ph NH H NH OH H H
773 4-Oct-Ph NH H NH OAb6 H H
774 4-Oct-Ph NH H NH OA8 H H
775 4-Oct-Ph NH H NH OA9 H H
776 4-Oct-Ph NH H NH OA10 H H
777 4-Oct-Ph NH H NH OA12 H H
778 4-Oct-Ph NH H NH OA14 H H
779 4-Oct-Ph NH H NH OA16 H H
780 4-Oct-Ph NH H NH OH H A6
781 4-Oct-Ph NH H NH OH H A8
782 4-Oct-Ph NH H NH OH H A9
783 4-Oct-Ph NH H NH OH H A10
784 4-Oct-Ph NH H NH OH H A12
785 4-Oct-Ph NH H NH OH H A14
786 4-Oct-Ph NH H NH OH H A16
787 4-Oct-Ph NH H NH OH A6 A6
788 4-Oct-Ph NH H NH OH A8 A8
789 4-Oct-Ph NH H NH OH A10 | A10
790 4-Oct-Ph NH H NH OA2 A2 A2
791 4-Oct-Ph NH H NH OA3 A3 A3
792 4-Oct-Ph NH H NH OA4 A4 A4
793 4-Oct-Ph NH H NH 0OC6 H H
794 4-Oct-Ph NH H NH OC7 H H
795 4-Oct-Ph NH H NH 0]02:] H H
796 4-Oct-Ph NH H NH 0OC10 H H
797 4-Oct-Ph NH H NH OoC11 H H
798 4-Oct-Ph NH H NH 0OC12 H H
799 4-Oct-Ph NH H NH OC14 H H
800 4-Oct-Ph NH H NH OC16 H H
801 4-Oct-Ph NH H NH C6CO; H H
802 4-Oct-Ph NH H NH C7CO; H H
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803 4-Oct-Ph NH H NH C8CO; H H
804 4-Oct-Ph NH H NH C9COs H H
805 4-Oct-Ph NH H NH C10CO; |(H H
806 4-Oct-Ph NH H NH C12C0O; |H H
807 4-Oct-Ph NH H NH C16CO; |H H
808 4-Oct-Ph NH C8 NH OH H H
809 4-Oct-Ph NH C9 NH OH H H
810 4-Oct-Ph NH C10 NH OH H H
811 4-Oct-Ph NH C12 NH OH H H
812 4-Oct-Ph NH C16 NH OH H H
813 4-Oct-Ph NH F1 NH OH H H
814 4-Oct-Ph NH F2 NH OH H H
815 4-Oct-Ph NH F3 NH OH H H
816 4-Oct-Ph NH F4 NH OH H H
817 4-Oct-Ph NH F5 NH OH H H
818 4-Oct-Ph NH F6 NH OH H H
819 4-Oct-Ph NH F7 NH OH H H
820 4-Oct-Ph NH F8 NH OH H H
821 4-Oct-Ph NH F9 NH OH H H
822 4-Oct-Ph NH F10 NH OH H H
823 4-Oct-Ph NH Ph NH OH H H
824 4-Oct-Ph NH Bn NH OH H H
825 4-Oct-Ph NH Pe NH OH H H
826 4-Oct-Ph NH C12 NMe OH H H
827 4-Oct-Ph NH C12 NEt OH H H
828 4-Oct-Ph NH C12 NPr OH H H
829 4-Oct-Ph NH (CH2)s [N OH H H
830 4-Oct-Ph NH (CH2)s |N OH H H
831 4-Oct-Ph NH (CHz)s [N OH H H
832 4-Oct-Ph NH C12 0] OH H H
833 4-Oct-Ph NH Ph o) OH H H
834 4-Oct-Ph NH C12 S OH H H
835 4-Oct-Ph NH Ph S OH H H
836 4-Oct-Ph NMe H NH OH H H
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837 4-Oct-Ph NEt H NH OH H H
838 4-Oct-Ph NPr H NH OH H H
839 4-Oct-Ph o) H NH OH H H
840 4-Oct-Ph S H NH OH H H
841 4-Dec-Ph NH H NH H H H
842 4-Dec-Ph NH H NH OH H H
843 4-Dec-Ph NH H NH OA6 H H
844 4-Dec-Ph NH H NH OA8 H H
845 4-Dec-Ph NH H NH OA9 H H
846 4-Dec-Ph NH H NH OA10 H H
847 4-Dec-Ph NH H NH OA12 H H
848 4-Dec-Ph NH H NH OA14 H H
849 4-Dec-Ph NH H NH OA16 H H
850 4-Dec-Ph NH H NH OH H A6
851 4-Dec-Ph NH H NH OH H A8
852 4-Dec-Ph NH H NH OH H A9
853 4-Dec-Ph NH H NH OH H A10
854 4-Dec-Ph NH H NH OH H A12
855 4-Dec-Ph NH H NH OH H A14
856 4-Dec-Ph NH H NH OH H A16
857 4-Dec-Ph NH H NH OH A6 A6
858 4-Dec-Ph NH H NH OH A8 A8
859 4-Dec-Ph NH H NH OH A10 | A10
860 4-Dec-Ph NH H NH OA2 A2 A2
861 4-Dec-Ph NH H NH OA3 A3 A3
862 4-Dec-Ph NH H NH OA4 A4 A4
863 4-Dec-Ph NH H NH OC6 H H
864 4-Dec-Ph NH H NH ocC7 H H
865 4-Dec-Ph NH H NH 0ocCs H H
866 4-Dec-Ph NH H NH OC10 H H
867 4-Dec-Ph NH H NH OoC11 H H
868 4-Dec-Ph NH H NH 0C12 H H
869 4-Dec-Ph NH H NH OC14 H H
870 4-Dec-Ph NH H NH OC16 H H
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871 4-Dec-Ph NH H NH C6CO; H H
872 4-Dec-Ph NH H NH C7COs H H
873 4-Dec-Ph NH H NH C8COs H H
874 4-Dec-Ph NH H NH C9COs H H
875 4-Dec-Ph NH H NH C10CO; |H H
876 4-Dec-Ph NH H NH C12CO; |H H
877 4-Dec-Ph NH H NH C16CO; |H H
878 4-Dec-Ph NH C8 NH OH H H
879 4-Dec-Ph NH C9 NH OH H H
880 4-Dec-Ph NH c10 NH OH H H
881 4-Dec-Ph NH C12 NH OH H H
882 4-Dec-Ph NH C16 NH OH H H
883 4-Dec-Ph NH F1 NH OH H H
884 4-Dec-Ph NH F2 NH OH H H
885 4-Dec-Ph NH F3 NH OH H H
886 4-Dec-Ph NH F4 NH OH H H
887 4-Dec-Ph NH F5 NH OH H H
888 4-Dec-Ph NH F6 NH OH H H
889 4-Dec-Ph NH F7 NH OH H H
890 4-Dec-Ph NH F8 NH OH H H
891 4-Dec-Ph NH F9 NH OH H H
892 4-Dec-Ph NH F10 NH OH H H
893 4-Dec-Ph NH Ph NH OH H H
894 4-Dec-Ph NH Bn NH OH H H
895 4-Dec-Ph NH Pe NH OH H H
896 4-Dec-Ph NH C12 NMe OH H H
897 4-Dec-Ph NH C12 NEt OH H H
898 4-Dec-Ph NH C12 NPr OH H H
899 4-Dec-Ph NH (CH2); [N OH H H
900 4-Dec-Ph NH (CHz)s |N OH H H
901 4-Dec-Ph NH (CHz)s | N OH H H
902 4-Dec-Ph NH C12 o) OH H H
903 4-Dec-Ph NH Ph o) OH H H
904 4-Dec-Ph NH C12 S OH H H
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905 4-Dec-Ph NH Ph S OH H H
906 4-Dec-Ph NMe H NH OH H H
907 4-Dec-Ph NEt H NH OH H H
908 4-Dec-Ph NPr H NH OH H H
909 4-Dec-Ph o H NH OH H H
910 4-Dec-Ph S H NH OH H H
911 3-Me-Ph NH H NH H H H
912 3-Me-Ph NH H NH OH H H
913 3-Me-Ph NH H NH OA6 H H
914<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>