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wherein R' represents a hydroxyl group, a dimethylphos 
phynoyloxy group, etc.; and RandR represent a meth 
OXy group, etc., 

or a pharmaceutically acceptable salt thereof can reduce a 
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THERAPEUTICAGENT FOR MEBOMAN 
GLAND DYSFUNCTION 

TECHNICAL FIELD 

0001. The present invention relates to a prophylactic and/ 
or therapeutic agent for meibomian gland dysfunction con 
taining a compound represented by the formula (1): 

Formula 1 

(1) 

wherein 
I0002) R' represents a hydroxyl group, a methoxy group, a 
hydroxymethoxy group, an ethoxy group, a 1-hydroxyethoxy 
group, a 2-hydroxyethoxy group, a 2-methoxyethoxy group, 
a 2-ethoxyethoxy group, a formyloxy group, a carboxyoxy 
group, an acetoxy group, a hydroxyacetoxy group, a propio 
nyloxy group, a 2-hydroxypropionyloxy group, a 3-hydrox 
ypropionyloxy group, a 2-methylpropionyloxy group, a 
2-(hydroxymethyl)-propionyloxy group, a 3-hydroxy-2-(hy 
droxymethyl)propionyloxy group, a 2.2-dimethylpropiony 
loxy group, a 2-(hydroxymethyl)-2-methylpropionyloxy 
group, a 2.2-bis(hydroxymethyl)propionyloxy group, a 
methylphosphynoyloxy group, a dimethylphosphynoyloxy 
group or a 1H-tetrazol-1-yl group; 
0003 R’ represents a hydrogen atom, a hydroxyl group, a 
methoxy group, a mercapto group or a methylthio group; 
0004 R represents a hydrogenatom, a hydroxyl group or 
a methoxy group; 
0005 a wavy line represents that the carbon atom bonded 
to R', R or R can take either configuration of S or R: 
(hereinafter sometimes referred to as “the present com 
pound') or a pharmaceutically acceptable salt thereof as an 
active ingredient. 

BACKGROUND ART 

0006. The meibomian gland is present in the tarsus, is a 
sebaceous gland having orifices at the upper and lower eyelid 
margins, and a lipid secreted by the meibomian gland plays a 
variety of roles in the external eye. 
0007. In Non-Patent Document 1, it has been disclosed 
that among the patients visiting ophthalmology who appeal 
symptoms such as ocular discomfort, as a main complaint, 
meibomian gland dysfunction (hereinafter also referred to as 
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“MGD) becomes a cause thereof in a significant proportion, 
and lowering in quality of life is caused in many patients. 
0008. However, it has never been known an effective treat 
ment method of MGD, and yet, clear definition for MGD or 
diagnostic criteria itself has never been present in the first 
place. Thus, in recent years, there are worldwide movements 
to define MGD as an independent disease and to prepare its 
diagnostic criteria, and in Japan, MGD has been defined to be 
a disease “which is a state in which the function of the mei 
bomian gland causes abnormality in diffuse by various 
causes, and is accompanied by chronic ocular discomfort' 
(see Non-Patent Document 1). 
0009. Also, in Non-Patent Document 1, it has been dis 
closed that MGD is classified into a decreased secretion type 
MGD and an increased secretion type MGD, and in the 
decreased secretion type MGD., it has also been disclosed that 
secretion of meibomiangland lipids is reduced by obstruction 
of the meibomian gland orifices and the like. Further, in 
Non-Patent Document 1, it has been also disclosed that three 
of <1> subjective symptom such as ocular discomfort, <2> 
signs/findings on abnormalities around the meibomian gland 
orifices such as vasodilation, and <3> signs/findings on 
obstruction at the meibomian gland orifices are positive is 
diagnosed to be a decreased secretion type MGD. 
0010 Incidentally, as a disease generating at the meibo 
mian gland, chalazion, internal hordeolum, etc., have been 
known other than MGD, and in Non-Patent Document 1, 
there are disclosed that these diseases are topical diseases, 
and are different diseases from MGD in which the meibomian 
gland is obstructed in diffuse. In addition, MGD sometimes 
causes an evaporation promoting type dry eye, in Non-Patent 
Document 1, it has been disclosed that there is a case where no 
dry eye is accompanied depending on an amount of tear fluid, 
a term of the disease or a degree of severity. 
0011. In Non-Patent Document 2, a classification method 
of MGD in the U.S. has been disclosed, and it has also been 
disclosed that the decreased secretion type MGD (low-deliv 
ery state MGD) can be further classified into two of 
“hyposecretory MGD (meibomian hyposecretion) and 
“obstructive MGD (meibomian gland obstruction)”. Further, 
in Non-Patent Document 2, it has been suggested that MGD 
is one of the diseases which cause posterior blepharitis. 
0012 Sirolimus (also referred to as rapamycin) has been 
known to be an immunosuppressant, and has been used as an 
oral preparation in the U.S., etc. It has also been known that a 
derivative (hereinafter sometimes referred to as “sirolimus 
derivative') in which a part of the structure of sirolimus has 
been modified has the similar activity to that of the sirolimus, 
and in the sirolimus derivative, deforolimus, everolimus, tem 
Sirolimus, Zotarolimus, biolimus, novolimus, etc., are con 
tained. 

0013. In Patent Document 1, it has been disclosed an oph 
thalmic composition comprising an mTOR inhibitor Such as 
Sirolimus, everolimus, temsirolimus, etc., a first Surfactant 
having an HLB indeX exceeding about 10, and a second 
surfactant having an HLB index exceeding about 13. How 
ever, in Patent Document 1, it has never been disclosed 
whether the mTOR inhibitor has a treatment effect on MGD 
Or not. 

0014. Also, in Patent Document 2, it has been suggested 
that a pipecolic acid derivative Such as rapamycin, can treat 
vision disorder, and in the vision disorder, meibomian gland 
carcinoma and internal hordeolum (meibomiangland Sty) are 
contained. However, the meibomian gland carcinoma is a 

  



US 2016/0022648 A1 

disease clearly different from MGD, and as stated above, the 
internal hordeolum is a disease also different from MGD. 
0.015. As mentioned above, in Patent Document 1 and 2. 
there is neither description nor Suggestion on whether the 
present compound has a treatment effect on MGD or not. 
0016. In addition, it is also not clear for those skilled in the 
art whether or not a medicament which can treat dry eye or 
posterior blepharitis can prevent and/or treat MGD itself. 

PRIOR ART DOCUMENT 

Patent Documents 

0017 Patent Document 1: JP 2010-540682A 
0018 Patent Document 2: JP 2002-522485A 

Non-Patent Documents 

0019 Non-Patent Document 1: Journal of the Eye, 27(5), 
627-631 (2010) 

0020 Non-Patent Document 2: Investigative Ophthalmol 
ogy & Visual Science, 52(4), 1930-1937 (2011) 

DISCLOSURE OF THE INVENTION 

Problems to be Solved by the Invention 
0021. An object of the present invention is to provide a 
prophylactic and/or therapeutic agent for meibomian gland 
dysfunction (MGD). 

Means to Solve the Problems 

0022. The present inventors have intensively studied to 
search a prophylactic and/or therapeutic agent for meibomian 
gland dysfunction (MGD), and as a result, they have found 
that a compound represented by the formula (1): 

Formula 2) 

(1) 

0023 
0024 

wherein 
R" represents a hydroxyl group, a methoxy group, 

hydroxymethoxy group, ethoxy group, 1-hydroxyethoxy 
group, 2-hydroxyethoxy group, 2-methoxyethoxy group, 
2-ethoxyethoxy group, a formyloxy group, a carboxyoxy 
group, an acetoxy group, a hydroxyacetoxy group, a propio 
nyloxy group, a 2-hydroxypropionyloxy group, a 3-hydrox 
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ypropionyloxy group, a 2-methylpropionyloxy group, a 
2-(hydroxymethyl)-propionyloxy group, a 3-hydroxy-2-(hy 
droxymethyl)propionyloxy group, a 2.2-dimethylpropiony 
loxy group, a 2-(hydroxymethyl)-2-methylpropionyloxy 
group, a 2.2-bis(hydroxymethyl)propionyloxy group, a 
methylphosphynoyloxy group, a dimethylphosphynoyloxy 
group or a 1H-tetrazol-1-yl group; 
(0025) R' represents a hydrogenatom, a hydroxyl group, a 
methoxy group, a mercapto group or a methylthio group; 
(0026 R represents a hydrogenatom, a hydroxyl group or 
a methoxy group; 
0027 a wavy line represents that the carbon atom bonded 
to R', R or R can take either configuration of S or R, 
or a pharmaceutically acceptable salt thereof can reduce a 
number of obstructions at the meibomian gland orifices, and 
the compound of the above-mentioned formula (1) or a phar 
maceutically acceptable salt thereof has a treatment effect on 
MGD and suppresses obstruction of the meibomian gland, 
whereby the present invention has been accomplished. 
0028. That is, the present invention relates to a prophylac 

tic and/or therapeutic agent for meibomiangland dysfunction 
(MGD), which comprises the compound of the above-men 
tioned formula (1) (the present compound) or a pharmaceu 
tically acceptable salt thereofas an active ingredient (herein 
after sometimes referred to as “the present agent'). 
0029. Also, the present compound is preferably a com 
pound, in the above-mentioned formula (1), wherein R' rep 
resents a hydroxyl group, a 2-hydroxyethoxy group, a 
2-ethoxyethoxy group, a 2.2-bis(hydroxymethyl)propiony 
loxy group, a dimethylphosphynoyloxy group or a 1H-tetra 
Zol-1-yl group; R represents a hydrogen atom, a hydroxyl 
group, a methoxy group or a methylthio group; and R rep 
resents a hydrogen atom or a methoxy group, or a pharma 
ceutically acceptable salt thereof. 
0030. Further, the present compound is preferably a com 
pound, in the above-mentioned formula (1), wherein R' rep 
resents a hydroxyl group or a dimethylphosphynoyloxy 
group; R2 represents a methoxy group; R3 represents a meth 
oxy group, or a pharmaceutically acceptable salt thereof. 
0031 Moreover, the present compound is preferably 
Sirolimus, deforolimus, everolimus, temsirolimus, Zotaroli 
mus, biolimus, novolimus, 7-epi-rapamycin, 7-thiomethyl 
rapamycin, 7-epi-thiomethyl-rapamycin, 7-demethoxy-rapa 
mycin, 32-demethoxy-rapamycin or their pharmaceutically 
acceptable salts, particularly preferably sirolimus, deforoli 
mus or a salt thereof. 
0032. Furthermore, an administration form of the present 
agent is preferably instillation administration or administra 
tion to the eyelid skin. 
0033. Also, a dosage form of the present agent is prefer 
ably an eye drop, an ophthalmic ointment or an ointment 
(excluding an ophthalmic ointment), and characteristics of 
the eye drop is preferably a suspension or an emulsion. 
0034) Further, other embodiments of the present invention 
relate to a composition for Suppressing obstruction of the 
meibomian gland which comprises the present compound or 
a pharmaceutically acceptable salt thereofas an active ingre 
dient (hereinafter sometimes referred to as “the present com 
position'). 
0035 Moreover, an active ingredient of the present com 
position is preferably sirolimus, deforolimus or a salt thereof. 
0036 Furthermore, other embodiments of the present 
invention relate to a pharmaceutical composition for prophy 
laxis and/or treatment of meibomian gland dysfunction 
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(MGD) which comprises the compound of the above-men 
tioned formula (1) (the present compound) or a pharmaceu 
tically acceptable Salt thereof, and a pharmaceutically accept 
able additive. 

0037 Also, other embodiments of the present invention 
relate to the compound of the above-mentioned formula (1) 
(the present compound) for use in the Suppression of obstruc 
tion of the meibomian gland. 
0038. Further, other embodiments of the present invention 
relate to the compound of the above-mentioned formula (1) 
(the present compound) for use in the Suppression of telang 
iectasia around the meibomian gland orifices. 
0039 Moreover, other embodiments of the present inven 
tion relate to the compound of the above-mentioned formula 
(1) (the present compound) for use in the prophylaxis and/or 
treatment of meibomian gland dysfunction (MGD). 
0040. Furthermore, other embodiments of the present 
invention relate to a use of the compound of the above 
mentioned formula (1) (the present compound) for the manu 
facture of a composition for Suppressing obstruction of the 
meibomian gland. 
0041. Also, other embodiments of the present invention 
relate to a use of the compound of the above-mentioned 
formula (1) (the present compound) for the manufacture of a 
composition for Suppressing telangiectasia around the mei 
bomian gland orifices. 
0042. Further, other embodiments of the present invention 
relate to a use of the compound of the above-mentioned 
formula (1) (the present compound) for the manufacture of a 
medicine for prophylaxis and/or treatment of meibomian 
gland dysfunction (MGD). 
0043 Moreover, other embodiments of the present inven 
tion relate to a method for Suppressing obstruction of meibo 
mian gland, which comprises administering the compound of 
the above-mentioned formula (1) (the present compound) to a 
human or an animal. 

0044) Furthermore, other embodiments of the present 
invention relate to a method for Suppressing telangiectasia 
around the meibomian gland orifices, which comprises 
administering the compound of the above-mentioned formula 
(1) (the present compound) to a human or an animal. 
0045 Still further, other embodiments of the present 
invention relate to a method for prophylaxis and/or treatment 
of meibomian gland dysfunction (MGD), which comprises 
administering the compound of the above-mentioned formula 
(1) (the present compound) to a human or an animal. 

Effects of the Invention 

0046. The compound of the above-mentioned formula (1) 
or a pharmaceutically acceptable salt thereof is useful as a 
prophylactic and/or therapeutic agent for meibomian gland 
dysfunction (MGD). 
0047 BEST MODE TO CARRY OUT THE INVEN 
TION 

0048 (A) The present compound is a compound in which 
the respective groups are the groups shown below in the 
compound represented by the formula (1): 
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Formula 3 

(1) 

I0049 (A1) R' represents a hydroxyl group, a methoxy 
group, a hydroxymethoxy group, an ethoxy group, a 1-hy 
droxyethoxy group, a 2-hydroxyethoxy group, a 2-methoxy 
ethoxy group, a 2-ethoxyethoxy group, a formyloxy group, a 
carboxyoxy group, an acetoxy group, a hydroxyacetoxy 
group, a propionyloxy group, a 2-hydroxypropionyloxy 
group, a 3-hydroxypropionyloxy group, a 2-methylpropiony 
loxy group, a 2-(hydroxymethyl)propionyloxy group, a 3-hy 
droxy-2-(hydroxymethyl)propionyloxy group, a 2,2-dimeth 
ylpropionyloxy grOup, a 2-(hydroxymethyl)-2- 
methylpropionyloxy group, a 2.2-bis(hydroxymethyl) 
propionyloxy group, a methylphosphynoyloxy group, a 
dimethylphosphynoyloxy group or a 1H-tetrazol-1-yl group; 
I0050 (A2) R' represents a hydrogen atom, a hydroxyl 
group, a methoxy group, a mercapto group, a methylthio 
group, a phenyl group, a 2.4.6-trihydroxyphenyl group or a 
2,4,6-trimethoxyphenyl group; and 
I0051 (A3) R' represents a hydrogen atom, a hydroxyl 
group or a methoxy group. 
0.052 That is, the present compound is a material in which 
the respective group enumerated in the above-mentioned 
(A1), (A2) and (A3) are combined in the compound repre 
sented by the above-mentioned formula (1). 
0053 (B) As a preferred example of the present com 
pound, there may be mentioned a compound wherein the 
respective groups are the groups shown below in the com 
pound represented by the above-mentioned formula (1). 
10054 (B1) R' represents a hydroxyl group, a 2-hydroxy 
ethoxy group, a 2-ethoxyethoxy group, a 2.2-bis(hydroxym 
ethyl)propionyloxy group, a dimethylphosphynoyloxy group 
or a 1H-tetrazol-1-yl group; 
I0055 (B2) R' represents a hydrogen atom, a hydroxyl 
group, a methoxy group, a methylthio group or a 2.4.6-tri 
methoxyphenyl group; and 
I0056 (B3) R represents a hydrogen atom or a methoxy 
group. 
0057 That is, a preferred example of the present com 
pound is a material in which the respective group enumerated 
in the above-mentioned (B1), (B2) and (B3) are combined in 
the above-mentioned formula (1). 
0.058 (C) As a more preferred example of the present 
compound, there may be mentioned a compound in which the 
respective groups are groups mentioned below in the above 
mentioned formula (1). 
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I0059 (C1) R' represents a hydroxyl group, a 2-hydroxy 
ethoxy group, a 2-ethoxyethoxy group, a 2.2-bis(hydroxym 
ethyl)propionyloxy group or a dimethylphosphynoyloxy 
group; 
0060) (C2) R represents a methoxy group; 
I0061 (C3) R' represents a methoxy group; 
0062 That is, a more preferred example of the present 
compound is a material in which the respective groups enu 
merated in the above-mentioned (C1), (C2) and (C3) are 
combined in the compound represented by the above-men 
tioned formula (1). 
0063. In the above-mentioned formula (1), a wavy line 
represents that the carbon atom bonded to R', R or R can 
take either configuration of S or R, and in the present inven 
tion, the carbon atom bonded to R' preferably has an R-con 
figuration, and when R or R is not a hydrogen atom, the 
carbon atom bonded to R preferably has an S-configuration, 
and the carbon atom bonded to R preferably has an R-con 
figuration. 
0064 Specific examples of the present compound may be 
mentioned the following compounds. 
Formula 4 

HO 

N 

Sirolimus 
Formula 5 

Deforolimus 

Formula 6 

O, Ho-1N1 
N 

Formula 7 
HO 

HO 

Formula 8 

O 

-continued 

Everolimus 

Temsirolimus 

Zotarolimus 
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-continued -continued 
Formula 9 Formula 12 

O HO 1n 1\-1', 

i 
Biolimus 

Formula 10 •7-Thiomethyl-rapamycin 

HO Formula 13 
, 

HO 
A. 

•7-Novolimus 

Formula 11 7-Epi-thimethy-rapamycin 
Formula 14 

HO 
HO 

A. 

O 

7-Epi-rapamycin 
•7-Demethoxy-rapamycin 
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-continued 
Formula 15 

HO, t 

32-Demethoxy-rapamycin 

0065 Preferred specific examples of the present com 
pound are sirolimus or deforolimus, and sirolimus is particu 
larly preferred. 
0066. The present compound or a pharmaceutically 
acceptable salt thereof can be prepared in accordance with the 
usual method in the field of the organic synthetic chemistry, 
and in particular, with regard to sirolimus, that commercially 
available from LKT laboratories, Inc., (Catalog number: 
RO161) may be used. In addition, with regard to deforolimus, 
it may be prepared inaccordance with the method disclosed in 
JP 2005-516065A. 
0067. The pharmaceutically acceptable salt of the present 
compound may be mentioned, for example, a salt with an 
inorganic acid such as hydrochloric acid, hydrobromic acid, 
hydroiodic acid, nitric acid, Sulfuric acid and phosphoric 
acid; a salt with an organic acid Such as acetic acid, fumaric 
acid, maleic acid, Succinic acid, citric acid, tartaric acid, 
adipic acid, gluconic acid, glucoheptonic acid, glucuronic 
acid, terephthalic acid, methanesulfonic acid, lactic acid, hip 
puric acid, 1.2-ethanedisulfonic acid, isethionic acid, lacto 
bionic acid, oleic acid, pamoic acid, polygalacturonic acid, 
Stearic acid, tannic acid, trifluoromethanesulfonic acid, ben 
Zenesulfonic acid, p-toluenesulfonic acid, lauryl Sulfate, 
methyl Sulfate, naphthalenesulfonic acid and Sulfosalicylic 
acid; a quaternary ammonium salt with methyl bromide and 
methyl iodide; and a salt with a halogen ion including a 
bromine ion, a chlorine ion and an iodine ion. 
0068 Also, the present compound or a pharmaceutically 
acceptable salt may take a form of a hydrate or a Solvate. 
0069. When a geometric isomer oran optical isomer exists 
in the present compound or a pharmaceutically acceptable 
salt thereof, the isomer(s) or a salt thereof is/are also included 
in the scope of the present invention. In addition, when a 
proton tautomerism exists in the present compound or a phar 
maceutically acceptable salt thereof, the tautomer(s) or a salt 
thereof is/are also included in the scope of the present inven 
tion. 
0070. When crystal polymorphism and a crystal polymor 
phism group (crystal polymorphism system) exist in the 
present compound or a pharmaceutically acceptable salt (in 
cluding a hydrate or a solvate), these crystal polymorphs and 
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crystal polymorphism group (crystal polymorphism system) 
are also included in the scope of the present invention. Here, 
the crystal polymorphism group (crystal polymorphism sys 
tem) means a crystal form at the respective stages when the 
crystal form is changed by the conditions and states of prepa 
ration, crystallization, preservation, etc., of these crystals (in 
cidentally, the state after formulation is also contained in the 
above states), and the whole processes. 
0071. The present compound or a pharmaceutically 
acceptable salt thereof can be used for a prophylaxis and/or a 
treatment of meibomian gland dysfunction (MGD). 
0072 The definition of the meibomian gland dysfunction 
(MGD) is, for example, “a state in which the function of the 
meibomian gland causes abnormality in diffuse by various 
causes, which is accompanied by chronic ocular discomfort.” 
Here, “the state in which the function of the meibomiangland 
causes abnormality in diffuse’ means that, for example, not 
topical meibomian gland abnormality recognized in cha 
lazion, internal hordeolum, etc., but meibomiangland abnor 
mality Such as telangiectasia, obstruction at the meibomian 
gland orifices, etc., is recognized in diffuse. Also, MGD is 
classified into a decreased secretion type MGD (low-delivery 
state) and an increased secretion type MGD (high delivery 
state), further as the decreased secretion type MGD (low 
delivery state MGD), there may be mentioned “hyposecre 
tory MGD (meibomian hyposecretion) and “obstructive 
MGD (meibomian gland obstruction). 
0073. In the decreased secretion type MGD. secretion of 
meibomian gland lipids is reduced by obstruction at the mei 
bomian gland orifices, etc. Also, in the increased secretion 
type MGD. secretion of meibomian gland lipids is increased 
by various causes. 
0074. On the otherhand, a state in which obstruction of the 
meibomian gland orifices can be admitted, but no subjective 
symptom is accompanied is sometimes called as, for 
example, "meibomian gland infarction (meibomian gland 
concretion)”, and the meibomian gland infarction is also 
included and in MGD of the present invention. 
(0075. As MGD which can be treated by the present com 
pound or a pharmaceutically acceptable salt thereof, particu 
larly preferred is the decreased secretion type MGD. 
0076. By the way, as explained at the column of the back 
ground art, MGD Sometimes becomes a cause of the dry eye, 
and has a possibility of causing posterior blepharitis. 
(0077. The MGD contains “MGD which is accompanied 
by dry eye and/or posterior blepharitis (complicated). 
“MGD which becomes a cause of dry eye and/or posterior 
blepharitis”, “MGD which is not accompanied by dry eye 
(not complicated)”, “MGD which does not become a cause of 
dry eye”, “MGD which is not accompanied by posterior ble 
pharitis (not complicated), and “MGD which does not 
become a cause of posterior blepharitis'. 
0078. In the present invention, “prophylactic and/or thera 
peutic agent for MGD' means a medicine which prevents 
and/or treats MGD.. Here, “to treat and/or prevent MGD' 
means that, among the three indexes admitted by the MGD 
patient disclosed in the above-mentioned Non-Patent Docu 
ment 1 (<1 > Subjective symptom Such as ocular discomfort, 
<2> signs/findings on abnormalities around the meibomian 
gland orifices Such as vasodilation, and <3> signs/findings on 
obstruction at the meibomian gland orifices), at least an 
improvement in “signs/findings on obstruction at the meibo 
mian gland orifices' can be recognized, preferably improve 
ments in “signs/findings on abnormalities around the meibo 
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mian gland orifices such as vasodilation' and 'signs/findings 
on obstruction at the meibomian gland orifices' can be rec 
ognized. 
0079 Improvement in “signs/findings on abnormalities 
around the meibomian gland orifices such as vasodilation” 
means that, for example, telangiectasia around the meibo 
mian gland orifices is Suppressed, etc. 
0080. In the present invention, “suppressing telangiectasia 
around the meibomian gland orifices' means that, for 
example, “signs/findings on abnormalities around the meibo 
mian gland orifices signs/findings of vasodilation' is to be 
resolved. 
0081 Improvement in “signs/findings on obstruction at 
the meibomian gland orifices' means that, for example, 
obstruction of the meibomian gland orifices is suppressed. 
0082 In the present invention, “suppressing obstruction of 
the meibomian gland’ means that, for example, "signs/find 
ings on obstruction at the meibomian gland orifices' is to be 
resolved. 

0083. In the present invention, the present agent or the 
present composition may contain an active ingredient other 
than the present compound or a pharmaceutically acceptable 
salt thereof, and may contain the present compound or a 
pharmaceutically acceptable salt thereof as a sole active 
ingredient. 
0084. In the present invention, the present agent or the 
present composition can be administered to the patient by, for 
example, orally or parenterally, and preferably administered 
by parenterally. As a parenteral administration form, there 
may be mentioned instillation administration (including 
instillation of an ophthalmic ointment), Subconjunctival 
administration, administration to the interior of the conjunc 
tival sac, administration under the Tenon's capsule, etc., and 
instillation administration is particularly preferred. 
0085. In addition, the parenteral administration form may 
also contain, for example, dermal administration, and in the 
dermal administration according to the present invention, 
administration to the eyelid skin is particularly preferred. 
I0086. In the present invention, the preparation containing 
the compound of the present invention or pharmaceutically 
acceptable Salt thereof as an active ingredient is formulated 
into a dosage form suitable for administration with a pharma 
ceutically acceptable additive, if necessary. The dosage form 
suitable for the oral administration may be mentioned, for 
example, capsules, fine granules, granules, powders, pills, 
tablets, etc. Also, the dosage form Suitable for parenteral 
administration may be mentioned, for example, eye drops, 
ophthalmic ointments, ointments (excluding ophthalmic 
ointments), injections, a preparation for intraocular implant 
(including punctual plug), intercalating agents, plasters, gels, 
etc. Incidentally, these can be prepared by using usual tech 
niques generally used in the field of the art. Moreover, the 
present compound or a pharmaceutically acceptable salt 
thereof can be made a formulation which is made like DDS 
(drug delivery system) Such as a microsphere. 
0087 As stated above, the present agent or the present 
composition is preferably subjected to instillation adminis 
tration, so that the preferred dosage form of the presentagent 
or the present composition is eye drops or ophthalmic oint 
ments, and eye drops are particularly preferred. Incidentally, 
when the present compound or a pharmaceutically acceptable 
salt thereof is prepared as the eye drops, characteristics of the 
eye drops may be a dissolved type solution (dissolved type 
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eye drops), a suspension (Suspended type eye drops), or an 
emulsion (emulsion eye drops), preferably a suspension oran 
emulsion. 
I0088 Also, as stated above, the present agent or the 
present composition is preferably subjected to administration 
to the eyelid skin, so that the preferred dosage form of the 
present agent or the present composition is ointments (ex 
cluding ophthalmic ointments). 
I0089. To the present compound or a pharmaceutically 
acceptable salt thereof may be added by optionally selecting, 
for example, an excipient such as microcrystalline cellulose, 
lactose, glucose, D-mannitol, anhydrous dibasic calcium 
phosphate, starch and Sucrose; a disintegrator Such as car 
boxymethyl cellulose, calcium carboxymethyl cellulose, 
croScarmellose sodium, crospovidone, starch, partially 
pregelatinized starch and low Substituted degree hydroxypro 
pyl cellulose; a binder Such as hydroxypropyl cellulose, ethyl 
cellulose, gum Arabic, starch, partially pregelatinized starch, 
polyvinylpyrrolidone and polyvinyl alcohol; a lubricant Such 
as magnesium Stearate, calcium Stearate, talc, hydrated sili 
con dioxide and hydrogenated oil; a coating agent such as 
refined white Sugar, hydroxypropylmethyl cellulose, hydrox 
ypropyl cellulose, methyl cellulose, ethyl cellulose and poly 
vinylpyrrolidone; a corrigent such as citric acid, aspartame, 
ascorbic acid and menthol, to prepare capsules, fine granules, 
granules, powders, pills or tablets. 
0090. In the present invention, the eye drops can be pre 
pared by selecting and using, for example, an oil component 
such as medium chain fatty acid triglyceride (MCT); an iso 
tonicifier Such as Sodium chloride, potassium chloride and 
glycerin; a buffering agent Such as Sodium phosphate, sodium 
acetate and e-aminocaproic acid; a surfactant Such as tylox 
apol, poloxamer 188, polyoxyethylene Sorbitan monooleate, 
polyoxyl 40 stearate and polyoxyethylene hardened castor 
oil; a stabilizer Such as sodium citrate and sodium edetate; a 
preservative such as benzalkonium chloride and paraben, 
depending on necessity. A pH of the eye drops may be within 
the range acceptable for an ophthalmic preparation, and it is 
usually preferred in the range of 4 to 8. 
0091. In the present invention, ophthalmic ointments or 
ointments (excluding ophthalmic ointments) can be prepared 
by using a generally used base, for example, white petrola 
tum, liquid paraffin, etc. 
0092. In the present invention, the injections can be pre 
pared by selecting and using, for example, an isotonicifier 
Such as sodium chloride; a buffering agent Such as Sodium 
phosphate; a Surfactant such as polyoxyethylene Sorbitan 
monooleate; a thickener Such as methyl cellulose, depending 
on necessity. 
0093. In the present invention, the preparation for 
intraocular implant can be prepared by using, for example, a 
biodegradable polymer Such as a polylactic acid, a polygly 
colic acid, a lactic acid-glycolic acid copolymer and a 
hydroxypropyl cellulose. 
0094. In the present invention, the intercalating agents can 
be prepared by pulverizing and mixing, for example, a bio 
degradable polymer Such as hydroxypropyl cellulose, 
hydroxypropylmethyl cellulose, carboxyvinyl polymer and 
polyacrylic acid, with the present compound, and compres 
Sion-molding the powder, and if necessary, an excipient, a 
binder, a stabilizer and/or a pH adjuster may be used. 
0095. In the present invention, an administration dose of 
the present compound or a pharmaceutically acceptable salt 
thereof may be optionally changed depending on a dosage 
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form, severity of the symptoms, an age or a body weight of a 
patient to be administered, and a judgment of a doctor, etc., 
and, for example, it can be generally administered to an adult 
personpera day of 0.000001 to 1,000 mg once or divided into 
several times. 
0096. When the present compound or a pharmaceutically 
acceptable salt thereof is to be applied to the eyes as eye 
drops, for example, the eye drops with a concentration of the 
active ingredient of 0.0001 to 1% (w/v), preferably 0.001 to 
1% (w/v), more preferably 0.01 to 0.5% (w/v) can be applied 
to the eyes of an adult person once a day or divided into 
several times, preferably 1 to 2 times per a day, more prefer 
ably once a day. 
0097. When the present compound or a pharmaceutically 
acceptable salt thereof is to be applied to the eyes (instillation) 
as ophthalmic ointments, or to be administered to the eyelid 
skin as ointments (excluding ophthalmic ointments), for 
example, the ophthalmic ointment with a concentration of the 
active ingredient of 0.0001 to 1% (w/w), preferably 0.001 to 
1% (w/w), more preferably 0.01 to 0.5% (w/w) can be applied 
to the eyes (instillation) or administered to the eyelid skin of 
an adult person once a day or divided into several times. 
0098. When the present compound or a pharmaceutically 
acceptable salt thereof is administered as the injections, for 
example, the injection containing 0.000001 to 1,000 mg of an 
active ingredient can be administered to an adult person per a 
day once or divided into several times. 
0099. When the present compound or a pharmaceutically 
acceptable salt thereof is administered as the preparation for 
intraocular implant, for example, the preparation for 
intraocular implant containing 0.000001 to 1,000 mg of an 
active ingredient can be implanted to an adult person. 
0100 When the present compound or a pharmaceutically 
acceptable salt thereof is administered as the intercalating 
agents, for example, the intercalating agent containing 
0.000001 to 1,000 mg of an active ingredient can be interca 
lated to an adult person. 
0101. In the following, the results of Pharmacological 

tests and Preparation examples are shown, and these 
examples are intended to better understand the present inven 
tion and not to limit the scope of the present invention. 

EXAMPLES 

Test Using Complete Freund's Adjuvant 
Administered Rabbit 

0102. In a complete Freund's adjuvant administered rab 
bit, telangiectasia around the meibomian gland orifices, and 
obstruction at the meibomianglandorifices, which are similar 
to the signs/findings of MGD can be recognized. Effects of 
Sirolimus which was a representative example of the present 
compound on the telangiectasia and obstruction were inves 
tigated (see JP 2014-024835A). 
(0103 (Sample Preparation) 
0104 0.1% (w/v) sirolimus suspension: it was prepared by 
suspending in 0.01% (w/v) hydroxypropylmethyl cellulose. 
Incidentally, with regard to sirolimus, that purchased from 
LKT Laboratories, Inc., (Catalog number: RO161) was used 
(which is the same in the following Examples). 
0105 (Test Method) 
0106 10 uL of the complete Freund's adjuvant was 
administered to the right upper eyelid (3 portions) of about 2 
kg of male Japanese white rabbits, respectively. After 4 days 
from provocation, around the meibomiangland orifices of the 
right upper eyelid was observed by using slit lamp, a score of 
telangiectasia and a score of obstruction at the meibomian 
gland orifices were judged. 
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0107 Incidentally, with regard to the score of telangiecta 
sia, in accordance with the criteria in the following Tables 1 
and 2, the eyelid margin of the upper eyelid was equally 
divided to three fractions of the ear side, the center portion 
and the nose side, the score of telangiectasia around the 
meibomian gland orifices was judged with regard to the 
respective fractions, and the sum of the scores of the three 
fractions was calculated as a score per one eye. Here, the 
presence or absence of dilation of the capillaries was judged 
by the state whether the capillaries which cannot be usually 
recognized with naked eyes can be recognized or not as a 
result of dilation of the diameter of the blood vessel. Also, the 
presence or absence of obstruction of the meibomian gland 
orifices was judged by the State whether the meibomiangland 
orifices are in a turbid or not. 

TABLE 1 

Score State of telangiectasia around meibomian gland orifices 

O No telangiectasia around meibomian gland orifices was recognized 
in opened state of eyelid 

1 Dilation of several capillaries around meibomian gland orifices 
was recognized in opened state of eyelid 

2 Moderate dilation of capillaries or slight redness around meibomian 
gland orifices was recognized in opened State of eyelid 

3 Redness and advanced dilation of capillaries around meibomian 
gland orifices were recognized in opened State of eyelid 

TABLE 2 

State of obstruction at 
Score Grade meibomian gland orifices 

O None No signs findings 
1 Slight Obstructions of 3 or less 
2 Moderate Obstructions of 4 to 6 
3 Advanced Obstructions of 7 or more 

0108. The rabbits were grouped into a physiological saline 
Solution-administered group and a 0.1% sirolimus Suspen 
Sion-administered group, and tested with 7 or 8 eyes in each 
group so that fluctuation of the average value of the respective 
scores became small. After 5" day from provocation, a physi 
ological saline solution (50 uL/eye, twice a day) or a 0.1% 
Sirolimus Suspension (50 uL/eye, twice a day) was dropped 
into the right eye for 10 days. After 11" and 15" days from 
provocation, around the meibomiangland orifices of the right 
upper eyelid was observed by using a slit lamp, whereby the 
score of telangiectasia was judged and the number of the 
obstructive orifices was measured. 
0109) (Test Results) 
0110 Test results (score of telangiectasia and average 
value of number of obstructive orifices) are shown in Table 3. 

TABLE 3 

Score of Score of obstruction 
telangiectasia of orifices 

11th day 15 day 11th day 15 day 
after after after after 

Physiological saline- S.O S.1 3.8 4.4 
administered group 
(N = 8) 
0.1% Sirolimus suspension- 2.1 2.1 2.3 1.3 
administered group 
(N = 7) 



US 2016/0022648 A1 

0111 (Consideration) 
0112 0.1% sirolimus suspension decreased the score of 
telangiectasia around the meibomian gland orifices and the 
number of the obstructive orifices. That is, since sirolimus 
resolved these meibomian gland abnormalities, it could be 
shown that the present compound or a pharmaceutically 
acceptable salt thereof has a treatment effect to MGD. 
0113 Test Using HR-AD Feed Fed Hairless Mouse 
0114. It has been known that a HR-AD feed is fed to Hos: 
HR-1 series hairless mouse, obstruction of the meibomian 
gland orifices similar to the signs/findings of MGD could be 
recognized (Japanese Patent Application No. 2012-137778). 
Thus, effects of sirolimus and deforolimus which are repre 
sentative examples of the present compounds on the obstruc 
tion were investigated. 
0115 (Sample Preparation) 
0116 0.1% (w/v) sirolimus suspension: it was prepared by 
suspending in 0.01% (w/v) hydroxypropylmethyl cellulose. 
0117 0.1% (w/v) deforolimus suspension: it was prepared 
by suspending in 0.01% (w/v) hydroxypropylmethyl cellu 
lose. Incidentally, deforolimus used in the present test was 
prepared according to the method described in JP 2005 
516065A. 
0118 (Test Method) 
0119 Six-weeks old male Hos: HR-1 series hairless mice 
were grouped into 5 mice of a normal feed fed group (CRF-1 
feed, available from Oriental Yeast Co., Ltd.) and 15 mice of 
a HR-AD feed fed group (available from Nosan Corporation), 
and fed the normal feed or the HR-AD feed, respectively, 
which were spontaneously taken. After 28 day from initia 
tion of the feeding, the meibomian gland orifices were 
observed by using a slit lamp, and a number of obstructive 
orifices among the eight meibomian gland orifices at the 
center of the upper eyelid was measured. Incidentally, the 
presence or absence of obstruction of the meibomian gland 
orifices was judged by the State whether the meibomiangland 
orifices were in a turbid and raised or not (see JP 2014 
023526A). 
0120 Fifteen mice of the HR-AD feed fed group were 
grouped into a physiological Saline solution-administered 
group, a 0.1% sirolimus Suspension-administered group and a 
0.1% deforolimus Suspension-administered group (5 mice in 
each group), and from 29 day from initiation of the feeding, 
the physiological saline solution (2 LL/eye, twice a day), the 
0.1% sirolimus Suspension (2 LL/eye, twice a day) or the 
0.1% (w/v) deforolimus suspension (2 LL/eye, twice a day) 
were dropped to the eye for 28 days. At 42" day and 56' day 
after initiation of the feeding, a number of obstructions of the 
meibomian gland orifices was measured by using a slit lamp. 
0121 (Test Results) 
0122 Test results are shown in Table 4. 

TABLE 4 

Number of obstructive orifices 

42 day after 56 day after 
initiation of the initiation of the 

feeding feeding 

Non-treatment group 1.2 0.7 
(Normal feed fed group) 
Physiological saline solution- 5.8 6.3 
administered group 
0.1% Sirolimus suspension- 0.7 O.O 
administered group 
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TABLE 4-continued 

Number of obstructive orifices 

42 day after 56 day after 
initiation of the initiation of the 

feeding feeding 

0.1% Deforolimus suspension- 2.7 2.2 
administered group 

I0123 (Consideration) 
0.124 0.1% sirolimus suspension and 0.1% deforolimus 
suspension decreased the number of the obstructions of the 
meibomian gland orifices. That is, since sirolimus and 
deforolimus resolved meibomian gland abnormalities, it 
could be shown that the present compounds or a pharmaceu 
tically acceptable salt thereofhave a treatment effect to MGD. 

Preparation Examples 

0.125. The drugs of the present invention are more specifi 
cally explained by referring to Preparation examples, but the 
present invention is not limited by these Preparation 
examples alone. 

Prescription Example 1 

Eye Drop (0.1% (w/v)) 
0126 

In 100 ml 

Sirolimus 0.1 g 
Medium chain fatty acid triglyceride (MCT) 7.5 g. 
Benzalkonium chloride 0.2 g 
Tyloxapol 1.2 g 
Poloxamer 188 1 g 
Glycerin 22.5 g. 

S. i. Sterile purified water 

I0127. To sterile purified water are added sirolimus and the 
above-mentioned components other than these, and the mix 
ture is thoroughly mixed to prepare an eye drop. Character 
istics of the present eye drop is an emulsion. By changing the 
formulation amount of the sirolimus, eye drops with the con 
centration of the sirolimus of 0.05% (w/v), 0.5% (w/v) or 1% 
(w/v) can be prepared. 

Prescription Example 2 

Eye Drop (0.1% (w/v)) 

0128 

In 100 ml 

Deforolimus O. 
Medium chain fatty acid triglyceride (MCT) 7. 
Benzalkonium chloride O 
Tyloxapol 1 
Poloxamer 188 
Glycerin 
Sterile purified water Suitable amount 

I0129. To sterile purified water are added deforolimus and 
the above-mentioned components other than these, and the 
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mixture is thoroughly mixed to prepare an eye drop. Charac 
teristics of the present eye drop is an emulsion. By changing 
the formulation amount of the deforolimus, eye drops with 
the concentration of the deforolimus of 0.05% (w/v), 0.5% 
(w/v) or 1% (w/v) can be prepared. 

Prescription Example 3 

Ophthalmic Ointment or Ointment (Excluding 
Ophthalmic Ointment) (1% (w/w)) 

0130 

In 100 g 

Sirolimus 1 g 
Liquid paraffin C.S. 
White petrolatum C.S. 

0131 Sirolimus is added to uniformly melt white petrola 
tum and liquid paraffin, and the mixture is thoroughly mixed 
and then gradually cooled to prepare an ophthalmic ointment 
or an ointment (excluding an ophthalmic ointment). By 
changing the formulation amount of the sirolimus, an oph 
thalmic ointment or an ointment (excluding an ophthalmic 
ointment) with the concentration of the sirolimus of 0.05% 
(w/w), 0.1% (w/w) or 0.5% (w/w) can be prepared. 

Prescription Example 4 

Ophthalmic Ointment or Ointment (Excluding 
Ophthalmic Ointment) (1% (w/w)) 

(0132 

In 100 g 

Deforolimus 1 g 
Liquid paraffin C.S. 
White petrolatum C.S. 

0133. Deforolimus is added to uniformly melt white pet 
rolatum and liquid paraffin, and the mixture is thoroughly 
mixed and then gradually cooled to prepare an ophthalmic 
ointment oran ointment (excluding an ophthalmic ointment). 
By changing the formulation amount of the deforolimus, an 
ophthalmic ointment or an ointment (excluding an oph 
thalmic ointment) with the concentration of the deforolimus 
of 0.05% (w/w), 0.1% (w/w) or 0.5% (w/w) can be prepared. 

UTILIZABILITY IN INDUSTRY 

0134. As can be clearly seen from the results of the tests 
using complete Freund's adjuvant administered rats and HR 
AD feed fed hairless mice, sirolimus and deforolimus Sup 
pressed obstruction of the meibomian gland, so that the 
present compounds or a pharmaceutically acceptable salt 
thereof are useful as a prophylactic and/or therapeutic agent 
for MGD. 

1. A method for prophylaxis and/or treatment of meibo 
mian gland dysfunction in a mammalian Subject, the method 
comprising: 
administering to the mammalian Subject a therapeutically 
effective amount of a compound represented by formula (1): 
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(1) 

wherein 
R" represents a hydroxyl group, a methoxy group, a 

hydroxymethoxy group, an ethoxy group, a 1-hydroxy 
ethoxy group, a 2-hydroxyethoxy group, a 2-methoxy 
ethoxy group, a 2-ethoxyethoxy group, a formyloxy 
group, a carboxyOXy group, an acetoxy group, a 
hydroxyacetoxy group, a propionyloxy group, a 2-hy 
droxypropionyloxy group, a 3-hydroxypropionyloxy 
group, a 2-methylpropionyloxy group, a 2-(hydroxym 
ethyl)-propionyloxy group, a 3-hydroxy-2-(hydroxym 
ethyl)propionyloxy group, a 2.2-dimethylpropionyloxy 
group, a 2-(hydroxymethyl)-2-methylpropionyloxy 
group, a 2.2-bis(hydroxymethyl)propionyloxy group, a 
methylphosphynoyloxy group, a dimethylphosphynoy 
loxy group or a 1H-tetrazol-1-yl group; 

R represents a hydrogen atom, a hydroxyl group, a meth 
oxy group, a mercapto group or a methylthio group; 

R represents a hydrogen atom, a hydroxyl group or a 
methoxy group; 

a wavy line represents that the carbonatom bonded to R', 
R or R can take either configuration of S or R, 

or a pharmaceutically acceptable salt thereof. 
2. The method according to claim 1, wherein the compound 

represented by formula (1) is further characterized in that: 
R" represents a hydroxyl group, a 2-hydroxyethoxy group, 

a 2-ethoxyethoxy group, a 2.2-bis(hydroxymethyl)pro 
pionyloxy group, a dimethylphosphynoyloxy group or a 
1H-tetrazol-1-yl group; 

R represents a hydrogen atom, a hydroxyl group, a meth 
oxy group or a methylthio group; and 

R represents a hydrogen atom or a methoxy group 
in the above-mentioned formula (1). 

3. The method according to claim 1, wherein the compound 
represented by formula (1) is further characterized in that: 

R" represents a hydroxyl group or a dimethylphosphynoy 
loxy group: 

R represents a methoxy group; and 
R represents a methoxy group 

in the above-mentioned formula (1). 
4. The method according to claim 1, wherein the compound 

represented by the formula (1) is sirolimus, deforolimus, 
everolimus, temsirolimus, Zotarolimus, biolimus, novolimus, 
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7-epi-rapamycin, 7-thiomethyl-rapamycin, 7-epi-thiom 
ethyl-rapamycin, 7-demethoxy-rapamycin O 
32-demethoxy-rapamycin. 

5. The method according to claim 1, wherein the compound 
represented by the formula (1) is sirolimus. 

6. The method according to claim 1, wherein the compound 
represented by the formula (1) is deforolimus. 

7. The method according to claim 1, wherein the meibo 
mian gland dysfunction is low-delivery state meibomian 
gland dysfunction. 

8. The method according to claim 1, wherein the compound 
represented by formula (1) is administered to the mammalian 
Subject by instillation administration. 

9. The method according to claim 1, wherein the compound 
represented by formula (1) is administered to the mammalian 
Subject by an eye drop or an ophthalmic ointment. 

10. The method according to claim 9, wherein the eye drop 
is a suspension or an emulsion. 

11. The method according to claim 1, wherein the com 
pound represented by formula (1) is administered to the mam 
malian Subject by administrating to the eyelid skin. 

12. The method according to claim 1, wherein the com 
pound represented by formula (1) is administered to the mam 
malian Subject by an ointment (excluding an ophthalmic oint 
ment). 

13. A method for suppressing obstruction of meibomian 
gland in a mammalian Subject, the method comprising: 

administering to the mammalian Subject an effective 
amount of a compound represented by a formula (1): 

(1) 

wherein 
R" represents a hydroxyl group, a methoxy group, a 
hydroxymethoxy group, an ethoxy group, a 1-hydroxy 
ethoxy group, a 2-hydroxyethoxy group, a 2-methoxy 
ethoxy group, a 2-ethoxyethoxy group, a formyloxy 
group, a carboxyOXy group, an acetoxy group, a 
hydroxyacetoxy group, a propionyloxy group, a 2-hy 
droxypropionyloxy group, a 3-hydroxypropionyloxy 
group, a 2-methylpropionyloxy group, a 2-(hydroxym 
ethyl)-propionyloxy group, a 3-hydroxy-2-(hydroxym 
ethyl)propionyloxy group, a 2.2-dimethylpropionyloxy 
group, a 2-(hydroxymethyl)-2-methylpropionyloxy 
group, a 2.2-bis(hydroxymethyl)propionyloxy group, a 
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methylphosphynoyloxy group, a dimethylphosphynoy 
loxy group or a 1H-tetrazol-1-yl group; 

R represents a hydrogen atom, a hydroxyl group, a meth 
oxy group, a mercapto group or a methylthio group; 

R represents a hydrogen atom, a hydroxyl group or a 
methoxy group; and 

a wavy line represents that the carbon atom bonded to R', 
R or R can take either configuration of S or R, 

or a pharmaceutically acceptable salt thereof. 
14. A method for Suppressing telangiectasia around mei 

bomian gland orifices in a mammalian Subject, the method 
comprising: 

administering to the mammalian Subject an effective 
amount of a compound represented by a formula (1): 

(1) 

wherein 

R" represents a hydroxyl group, a methoxy group, a 
hydroxymethoxy group, an ethoxy group, a 1-hydroxy 
ethoxy group, a 2-hydroxyethoxy group, a 2-methoxy 
ethoxy group, a 2-ethoxyethoxy group, a formyloxy 
group, a carboxyOXy group, an acetoxy group, a 
hydroxyacetoxy group, a propionyloxy group, a 2-hy 
droxypropionyloxy group, a 3-hydroxypropionyloxy 
group, a 2-methylpropionyloxy group, a 2-(hydroxym 
ethyl)-propionyloxy group, a 3-hydroxy-2-(hydroxym 
ethyl)propionyloxy group, a 2.2-dimethylpropionyloxy 
group, a 2-(hydroxymethyl)-2-methylpropionyloxy 
group, a 2.2-bis(hydroxymethyl)propionyloxy group, a 
methylphosphynoyloxy group, a dimethylphosphynoy 
loxy group or a 1H-tetrazol-1-yl group; 

R represents a hydrogen atom, a hydroxyl group, a meth 
oxy group, a mercapto group or a methylthio group; 

R represents a hydrogen atom, a hydroxyl group or a 
methoxy group; 

a wavy line represents that the carbonatom bonded to R', 
R or R can take either configuration of S or R, 

or a pharmaceutically acceptable salt thereof. 
15. The method according to claim 13, wherein the com 

pound represented by the formula (1) is sirolimus or deforoli 
S. 
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16. The method according to claim 14, wherein the com 
pound represented by the formula (1) is sirolimus or deforoli 

S. 


