1 DESCRI PTI ON MONOSEBACATE OF PYRAZOLE DERI VATIVE 5 Technical Field The
present invention relates to a conpound (chem cal nane: bis[3-(3-{4-[3-

(0- D gl ucopyranosyl oxy)-5 -isopropyl-1 H pyrazol-4-ylnmethyl]-3

- met hyl phenoxy} - propylanino)-2,2-diHethylpropionanide] nonosebacat e;

herei nafter sonetines to be abbreviated as the "nonosebacate") represented
by the fornula: 10 [Chem1]] HBCHH3C CH3 CH3 ON ~~ CONHp (A) CH3 &HH H
OH 2 which exhibits an inhibitory-activity in human SG.TI and is useful as
an agent for the prevention or H$ nen& of a disease associated with
hyper gl ycem a such as di abetes, éﬁéﬁgg‘o§1ucose tol erance, inpaired
fasting glycem a, diabetic conplications or obesity, 15 and a di sease
associated with the increase in blood gal actose | evel such as gal act osem a.

Background Art Al t honghNeSERRIOATE OFSPYRACOTIW DEREPAESANt ed by the fornul a:
[Chem 2] 2 H3C H H3C CH3 CH3 N~

5 Technical Field
The present invention relates to a compound (chemical name: bis[3-(3-{4-[3-
(B-D-glucopyranosyloxy)-5-isopropyl-1H-pyrazol-4-ylmethyl]-3-methylphenoxy}-
propylamino)-2,2-dimethylpropionamide] monosebacate; hereinafter sometimes to be

abbreviated as the “monosebacate™) represented by the formula:
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2
which exhibits an inhibitory activity in human SGLT1 and is useful as an agent for the
prevention or treatment of a disease associated with hyperglycemia such as diabetes,
impaired glucose tolerance, impaired fasting glycemia, diabetic c_omplications or obesity,

15  and a disease associated with the increase in blood galactose level such as galactosemia.

Background Art
Although a _coxilpound as free form represented by the formula:

[Chem.2]



HN CONHZ HONHOOCH3 HOHH OHH HOHwhich exhibits an inhibitory
activity in human SG.T1 and is useful as an agent for the prevention or
treatment of a di sease associated with _hyperglycem a such as di abetes,

i mpai red gl ucose tol erance, inpaired fé%ting gl ycem a, diabetic
conplications or obesity, 5 and a di sease associated with the increase in
bl ood gal actose | evel such as galactosema is disclosed (see Patent
reference 1), any concrete salts of the conpound have not been reported.
Patent reference 1: International publication panphlet No. 2004/018491 10
Di scl osure of the Invention Ohjects to be Solved by the Invention The
conpound (B) described in Pat€Rt reference 1 is ampyiugH;As described in
the follow ng Test Exanple (Storage,Stabilyty Test t decrease in the
purity due to deconpositi ¢yN-6f t he €Onpeln n e i quesegnce were
observed. 15 Because of bdd A or ag Lbility, it is required to nake

i nprovenment in theicphysi coChemsal property to use the conpound (B) as a
drug substance. An objectivelof the pyesent invention is t@Bprovide a
different formfreél @hoPe conpowldtds (B), which has high storage
stability and is drug substance. 20 Means of Solving the

hj ect s ‘

which exhibits an inhibitory activity in human SGLT1 and is useful as an agent for the
prevention or treatment of a disease associated with hyperglycemia such as diabetes,
impaired glucose tolerance, impaired fasting glycemia, diabetic complications or cbesity,

5 and a disease associated with the increase in blood galactose level such as galactosemia
is disclosed (see Patent reference 1), any concrete salts of the compound have not been
reported.

Patent reference 1: International publication pamphiet No. 2004/018491

10  Disclosure of the Invention
Objects to be Solved by the Invention

The compound (B) described in Patent reference 1 is amorphous. As
described in the following Test Example (Storage Stability Test), the decrease in the
purity due to decomposition of the compound and the deliquescence were observed.

15  Because of bad storage stability, it is required to make improvement in the
physicochemical property to use the compound (B) as a drug substance.

An objective of the present invention is to provide a different form from the
above compound (B), which has high storage stability and is usable for a drug
substance.

20

Means of Solving the Objects



3 The present inventors have earnestly studied to solve the above
objective. As a result, the present inventors found that bis[3-(3-{4-[3-
((3-D-gl ucopyr anosyl oxy) -5-- isopropyl,-1
H-pyrazol-4-y|nethyl]-3-nethy|phenoxy?propylanino)-2,2-dinethyl-

propi onam de] nonosebacate has extrenely excellent storage stability and
extrenely 5 good crystalline property and is suitable for the industrial
preparation, and therefore is suitable for a drug substance, thereby
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ingredient a c %’,Qﬂcipr%%en?%ﬁ%{xfi&egla{t&&gpy one of the above [1] to [5]; 20

[ 7] the pharmaceutica nposition as described in the above [6], for the
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diffraction angles (26 (")) of 7.6 £ 0.1, 8.5+ 0.1, 10.6 £ 0.1, 12.8 £ 0.1 and 17.6 £ 0.1 in
a diagram of the powder X-ray diffraction;
[4] the compound as described in the above [2], which has an endothermic peak at around
130 °C in a chart of the differential scanning calorimetry;
15 [5] the compound as described in the above [2], which has characteristic peaks at chemical
shift values (8 (ppm)) of 101.4 £ 0.2, 100.9 + 0.2, 82.8+ 0.2, 742+ 0.2, 40.9+£ 0.2, 25.5
+0.2,23.1 £0.2 and 22.3 + 0.2 in a chart of the solid-state *C-NMR spectrum;
[6] a pharmaceutical composition which comprises as an active ingredient a compound
as described in any one of the above [1] to [5];
20 | [7] the pharmaceutical composition as described in the above [6], for the prevention or
treatment of a disease associated with hyperglycemia or a disease associated with the
increase in blood galactose level;
[8] a medicament which comprises a compound as described in any one of the above [1]
to [5] in combination with any one of sulfonylureas and glinides;
25  [9] the medicament as described in the above [8], which comprises a compound as

described in any one of the above [1] to {5] in combination with either gliclazide or

mitiglinide calcium hydrate;



described in any one of the above [1] to [5] in conbination with either
gliclazide or mtiglinide calciumhydrate; 4 [ 10] the nedi canent as
described in the above [8] or [9], for the prevention of treatnent of a

di sease associated with hyperglycem a;* and the |ike. Effects of the

I nvention 5 The nonosebacate of the present invention does not deliquesce in
| ong storage and shows al nost no decrease in the purity, and therefore has
excel l ent storage stability. |In addition, the nonosebacate has an extrenely

good cry | |ine property, and (s . excellent jn fluidity. Thus, for exanple,
the mgoii‘tﬁahgy@d;%a@fdfﬁpﬂgéw% %%Eﬁﬁr £ B .thlegm PREF Efa@e?%]edt he
nonosebacat e.can be purifi in high, pur .py a convenient nethod, it is
sui tabl e 3@15@@@45;@8@@4wgﬁ%pgg@p%maomdﬁ%g@( Mode for Carrying out the
l:nventi on The nonosebacate of the present invention can be prepared, for

exanple, by a nethod described below 15 That is, the nonosebacate can be

pr epar ed m Xj the conmpound (B) as free form which can be prepared by
a met hod %ﬁ%‘&@ﬂgglﬁf*@&f‘ent reference 1 or a simlar nethod thereto, and

an equal (0.5 ui val e ts‘)ﬂaor a snall. excess am)ungiﬁlof sebacic acid in an
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m xture %ﬁﬁl\ﬁgﬁo%r. rfoug’t‘ﬁegr(ljo%g, s%nocle\{ﬁen}n%m')sebacate can be purified in high purity by a

10 convenient method, it is suitable for the industrial preparation.

- Best Mode for Carrying out the Invention

The fnonosebacate of the present invention can be prepared, for example, by a
method described below.

15 That is, the monosebacate can be prepared by mixing the compound (B) as free
form, which can be prepared by a method described in Patent reference 1 or a similar
method thereto, and an equal (0.5 equivalents) or a small excess amount of sebacic acid
in an appropriate good solvent, dissolving the mixture by heating and optionally adding
an appropriate poor solvent thereto, and subsequentiy isolating and purifying the

20  monosebacate precipitated by cooling to stand, under water cooling or around room
temperature.

The good solvents include any solvent which does nét interfere with salt
formation, and for example, alcohols such as methanol, ethanol, 1-propanol, 2-propanol,
I-Butanol, 2-butanotl or the like can be used. In addition, the good solvents may be

25  used as a mixture of two or more good solvents. |

As the p001: solvents which can be suitably added to a good solvent after the

salt formation, for example, carboxylic acid esters such as ethyl acetate or the like,



As the poor solvents which can be suitably added to a good sol vent after the
salt formation, for exanple, carboxylic acid esters such as ethyl acetate or
the like, 5 hydrocarbons such as heptﬁge toluene or the like, or ethers
such as diisopropyl ether, diethyl tert-butyl nethyl ether or the

| i ke can be used. In addition, the poor solvents may be used as a m xture
of two or nore poor solvents. In the case of using ethanol, 1-propanol,
2-propanol, | -butanol or 2-butanol as the 5 good solvent t he nonosebacat e
may be pr tain si on

ted as a solvate crystal ,on ce
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sol vate ctrystal, by h atin nd ced, pressyre and renoving the
sol vent a Ether-dFyy %“W%gtﬁgﬂ%g@tﬁig%q ]gkeo élsﬁq ﬁ’l%%h HePeEPSA can be
optlonally ur|f|e recrystal lizing the nbnosebacate, which is prepared
by the abd g’a}%adf‘%% tl%‘t?o tyg o Q%P%SQEYBP%H ate recrystallization
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conposi t| %nlvent Ettﬁgnﬁrfgﬁaﬁol' Bl §019§1t a&hgneo 1?(?&053% emér mixed solvent,
methanol-tert-butyimethy! ether mixed solvent, methanol-ethyl acetate mixed solvent,
1-propanol or the like.
- The monosebacate of the present invention is useful as an agent for the
15 prevention or treatment of a disease associated with hyperglycemia or a disease
associated with the increase in bilood galactose level.
In the present invention, as a disease associated with hyperglycemia, diabetes,
impaired glucose tolerance, impaired fasting glycemia, diabetic complications, obesity,
hyperinsulinemia, hyperlipidemia, hypercholesterolemia, hypertri glyceridemia, lipid
20 metabolism disorder, atherosclerosis, hypertension, congestive heart failure, edema,
hyperuricemia, gout and the like can be illustrated. In addition, as a disease associated
with the increase in blood galactose level, galactosemia and the like can be illustrated.
A phannaceuticzd composition of the present invention can be prepared by
suitably admixing the monosebacate with a pharmaceutical carrier used conventionally
25  as a pharmaceutical additive such as excipients, disintegrating agents, binders,
lubricants, diluents, buffer agents, tonicity agents, antiseptics, moistening agents,

emulsifying agents, dispersing agents, stabilizing agents, dissolving aids and the like.



sui tably adm xi ng the nonosebacate with a pharmaceutical carrier used
conventionally 25 as a pharnmaceutical additive such as excipients,

di sintegrating agents, binders, lubricants, diluents, buffer agents,
tonicity agents, antiseptics, noistenithg agents, emulsifying agents,

di spersing agents, stabilizing agents, dissolving aids and the like. 6 In
the case of enploying a pharmaceutical conposition of the present invention
for the practical treatnent, various dosage forns can be adm nistered
dependi ng upon_ their usages.. As the dosage forns, for exanple, powders,
granul es, fine 1@F@mﬁﬁ%gfelgﬁ?lg)ylng9&%\@@1}309%629%1}113%%%? © Presye dye8He and t he
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The compound of the present invention can be used in combination with any
one of sulfonylureas or glinides.  As sulfonylureas, tolbutamide, chlorpropamide,
tolazamide, acetohexamide, glyclopyramide, glybufide (glibenclamide), gliclazide,

15  1-butyl-3-metanilylurea, carbutamide, glibornuride, glipizide, gliquidone, glisoxapide,
glybuthiazol, glybuzole, glyhexamide, sodium glymidine, glypinamide, phenbutamide,
tolcyclamide, glimepiride and the like can be illustrated.  As glinides, nateglinide,
mitiglinide calcium hydrate, repaglinide and the like can be illustrated. The dosage of
each drug is appropriately decided depending on the age, sex or body weight of the

20  individual patient, the severity of the disease, the condition to be treated and the like
according to each effective dose.

In the case of using the compound of the present invention in combination with
any one of sulfonylureas or glinides, the present invention includes either dosage forms
of simultaneous administration as a single preparation or separated preparations in way

25  of the same or different administration route, and administration at different dosage
intervals as separated preparations in way of the same or different administration route.

A medicament comprising the compound of the present invention in combination with



In the case of using the conpound of the present invention in conbination
with any one of sulfonylureas or glinides, the present invention includes
ei ther dosage fornms_ of sinultaneous adm nistration as a single preparation
or separated preparations in way 25 off the sane or different adm nistration
route, and admnistration at, different dosage intervals as separated
preparations in way of the sanme or different adm nistration route. A

medi canment conprising the conpound of the present invention in conbination
with 7 any one_of_ sulfonylureas or glinides includes both dosage forns as a
singl e pREpaRGe| YHonyHEeas @bﬁi@@@dn‘ﬁﬂgﬁﬁé}oﬁt desage fomsapa SEGHPTARRIEM as
ment i oned above. Exanples 5 The present inventign is further illustrated in
more det 814 sepprajgd prepargtens fordhe somhigatamamertionsd aredd  Exanpl es. However,
the present invention is not limted thereto. Exanple 1 10

Bi s[ 3-(3-{4-[3-([3-D gl ucopyanosyl oxy) - 5-i sopropyl -1 H pyazol - 4-yl net hyl ] - 3-m
et hyl - phenoxy} propyl am no) - 2, 2-di net hyl propi onam de] nonosebacate 3-(3-
(4-13 -(F§3EH%§%copyanosyloxy)-5-isopropyl-l H pyazol - 4-yl net hyl ] - 3-

met hyl phenoxy} pr opyl am_ no) - 2, 2- di pet .yl propi onam de_( 1. 00 and sebacic
acid 2(0.18 g) %EP@S%IH%‘@HH%IS FrHERDIAtGdn aRArS ,defaﬂémw e ure was

di ssol ve y .heating at 70 Cfor 5 mnutes with stirring. D.isopropyl
ether (5HOWiAS Expmples fﬂaﬂl f%%wml@f-orﬁmaﬁvem% PEGRENt EREIHPR {310k Ligaisdst i 1 r ed
at roomtenperature for 1 hour. After the precipitates were collected by
fiItrati@ﬁ?ﬁPhe resulting precipitates were dried at 50 C under reduced
pressure, and the title conmpound (1.05g) was obtai ned. Mreover, the
resul ti ng conpound was di ssolved in ethanol (10nmL) by heating under refl ux,
and 20 d";&gkﬁgyl ether (5nmL) was added to the solution. After cooling to
roomte , the mxture was stirred overnight. After the precipitated

cr ysig 's B\i\ﬁg —(;(‘3-(‘{91[5 -%ﬁ-tﬁ-%lu%pyanosyloxy)—fi~i50propy1-1H-pyazol—4—yhnethyl]-3 -methyl-
phenoxy}propylamino)-2,2-dimethylpropionamide] monosebacate
3-(3-{4-[3-(B-D-Glucopyanosyloxy)-5-isopropyl-1H-pyazol-4-ylmethyl]-3-
methylphenoxy } propylamino)-2,2-dimethylpropionamide (1.00 g) and §ebacic acid
(0.18 g) were suspended in ethanol (10mL), and the mixture was dissolved by heating at
15 70 °C for 5 minutes with stirring. Diisopropyl ether (5SmL) was added to the solution
at 70°C, and the mixture was stirred at room temperature for 1 hour.  After the
precipitates were collected by filtration, the resulting precipitates were dried at 50 °C
under reduced pressure, and the title compound (1.05g) was obtained. Moreover, the
resulting compound was dissolved in ethanol {(10mL) by héating under reflux, and
20  diisopropyl ether (SmL) was added to the solution. After cooling to room temperature,
the mixture was stirred overnight.  After the precipitated crystals were collected by
filtration and dried at 50 °C under reduced pressure, the purified crystals of the title
compound (0.96g) were obtained.
'H-NMR (DMSO0-dg) (5 (ppm)): 1.00-1.10 (12H, m), 1.24 (4H, s), 1.40-1.50 (2H, m),
25 1.70-1.90 (2H, m), 2.17 (2H, t, J=7.0Hz), 2.26 (3H, s), 2.64 (2H, t, J=6.5Hz), 2.70-2.80
(1H, m), 3.00-3.20 (4H, m), 3.40-3.50 (3H, m), 3.62 (1H, d, J=11.5Hz), 3:.93 (2H, t,
J=6.0Hz), 4.20-4.80 (1H, br), 5.18 (1H, d, J=8.0Hz), 6.60 (1H, d, J=8.0Hz), 6.6% (2H, s),



filtration and dried at 50 C under reduced pressure, the purified crystals
of the title conpound (0.96g) were obtained. 'H NVR (DMSO-d6) (S (PPM):
1.00-1.10 (12H, m, 1.24 (4H, s), 1.40-1.50 (2H, m, 25 1.70-1.90 (2H, m,
2.17 (2H, t, J=7.0Hz), 2.26 (3H, s), P 64 (2H, t, J=6.5Hz), 2.70-2.80 (1H,
m, 3.00-3.20 (4H, n), 3.40-3.50 (3H, m, 3.62 (1H, d, J=11.5Hz), 3.93 (2H,
t, J=6.0Hz), 4.20-4.80 (1 H, br), 5.18 (1 H, d, J=8.0Hz), 6.60 (1 H, d,
J=8.0Hz), 6.69 (2H, s) 8 682(1H d, J=8.5Hz), 7.47 (1H, s) The powder
X-ray diffyr fe scanning calorinetry; infrared absorption
spect rosécﬁ@?ﬁg 8 %@r I%Z)s‘g g?é @35@: NVR spect rumof the resulti ng nonosebacat e
crystals were asur nder‘f%he fo(% condlé@zgns and r ctl ve 5 data
wer e obt ai ned. ﬁ@o rm)Xd §’t°t’(fl’Pf E?E‘P gﬂ‘iné@fydg RI NT2100

Powder X- di ffract one aky i cal d| ti.on: Ka radi ati on,
70 KV 1 n bR A oP e seticrsiats et SRt TherieeufBE L 11
diffraction dlaraml shown in Fi e and diffractio | es 20 and
L B e mOROSPAFAE Gyt W Taezewrer BEAE 5 (olBM G Caniions SR oBeCNe | Tabi b 1]
dlffrgctl on ang relatlve intensity 6.7 22 7.6 93 8.5 61 10.6 90 12.2
44 1 9bgined.

The powder X-ray diffraction was measured using RINT2100 Powder X-ray
diffractometer (Rigaku, Analytical conditton: Cu Ka radiation, 40 kV in tube voltage,
and 40 mA in tube current). The resulting diffraction diagram is shown in Figure 1,

and diffraction angles 20 (°) and relative intensities (%) of main peaks are shown in

10 Table 1.
[Table 1]
diffraction angle | relative intensity

6.7 22

7.6 93

85 61

10.6 90

12.2 44

12.8 100

17.0 47

17.6 63

18.5 ' 48

24.5 38

The differential scanning calorimetry was measured using Thermo plus
DSC8230 differential scanning calorimeter (Rigaku, Sample amount for measurement:
15  5.35mg, Heating rate: 10°C/min, Reference material: alumina). The resulting chart is
shown in Figure 2.
Endothermic peak: 129.7 °C

The infrared absorption spectrum was measured using AVATAR320 (Thermo



17.6 63 18.5 48 24.5 38 The differential scanning calorinetry was neasured
using Therno plus DSC8230 differential scanning cal orineter (R gaku, Sanple
anount for measurenment: 15 5.35ny, Heating rate: 10C/ mi n, Reference
material: alumna). The resulting chart is shown in Figure 2. Endothermc
peak: 129.7 C The infrared absorption spectrumwas neasured usi ng AVATAR320
(Thermo 9 Electron) by potassium brom de di sk nethod. The resulting
spectrumchart is shown in Figure 3. Characteristic wave nunbers of

i nfrared gbsorption peak cm 1) 3240 30, ,1670, 1560, 150Q, 1400, 1290,
1250 and anﬁymgtag%wp%:_rérpgle@ JECRRR gﬁ?&??‘ﬂﬂ%\ﬁ?c%@ﬁﬁ'@éﬁ "y Avance
DRX500 WégB%uker at the rate of 10 kHz by CP/ MAS net hod, after the test

sanpl e lBY%%8d up in a zirconia rotor (internal diameter: 4m). The
resul ting spec

solid-state 13@%&?’%{% ﬁ'lﬁ?sﬁ ?‘Qgﬁél"glnﬁg@u@&é@%g . S(%I"?ﬁ%fi@ Q\Hé:’glgu gs 2;4F ge
40,0, 258703580 1300, 3900, gl Msllan By o[5> 2 B9 E TR SR RS
bhenofy) pr opy! A ABI S o OHRPRT BB o e it Siegdgosdd M 1S
et iyt pndROD R SRR )0 o AR RaRGh e Y850 g5 iR i
acid a zirconia rotor (internal diameter: 4mm). The resulting spectrum chart is shown in

Figure 4. |

Chemical shift values of the solid-state >C-NMR (3 (ppmy)): 180.8, 158.9, 157.0, 148.3,
10 138.2,134.3,131.2,119.7,109.2, 101.4, 100.9, 82.8, 76.5, 74.2, 69.4, 57.2, 54.7, 54 4,

- 40.9,25.5,23.1 and 22.3

Example 2
Bis[3-(3- {4-[3A(B-D—glucopyanosyloxy)—5-isopropy1- 1H-pyazol-4-ylmethyl]-3-methyl-
15 phenoxy}propylamino)-2,2-dim;=.:thylpropionamide] monosebacate
3-(3-{4-[3—(B-D-Glucopyanosyloxy)-S-isopropyl-lH—pyazol—4—yhnethy1]-3—-
methylphenoxy}propylamino)-2,2-dimethylpropionamide (20.25g) and sebacic ac.id
(3.63g) were suspended in 1-propanol (210mL). After the mixture was dissolved by
heating at 65 °C with stirring, the solution was stirred for 10 minutes. The mixture
20 was cooled in a container with water bath, and was stirred at room temperature
overnight. The precipitated crystals were collected by fiitration and were dried under
reduced pressure at room temperature for 2 hours and at 50 °C for 2 hours, and the
crystals of the title compound (22.9g) were obtained. As a result of the powder X-ray
diffraction analysis, tl;e resulting crystals showed a similar difﬁaction pattern to that of

25  Example 1.

Test Example 1



(3.63g) were suspended in 1-propanol (21 OrL). After the m xture was

di ssolved by heating at 65 Cwth stirring, the solution was stirred for 10
m nutes. The mi xture 20 was cooled in a container with water bath, and was
stirred at roomtenperature overni ghttO The precipitated crystals were
collected by filtration and were dried under reduced pressure at room
tenperature for 2 hours and at 50 C for 2 hours, and the «crystals of the
title conpound (22.9g) were obtained. As a result of the powder X-ray
diffraction analysis, the resulting crystals showed a sim.lar diffraction
pattern t%om%ﬁtaéﬂltY§§tExaml e 1. Test Exanple 1 10 Storage Stability Test
The crystals of the nonosebacate in Exanple 1 and anorphous 3-(3-{4-[3-(l -
D- gl ucopyanosyld®yrystals ebthe sppposebactie raBrample | and emprphoss deB gt BHBnoxy}
propyl am no@Z, 2- di et Qnyl propi onam de (free form as Conparative Exanple
vere 5 stlogbgonrrresylesndl-tsopierpl 1 Apyazol#sylmetlsil b3 imethinkenexyl or 60 C in
open vessel s, existence or nonexistence of the deliquescence and the

st or age sremilamng)-£of-dmethylprepiongmide diegdpmelps Conpesativerdikantde wewr age
stability, the purity of each test conpound _was neasured by HPLC at initial
and aft erstosed cogsfition g} He 7S acletieskumidifyior §0 e operbygssglad. Anal yti cal
conditions of HPLC are as follows. 10 Anal ytical conditions Detector:

ul travi oleistefics Phpenexistescs of be d§b@@§?@ﬁﬁé¥%ﬁ’§t5€?fag%%h‘lyéc%2 Fonfissnm Col um:
LUNA C18(2) (produced by Pheng}érrenex), 5m. 4.6 x 250mMm Parti cle 15 dianeter
100 x 10-pExHnigas TEARrErHRg the stosageqiatilily: the prjrefteaslvtest comnawad 25C

was measured by HPLC at initial and after storage for 2 months, and these results were
compared. Analytical conditions of HPLC are as follows.
10
Analytical conditions
Detector: ultraviolet-visible absorption spectrophotometer
Wave length: 225nm
Column: LUNA C18(2) (produced by Phenomenex), Sum, 4.6 x 250mm, particle
15 diameter 100 x 10"'m
Column Temperature: a constant temperature of around 25°C
Sample concentration: 1 mg/mL
Injection volume: 10pL
Flow rate: 1.2 mL/min
20  Mobile phase A: 10mM dipotassium hydrogenphosphate aqueous solution adjusted to
pH 7.8 with phosphoric acid
Mobile phase B: Acetonitrile
Rate of mobile phases:
0-30 min: Mobile phase A/ Mobile phase B=78/22, 30-50 min: Mobile phase A/ Mobile
256  phase B=78/22—30/70, 50-60 min: Mobile phase A/ Mobile phase B=30/70
Range of area measurement: for 50 minites from the start, except for the area of the

peak of the blank solution



Sampl e concentration: 1 nmg/nL Injection volunme: 10L Flowrate: 1.2 nb/mn
20 Mobil e phase A 10mM di pot assi um hydr ogenphosphat e aqueous sol uti on
adjusted to pH 7.8 with phosphoric acid Mbile phase B: Acetonitrile Rate
of mobile phases: 0-30 nin: Mbile phdde A/ Mbile phase B=78/22,30-50 min:
Mobi | e phase A/ Mbile 25 phase B=78/22-*30170, 50-60 min: Mbile phase A
Mobi | e phase B=30/70 Range of area neasurenent: for 50 mnites fromthe
start, except for the area of the peak of the blank solution 11 The
results of the test under the storage condition of 40 C 75 %relative
humidity are asthgrevwisofthedest ander thiydogee pepfdderealcdd 16/l erelativg tial of the
experinment and the decrease in the purity were observed in free form under
t he abovdumudityareiap showmin Fabled heFhadghiguescercefinin thegatit el &€ t he present

i nvention had excellent 5 storage stabiljty. [Table 2] Exanple 1

Conpar at i FectEReRhEng therdrsraaphitae Berdty svare pYssradsn free darm grdar thaahoyeous)
Measurenment point Initial After 2 nonths Initial After 2 nonths Purity (%
99. 6 99. Foggditipng70p thetherfiasd clhp srongpebasate ofithe presend inverndiontiad exeedlentunder t he
stora%e condition of 60 Cin open vessels are as shown in Table 3. The

r enar Rab| $oragecstetd®- in the purity due to the deconposition
[Table 2]
Example 1 Comparative Example
The monosebacate {crystals) Free form (amorphous)
Mea;gli'zinent Initial After 2 months | Initial After 2 months
Purity (%) 99.6 99.5 98.7 97.0
Deliquescence _ Nil Yes

The results of the test under the storage condition of 60 °C in open vessels are
as shown in Table 3. The remarkable decrease in the purity due to the decomposition

10  was observed in free form under the high temperature environment. On the other hand,
the monosebacate of the present invention showed almost no decrease in the purity and

had excellent storage stability.

[Table 3]
Example 1 Comparative Example
The monosebacate (crystals) Free form (amorphous)
Mea;‘;{z‘tnem Initial After 2 months Initial | After 2 months
Purity (%) 99.6 ' 99.2 08.7 95.3
15 As described above, like the results of Tables 2 and 3, the monosebacate of the

present invention has extremely excellent storage stability. Thus, the monosebacate is
an excellent compound which can solve a problem of the physicochemical properties

such as the decrease in the purity and deliquescence in free form.



10 was observed in free formunder the high tenperature environnent. On the
ot her hand, the nonosebacate of the present invention showed al nost no
decrease in the purity and had excellent storage stability. [Table 3]

Exanpl e 1 Conparative Exanple The noAésebacate (crystals) Free form

(amor phous) Measurenent Initial After 2 nonths Initial After 2 nonths

point Purity (% 99.6 99.2 98.7 95.3 15 As described above, like the
results of Tables 2 and 3, the nobnosebacate of the present invention has
extrenely excellent storage stability. Thus, the nonosebacate is an

excel l ent conmpound whi ch can solve a problem of the physicochem cal
properties such as the decrease in the purity and deliquescence in free
form 12 Tesddanmladpl e 2 Oral @ ucose Tol erance Test (1) Conbination Effect
with Sul fonylureas 5 Male Wstar rats (Charles R ver Japan, Inc.) at 9 weeks
of age, f@retehcasolplerance Fstirs (each group has 6 animals), were
admnistrated orally in a volunme of 2.5 nL/kg with distilled water and 0.1
% net hyl d&) Cembaationdiftact with Slfenyluresnt r ol group, with the nonosebacate
(0.03 ng/ kg as the_above caonpound (B) (free form) dissolved in distilled
wat er 5( her ei nafMde WistaeiaisdGhurdes Zdver fapanniped sichweeks of agst tasted abgutdfd 0.1 %

met hyl cel | ul ose 10 sqlution in the Mynosebacat e al one group, with gliclazide
(0. 3" ny/ Kyusdeashigequpdiag 6 pnimsy.owirg adminisirated ogatiy iy velume ¢f dsenlykg withon

(hereinafter referred to as the "gliclazide solution") and distilled water

in the qdigillgd maier anddhbegrastidcelinlosqpalwtionda thedrrasrebereup-avithstbe ut i on and t he
gliclazi drgori)(s)el:blégaittg PO.(SSOmg/ig r;?ﬁfé %b(?v% ctopn%ogx(ljdn&% %Ege f(OE%I)) %?sgolgéd?’inrcrhgs/tilﬁgd as
water (hereinafier referred to as the “monosebacate solution™) and 0.1% methylcellulose
10 solution in the Monosebacate alone group, with gliclazide (0.3 mg/kg as gliclazide)
dissolved in 0.1% methylcellulose solution (hereinafter referred to as the “gliclazide
solution”) and distilled water in the Gliclazide alone group and with the monosebacate
solution and the gliclazide solution (0.03 mg/kg as the compound (B) and 0.3 mg/kg as
gliclazide) in the Gliclazide combination group, respectively. Subsequently, 0.4 g/mL of
15  glucose solution (5 ml/kg) was‘ loaded orally. The blood was collected from tail vein
before and 1hr after administration of test substance, and the plasma glucose concentrations
were measured usirig Glucose C-II test WAKO (Wako Pure Chemical Industries, Ltd.).
The results are illustrated in Table 4. The numerical values in the table represent mean
value + standard error.  In both the Monosebacate alone group and the Gliclazide alone
20  group, lower plasma glucose c(oncentrations at 1 hr after the administration were seen as

compared with the Control group. In the Gliclazide combination group, much lower

plasma glucose concentration was seen.

25
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In both the Mnosebacate al one group and the

Giclazide al gne 20 group, |ower plasma glucose concentrations at 1 hr after
the adni Af&G4ti on were seen as conmpared with the Control group. In the
d i cl agi de combi nation group, ch Tower _pl.asma arucose c(;) %1 rati on was
seen. P5 13 [Tabkg, 4l Plasma gllucose Weg}f’?%l ORCSRHAT §m up Just
bef ore|adm ni stration 1hr after a}ﬂlg@%&*&grﬁhmﬁm{ghe %ﬁ&ﬁ&|adgﬁlg§@atﬁﬁ|l %a 1.9
152. 1 +—+-60—TheNMbnosebacat %' ge—group—81+-—6—3--% The
dicl a7| de alm@{m@nﬁ% 7 136.58496.i70 The dl | cI azusg_q €£pgbi nat i on
group %4 438 110 2 J2\Lonhj nation Fffectl with (inides |Insfead of
glicla_' i ne gro t he Glicla2| g2 §Qbi nagi on
group, | m &W?éﬂg aggfaefazl:oﬁ’iérﬁgﬁui ate (JA %)Egd% ng/ kg as m |g| |$1|%de cal cium
hydrat €) was used .(hereinafter rieferred to as the "Mtlgllnl de al one group”
and the "WI“%GBP lazifig alopg G9URat i an grou Specti viel y), pl aspa
gl ucosg™ CTONMCEMTAtTONS WeT & MEGSUT €d | m the—sane hod
(1). TheThedSlidlazade candbmidtiongrowt ed i n Téb#e 358 The nuneri ddD.2wab.des in|the
t abl e represent—reanr—valde

(2) Combination Effect with Glinides

Instead of gliclazide in the Gliclazide alone group and the Gliclazide
5  combination group, mitiglinide calcium hydrate (JAN) (0.3 mg/kg as mitiglinide

calcium hydrate) was used (hereinafter referred to as the “Mitiglinide alone group” and

the “Mitiglinide combination group”, respectively), and the plasma glucose

concentrations were measured in the same way as the above method (1). The results

are illustrated in Table 5. The numerical values in the table represent mean value £

10 standard error. In both the Monosebacate alone group and the Mitiglinide alone group,

lower plasma glucose concentrations at 1 hr after the administration were seen as compared

* with the Control group. In the Mitiglinide combination group, much lower plasma

glucose concentration was seen.

[Table 5]
Plasma glucose concentration (mg/dL)
Group . .
Just before administration | 1hr after administration
The Control group 86.8£0.9 164.9+24
The Monosebacate alone group 83.8+1.8 141.3+5.6.
The Mitiglinide alone group 858+ 1.7 119.1+ 5.8
The Mitiglinide combination group 83.0x2.4 114.0+1.6




10 standard error. In both the Monosebacate al one group and the Mtiglinide
al one group, |ower plasma glucose concentrations at 1 hr after the

adm ni stration were seen as conpared wth the Control group. In the

M tiglinide conbination group, nuch | dtker pl asma gl ucose concentrati on was
seen. [Table 5] Plasma gl ucose concentration (ng/dL) G oup Just before
administration 1hr after administration The Control group 86.8 0.9 164.9 f
2.4 The Monosebacate alone group 83.8 1.8 141.3 t 5.6 The Mtiglinide
alone group 85.8 1.7 119.1t 5.8 The Mtiglinide conmbination group 83.0
2.4 114.0t 1.6 14 |Industrial Applicability The nonosebacate of the present
i nvention has excel]lent storage stability and other physicochem cal

proper t i dadustria}l Applieability j s yseful as a drug substance and is 5 suitable
for the industrial preparatign. Brief Description of the Drawings Fig. 1 is
a di agram of t H&eHRANIET aRRtE § ﬂwmf?sfea‘cwemwafhaﬁ recehisnicteBee srlityadai ned in
Exanple 1. The axis of ordinate shows, diffraction intensity of X-rays 10
(cps), aither RBYsisacBeBical popr s s LiRseloreit Kaedtliaoa F@s@m adigig. 2 is a
chart _of thﬁ)differe tial, scanning calorinetry of the nonosebacate obtai ned
in Ex&npisuitavle fordheipdustipl IERATIANe shows heat flow (MW, and the axis of
absci ssa shows tenperature (C). Fig. 3 is a chart of the infrared absorption
spectrum of the nonosebacate 15 obtained in Exanple 1. The axis of ordinate

shows transm.ttance (%), .and the axis of
%rief DeSCl‘iptiOI(l cﬁr 2he ﬁrawings

Fig. 1 is a diagram of the powder X-ray diffraction of the monosebacate
obtained in Example 1. The axis of ordinate shows diffraction intensity of X-rays
10 (cps), and the axis of abscissas shows diffraction angle (26).

‘ Fig. 2 is a chart of the differential scanning calorimetry of the monosebacate
obtained in Example 1. The axis of ordinate shows heat flow (mW), and the axis of
abscissa shows temperature (°C).

+ Fig. 3 is a chart of the infrared absorption spectrum of the monosebacate
15 obtained in Example 1. The axis of ordinate shows transmittance (%T), and the axis of
abscissa shows wave number (cm™).
Fig. 4 is a chart of the solid-state *C-NMR spectrum of the monosebacate
obtained in Example 1. The axis of ordinate shows intensity, and the axis of abscissa

shows chemical shift value (6(ppm)).



absci ssa shows wave nunmber (cm1l). Fig. 4 is a chart of the solid-state
13C-NWR spectrum of the nonosebacate obtained in Exanple 1. The axis of
ordi nate shows intensity, and the axis of abscissa shows chem cal shift
value (S(ppm)). 15 CLAIMS 1. A conpodd represented by the structural
formula: 5 [Chem]l] H3C HH3C CH3 CH3 O N~ ~~ CONH2 &ON \ CH3 HOOC3COOH
HOH2 2. The conmpound as clainmed in claim1, which is crystalline. 3. The
conpound as clainmed in claim2, which has characteristic peaks at 10
diffraction angles (20 ()) of 7.6 f 0.1, 8.5 0.1, 10.6 0.1, 12.8 0.1 and
17.6 0.1 in a diagramof the powder X-ray diffraction. 4. The conmpound as
claimed in claim2, which has an endotherm c peak at around 130C in a chart
of the differential scanning cal ori9eAMS 5. The conpound as clainmed in
claim 2, which has characteristic peaks at chemcal 15 shift values (S
(ppm) of 101.4 0.2, 100.9 0.2, 82.8 0.2,,74.2 0.2, 40.9 0.2, 25.5 1
0.2, 23.1 0.2 and 22.3 0.2 in_ a chart of the solid-state 13C- NMR spectrum
6. A pharlmaceuth @apsdpeesentsd bxthe siructiph fosmalaags an active ingredient a

5 [Chem.1]
RaQ 4 HsC, CHs
CHs o) N
HN { NN CONH,
HO Na
H A& 09 CHs;
OH  H HOOC., _COOH
OH H R
H OH
2
2. The compound as claimed in claim 1, which is crystalline.
3. The compound as claimed in claim 2, which has characteristic peaks at

10  diffraction angles (20 (")) of 7.6 £0.1,8.5+0.1,10.6 £ 0.1, 12.8 £ 0.1 and 17.6 £ 0.1 in
a diagram of the powder X-ray diffraction.
4. The compound as claimed in claim 2, which has an endothermic peak at around
130°C in a chart of the differential scanning calorimetry.
5. The compound as claimed in claim 2, which has characteristic peaks at chemical
15  shift values (8 (ppm)) of 101.4+ 0.2, 100.9+ 0.2, 82.8 £ 0.2, 74.2 £ 0.2,40.9+£ 0.2, 25.5
+0.2,23.1 £0.2 and 22.3 £ 0.2 in a chart of the solid-state >C-NMR spectrum.
6. A pharmaceutical composition which comprises as an active ingredient a
compound as claimed in any one of claims 1 to 5.
7. The pharmaceutical composition as claimed in claim 6, for the prevention or

20 treatment of a disease associated with hyperglycemia or a disease associated with the



conpound as clained in any one of clains 1 to 5. 7. The pharnaceuti cal
conposition as clainmed in claim6, for the prevention or 20 treatnent of a
di sease associated with hyperglycem a _gr a di sease associated with the 16

i ncrease in blood gal actose | evel. 8. 1& medi canent whi ch conprises a
conpound as clainmed in any one of claims I to 5 in conbination with any one
of sulfonylureas and glinides. 9. The nedi canent as clained in claimS§8,

whi ch conprises a conpound as 5 clainmed in any one of clainms 1 to 5 in

conbi nati,on wth Fithe{ gliékafide or mtiglinide calciumhydrate. 10. The
medi camerfcgasedn flogd gaiantoss 8 or 9, for the prevention or treatnment of a

di sease gssociated wth hypergl ycem a.
aS. A medicament \%}E}ch gor)r/lpgses a compound as claimed in any one of claims 1

to 5 in combination with any one of sulfonylureas and glinides.
9. The medicament as claimed in claim 8, which comprises a compound as
5 claiméd in any one of claims 1 to 5 in combination with either gliclazide or mitiglinide
calcium hydrate.
10. The medicament as claimed in claim 8 or 9, for the prevention or treatment of a

disease associated with hyperglycemia.



