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AMINO ALCOHOL COMPOUNDS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation application of 
application Ser. No. 10/889,657 ?led Jul. 12, 2004, Which is 
a continuation-in-part application of International applica 
tion PCT/JP03/00l36 ?led Jan. 9, 2003, the entire contents 
of both of Which are incorporated by reference herein. 

TECHNICAL FIELD 

[0002] The present invention relates to amino alcohol 
derivatives or phosphonic acid derivatives having excellent 
immunosuppressive activity, pharmacologically acceptable 
salts of amino alcohol derivatives or phosphonic acid deriva 
tives, pharmacologically acceptable esters of amino alcohol 
derivatives or phosphonic acid derivatives, and to pharma 
ceutical compositions comprising said compounds as an 
active ingredient. 

[0003] The present invention also relates to pharmaceuti 
cal compositions comprising, as active ingredients, one or 
more immunosuppressants and one or more compounds 
selected from the group consisting of amino alcohol deriva 
tives or phosphonic acid derivatives having excellent immu 
nosuppressive activity, pharmacologically acceptable salts 
thereof, and pharmacologically acceptable esters thereof. 
Said compositions are useful as preventive or therapeutic 
agents for autoimmune diseases such as rejection of trans 
planted tissues or cells, rheumatoid arthritis, or other 
immune activity-related autoimmune diseases. 

BACKGROUND OF THE INVENTION 

[0004] In the past, anti-in?ammatory agents such as ste 
roids have been used for in?ammatory reactions arising 
from abnormal immune response in treatment of immune 
related diseases such as rheumatoid arthritis and other 
autoimmune diseases. These are, hoWever, a symptomatic 
therapy, but not a fundamental remedy. 

[0005] Furthermore, it has been reported that immune 
system abnormalities are also involved in the development 
of diabetes and nephritis, but agents that improve these 
abnormalities have not yet been developed. 

[0006] On the other hand, it is critical to develop an 
approach to suppress the immune response for avoiding 
rejection in transplanted tissues or cells, as Well as for 
treating and preventing various autoimmune diseases. 

[0007] HoWever, immunosuppressants, such as 
cyclosporin A (CsA) and tacrolimus (TRL) that have been 
knoWn in the past, are knoWn to shoW toxicity against the 
kidney and liver. Although treatments that also use steroids 
are commonly used for the relief of such adverse reactions, 
it is presently the case that such agents have not necessarily 
led to producing a satisfactory immunosuppressive effect 
Without shoWing any adverse reaction. 

[0008] In light of this background, it has been attempted to 
?nd excellent compounds With immunosuppressive effects 
that are less toxic. 

[0009] As to immunosuppressants, the folloWing com 
pounds are knoWn. 
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[0010] (1) Compounds having the general formula (a) 
disclosed in WO 94/08943 (page 371) 

(a) 
CH2ORX4 

{in the above compounds (a), 

[0011] K‘ represents a straight or branched carbon chain 
Which may optionally be substituted With one or more 
substituents [said chain may contain a double bond, a triple 
bond, an oxygen atom, a sulfur atom, a group of formula 
iN(RX6)i (Wherein RX6 represents a hydrogen atom), an 
arylene group Which may optionally be substituted With one 
or more substituents, or a heteroarylene group Which may 
optionally be substituted With one or more substituents, and 
may contain, at the end of said chain, an aryl group Which 
may optionally be substituted With one or more substituents, 
a cycloalkyl group Which may optionally be substituted With 
one or more substituents, or an aromatic heterocyclic group 
Which may optionally be substituted With one or more 

substituents], and 

[0012] K3, K3, Kf, and K5 are the same or different and 
each represents a hydrogen atom or an alkyl group] are 
knoWn as immunosuppressants. 

[0013] The above compounds (a) of the prior art contain 
tWo oxymethyl groups (iCH2OKi4 and 4CH2OKf) as 
essential groups substituted on the same carbon atom. The 
compounds of the present invention, hoWever, contain one 
4CHZOR3 group and one loWer alkyl group as essential 
groups substituted on the same carbon atom and are different 
from the compounds (a) in these substituents. 

[0014] (2) Compounds having the general formula (b) 
disclosed in WO 96/06068 (page 271) 

l 2 (b) 

NRY RY A x Y 
| /| 

l” Zy | \Y 

[in the above compounds (b), 
[0015] Ryl, Ryz, and Ry3 each represent a hydrogen atom 
or the like, W represents a hydrogen atom, an alkyl group or 
the like, Zy represents a single bond or an alkylene group, Xy 
represents a hydrogen atom or an alkoxy group, and Yy 
represents a hydrogen atom, an alkyl, alkoxy, acyl, acyloxy, 
amino, acylamino group or the like] are knoWn as immu 
nosuppressants. 

[0016] The above compounds (b) contain a phenyl group 
as an essential group in the basic skeleton. The compounds 
of the present invention contain a heterocyclic group such as 
a furyl group, a pyrrolyl group, or a pyrrolyl group having 
a substituent on the nitrogen atom instead of the phenyl 
group of compounds (b) and are different from the com 
pounds (b). 
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[0017] However, compounds having a similar chemical 
structure to compounds (I) of the present invention have 
heretofore not been disclosed concretely in that publication. 

[0018] (3) Compounds having the general formula (c) 
disclosed in WO 98/45249 

(c) 

CH2ORZ3 

CH2ORZ4 

[in the above compounds (c), 

[0019] R21, R22, R23, and R24 are the same or different and 
each represents a hydrogen atom or an acyl group] are 
knoWn as immunosuppressants. 

[0020] The above compounds (c) contain tWo oxymethyl 
groups (iCHZORZ3 and iCH2ORZ4) as essential groups 
substituted on the same carbon atom. The compounds of the 
present invention, hoWever, contain one 4CH2OR3 group 
and one loWer alkyl group as essential groups substituted on 
the same carbon atom and are different from the compounds 
(c) in these substituents. 

[0021] In addition, above compounds (c) contain a phenyl 
group betWeen the i(CH2)2i group and the iCOi 
(CH2)4 group as an essential group in the basic skeleton. The 
compounds of the present invention contain a heterocyclic 
group such as a furyl group, a pyrrolyl group, or a pyrrolyl 
group having a substituent on the nitrogen atom instead of 
the phenyl group of compound (c) and are different from the 
compounds (c). 
[0022] On the other hand, a compound having the general 
formula (II) of the present invention shoWn beloW Wherein 
X represents a sulfur atom is disclosed in WO 02/06268 as 
a compound Wherein the protecting group of the hydroxyl 
group is a residual group of an ester of phosphoric acid. 

[0023] Furthermore, as to combinations of immunosup 
pressants, combinations of immunosuppressants such as 
FTY-720 and cyclosporin A or FTY-720 and tacrolimus are 
disclosed in Japanese Patent Publication (Kokai) Number 
Hei 11-80026. 

[0024] In light of this background, it has been desired to 
?nd excellent pharmaceutical compositions With immuno 
suppressive effects that are less toxic. 

[0025] SUMMARY OF THE INVENTION 

[0026] The present inventors have eagerly studied neW 
compounds having excellent immunosuppressive activity 
With loW toxicity and found neW compounds Which are 
useful as preventive or therapeutic agents for autoimmune 
diseases or other immunology-related diseases such as rej ec 
tion caused by trans-plantation of various organs or skin, 
systemic lupus erythematosus, rheumatoid arthritis, poly 
myositis, ?brositis, skeletal muscle in?ammation, arthrostei 
tis, osteoarthritis, dermatomyositis, scleoderma, Behcet’s 
syndrome, Crohn’s disease, ulcerative colitis, autoimmune 
hepatitis, aplastic anemia, idiopathic thrombocytopenic pur 
pura, autoimmune hemolytic anemia, multiple sclerosis, 
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autoimmune bullosis, psoriasis vulgaris, vasculitis syn 
drome, Wegener’s granuloma, uveitis, Sjogren’s syndrome, 
idiopathic interstitial pneumonia, Goodpasture’s syndrome, 
sarcoidosis, allergic granulomatous angitis, bronchial 
asthma, myocarditis, cardiomyopathy, aortitis syndrome, 
post myocardial infarction syndrome, primary pulmonary 
hypertension, minimal change nephrotic syndrome, mem 
branous nephropathy, membranoproliferative glomerulone 
phritis, focal glomerular sclerosis, crescentic glomerulone 
phritis, myasthenia gravis, in?ammatory neuropathy, atopic 
dermatitis, chronic actinic dermatitis, photosensitivity, pres 
sure sores, Sydenham’s chorea, sclerosis, adult-onset type 
diabetes mellitus, insulin dependent diabetes mellitus, juve 
nile diabetes mellitus, atherosclerosis, glomerular nephritis, 
IgA nephropathy, tubulointerstitial nephritis, primary biliary 
cirrhosis, primary sclerosing cholangitis, fulminant hepati 
tis, viral hepatitis, GVHD, contact dermatitis, and sepsis; 
diseases of infection by fungus, mycoplasma, virus, and 
protoZoan and the like; cardiovascular diseases such as 
cardiac failure, cardiac hypertrophy, arrhythmia, angina pec 
toris, cardiac ischemia, arterial embolism, aneurysm, varix, 
and circulation disorders; brain diseases such as Alzheimer’ s 
disease, dementia, Parkinson’s disease, stroke, brain infarc 
tion, brain ischemia, depression, manic-depressive illness, 
schiZo-phrenia, Huntington’s chorea, epilepsy, convulsion, 
attention de?cit disorder, encephalitis, cerebral meningitis, 
loss of appetite, and hyperphagia; and various diseases such 
as lymphoma, leukemia, diuresis, pollakisuria, and diabetic 
retinopathy (particularly, autoimmune diseases such as 
rejection caused by transplantation of various organs or skin, 
systemic lupus erythematosus, rhematoid arthritis, multiple 
sclerosis, and atopic dermatitis), and completed the present 
invention. 

[0027] Furthermore, the present inventors have studied 
eagerly pharmaceutical compositions having immunosup 
pressive activity and found that the pharmaceutical compo 
sitions of the present invention comprising, as active ingre 
dients, one or more immunosuppressants and one or more 
compounds of the present invention exhibit excellent immu 
nosuppressive activity With loW toxicity. The pharmaceuti 
cal compositions increase activity more than that of the 
individual immunosuppressants and decrease adverse reac 
tions so that they are less than that of the individual 
immunosuppressants. As a result, the pharmaceutical com 
positions of the present invention are useful as preventive or 
therapeutic agents for autoimmune diseases or other immu 
nology-related diseases such as rejection caused by trans 
plantation of various organs or skin, systemic lupus erythe 
matosus, rheumatoid arthritis, polymyositis, ?brositis, 
skeletal muscle in?ammation, arthrosteitis, osteoarthritis, 
dermatomyositis, scleoderma, Behcet’s syndrome, Crohn’s 
disease, ulcerative colitis, autoimmune hepatitis, aplastic 
anemia, idiopathic thrombocytopenic purpura, autoimmune 
hemolytic anemia, multiple sclerosis, autoimmune bullosis, 
psoriasis vulgaris, vasculitis syndrome, Wegener’s granu 
loma, uveitis, Sjogren’s syndrome, idiopathic interstitial 
pneumonia, Goodpasture’s syndrome, sarcoidosis, allergic 
granulomatous angitis, bronchial asthma, myocarditis, car 
diomyopathy, aortitis syndrome, post myocardial infarction 
syndrome, primary pulmonary hypertension, minimal 
change nephrotic syndrome, membranous nephropathy, 
membranoproliferative glomerulonephritis, focal glomeru 
lar sclerosis, crescentic glomerulonephritis, myasthenia 
gravis, in?ammatory neuropathy, atopic dermatitis, chronic 
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actinic dermatitis, photosensitivity, pressure sores, Syden 
ham’s chorea, sclerosis, adult-onset type diabetes mellitus, 
insulin dependent diabetes mellitus, juvenile diabetes mel 
litus, atherosclerosis, glomerular nephritis, IgA nephropathy, 
tubulointerstitial nephritis, primary biliary cirrhosis, primary 
sclerosing cholangitis, fulminant hepatitis, viral hepatitis, 
GVHD, contact dermatitis, and sepsis; diseases of infection 
by fungus, mycoplasma, virus, and protoZoan and the like; 
cardiovascular diseases such as cardiac failure, cardiac 
hypertrophy, arrhythmia, angina pectoris, cardiac ischemia, 
arterial embolism, aneurysm, varix, and circulation disor 
ders; brain diseases such as AlZheimer’s disease, dementia, 
Parkinson’s disease, stroke, brain infarction, brain ischemia, 
depression, manic-depressive illness, schizophrenia, Hun 
tington’s chorea, epilepsy, convulsion, attention de?cit dis 
order, encephalitis, cerebral meningitis, loss of appetite, and 
hyperphagia; and various diseases such as lymphoma, leu 
kemia, diuresis, pollakisuria, and diabetic retinopathy (par 
ticularly, autoimmune diseases such as rejection caused by 
transplantation of various organs or skin, systemic lupus 
erythematosus, rhematoid arthritis, multiple sclerosis, and 
atopic dermatitis) and the present inventors completed the 
present invention. 

[0028] The present invention is explained in detail. 

[0029] (1) Amino alcohol derivatives of the present inven 
tion are compounds of the general formula (1) shown 
beloW: 

(I) 
R6 R7 

[Wherein, 
[0030] R1 and R2 are the same or different and each 
represents a hydrogen atom, a loWer alkyl group, or a 
protecting group of the amino group; 

[0031] R3 represents a hydrogen atom, a loWer alkyl 
group, or a protecting group of the hydroxyl group; 

[0032] R4 represents a loWer alkyl group; 

[0033] n represents an integer of from 1 to 6; 

[0034] X represents an oxygen atom or a group of formula 
=N-D (Wherein D represents a hydrogen atom, a C6-Cl0 
aryl group, a loWer alkylsulfonyl group, a C6-Cl0 arylsul 
fonyl group, or a group selected from Substituent group (a)); 

[0035] Y represents an ethylene group, a vinylene group, 
an ethynylene group, a group of formula: -E-CH2i 
(Wherein E represents a carbonyl group or a group of 
formula: iCH(OH)i), a C6-C 1O arylene group, or a C6-C 1O 
arylene group substituted With from 1 to 3 substituents 
selected from Substituent group (a); 

[0036] Z represents a single bond, a Cl-Cl0 alkylene 
group, a Cl-Cl0 alkylene group substituted With from 1 to 3 
substituents selected from Substituent group (a) and Sub 
stituent group (b), a Cl-Cl0 alkylene group Which has an 
oxygen atom or a sulfur atom in said carbon chain or at the 
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end of said carbon chain, or a Cl-Cl0 alkylene group 
substituted With from 1 to 3 substituents selected from the 
group consisting of Substituent group (a) and Substituent 
group (b) Which has an oxygen atom or a sulfur atom in said 

carbon chain or at the end of said carbon chain; 

[0037] R5 represents a hydrogen atom, a C3 -C 10 cycloalkyl 
group, a C6-C 1O aryl group, a 5- to 7-membered heterocyclic 
group containing from 1 to 3 heteroatoms selected from the 
group consisting of a sulfur atom, an oxygen atom, and a 
nitrogen atom, a C3-Cl0 cycloalkyl group substituted With 
from 1 to 3 substituents selected from the group consisting 
of Substituent group (a) and Substituent group (b), a C6-Cl0 
aryl group substituted With from 1 to 3 substituents selected 
from the group consisting of Substituent group (a) and 
Substituent group (b), or a 5- to 7-membered heterocyclic 
group containing .from 1 to 3 heteroatoms selected from the 
group consisting of a sulfur atom, an oxygen atom, and a 
nitrogen atom in Which said heterocyclic group is substituted 
With from 1 to 3 substituents selected from Substituent 

group (a) and Substituent group (b); 

[0038] R6 and R7 are the same or different and each 
represents a hydrogen atom or a group selected from Sub 

stituent group (a); 

[0039] Substituent group (a) represents the group consist 
ing of a halogen atom, a loWer alkyl group, a halogeno loWer 
alkyl group, a loWer alkoxy group, a loWer alkylthio group, 
a carboxyl group, a loWer alkoxycarbonyl group, a hydroxyl 
group, a loWer aliphatic acyl group, an amino group, a 
mono-loWer alkylamino group, a di-loWer alkylamino 
group, a loWer aliphatic acylamino group, a cyano group, 
and a nitro group; and 

[0040] Substituent group (b) represents the group consist 
ing of a C3-Cl0 cycloalkyl group, a C6-Cl0 aryl group, a 5 
to 7-membered heterocyclic group containing from 1 to 3 
heteroatoms selected from the group consisting of a sulfur 
atom, an oxygen atom, and a nitrogen atom, a C3-Cl0 
cycloalkyl group substituted With from 1 to 3 substituents 
selected from Substituent group (a), a C6-Cl0 aryl group 
substituted With from 1 to 3 substituents selected from 
Substituent group (a), and a 5- to 7-membered heterocyclic 
group containing from 1 to 3 heteroatoms selected from the 
group consisting of a sulfur atom, an oxygen atom, and a 
nitrogen atom in Which said heterocyclic group is substituted 
With from 1 to 3 substituents selected from Substituent 

group (a); 

[0041] provided that When R5 represents a hydrogen atom, 
then Z represents a branched chain Cl-Cl0 alkylene 
group, a Cl-Cl0 alkylene group substituted With from 1 to 
3 substituents selected from the group consisting of 
Substituent group (a) and Substituent group (b), a Cl-Cl0 
alkylene group Which has an oxygen atom or a sulfur atom 
in said carbon chain or at the end of said carbon chain, or 
a Cl-Cl0 alkylene group substituted With from 1 to 3 
substituents selected from the group consisting of Sub 
stituent group (a) and Substituent group (b) Which has an 
oxygen atom or a sulfur atom in said carbon chain or at 

the end of said carbon chain]. 
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[0042] The present invention provides compounds of for 
mula (I), pharmacologically acceptable salts thereof, and 
pharmacologically acceptable esters thereof. 

[0043] Of these, preferred compounds are: 

[0044] (2) a compound according to (1) wherein said 
compound of formula (I) has the formula (la): 

(Ia) 
R6 R7 

3 (CH2)n 
R O X 

NRIR2 

(Wherein, R1, R2, R3, R4, R5, R6, R7, X, Y, Z and n have the 
same meanings as those indicated hereinbefore), a phar 
macologically acceptable salt thereof, or a pharmacologi 
cally acceptable ester thereof, 

[0045] (3) a compound according to (1) wherein said 
compound of formula (I) has the formula (lb): 

(CH2)n 
R30 X R7 

NRIR2 

(Wherein, R1, R2, R3, R4, R5, R6, R7, X, Y, Z and n have the 
same meanings as those indicated hereinbefore), a phar 
macologically acceptable salt thereof, or a pharmacologi 
cally acceptable ester thereof, 

[0046] (4) a pharmacologically acceptable ester of the 
compound of formula (1) according to (1) wherein said 
compound of formula (I) has the formula (II): 

(II) 

R6 R7 

0Rll NRIR2 

(Wherein, R1, R2, R4, R5, R6, R7, X, Y, Z and n have the same 
meanings as those indicated hereinbefore; R10 and R11 are 
the same or different and each represents a hydrogen atom 
or a protecting group of phosphoric acid), or a pharma 
cologically acceptable salt thereof, 

[0047] (5) a pharmacologically acceptable ester of the 
compound of formula (II) according to (4) Wherein said 
ester of formula (II) has the formula (Ila): 
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(Ha) 

R6 R7 

(Wherein, R1, R2, R4, R5, R6, R7, X, Y, Z and n have the same 
meanings as those indicated hereinbefore; R10 and R11 are 
the same or different and each represents a hydrogen atom 
or a protecting group of phosphoric acid), or a pharma 
cologically acceptable salt thereof, and 

[0048] (6) a pharmacologically acceptable ester of the 
compound of formula (II) according to (4) Wherein said 
ester of formula (II) has the formula (llb): 

(11b) 

0Rll NRIR2 

(Wherein, R1, R2, R4, R5, R6, R7, X, Y, Z and n have the same 
meanings as those indicated hereinbefore; R10 and R11 are 
the same or different and each represents a hydrogen atom 
or a protecting group of phosphoric acid), or a pharma 
cologically acceptable salt thereof. 

[0049] (7) Phosphonic acid derivatives of the present 
invention are compounds of the general formula (III) 
shoWn below: 

(111) 

R6 R7 

X 

0Rll NRIR2 

(Wherein, R1, R2 R4, R5, R6, R7, R10, R11, X, Y, Z andn have 
the same meanings as those indicated hereinbefore). 

[0050] The present invention provides compounds of for 
mula (Ill), pharmacologically acceptable salts thereof, and 
pharmacologically acceptable esters thereof. 

[0051] Of these, preferred compounds are: 

[0052] (8) a compound according to (7) Wherein said 
compound of formula (III) has the formula (Illa): 

(Illa) 
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(wherein, R1, R2, R4, R5, R6, R7, R10, R11, X, Y, Z and n 
have the same meanings as those indicated hereinbefore), 
a pharmacologically acceptable salt thereof, or a pharma 
cologically acceptable ester thereof, and 

[0053] (9) a compound according to (7) Wherein said 
compound of formula (III) has the formula (IIIb): 

(Wherein, R1, R2R3, R4, R5, R6, R7, R10, R11, X, Y, Z and n 
have the same meanings as those indicated hereinbefore), 
a pharmacologically acceptable salt thereof, or a pharma 
cologically acceptable ester thereof. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0054] Of these, preferred compounds are: 

[0055] (10) a compound according to any one of(l) to (9) 
wherein R1 and R2 are the same or different and each 
represents a hydrogen atom, a loWer aliphatic acyl group, 
a loWer alkoxycarbonyl group, an aralkyloxycarbonyl 
group, or an aralkyloxycarbonyl group substituted With 
from 1 to 3 substituents selected from Substituent group 
(a), or a pharmacologically acceptable salt thereof, 

[0056] (11) a compound according to any one of (l) to (9) 
wherein R1 and R2 are the same or different and each 
represents a hydrogen atom, a loWer aliphatic acyl group, 
or a loWer alkoxycarbonyl group, or a pharmacologically 
acceptable salt thereof, 

[0057] (12) a compound according to any one of(l) to (9) 
wherein R1 and R2 are the same or different and each 
represents a hydrogen atom, a C l-C4 aliphatic acyl group, 
or a C l-C4 alkoxycarbonyl group, or a pharmacologically 
acceptable salt thereof, 

[0058] (13) a compound according to any one of(l) to (9) 
wherein R1 and R2 are the same or different and each 
represents a hydrogen atom, a C l-C2 aliphatic acyl group, 
or a C l-C2 alkoxycarbonyl group, or a pharmacologically 
acceptable salt thereof, 

[0059] (14) a compound according to any one of(l) to (9) 
wherein R1 and R2 are the same or different and each 
represents a hydrogen atom, an acetyl group, or a meth 
oxycarbonyl group, or a pharmacologically acceptable 
salt thereof, 

[0060] (15) a compound according to any one of(l) to (9) 
Wherein each of R1 and R2 represents a hydrogen atom, or 
a pharmacologically acceptable salt thereof, 

[0061] (16) a compound according to any one of(l) to (3) 
and (10) to (15) Wherein R3 represents a hydrogen atom, 
a loWer alkyl group, a loWer aliphatic acyl group, an 
aromatic acyl group, an aromatic acyl group substituted 
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With from 1 to 3 substituents selected from Substituent 
group (a), or a silyl group, or a pharmacologically accept 
able salt thereof, 

[0062] (17) a compound according to any one of(l) to (3) 
and (10) to (15) Wherein R3 represents a hydrogen atom 
or a loWer alkyl group, or a pharmacologically acceptable 
salt thereof, 

[0063] (18) a compound according to any one of(l) to (3) 
and (10) to (15) Wherein R3 represents a hydrogen atom 
or a C l-C4 alkyl group, or a pharmacologically acceptable 
salt thereof, 

[0064] (19) a compound according to any one of(l) to (3) 
and (10) to (15) Wherein R3 represents a hydrogen atom, 
a methyl group, or an ethyl group, or a pharmacologically 
acceptable salt thereof, 

[0065] (20) a compound according to any one of (l) to (3) 
and (10) to (15) Wherein R3 represents a hydrogen atom, 
or a pharmacologically acceptable salt thereof, 

[0066] (21) a compound according to any one of (l) to 
(20) Wherein R4 represents a Cl-C4 alkyl group, or a 
pharmacologically acceptable salt thereof, 

[0067] (22) a compound according to any one of (l) to 
(20) Wherein R4 represents a Cl-C2 alkyl group, or a 
pharmacologically acceptable salt thereof, 

[0068] (23) a compound according to any one of (l) to 
(20) Wherein R4 represents a methyl group, or a pharma 
cologically acceptable salt thereof, 

[0069] (24) a compound according to any one of (l) to 
(23) Wherein n represents an integer 2 or 3, or a pharma 
cologically acceptable salt thereof, 

[0070] (25) a compound according to any one of (l) to 
(23) Wherein n represents an integer 2, or a pharmaco 
logically acceptable salt thereof, 

[0071] (26) a compound according to any one of (l) to 
(25) Wherein X represents an oxygen atom, or a pharma 
cologically acceptable salt thereof, 

[0072] (27) a compound according to any one of (l) to 
(25) Wherein X represents a group of formula: =N-D 
(Wherein D represents a hydrogen atom, a Cl-C4 alkyl 
group, or a phenyl group), or a pharmacologically accept 
able salt thereof, 

[0073] (28) a compound according to any one of (l) to 
(25) Wherein X represents a group of formula: 
=N4CH3, or a pharmacologically acceptable salt 
thereof, 

[0074] (29) a compound according to any one of (l) to 
(28) Wherein Y represents an ethylene group, an ethy 
nylene group, a group of formula: 4COiCH2i, a 
group of formula: 4CH(OH)iCH2i, a phenylene 
group, or a phenylene group substituted With from 1 to 3 
substituents selected from the group consisting of a halo 
gen atom and a loWer alkyl group, or a pharmacologically 
acceptable salt thereof, 

0075 30 a com ound accordin to an one of l to P g y 
(28) Wherein Y represents an ethylene group, an ethy 
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nylene group, a group of formula: iCO4CH2i, or a 
phenylene group, or a pharmacologically acceptable salt 
thereof, 

[0076] (31) a compound according to any one of (1) to 
(30) Wherein Z represents a Cl-C1O alkylene group or a 
Cl-C1O alkylene group substituted With from 1 to 3 sub 
stituents selected from the group consisting of Substituent 
group (a) and Substituent group (b), or a pharmacologi 
cally acceptable salt thereof, 

[0077] (32) a compound according to any one of (1) to 
(30) Wherein Z represents a Cl-C6 alkylene group or a 
Cl-C6 alkylene group substituted With from 1 to 3 
hydroxyl groups, or a pharmacologically acceptable salt 
thereof, 

[0078] (33) a compound according to any one of (1) to 
(30) Wherein Z represents a Cl-C5 alkylene group or a 
Cl-C5 alkylene group substituted With from 1 to 3 
hydroxyl groups, or a pharmacologically acceptable salt 
thereof, 

[0079] (34) a compound according to any one of (1) to 
(30) Wherein Z represents an ethylene group, a trimeth 
ylene group, a tetramethylene group, or an ethylene, 
trimethylene, or tetramethylene group substituted With 
one hydroxyl group, or a pharmacologically acceptable 
salt thereof, 

[0080] (35) a compound according to any one of (1) to 
(30) Wherein Z represents an ethylene group, a trimeth 
ylene group, or a tetramethylene group, or a pharmaco 
logically acceptable salt thereof, 

[0081] (36) a compound according to any one of (1) to 
(30) Wherein Z represents an ethylene group or a trim 
ethylene group, or a pharmacologically acceptable salt 
thereof, 

[0082] (37) a compound according to any one of (1) to 
(30) Wherein Z represents a C l-C1O alkylene group Which 
has an oxygen atom or a sulfur atom in said carbon chain 
or at the end of said carbon chain or a Cl-Cl0 alkylene 
group substituted With one substituent Which has an 
oxygen atom or a sulfur atom in said carbon chain or at 
the end of said carbon chain (said substituent is selected 
from the group consisting of a loWer alkyl group and a 
hydroxyl group), or a pharmacologically acceptable salt 
thereof, 

[0083] (38) a compound according to any one of (1) to 
(30) Wherein Z represents a C l-C1O alkylene group Which 
has an oxygen atom or a sulfur atom in said carbon chain 
or at the end of said carbon chain, or a pharmacologically 
acceptable salt thereof, 

[0084] (39) a compound according to any one of (1) to 
(30) Wherein Z represents a C l-C1O alkylene group Which 
has an oxygen atom in said carbon chain or at the end of 
said carbon chain, or a pharmacologically acceptable salt 
thereof, 

[0085] (40) a compound according to any one of (1) to 
(30) Wherein Z represents a Cl-C6 alkylene group Which 
has an oxygen atom in said carbon chain or at the end of 
said carbon chain, or a pharmacologically acceptable salt 
thereof, 
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[0086] (41) a compound according to any one of (1) to 
(30) Wherein Z represents a group of formula 
*0%H2< %3*(CH2)2< *O*<CH2)3< 
iCH2iOi, i(CH2)2iOi, or i(CH2)3iOi, or a 
pharmacologically acceptable salt thereof, 

[0087] (42) a compound according to any one of (1) to 
(30) Wherein Z represents a group of formula 4CH2i 
Of or i(CH2)24Oi, or a pharmacologically accept 
able salt thereof, 

[0088] (43) a compound according to any one of (1) to 
(42) Wherein R5 represents a hydrogen atom, or a phar 
macologically acceptable salt thereof, 

[0089] (44) a compound according to any one of (1) to 
(42) Wherein R5 represents a C3-Cl0 cycloalkyl group, a 
C6-C1O aryl group, or a C3-Cl0 cycloalkyl or C6-Cl0 aryl 
group substituted With from 1 to 3 substituents selected 
from the group consisting of a halogen atom, a loWer alkyl 
group, a halogeno loWer alkyl group, a loWer alkoxy 
group, and a loWer alkylthio group, or a pharmacologi 
cally acceptable salt thereof, 

[0090] (45) a compound according to any one of (1) to 
(42) Wherein R5 represents a C3-Cl0 cycloalkyl group, a 
C6-C1O aryl group, or a C3-Cl0 cycloalkyl or C6-Cl0 aryl 
group substituted With from 1 to 3 substituents selected 
from the group consisting of a halogen atom, a loWer alkyl 
group, a halogeno loWer alkyl group, and a loWer alkoxy 
group, or a pharmacologically acceptable salt thereof, 

[0091] (46) a compound according to any one of (1) to 
(42) Wherein R5 represents a C5-C6 cycloalkyl group, a 
phenyl group, or a naphthyl group, or a pharmacologically 
acceptable salt thereof, 

[0092] (47) a compound according to any one of (1) to 
(42) Wherein R5 represents a cyclohexyl group or a phenyl 
group, or a pharmacologically acceptable salt thereof, 

[0093] (48) a compound according to any one of (1) to 
(47) Wherein R6 and R7 are the same or different and each 
represents a hydrogen atom, a halogen atom, a loWer alkyl 
group, a halogeno loWer alkyl group, a loWer alkoxy 
group, or a loWer alkylthio group, or a pharmacologically 
acceptable salt thereof, 

a compoun accor mg to any one o to 0094 49 d d' f 1 
(47) Wherein each of R6 and R7 represents a hydrogen 
atom, or a pharmacologically acceptable salt thereof, 

[0095] (50) a compound according to any one of (4) to 
(15) and (21) to (49) wherein R10 and R11 are the same or 
different and each represents a hydrogen atom or a loWer 
alkyl group, or a pharmacologically acceptable salt 
thereof, 

[0096] (51) a compound according to any one of (4) to 
(15) and (21) to (49) wherein R10 and R11 are the same or 
different and each represents a hydrogen atom or a C l-C4 
alkyl group, or a pharmacologically acceptable salt 
thereof, 

[0097] (52) a compound according to any one of (4) to 
(15) and (21) ’to (49) wherein R10 and R11 are the same 
or different and each represents a hydrogen atom, a 
methyl group, or an ethyl group, or a pharmacologically 
acceptable salt thereof, and 
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[Wherein, 
[0186] R1 and R2 are the same or different and each 
represents a hydrogen atom, a loWer alkyl group, or a 
protecting group of the amino group; 

[0187] R3 represents a hydrogen atom, a loWer alkyl 
group, or a protecting group of the hydroxyl group; 

[0188] R4 represents a loWer alkyl group; 

[0189] n represents an integer of from 1 to 6; 

[0190] X represents a sulfur atom, an oxygen atom, or a 
group of formula =N-D (Wherein D represents a hydrogen 
atom, an aryl group, a loWer alkylsulfonyl group, an aryl 
sulfonyl group, or a group selected from Substituent group 

(21)); 
[0191] Y represents an ethylene group, a Vinylene group, 
an ethynylene group, a group of formula -E-CH2i (Wherein 
E represents a carbonyl group or a group of formula 
iCH(OH)i), a C6-Cl0 arylene group, or a C6-Cl0 arylene 
group substituted With from 1 to 3 substituents selected from 
Substituent group (a); 

[0192] Z represents a single bond, a Cl-Cl0 alkylene 
group, a Cl-Cl0 alkylene group substituted With from 1 to 3 
substituents selected from the group consisting of Substitu 
ent group (a) and Substituent group (b), a Cl-Cl0 alkylene 
group Which has an oxygen atom or a sulfur atom in said 
carbon chain or at the end of said carbon chain, or a Cl-Cl0 
alkylene group substituted With from 1 to 3 substituents 
selected from the group consisting of Substituent group (a) 
and Substituent group (b) Which has an oxygen atom or a 
sulfur atom in said carbon chain or at the end of said carbon 

chain; 
[0193] R5 represents a hydrogen atom, a C3 -C 10 cycloalkyl 
group, a C6-C 1O aryl group, a 5- to 7-membered heterocyclic 
group containing from 1 to 3 heteroatoms selected from the 
group consisting of a sulfur atom, an oxygen atom, and a 
nitrogen atom, a C3-Cl0 cycloalkyl group substituted With 
from 1 to 3 substituents selected from the group consisting 
of Substituent group (a) and Substituent group (b), a C6-Cl0 
aryl group substituted With from 1 to 3 substituents selected 
from the group consisting of Substituent group (a) and 
Substituent group (b), or a 5- to 7-membered heterocyclic 
group containing from 1 to 3 heteroatoms selected from the 
group consisting of a sulfur atom, an oxygen atom, and a 
nitrogen atom in Which said heterocyclic group is substituted 
With from 1 to 3 substituents selected from the group 
consisting of Substituent group (a) and Substituent group 
(b); 
[0194] R6 and R7 are the same or different and each 
represents a hydrogen atom or a group selected from Sub 
stituent group (a); 

[0195] Substituent group (a) represents the group consist 
ing of a halogen atom, a loWer alkyl group, a halogeno loWer 
alkyl group, a loWer alkoxy group, a loWer alkylthio group, 
a carboxyl group, a loWer alkoxycarbonyl group, a hydroxyl 
group, a loWer aliphatic acyl group, an amino group, a 
mono-loWer alkylamino group, a di-loWer alkylamino 
group, a loWer aliphatic acylamino group, a cyano group, 
and a nitro group; and 

[0196] Substituent group (b) represents the group consist 
ing of a C6-Cl0 cycloalkyl group, a C6-Cl0 aryl group, a 5 
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to 7-membered heterocyclic group containing from 1 to 3 
heteroatoms selected from the group consisting of a sulfur 
atom, an oxygen atom, and a nitrogen atom, a C3-Cl0 
cycloalkyl group substituted With from 1 to 3 substituents 
selected from Substituent group (a), a C6-Cl0 aryl group 
substituted With from 1 to 3 substituents selected from 
Substituent group (a), and a 5- to 7-membered heterocyclic 
group containing from 1 to 3-heteroatoms selected from the 
group consisting of a sulfur atom, an oxygen atom, and a 
nitrogen atom in Which said heterocyclic group is substituted 
With from 1 to 3 substituents selected from Substituent 

group (a); 

[0197] provided that When R5 represents a hydrogen atom, 
then Z represents a branched chain Cl-Cl0 alkylene 
group, a Cl-Cl0 alkylene group substituted With from 1 to 
3 substituents selected from the group consisting of 
Substituent group (a) and Substituent group (b), a Cl-Cl0 
alkylene group Which has an oxygen atom or a sulfur atom 
in said carbon chain or at the end of said carbon chain, or 
a Cl-Cl0 alkylene group substituted With from 1 to 3 
substituents selected from the group consisting of Sub 
stituent group (a) and Substituent group (b) Which has an 
oxygen atom or a sulfur atom in said carbon chain or at 
the end of said carbon chain], 

[0198] a pharmacologically acceptable salt thereof, or a 
pharmacologically acceptable ester thereof. 

[0199] Of these, preferred pharmaceutical compositions 
are: 

[0200] (61) a pharmaceutical composition according to 
(60) Wherein said compound of general formula (I) has 
the general formula (la) shoWn beloW: 

(Ia) 
R6 R7 

X 

NRIR2 

R30 

(Wherein, R1, R2, R3, R4, R5, R6, R7, X, Y, Z and n have the 
same meanings as those indicated hereinbefore), 

[0201] (62) a pharmaceutical composition according to 
(60) Wherein said compound of general formula (I) has 
the general formula (lb) shoWn beloW: 

x R7 

NRIR2 

R4 (CHDI. 

R30 

(Wherein, R1, R2, R3, R4, R5, R6, R7, X, Y, Z and n have the 
same meanings as those indicated hereinbefore), 
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[0202] (63) a pharmaceutical composition according to 
(60) wherein the pharmacologically acceptable ester of 
the compound of formula (I) has the formula (ll): 

(11) 

(Wherein, R1, R2, R4, R5, R6, R7, X, Y, Z and n have the same 
meanings as those indicated hereinbefore; R10 and R11 are 
the same or different and each represents a hydrogen atom 
or a protecting group of phosphoric acid) or a pharma 
cologically acceptable salt thereof, 

[0203] (64) a pharmaceutical composition according to 
(63) Wherein the ester of the compound of formula (II) has 
the formula (Ila): 

(Ila) 

R6 R7 

(Wherein, R1, R2, R4, R5, R6, R7, R10, R11, X, Y, Z and n 
have the same meanings as those indicated hereinbefore) 
or a pharmacologically acceptable salt thereof, and 

[0204] (65) a pharmaceutical composition according to 
(63) Wherein the ester of the compound of formula (II) has 
the formula (llb): 

(Hb) 

0Rll NRIR2 

(Wherein, R1, R2, R4, R5, R6, R7, R10, R11, X, Y, Z and n 
have the same meanings as those indicated hereinbefore) 
or a pharmacologically acceptable salt thereof. 

[0205] Furthermore, the present invention provides the 
folloWing pharmaceutical compositions: 
[0206] (66) a pharmaceutical composition containing at 

least one immunosuppressant selected from the group 
consisting of an agent having the action of inhibiting 
intracellular signal transduction involved in cytokine 
expression of T-cells, 

[0207] an agent having the action of inhibiting nucleoside 
synthesis in immune cells, 
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[0208] an agent having the action of inhibiting the action 
of cytokines on immune cells and having antirheumatic 
action, 

[0209] an alkylating agent causing cell death by break 
doWn of DNA chains or blocking DNA synthesis, 

[0210] a metabolic antagonist inhibiting the metabolism of 
nucleic acids by blocking folic acid production, 

[0211] a protein drug having the suppression action of 
TNF-ot, 

[0212] a steroid hormone agent that binds to intracellular 
steroid receptors to form a complex Which binds to 
reaction sites on chromosomes, resulting in the synthesis 
of proteins Which shoW immunosuppressive activity, and 

[0213] a substance suppressing prostaglandin production 
and/or nonsteroidal anti-in?ammatory drug antagoniZing 
the action of prostaglandin, and 

[0214] at least one compound selected from the group 
consisting of compounds of the general formula (III) 
shoWn below: 

(111) 

[Wherein, 
[0215] R1 and R2 are the same or different and each 
represents a hydrogen atom, a loWer alkyl group, or a 
protecting group of the amino group; 

[0216] R4 represents a loWer alkyl group; 

[0217] n represents an integer of from 1 to 6; 

[0218] X represents a sulfur atom, an oxygen atom or a 
group of formula =N-D (Wherein D represents a hydrogen 
atom, a C6-Cl0 aryl group, a loWer alkylsulfonyl group, a 
C6-C1O arylsulfonyl group, or a group selected from Sub 
stituent group (a)); 

[0219] Y represents an ethylene group, a vinylene group, 
an ethynylene group, a group of formula -E-CH2i (Wherein 
E represents a carbonyl group or a group of formula 
4CH(OH)i), a C6-Cl0 arylene group, or a C6-Cl0 arylene 
group substituted With from 1 to 3 substituents selected from 
Substituent group (a); 

[0220] Z represents a single bond, a Cl-Cl0 alkylene 
group, a Cl-Cl0 alkylene group substituted With from 1 to 3 
substituents selected from the group consisting of Substitu 
ent group (a) and Substituent group (b), a Cl-Cl0 alkylene 
group Which has an oxygen atom or a sulfur atom in said 
carbon chain or at the end of said carbon chain, or a Cl-Cl0 
alkylene group substituted With from 1 to 3 substituents 
selected from the group consisting of Substituent group (a) 
and Substituent group (b) Which has an oxygen atom or a 
sulfur atom in said carbon chain or at the end of said carbon 

chain; 
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[0221] R represents a hydrogen atom, a C3 -C 10 cycloalkyl 
group, a C6-C 1O aryl group, a 5- to 7-membered heterocyclic 
group containing from 1 to 3 heteroatoms selected from the 
group consisting of a sulfur atom, an oxygen atom, and a 
nitrogen atom, a C3-Cl0 cycloalkyl group substituted With 
from 1 to 3 substituents selected from the group consisting 
of Substituent group (a) and Substituent group (b), a C6-Cl0 
aryl group substituted With from 1 to 3 substituents selected 
from the group consisting of Substituent group (a) and 
Substituent group (b), or a 5- to 7-membered heterocyclic 
group containing from 1 to 3 heteroatoms selected from the 
group consisting of a sulfur atom, an oxygen atom, and a 
nitrogen atom in Which said heterocyclic group is substituted 
With from 1 to 3 substituents selected from the group 
consisting of Substituent group (a) and Substituent group 
(b); 

[0222] R6 and R7 are the same or different and each 
represents a hydrogen atom or a group’selected from Sub 
stituent group (a); 

[0223] R10 and R11 are the same or different and each 
represents a hydrogen atom or a protecting group of phos 
phoric acid; 

[0224] Substituent group (a) represents the group consist 
ing of a halogen atom, a loWer alkyl group, a halogeno loWer 
alkyl group, a loWer alkoxy group, a loWer alkylthio group, 
a carboxyl group, a loWer alkoxycarbonyl group, a hydroxyl 
group, a loWer aliphatic acyl group, an amino group, a 
mono-loWer alkylamino group, a di-loWer alkylamino 
group, a loWer aliphatic acylamino group, a cyano group, 
and a nitro group; and 

[0225] Substituent group (b) represents the group consist 
ing of a C3-Cl0 cycloalkyl group, a C6-Cl0 aryl group, a 5 
to 7-membered heterocyclic group containing from 1 to 3 
heteroatoms selected from the group consisting of a sulfur 
atom, an oxygen atom, and a nitrogen atom, a C3-Cl0 
cycloalkyl group substituted With from 1 to 3 substituents 
selected from Substituent group (a), a C6-Cl0 aryl group 
substituted With from 1 to 3 substituents selected from 
Substituent group (a), and a 5- to 7-membered heterocyclic 
group containing from 1 to 3 heteroatoms selected from the 
group consisting of a sulfur atom, an oxygen atom, and a 
nitrogen atom in Which said heterocyclic group is substituted 
With from 1 to 3 substituents selected from Substituent 

group (a); 

[0226] provided that When R5 represents a hydrogen atom, 
then Z represents a branched chain Cl-Cl0 alkylene 
group, a C l-C 1O alkylene group substituted With from 1 to 
3 substituents selected from the group consisting of 
Substituent group (a) and Substituent group (b), a Cl-Cl0 
alkylene group Which has an oxygen atom or a sulfur atom 
in said carbon chain or at the end of said carbon chain, or 
a Cl-Cl0 alkylene group substituted With from 1 to 3 
substituents selected from the group consisting of Sub 
stituent group (a) and Substituent group (b) Which has an 
oxygen atom or a sulfur atom in said carbon chain or at 
the end of said carbon chain], 

[0227] a pharmacologically acceptable salt thereof, or a 
pharmacologically acceptable ester thereof. 
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[0228] Of these, preferred pharmaceutical compositions 
are: 

[0229] (67) a pharmaceutical composition according to 
(66) Wherein the compound of formula (III) has the 
formula (Illa): 

(Illa) 

(Wherein, R1, R2, R4, R5, R6, R7, R10, R11, X, Y, Z and n 
have the same meanings as those indicated hereinbefore), 
and 

[0230] (68) a pharmaceutical composition according to 
(66) Wherein the compound of formula (III) has the 
formula (lllb) 

(Wherein, R1, R2, R4, R5, R6, R7Rlo, R11, X, Y, Z and n have 
the same meanings as those indicated hereinbefore). 

[0231] Of these, more preferred pharmaceutical composi 
tions are: 

[0232] (69) a pharmaceutical composition according to 
any one of (60) to (68) containing a compound wherein R1 
and R2 are the same or different and each represents a 
hydrogen atom, a loWer aliphatic acyl group, a loWer 
alkoxycarbonyl group, an aralkyloxycarbonyl group, or 
an aralkyloxycarbonyl group substituted With from 1 to 3 
substituents selected from Substituent group (a), or a 
pharmacologically acceptable salt thereof, 

[0233] (70) a pharmaceutical composition according to 
any one of (60) to (68) containing a compound wherein R1 
and R2 are the same or different and each represents a 
hydrogen atom, a loWer aliphatic acyl group, or a loWer 
alkoxycarbonyl group, or a pharmacologically acceptable 
salt thereof, 

[0234] (71) a pharmaceutical composition according to 
any one of (60) to (68) containing a compound wherein R1 
and R2 are the same or different and each represents a 
hydrogen atom, a Cl-C4 aliphatic acyl group, or a Cl-C4 
alkoxycarbonyl group, or a pharmacologically acceptable 
salt thereof, 

[0235] (72) a pharmaceutical composition according to 
any one of (60) to (68) containing a compound wherein R1 
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and R2 are the same or different and each represents a 
hydrogen atom, a Cl-C2 aliphatic acyl group, or a Cl-C2 
alkoxycarbonyl group, or a pharmacologically acceptable 
salt thereof, 

[0236] (73) a pharmaceutical composition according to 
any one of (60) to (68) containing a compound wherein R1 
and R2 are the same or different and each represents a 
hydrogen atom, an acetyl group, or a methoxycarbonyl 
group, or a pharmacologically acceptable salt thereof, 

[0237] (74) a pharmaceutical composition according to 
any one of (60) to (68) containing a compound Wherein 
each of R1 and R2 represents a hydrogen atom, or a 
pharmacologically acceptable salt thereof, 

[0238] (75) a pharmaceutical composition according to 
any one of (60) to (62) and (69) to (74) containing a 
compound Wherein R3 represents a hydrogen atom, a 
loWer alkyl group, a loWer aliphatic acyl group, an 
aromatic acyl group, an aromatic acyl group substituted 
With from 1 to 3 substituents selected from Substituent 
group (a), or a silyl group, or a pharmacologically accept 
able salt thereof, 

[0239] (76) a pharmaceutical composition according to 
any one of (60) to (62) and (69) to (74) containing a 
compound Wherein R3 represents a hydrogen atom or a 
loWer alkyl group, or a pharmacologically acceptable salt 
thereof, 

[0240] (77) a pharmaceutical composition according to 
any one of (60) to (62) and (69) to (74) containing a 
compound Wherein R3 represents a hydrogen atom or a 
Cl-C4 alkyl group, or a pharmacologically acceptable salt 
thereof, 

[0241] (78) a pharmaceutical composition according to 
any one of (60) to (62) and (69) to (74) containing a 
compound Wherein R3 represents a hydrogen atom, a 
methyl group, or an ethyl group, or a pharmacologically 
acceptable salt thereof, 

[0242] (79) a pharmaceutical composition according to 
any one of (60) to (62) and (69) to (74) containing a 
compound Wherein R3 represents a hydrogen atom, or a 
pharmacologically acceptable salt thereof, 

[0243] (80) a pharmaceutical composition according to 
any one of (60) to (79) containing a compound Wherein R4 
represents a Cl-C4 alkyl group, or a pharmacologically 
acceptable salt thereof. 

[0244] (81) a pharmaceutical composition according to 
any one of (60) to (79) containing a compound Wherein R4 
represents a Cl-C2 alkyl group, or a pharmacologically 
acceptable salt thereof, 

[0245] (82) a pharmaceutical composition according to 
any one of (60) to (79) containing a compound Wherein R4 
represents a methyl group, or a pharmacologically accept 
able salt thereof, 

[0246] (83) a pharmaceutical composition according to 
any one of (60) to (82) containing a compound Wherein n 
represents an integer 2 or 3, or a pharmacologically 
acceptable salt thereof, 

[0247] (84) a pharmaceutical composition according to 
any one of (60) to (82) containing a compound Wherein n 
represents an integer 2, or a pharmacologically acceptable 
salt thereof, 
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[0248] (85) a pharmaceutical composition according to 
any one of (60) to (84) containing a compound Wherein X 
represents a sulfur atom, or a pharmacologically accept 
able salt thereof, 

[0249] (86) a pharmaceutical composition according to 
any one of (60) to (84) containing a compound Wherein X 
represents an oxygen atom, or a pharmacologically 
acceptable salt thereof, 

[0250] (87) a pharmaceutical composition according to 
any one of (60) to (84) containing a compound Wherein 
X represents a group of formula =N-D (Wherein D 
represents a hydrogen atom, a Cl-C4 alkyl group, or a 
phenyl group), or a pharmacologically acceptable salt 
thereof, 

[0251] (88) a pharmaceutical composition according to 
any one of (60) to (84) containing a compound Wherein X 
represents a group of formula =N4CH3, or a pharma 
cologically acceptable salt thereof, 

[0252] (89) a pharmaceutical composition according to 
any one of (60) to (88) containing a compound Wherein Y 
represents an ethylene group, an ethynylene group, a 
group of formula 4COiCH2i, a group of formula 
iCH(OH)4CH2i, a phenylene group, or a phenylene 
group substituted With from 1 to 3 substituents selected 
from the group consisting of a halogen atom and a loWer 
alkyl group, or a pharmacologically acceptable salt 
thereof, 

[0253] (90) a pharmaceutical composition according to 
any one of (60) to (88) containing a compound Wherein Y 
represents an ethylene group, an ethynylene group, a 
group of formula 4COiCH2i, or a phenylene group, 
or a pharmacologically acceptable salt thereof, 

[0254] (91) a pharmaceutical composition according to 
any one of (60) to (90) containing a compound Wherein Z 
represents a Cl-Cl0 alkylene group or a Cl-Cl0 alkylene 
group substituted With from 1 to 3 substituents selected 
from the group consisting of Substituent group (a) and 
Substituent group (b), or a pharmacologically acceptable 
salt thereof, 

[0255] (92) a pharmaceutical composition according to 
any one of (60) to (90) containing a compound Wherein Z 
represents a Cl-C6 alkylene group or a Cl-C6 alkylene 
group substituted With from 1 to 3 hydroxyl groups, or a 
pharmacologically acceptable salt thereof, 

[0256] (93) a pharmaceutical composition according to 
any one of (60) to (90) containing a compound Wherein Z 
represents a Cl-C5 alkylene group or a Cl-C5 alkylene 
group substituted With from 1 to 3 hydroxyl groups, or a 
pharmacologically acceptable salt thereof, 

[0257] (94) a pharmaceutical composition according to 
any one of (60) to (90) containing a compound Wherein Z 
represents an ethylene group, a trimethylene group, a 
tetramethylene group, or an ethylene, trimethylene, or 
tetramethylene group substituted With one hydroxyl 
group, or a pharmacologically acceptable salt thereof, 

[0258] (95) a pharmaceutical composition according to 
any one of (60) to (90) containing a compound Wherein Z 
represents an ethylene group, a trimethylene group, or a 
tetramethylene group, or a pharmacologically acceptable 
salt thereof, 
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[0259] (96) a pharmaceutical composition according to 
any one of (60) to (90) containing a compound wherein Z 
represents an ethylene group or a trimethylene group, or 
a pharmacologically acceptable salt thereof, 

[0260] (97) a pharmaceutical composition according to 
any one of (60) to (90) containing a compound Wherein Z 
represents a Cl-Cl0 alkylene group Which has an oxygen 
atom or a sulfur atom in said carbon chain or at the end 

of said carbon chain or a Cl-Cl0 alkylene group substi 
tuted With one substituent Which has an oxygen atom or 
a sulfur atom in said carbon chain or at the end of said 
carbon chain (said substituent is selected from the group 
consisting of loWer alkyl groups and hydroxyl groups), or 
a pharmacologically acceptable salt thereof, 

[0261] (98) a pharmaceutical composition according to 
any one of (60) to (90) containing a compound Wherein Z 
represents a Cl-Cl0 alkylene group Which has an oxygen 
atom or a sulfur atom in said carbon chain or at the end 
of said carbon chain, or a pharmacologically acceptable 
salt thereof, 

[0262] (99) a pharmaceutical composition according to 
any one of (60) to (90) containing a compound Wherein Z 
represents a Cl-Cl0 alkylene group Which has an oxygen 
atom in said carbon chain or at the end of said carbon 
chain, or a pharmacologically acceptable salt thereof, 

[0263] (100) a pharmaceutical composition according to 
any one of (60) to (90) containing a compound Wherein Z 
represents a Cl-C6 alkylene group Which has an oxygen 
atom in said carbon chain or at the end of said carbon 
chain, or a pharmacologically acceptable salt thereof, 

[0264] (101) a pharmaceutical composition according to 
any one of (60) to (90) containing a compound Wherein Z 
represents a group of formula iO4CH2i, 
A)i(CH2)2i, iOi(CH2)3i, %H2A)i, 
i(CH2)24Oi, or i(CH2)3iOi, or a pharmacologi 
cally acceptable salt thereof, 

[0265] (102) a pharmaceutical composition according to 
any one of (60) to (90) containing a compound Wherein Z 
represents a group of formula 4CH24Oi or 
i(CH2)24Oi, or a pharmacologically acceptable salt 
thereof, 

[0266] (103) a pharmaceutical composition according to 
any one of (60) to (102) containing a compound Wherein 
R5 represents a hydrogen atom, or a pharmacologically 
acceptable salt thereof, 

[0267] (104) a pharmaceutical composition according to 
any one of (60) to (102) containing a compound Wherein 
R5 represents a C3-Cl0 cycloalkyl group, a C6-Cl0 aryl 
group, or a C3-Cl0 cycloalkyl or C6-C1O aryl group sub 
stituted With from 1 to 3 substituents selected from the 
group consisting of a halogen atom, a loWer alkyl group, 
a halogeno loWer alkyl group, a loWer alkoxy group, and 
a loWer alkylthio group, or a pharmacologically accept 
able salt thereof, 

[0268] (105) a pharmaceutical composition according to 
any one of (60) to (102) containing a compound Wherein 
R5 represents a C3-Cl0 cycloalkyl group, a C6-Cl0 aryl 
group, or a C3-Cl0 cycloalkyl or C6-C1O aryl group sub 
stituted With from 1 to 3 substituents selected from the 
group consisting of a halogen atom, a loWer alkyl group, 
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a halogeno loWer alkyl group, and a loWer alkoxy group, 
or a pharmacologically acceptable salt thereof, 

[0269] (106) a pharmaceutical composition according to 
any one of (60) to (102) containing a compound Wherein 
R5 represents a C5-C6 cycloalkyl group, a phenyl group, 
or a naphthyl group, or a pharmacologically acceptable 
salt thereof, 

[0270] (107) a pharmaceutical composition according to 
any one of (60) to (102) containing a compound Wherein 
R5 represents a cyclohexyl group or a phenyl group, or a 
pharmacologically acceptable salt thereof, 

[0271] (108) a pharmaceutical composition according to 
any one of (60) to (107) containing a compound Wherein 
R6 and R7 are the same or different and each represents a 
hydrogen atom, a halogen atom, a loWer alkyl group, a 
halogeno loWer alkyl group, a loWer alkoxy group, or a 
loWer alkylthio group, or a pharmacologically acceptable 
salt thereof, 

[0272] (109) a pharmaceutical composition according to 
any one of (60) to (107) containing a compound Wherein 
each of R6 and R7 represents a hydrogen atom, or a 
pharmacologically acceptable salt thereof, 

[0273] (110) a pharmaceutical composition according to 
any one of (63) to (74) and (80) to (109) containing a 
compound wherein R10 and R11 are the same or different 
and each represents a hydrogen atom or a loWer alkyl 
group, or a pharmacologically acceptable salt thereof, 

[0274] (111) a pharmaceutical composition according to 
any one of (63) to (74) and (80) to (109) containing a 
compound wherein R10 and R11 are the same or different 
and each represents a hydrogen atom or a Cl-C4 alkyl 
group, or a pharmacologically acceptable salt thereof, 

[0275] (112) a pharmaceutical composition according to 
any one of (63) to (74) and (80) to (109) containing a 
compound wherein R10 and R11 are the same or different 
and each represents a hydrogen atom, a methyl group or 
an ethyl group, or a pharmacologically acceptable salt 
thereof, and 

[0276] (113) a pharmaceutical composition according to 
any one of (63) to (74) and (80) to (109) containing a 
compound Wherein each of R10 and R11 represents a 
hydrogen atom, or a pharmacologically acceptable salt 
thereof. 

[0277] Of these, particularly preferred pharmaceutical 
compositions are: 

[0278] (114) a pharmaceutical composition according to 
(60), Wherein the compound of general formula (I), or 
pharmacologically acceptable salt thereof, or pharmaco 
logically acceptable ester thereof is selected from the 
group consisting of the compounds described beloW, 
pharmacologically acceptable salts thereof, and pharma 
cologically acceptable esters thereof: 

[0279] 2-amino -2 -methyl-4-[5 -(4 -cyclohexylbutyl)th 
iophen-2-yl]butan-1-ol, 

[0280] 2-amino -2 -methyl-4-[5 -(5 -cyclohexylpentyl)th 
iophen-2-yl]butan-1-ol, 

[0281] 2-amino -2 -methyl-4-[5 -(5 -phenylpentyl)thiophen 
2-yl]butan-1-ol, 
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thylvinyl]-23 ,25 -dimethoxy-13, 19,21 ,27-tetramethyl-1 1 , 
28-dioXa-4-aZatricyclo[22.3.1.04’9]octacos-18-ene-2,3, 
10,16-tetrone), 

[0466] agents having the action of inhibiting nucleoside 
synthesis in immune cells (said agents are miZoribine, 
aZathioprine, mycophenolate Mofetil, le?unomide, mer 
imempodib, HMR-1279, TSK-204, or SP-100030), 

[0467] agents having the action of inhibiting the action of 
cytokines on immune cells and having antirheumatic 
action (said agents are T-614, actarit, salaZosulfapyridine, 
or CDC-801), alkylating agents causing cell death by 
breakdown of DNA chains or blocking DNA synthesis 
(said alkylating agent is cyclophosphamide), 

[0468] metabolic antagonists inhibiting the metabolism of 
nucleic acids by blocking folic acid production (said 
metabolic antagonist is methotrexate), 

[0469] protein drugs having the suppression action of 
TNF-ot (said protein drugs are remicade, enbrel, dacli 
Zumab, basiliximab, alemtuZumab, omaliZumab, BMS 
188667, CDP-571, inolimomab, ATM-027, or BTl-322), 

[0470] steroid hormone agents that bind to intracellular 
steroid receptors to form a complex Which binds to 
reaction sites on chromosomes, resulting in the synthesis 
of proteins Which shoW immunosuppressive activity (said 
steroid hormone agent is prednisolone), and 

[0471] substances suppressing prostaglandin production 
and/or nonsteroidal anti-in?ammatory drugs antagonizing 
the action of prostaglandin (said nonsteroidal anti-in?am 
matory drugs are loxoprofen sodium, diclofenac sodium, 
meloxicam, celecoxib, or rofecoxib), and 

[0472] (124) a pharmaceutical composition according to 
any one of (60) to (122) Wherein said composition con 
tains at least one immunosuppressant selected from the 
group consisting of cyclosporin A, tacrolimus, rapamycin, 
le?unomide, methotrexate, remicade, and enbrel. 

[0473] Another object of the present invention is to pro 
vide the folloWing pharmaceutical compositions and meth 
ods: 

[0474] (125) a pharmaceutical composition comprising as 
an active ingredient a compound, a pharmacologically 
acceptable salt thereof or a pharmacologically acceptable 
ester thereof according to any one of (1) to (59), 

0475 126 a harmaceutical com osition accordin to P P g 
(125) for the prevention or treatment of autoimmune 
diseases, 

[0476] (127) a pharmaceutical composition according to 
(126) Wherein said autoimmune disease is rheumatoid 
arthritis, 

[0477] a pharmaceutical composition according to (126) 
Wherein said autoimmune disease is Crohn’s disease or 
ulcerative colitis, 

[0478] a pharmaceutical composition according to (126) 
Wherein said autoimmune disease is multiple sclerosis, 

[0479] a pharmaceutical composition according to (126) 
Wherein said autoimmune disease is psoriasis, 

[0480] a pharmaceutical composition according to (126) 
Wherein said autoimmune disease is atopic dermatitis, 
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[0481] a pharmaceutical composition according to (126) 
Wherein said autoimmune disease is insulin dependent 
diabetes mellitus, 

[0482] a pharmaceutical composition according to (126) 
Wherein said autoimmune disease is glomerular nephritis, 

[0483] (128) a pharmaceutical composition according to 
(125) for suppression of rejection caused by transplanta 
tion of various organs or skin, 

[0484] (129) a method for the prevention or treatment of 
autoimmune diseases in a mammal Which comprises 
administering to said mammal an effective amount of a 
pharmaceutical composition according to any one of (60) 
to (125), 

[0485] (130) a method for the prevention or treatment of 
rheumatoid arthritis in a mammal Which comprises 
administering to said mammal an effective amount of a 
pharmaceutical composition according to any one of (60) 
to (125), and 

[0486] a method for the prevention or treatment of pso 
riasis in a mammal Which comprises administering to said 
mammal an effective amount of a pharmaceutical com 

position according to any one of (60) to (125), 

[0487] a method for the prevention or treatment of 
Crohn’s disease or ulcerative colitis in a mammal Which 
comprises administering to said mammal an effective 
amount of a pharmaceutical composition according to any 
one of (60) to (125), 

[0488] a method for the prevention or treatment of mul 
tiple sclerosis in a mammal Which comprises administer 
ing to said mammal an effective amount of a pharmaceu 
tical composition according to any one of (60) to (125), 

[0489] a method for the prevention or treatment of atopic 
dermatitis in a mammal Which comprises administering to 
said mammal an effective amount of a pharmaceutical 
composition according to any one of claims 60 to 125. 

[0490] a method for the prevention or treatment of insulin 
dependent diabetes mellitus in a mammal Which com 
prises administering to said mammal an effective amount 
of a pharmaceutical composition according to any one of 
claims 60 to 125. 

[0491] a method for the prevention or treatment of glom 
erular nephritis in a mammal Which comprises adminis 
tering to said mammal an effective amount of a pharma 
ceutical composition according to any one of claims 60 to 
125. 

[0492] (131) a method for the prevention or treatment of 
rejection caused by transplantation of various organs or 
skin in a mammal Which comprises administering to said 
mammal an effective amount of a pharmaceutical com 
position according to any one of (60) to (125). 

[0493] In the formulae (1), (II) and (III), the aryl moiety of 
the “C6-C1O aryl group”, the “C6-C1O aryl group Which is 
substituted With from 1 to 3 substituents selected from 
Substituent group (a)”, or the “C6-Clo aryl group Which is 
substituted With from 1 to 3 substituents selected from the 
group consisting of Substituent group (a) and Substituent 
group (b) ” in the de?nition of D, R5 or Substituent group (b) 
can be, for example, a group such as a phenyl, indenyl, or 
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naphthyl group, and is preferably a phenylene or naphthyl 
ene group, and most preferably a phenylene group. 

[0494] The arylene moiety of the “C6-C1O arylene group”; 
the “C6-C1O arylene group Which is substituted With from 1 
to 3 substituents selected from Substituent group (a)”, or the 
“C6-Clo arylene group Which is substituted With from 1 to 3 
substituents selected from the group consisting of Substitu 
ent group (a) and Substituent group (b)” in the de?nition of 
Y or E can be, for example, a group such as a phenylene, 
indenylene, or naphthylene group, and is preferably a phe 
nylene or naphthylene group, and most preferably a phe 
nylene group. 

[0495] The Cl-Cl0 alkylene moiety of the “Cl-C10 alky 
lene group” or the “Cl-C10 alkylene group Which is substi 
tuted With from 1 to 3 substituents selected from the group 
consisting of Substituent group (a) and Substituent group 
(b)”, in the de?nition of Z includes straight or branched 
chain alkylene groups having from 1 to 10 carbon atoms, 
and can be, for example, a group such as a methylene, 
methylmethylene, ethylene, propylene, trimethylene, l-me 
thylethylene, tetramethylene, l-methyltrimethylene, 2-me 
thyltrimethylene, 3-methyltrimethylene, l-methylpropy 
lene, l , l -dimethylethylene, pentamethylene, 
l-methyltetramethylene, Z-methyltetramethylene, 3-meth 
yltetramethylene, 4-methyltetramethylene, l,l-dimethyltri 
methylene, 2,2-dimethyltrimethylene, 3,3-dimethyltrimeth 
ylene, hexamethylene, l -methylpentamethylene, 
Z-methylpentamethylene, 3-methylpentamethylene, 4-meth 
ylpentamethylene, 5-methylpentamethylene, l,l-dimeth 
yltetramethylene, 2,2-dimethyltetramethylene, 3,3-dimeth 
yltetramethylene, 4,4-dimethyltetramethylene, 
heptamethylene, l-methylhexamethylene, 2-methylhexam 
ethylene, 5-methylhexamethylene, 3-ethylpentamethylene, 
octamethylene, Z-methylheptamethylene, 5-methylheptam 
ethylene, 2-ethylhexamethylene, 2-ethyl-3-methylpentam 
ethylene, 3-ethyl-2-methylpentamethylene, nonamethylene, 
2-methyloctamethylene, 7-methyloctamethylene, 4-ethyl 
heptamethylene, 3-ethyl-2-methylhexamethylene, 2-ethyl 
l-methylhexamethylene or decamethylene group, and is 
preferably a C l-C6 alkylene group, more preferably a C l-C5 
alkylene group, still more preferably an ethylene, trimeth 
ylene, or tetramethylene group, and most preferably an 
ethylene or trimethylene group. 

[0496] The “Cl-C10 alkylene moiety Which contains an 
oxygen atom or a sulfur atom in the carbon chain or at the 

end of the carbon chain” of the “Cl-C10 alkylene group 
Which has an oxygen atom or a sulfur atom in said carbon 
chain or at the end of said carbon chain” or the “Cl-C10 
alkylene group substituted With from 1 to 3 substituents 
selected from the group consisting of Substituent group (a) 
and Substituent group (b) Which has an oxygen atom or a 
sulfur atom in said carbon chain or at the end of said carbon 
chain” in the de?nition of Z represents a “Cl-C10 alkylene 
group” described above Which contains an oxygen atom or 
a sulfur atom in the carbon chain or at the end of the carbon 
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i(CH2)1OiSi group, and is preferably a Cl-C6 alkylene 
group Which contains an oxygen atom in the carbon chain or 
at the end of the carbon chain, more preferably a 

ADiCHZi, A)i(CH2)2i, iOi(CH2)3i, %H2i 
Oi, i(CH2)24Oi, or i(CH2)34Oi group, and most 
preferably a iCHZiOi or i(CH2)2iOigroup. 

[0497] The C3-Cl0 cycloalkyl moiety of the “C3-C1O 
cycloalkyl group”, the “C3-C1O cycloalkyl group substituted 
With from 1 to 3 substituents selected from Substituent 
group (a)”, or the “C3-Clo cycloalkyl group substituted With 
from 1 to 3 substituents selected from the group consisting 
of Substituent group (a) and Substituent group (b)” in the 
de?nition of R5 or Substituent group (b), may optionally be 
fused With other cyclic groups, and can be, for example, a 
group such as a cyclopropyl, cyclobutyl, cyclopentyl, cyclo 
hexyl, cycloheptyl, norbomyl, adamantyl, or indanyl group, 
and is preferably a C5-C6 cycloalkyl group, and most pref 
erably a cyclohexyl group. 

[0498] The 5- to 7-membered heterocyclic moiety con 
taining from 1 to 3 heteroatoms selected from the group 
consisting of a sulfur atom, an oxygen atom, and a nitrogen 
atom in the “5- to 7-membered heterocyclic group contain 
ing from 1 to 3 heteroatoms selected from the group con 
sisting of a sulfur atom, an oxygen atom, and a nitrogen 
atom”, the “5- to 7-membered heterocyclic group containing 
from 1 to 3 heteroatoms selected from the group consisting 
of a sulfur atom, an oxygen atom, and a nitrogen atom in 
Which said heterocyclic group is substituted With from 1 to 
3 substituents selected from Substituent group (a)”, or the 
“5- to 7-membered heterocyclic group containing from 1 to 
3 heteroatoms selected from the group consisting of a sulfur 
atom, an oxygen atom, and a nitrogen atom in Which said 
heterocyclic group is substituted With from 1 to 3 substitu 
ents selected from the group consisting of Substituent group 
(a) and Substituent group (b) in the de?nition of R5 or 
substituent group (b)” can be, for example, a 5- to 7-mem 
bered aromatic heterocyclic or partially or fully hydroge 
nated saturated heterocyclic group containing from 1 to 3 
heteroatoms selected from the group consisting of a sulfur 
atom, an oxygen atom, and a nitrogen atom. 

[0499] The heterocyclic group can be a furyl, thienyl, 
pyrrolyl, aZepinyl, pyraZolyl, imidaZolyl, oxaZolyl, isox 
aZolyl, thiaZolyl, isothiaZolyl, 1,2,3-oxadiazolyl, triaZolyl, 
tetraZolyl, thiadiaZolyl, pyranyl, pyridyl, pyridaZinyl, pyri 






















































































































































































































































































































































































































