1 16 Novenber 2006 DESCRI PTI ON PYRAZOLE DERI VATI VE, MEDI CI NAL
COVPCSI TI ON CONTAI NI NG THE SAME, NMEDI CI NAL USE THEREGE; MdNRubNFERMEDI ATE
FOR PRODUCTI ON THEREOF 5 Technical Fikld The present invention rel ates
to pyrazole derivatives, pharnmaceutically acceptable salts thereof or
prodrugs thereof which are useful as nedi canments, pharnaceutica
conpositions 10 conprising the sanme, pharmaceutical uses thereof and

i nternedi ates for production thereof Nbrelﬁarticularly, t he present
invention relates to pyrazole deth aving an inhibitory activity
i nhuman SG.T1, pharnmaceutically acceptable salts thereof or prodrugs

t hereof 15 which are useful as agents for the prevention or treatnent of

a di seaspyaagotEame vt hvhy pebalcy Sam cosredr fso caRehe NI NG PTRESheE |
gl ucose hﬁh?&?ﬂ%ﬁ usmﬁ;@ébﬁ a%ND”ﬂN@tKﬁﬁﬁtﬁTB%‘@}bﬁhb%Uc%@% eakkeps or

obesity, arnmaceuti1 cal conpositions conprising the same, pharmaceuti cal
usesfihereof and 20 internedi ates for production thereof. Background Art
Di abetes is one of lifestyle-related diseases with the backgroundof
changeof TeahhihghdbFiedddl ackof exerci se. Hence, 25 diet and exercise
therapies are perfornmed in patients with di abetes. Furthernore, when its
sufficient contThel pargentoanrvansdonpeehotatnte Ryradoleiderivagivegs.

treatment is simultaneously perfornmed. In addition, it has been
confi r redhagmpgeafdealiopgcceptable salts thereof or‘prodlugs thereof

which are useful as medicaments, pharmaceutical compositions
10 comprising the same, pharmaceutical uses thereof and
intermediates for production thereof.

Mcre particularly, the present invention relates to
pyrazole derivativeshavinganinhibitoryactivityinhuman SGLT1,
pharmaceutically acceptable salts thereof or prodrugs thereof

15 which are useful as agents for the prevention or treatment of
a disease associated with hyperglycemia such as diabetes,
impaired glucose tolerance, impaired fastingglycemia, diabetic
complications or obesity, pharmaceutical compositions
comprising the same, pharmaceutical uses thereof and

20 intermediates for production thereof.

Background Art
Diabetes is one of lifestyle-related diseases with the
background of changeof eatinghabit and lackof exercise. Hence,
25 diet and exercise therapies are performed in patients with
diabeteé. Furtkermore, when its sufficient control and

continuous performance are difficult, drug treatment is

simultaneously performed. In addition, it has been confirmed



2 by large-scale clinical trial that it is necessary to practice a

| ong-term control of blood sugar |evel strictly so as to prevent
patients with diabetes from occuring and advanci ng diaﬁétgevember 2006
conplications by recieving treatnent (see the following 5 References 1
and 2) Furthernore, many epidem ol ogic studies on inpaired glucose

t ol erance and nmacroangi opat hy show that inpaired glucose tol erance as
t he boundary type is also a risk factor in macroangi opathy as well as
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known that SG.T1, sodiunm dependent glucose transporter 1, exists in the
smal | improve postprandial hyperglycemia have been focused (see the
10 following Reference 3).

In recent years, development of various antidiabetic
agents has been progressing with the background of a rapid
increase of patients with diabetes. For example, a-glucosidase
inhibitors, which delay carbohydrate digestion and absorption

15 at the small intestine, are used to improve postprandial
hyperglycemia. It has been also reported that acarbose, one
of a-glucosidase inhibitors, has an effect of preventing ox
delaying the incidence of diabetes by applying to patients with
impaired glucose tolerance (see the following Reference 4).

20 However, since a-glucosidase inhibitors do not affect elevated
glucose levels by ingesting a monosaccharide of glucose (see
the following Reference 5), with recently changing compositions
of sugars in meals, it has been desired to develop agents which
exert a-wider xange of activities inhibiting carbohydrate

25 absorption.

In the meantime, it has been known that SGLT1,

sodium-dependent glucose transporter 1, exists in the small



3 16 Novenber 2006 intestine which controls carbohydrate absorption. It
has been also reported that insufficiency of glucose gng.galact osHe
absorption arises in patients wth dysfunction due to congenital
abnormalities of human SGLT1 (see the followi ng References 6-8). 5 In
addition, it has been confirmed that SGT1 is involved in glucose and
gal act ose absorption (see the followi ng References 9 and 10).
Furthernmore, it is confirmed that mRNA and protein of SGT1 increase and
absor pt iBhest 1gPucloseld e LR rérrey o teL greorpdipatrs hhd*asabs§ewi th
streptozotoci n-i nduced di abetic synptons (see the follow ng References 11 .
and 12)21&8nERBPKeidn thath dmsuffiitaienfiabeh e3lueesdorydr a2 &28£§E8ti on and
absorption are increased. For exanple, it is confirned that nmRNA and

pr ot ei n2BFOSEL FPNaA% s #F gRIBA T iR eaYedhidy I HiArmAdsRdla CPREEBELARS (see
the following 15 Reference 13). Therefore, blocking a human SG.T1

acti vi t gPRARPBILELE 1 egbPPRReP T%éﬁﬁéﬁ?ﬁ?5Pé§0§aéﬁ%§§Q£QRﬁ%%5a§)the
small intestine, subsequently can prevent increase of blood sugar |evel.
Espexi afryadgitiencoasi HaFeBetRatCBELARAGtBRGCESETabSEr PRVOAVEO BBsed on
t he above nentioned nmechanismis effective to nornalize postprandi al
hyper gl §eBfPae 3nd &fdiagtafe sbseeritierebsee dine SQLEPwing ggfgﬁappes
intestine is thought to contribute to increased carbohydrate absorption,
fast deYePBPndA? -of agents, which have a potent inhibitory activity in
human SG.T1, has been desired 25 for the prevention or treatnent of

di abet es. Ref EPERBETTOTEN DL §I5TES T@5 1 FRft Ry A Preseiamt FeLat

Resear ch C?oug, N. Engl. J. Med., 1993.9, Vol. 329, .14, .
increase and absorption of glucoses are accelerated in OLETF

10 ratsandratswithstreptozotocin-induceddiabeticsymptoms (see
the following References 11 and 12). Generallyinpatients with
diabetes, carbohydrate digestion and absorption are increased.
For example, it is confirmed that mRNA and protein of SGLT1 are
highly increased in the human small intestine (see the following

15 Reference 13).

Therefore, blocking a human SGLTI activity inhibits
absorption of carbohydrates such as glucose at the small
intestine, subsequentlycanprevent increaseofbloodsugar level.
Especially, it is considered that delaying glucose absorption

20 based on the above mentioned mechanismis effective tonormalize
postprandial hyperglycemia. In addition, since increase of
SGLT1in thesmallintestineis thought tocontribute to increased
carbohydrate absorption, fast development of agents, which have
a potent inhibitory activity in human SGLT1, has been desired

25 ~ for the prevention or treatment of diabetes.

Reference 1: The Diabetes Control and Complications Trial

Research Group, N. Engl. J. Med., 1993.9, Vol.329, No.1l4,



4 16 Novenber 2006 pp.977-986; Reference 2: UK Prospective D abetes

Study G oup, Lancet, 1998.9, Vol.352, No.9131, pp.837; X 5ﬁf r 3.
Makot o, TOM NAGA, Endocri nol ogy & Di dbetology, 5 2001?%%%3 0 ?%3?8§€.5,

pp. 534-542; Reference 4: Jean-Louis Chiasson and 5 persons, Lancet,
2002.6, Vol .359, No.9323, pp.2072-2077; Reference 5: H royuki, ODAKA and
3 persons, Journal of Japanese Society of Nutrition and Food Science,
1992, Vol .45, No.1, 10 pp.27-31; Reference 6: Tadao, BABA and 1 person,
Suppl en®BRt-&ry -¢8Pune of N ppon Ri nsho, Ryoi ki betsu Shokogun, 1998,
No. 19, Rp.552-554; Ref erence 7: M chihiro, KASAHARA and 2 persons,
Sai shi nReggEencerydek Progpecaivelyape s 85udy Cropmdtareat e 1898F8mof usa
TSUCHI YA and 1 person, N ppon Rinsho, 1997.8, Vol.55, No.S8,
pp. 2131Y213352ReNer-&ddd 9:PPvdsHi 185U, KANAI, Kidney and Dialysis,
1998. 12, Vol .45, extra edition rPp.232-237; Reference 10: E. Turk and 4
per sons Refigranee Bogilakotpy, HRHNAGIY dindeurdBelogsf &r BhabPItOl9SYFyjita
and 5 persons, Diabetol ogia, 1998, Vol.41, pp.1459-1466; Reference 12:
J. Byer 28Rd -31peVodnd 3 BistheniRRx53%sdd ety Transactions, 1997, Vol .25,
p.4795; 25 Reference 13: J. Dyer ~and 4 persons, Anerican Journal of
Physi ol 8§Ferepge. %: Joam JeriNeh2aspan@Id S@aBs 8716 INA\Rsiber 09808 -
Vol.359, No.9323, pp.2072-2077; ‘
Reference 5: Hiroyuki, ODAKA and 3 persons, Journal of Japanese
Society of Nutrition and Food Science, 1992, Vol.45, No.l,
10 pp.27-31;
Reference 6: Tadao, BABA and 1 person, Supplementary volume of
Nippon Rinsho, Ryoikibetsu Shokogun, 1998, No.19, pp.552-554;
Reference 7: Michihiro, KASAHARA and 2 persons, Saishin Igaku,
1996.1, Vol.51, No.l, pp.84-90;
15 Reference 8: Tomofusa, TSUCHIYA and 1 person, Nippon Rinsho,

39;

-

1$97.8, Vol.55, No.8, pp.21i31i-2
Reference 9: Yoshikatsu, KANAI, Kidney and Dialysis, 1998.12,
Vol.45, extra edition, pp.232-237;
Reference 10: E. Turk and 4 persons, Nature, 1991.3, Vol.350,
20 pp.354-356;
Reference 11: Y. Fujitaand 5persons, Diabetologia, 1998, Vol.41,
pPp.1459-1466;
Reference 12: J. Dyer and 5 persons, Biochemical Society
Transactions, 1997, Vol.25, p.479S;
25 Reference 13: J. Dyer and 4 persons, American Journal of

Physiology, 2002.2, Vol.282, No.2, pp.G241-G248



Di scl osure of the Invention The present inventors have studied earnestly

to find conpounds having an inhibitory activity in hupanRGubir Ao
result, it was found that certain pyrazole derivatives 5 represented by

the follow ng general formula (I) show an inhibitory activity in human
SA.TI at the small intestine and exert an excellent inhibitory activity
in increase of blood glucose |evel as shown below, thereby formng the
basis of the present invention. 10 The present invention is to provide
novel PAscheeurdgepfvhbpvEBVERLdRDexert an excellent inhibitory activity
of blood glucose |evel increase by show ng an inhibitor activit% in
human SGLT1 Brel PR&FOREI ARVEBEBESFt PG Cofs tesriisshyrfraes sticht asf §hdcose
at the small intestine, pharmaceutically acceptable salts 15 thereof or
pr odr ugzORPRYRGS  DanHR ¢ AThrdvHdel ey et oalin avsosiSGldis: cfphi si ng
t he sanme, pharnmaceutical uses thereof and internediates for production
t her eoftehl&. i 3t vae pPERENTPRAVEREITET Y VAL kD jayivabivasol e
derivative represented by the general 20 formula: RR4 R7 X-Y-Z-N R5
R3 é|) represgnte@dNpy the following general formula (I) show an
inhibitory activity in human SGLT1 at the small intestine and
exert an excellent inhibitory activity in increase of blood
glucose level as shown below, thereby forming the basis of the
present invention.

10 The present inventicn is to precvide ncvel pyrazole
derivativeswhichexert anexcellentinhibitoryactivityofblood
glucose level increase by showingan inhibitoryactivity in human
SGLT1 and inhibiting absorption of carbohydrate such as glucose
at the small intestine, pharmaceutically acceptable salis

15 thereof or prodrugs thereof, and to provide pharmaceutical
compositions comprising the same, pharmaceutical uses thereof
and intermediates for production thereof.

This is, the present invention relates to

[1] a pyrazole derivative represented by the general

20 formula:

wherein



R wherein 6 16 Novenber 2006 Rl represents a hydrogen atom. a Cl-6

al kyl group, a C2-6 al kenyl group, achydroxy(CZ-G al kyh)y g60tdber@ 2635,
cycl oal kyl group, a C3-7 cycloal kyl -° substituted (Cl-6 al kyl) group, an

aryl group which may have the sanme or different 1 to 3 substituents 5
selected fromthe group consisting of a hal ogen atom a hydroxy group,
an amno group, a C-6 alkyl group and a Cl-6 al koxy group, or an

aryl (C1-6 al kyl) group which may have the sanme or different 1 to 3
substituents gellé%mé%lsﬁﬂ'é%% h¥dgoses a5R%I-stitigecoflkYRaPBgER  attoms a
hydr oxy %r oup, an amno group, a Cl-6 alkyl group and 10 a Cl_6_ al koxy
group oflkRBYH] ﬁﬁ?uBneaole@?%H(@f@p?rJe"s\é%[ ITOWR 0 Fp Cepr E¥ERCBERBY t he
formula: HOO HV OH OH_ or a group represented by the fornmula: HO-0YO HO
1Y "' OBEORR. a63whiolVe Lod katthebsdpriaseift §Ca- CRLE YA kGF OgPodh gyl

hal o( C1-6 al kyI% gr oup, a Cl _6 al koxy-substituted &Cl 6 al kgl% gr oup or

a C3-7 8YePBatRiFRJIdPavR thepralents &Hahrddent dCom SBPRAEAYERT St om a
hydr oxy %roup, a Cl-6 al kyl group, a Cl-6_ al koxy group, a Cl-6 alkylthio
20 dt oupel&Chsrof €™ 614 EyP)JPg‘?%‘Exgl,sﬁlﬁﬁl%f( €128 A9 RB)E8H°Hr SuPYIROEL- 6

al koxy-substituted (Cl1-6 al koxy) group, a C3_7 cycloal kyl:- substituted
(C2_6 aPk6Xy) It sUplerdagidup %I-Gt ‘Fnékéjasrﬁé?%P fBAMufa-6 @lkoxy group,

or an aryl(Ci-¢g alkyl) group which may have the same or different

l1to3substituentsselectedfromthegroupconsistingofahalogen

atom, a hydroxy group, an amino group, a Ci;-¢ alkyl group and
10 a Ci.g alkoxy group on the ring;

oneofQandTrepresentsagrouprepresentedby the formula:

HO 0. .0
HO “OH

OH

or a group represented by the formula:

|

HO 0_ .0
HO "OH

OH

15 while the other represents a Cij-¢g alkyl group, a halo(Cji-¢
alkyl) group, a Cij-g alkoxy-substituted (Cy-g alkyl) group or

a C3.7 cycloalkyl group;
R2 represents a hydrogen atom, a halogen atom, a hydroxy
group, a Cj-¢ alkyl group, a Cj-¢ alkoxy group, a C3-¢g alkylthio
20 group, a halo(Ci-g alkyl) group, a halo(C;.g alkoxy) group, a
Ci1-¢ alkoxy-substituted (C;-¢ alkoxy) group, a C3.7 cycloalkyl-

substituted (Cy.¢ alkoxy) group or agroup of the general formula:



7 16 Novenber 2006 -A-R8 in which A represents a si ngl e bond, an oxygen

atom a nethylene group, an ethylene group, - - or Ao
represents a C3_7cycl oal kyl group, a C2-6 heterocycl oalllgCF]‘ g?n(])%%,ngogﬁ

aryl group which may have the sane or different 1 to 3 5 substituents
selected fromthe group consisting of a hal ogen atom a hydroxy group,
an am no group, a Cl1L_6 al kyl group, a Cl-6 al koxy group, a C2-6

al kenyl oxy group, a hal o(Cl-6 alkyl) group, a hydroxy(Cl_6 al kyl) group,
a car boxx-group, wai€B- £ rapkexgoasbenghingleuponad ,cypan@xgraep anghaanitro
group, or a 10 heteroaryl group which nay have a substituent selectged
from t heetyydepecgmsust,i kg efthyllealeogeroumt omCiith a Gt --CHdkyl apdd; X
represents a single bond, an oxygen atomor a sulfur atom Y represents
a singl eepordenasGich- ackylendkyloupowr, a Cols Etdratkehyhdkhglgmup Wi t h
the proviso that X is a single bond when Y is a single bond;, Z

r epr eseatsaaydacbomp wWirolp mary dasid fiong | sgneoupr ®IfapdeRy draa e sane
or different, and each represents a hydrogen atomor a Cl_6 al kyl group
whi ch maypbb&vd uehd ss sed ec2@dof réimf frévee gt olipo CRNGHsUPN S alfect ddlfagem t he
foll ow ng substituent group (i) , or they bind together with the

nei ghboritpg, net hgdeoxyatoaoupo or amitd oy, & dhi-Ro adkgup grviugh rBAY
have a substituent selected fromthe group consisting of a Cl_6 al kyl
group afd-e alyeko>gKd@ip 6 alCkyk)atreuplo?$ RBoyp Réa dmll Care dlkylganme or
different, and each represents a hydrogen atom a halogen atom a Cl.6
al kyl gowoppor sa h@E®xydlkoxy agkydp; daedp, a carboxy group, a Cz-7

alkoxycarbonyl group, a cyano group and a nitro group, or a
10 heteroaryl group which may have a substituent selected from the
group consisting of a halogen atom and a Ci-¢g alkyl group;
X represents a single bond, an oxygen atom or a sulfur
atom;
Y represents a single bond, a Cj-¢ alkylene group or a
15 Cs_g alkenylene group with the proviso that X is a single bond
when Y is-a single bond;
Z represents a carbonyl group or a sulfonyl group:
R4 and_R5 are the same or different, and each represents
a hydrogen atom or a Ci_-¢ alkyl group which may have the same
20 ordifferentlto3groupsselectedfromthe followingsubstituent
group (1), or they bind together with the neighboring nitrogen
atomto formaCy.gcyclic amino group which may have a substituent
selected from the group consisting of a Cj_g alkyl group and
a hydroxy(Ci-¢ alkyl) group:
25 R3,R6andR7arethesamecn:different,andeachrepresents
a hydrogen atom, a halogen atom, a Cj.¢ alkyl group or a Cj.g¢

alkoxy group:; and



$ 16 Novenber 2006 substituent group (i) consists of ahydroxy group, an
am no group, a nono or di (Cl-6 al kyl)am no group, a or

di [ hydroxy(C1-6 al kyl) ]am no group, &n urei do group, rq;é;(l%ﬂof’aetr‘r‘lbﬁlé 20gorsoup,
a nono or di (Cl-6 al kyl)ureido group, a nono or di(Cl-6 5

al kyl )sul fam de group, a C2-7 acylam no group, a Cl-6 al kyl sul fonyl am no
group, a group of the general fornmula: -CON(R9)RLO in which RO and R10
are the sane or different, and each represents a hydrogen atomor a Cl-6
al kyl group wsiubls triyentiagreotihéisd amm orstd ¢f erfendr dxy grdwubat endent s
selected from 10 the group consisting of a hydroxy group, an am no group,
a nono gaicugh,( Glamnal ko Yo ¢grdlp,l ) amimonogawugh,[ Fey diaxy (d32- 6

al kyl )] am no group, an ureido group, a nono or di (Cl-6 alkyl)ureido
group, dAiCxyaracyl(ayi-galydyd,aranClgfoum) kyletd Idmyglrampnoa gnadpmand a

car banoyl group, or they bind 15 together with the nei ghboring nitrogen
at om t o gretup,aaGRebo cyre ld i Crar abkgl dupe Mo cdir oy , hauso o sarb st (faie gt
selected fromthe group consisting of a Cl-6 al kyl group and a

hydr®xy @Ckvyl )ahkylamigreowmoups @-Ch_gyekgpabkyhoguauwmp .a £ 6 ¢

het er ocycl oal kyl group, an aryl group which may have the sane or
di f f er ertlk¥y lis 13 ony3sminge row0 Seldwtued ofr dhe leegeovap €onsudaing of a
hal ogen atom sa Rhydroxy groyp, an agino group, a Cl-6 alkyl group and a
Cl_6 al kaop (g oBp, im Wetdr dar ghdgRoummshitble saypehavedaffelrshitt, uend
selected from the group consisting of a hal ogen atomand a Cl1-6 al kyl
group, eacB2réprgsentsamityydmpgsipakbinchic raihavelly s dhstup wdritchsebgct ed
25 fromthe %roup consi sti ng of a Cl1-6 al kyl group and a_hydroxy(Cl-6
al kyl ) &eoeptbengameCer494EBREENE eyEPiT BTl HrenpSwhréRCHAY TRaWe a
Cl-6 al kyl group as a substituent,
10 the group consisting of a hydroxy group, an amino group, a mono
or di(Ci-¢ alkyl)aminoc group, a mono or dilhydroxy(Ci-g
alkyl) Jamino group, an ureido group, a mono or di(Ci-g
alkyl)ureido group, a Cz.7 acylamino group, a Ci-g
alkylsulfonylamino group and a carbamoyl group, or they bind
15 together with the neighboring nitrogen atom to forma Cy_g cyclic
amino group which may have a substituent selected from the group
consisting of a Ci-¢ alkyl group and a hydroxy{(Ci-¢ alkyl) group,
a C3_.7 cycloalkyl group, a Cz-¢ heterocycloalkyl group, an aryl
group which may have the same or different 1 to 3 substituents
20 selected from the group consisting of a halogen atom, a hydroxy
group, an amino group, a Cj.¢ alkyl group and a Cj.¢g alkoxy group,
a heteroaryl group which may have a substituent selected from
the group consisting of a halogen atom and a Cj_-g alkyl group,
a Cy.g cyclic amino group which may have a substituent selected
256  from the group consistingof aCj_g alkyl group and a hydroxy(Ci-g

alkyl) group, and a Cj-4 aromatic cyclic amino group which may

have a Cj.g¢ alkyl group as a substituent,



9 16 Novenber 2006 or a pharnmaceutically acceptable salt thereof; [2] a

pyrazol e derivative described in the above [1] wherei eprese a
Cl-6 al kyl ene group or a C2_6 al kenyl®ne group; one ork éf[\’aeﬁée%éﬁ&

represents a Cl1_6 al kyl group which has 5 the same or different 1 to 3
groups selected fromthe follow ng substituent group (i) , the other
represents a hydrogen atomor a Cl-6 al kyl group which may have the sane
or different 1 to 3 groups selected fromthe follow ng substituent group
(i); andr supabirmaeepbtdealp y idcagrsislies sofla tyelrex§; gr oup, an am no
group, 10 a nono or di (Cl1_6 al kyl)am no group, a nono or di[hydroxy(Cl-6
al kyl ) ]am no{gioappyvanzuoiei dergrnadp,vea dadd@aihel® gr otipe abowao[ 1gr

di (C1-6 al kyl)ureido group, a nono or di (Cl_6 al kyl)sul fam de group, a

C2-7 acyhapena graifreserls & gk kyl=audyfiond griot® groa(t,; .- (dagkeny lehet he
general formula: 15 CO\I(RQ) O in which RO and R10 are the sane or

di f f er egtouphndon€agh R epnesets i duutriagencat pra ey B @b alHadh gaeup

whi ch nay have the sane or different 1 to 3 substituents selected from
t he 5gr otihe comBe St Agfdbranhylriox groups selaniad fpouhea fonlowiag

di (C1_6 al kyl)am no group, a nono or di[hydroxy(Cl-6 20 al kyl)]am no
group, aabgteitdengrgupup & inonaher otheClrépaékyhis almgido ggoutona o2 7
acyl am no group, a Cl-6 al kyl sul fonyl am no group and a carbanoyl group,
or theyabcnds tapefhejrovp wiiheh mey gindbos i tige ns &megen aidfetrenftonmta C2- 6
cyclic am no group which nmay have a substituent selected fromthe group
consi st BrarofpL5ed eCte@ &f kplthy dop lamwdng sydsdxyppertogadkyl()igr eng, a
C3_7 cycloal kyl group, a C2 6 heterocycl oal kyl group, an aryl group
whi ch maybhaksuehd ssmme o) dionisdisdistofl a hy AT oshsX ¥ De ANl @ oredp .

10 a mono or di(Cj.¢ alkyl)amino group, a mono or di[hydroxy(Cji-¢
alkyl) Jamino group, an ureido group, a sulfamide group, a mono
or di(Cji-.g alkyl)ureido group, amono or di(Cji-g alkyl)sulfamide
group, a Cy.7 acylamino group, a Ci-¢ alkylsulfonylamino group,

a group of the general formula:
9._10 . . 9 10 )

15 -CON(R" )R in which R° and R are the same oxr different, and
each represents a hydrogen atom or a Cj_¢ alkyl group which may
have the same or different 1 to 3 substituents selected from
the group consisting of a hydroxy group, an amino group, a mono
or di(Cj-¢ alkyl)amino group, a mono or dilhydroxy(Ci-g

20 alkyl) ]Jamino group, an ureido group, a mono or di(Cj.g alkyl)-
ureido group, a C2.7 acylamino group, a C1.¢ alkylsulfonylamino
group and a carbamoyl group, or they bind together with the

neighboring nitrogen atomto formaCy.¢ cyclic amino group which

may have a substituent selected from the group consisting of
25 a Ci1-¢ alkyl group and a hydroxy(Ci-¢ alkyl) group, a Ciz-7
cycloalkyl group, a Cz.¢ heterocycloalkyl group, an aryl group

which may have the same or different 1 to 3 substituents selected



10 16 Novenber 2006 fromthe group consisting of a hal ogen atom a

hydr oxy group, an am no group, a Cl al kyl group andia Mol etbalkkoxys
group, a heteroaryl group which may_1 ave a substituent selected fromthe
group consisting of a halogen atomand a C1_6 al kyl group, a 5 C2-6
cyclic am no group which may have a substituent selected fromthe group
consisting of a Cl-6 alkyl group and a hydroxy(Cl-6 alkyl) group, and a
Cl-4 aromatic_cyclic am no group which ma have a Cl1_6 al kyl group as a
subst i t f&AM tHE GTRNRr RABEGEILLRPI 9 & HO St & RS HEY E%‘{“?j' a
pyrazol e derivative described in the above [2] wherein one of R4 and P.5
repr esers SiCL FTHIBy 3giCoup MFEh IFREP 2% cuf 56l EHEFN 1Fifitthe &

foll owi ng substituent %rou i A),.  the other represents a hydrogen atom
and subdGTRAHRY YPEEH (W’A§C MEYahGY 67 SBP St vgete? af €FOPAAZOT the

- CON(R9A) R10A in which ROA 15 and R 10P. bind together wth the

nei ghbordafPmiaarsget oMt & e e ard ix @rriend frduFtmiReh Smay
have_a substituent selected fromthe group consisting of a Cl_6 alkyl
group ar-6aCHyHLExITELC IBPKE i dRY &2VE 'p’\hé?‘lﬁﬁéégﬂe@& S@l&Etest abl e
salt thereof; 20 [ 4 ] a pyrazole derivative described in any one of the
above [fHT Bhe @R ROXSLEpFBY &t 3 Ca-sidddive BBABP aftHa P& esehts a
trimethyl ene group or a _1-propenyl ene group, or a pharnmaceutically

accept alfH&Ysal GTON@-e8Pd § G4 3TRPRAIEI Y et FVAPIRR TR iBESLR Hedny one
of the above 25 [lh- %g] wherein X represents an ox gen at om _anq Y
repr esemt® € Akt i-ERe BT OB Bt 2atv Tkt hyFehe cifr@ué appageutically
phar maceytiGaldm e A0CHPIARLE S/ t ther eof;

10 [3] a pyrazole derivative described in the above [2]
4 5
wherein one of R and R represents a Cj-g alkyl group which
has a group selected from the following substituent group (ia),

the other represents a hydrogen atom; and substituent group (14)

10A A

9A 9
is a group of the general formula: -CON(R )R in which R

15 and R1OA bind together with the neighboring nitrcgen atom to
form a Cy.¢ cyclic amino group which may have a substituent
selected from the group consisting of a C;.g alkyl group and
a hydroxy(Cj-¢ alkyl) group, or a pharmaceﬁtically acceptable
salt thereof;

20 [4]) apyrazole derivative described in any one of the above
[1]-[3] wherein X represents a single bond; and Y represents
a trimethylene group or a l-propenylene group, Or a

pharmaceutically acceptable salt thereof;

[5] apyrazole derivative described in any one of the above

o
ot

[1]-{3] wherein X represents an oxygen atom; and Y represents
an ethylene group or a trimethylene group, or a pharmaceutically

acceptable salt thereof;



11 16 Novenber 2006 [6] a pyrazole derivative described in the above [1]
wherein X represents a single bond; Y represents a singiendtber 9586 Of
R4 and R5 represents a Cl-6 al kyl gralp which has the sane or different
1 to 3 groups selected fromthe following 5 substituent group (iB), the
ot her represents a hydrogen atom or a Cl1_6 al kyl group which may have
the same or different 1 to 3 groups selected fromthe foll ow ng
substituent group (iB); and substituent group (iB) consists of an ureido
group, a sul fam 8ePyraaplea desHo 0V CCEF A &Y IurerdoahP¥ap, 1a nono
10 ordi (C1_6al kyl) sul fam de group, aCl_6al kyl sul f onyl am nogroup, _ a of

t he genﬂéFaFe#Br)%frm%re-WWBSEGBEQrW( Y)FEPREGAPER dFenFle RoBInd
R10B represents,a Cl-6s5al kyl group which has the sane or different 1 to
3 substpnaepfsRseprét Bd febrReERELEr supl-consksti apoep whhghr bRy dhéup, an
amno group, a nono or di (C. 1-6 15 al kyl) am no group, a nono or

di [ hydr 5RPECRFGaR K P epmiing: i siF 0uBs K16 Ghe Gr Gk ShADABLAPVERECL 6

al kyl yureido group, a C2-7 _acylam no group, a Cl_6al kyl sul fonyl am no

gr owp aﬁebatégpsaﬁngrouer 6dB) -t ﬁBeoPFﬂé?rrE%Pé%éﬁ??saahgbﬂﬂé@@ﬁnataéﬁi“ a
Cl_6 al kyl group which may have the sane or different 1 to 3

substi t 98n8sCsed ek X dupnvihheh granphaonsiBei pgmef on @GydEFexendr dup, an
am no group, a nono_or dii(Cl 6 alk Iiam’ no graQup, a nono or )

di [ hydr BRy{ BFO8PSaF k¢ Ft ¢anf FI° &P&%? BV R @ SR rbtie™ b SR S Bdii (C1_6
al kyl)- ureido group, a C2-7 acylam no group,_a ClL 6 al kyl sul fonyl am no
gr oup aﬁHdaSBQFgéf‘rﬂﬁthBEwp &P S RfetHerTRHE RO t HECYB . @

nei ghbor i nani trogen atomto forma C2-6 CXCI i.¢c ami._no group which may

have a SHbSEMEHAENSTSBPect dBORP o?F tHe GrouplEIrdSEihg GFoup., a mono
10 ordi(Ci-galkyl)sulfamidegroup, aCj-galkylsulfonylaminogroup,

a group c¢f the general formula: —CON(RQB)R10B in which one of
RQB and RlOB represents a Cj.¢g alkyl group which has the same
or different 1 to 3 substituents selected from the group
consisting of a hydroxy group, an amino group, a monc or di(Cj-¢
15 alkyl)amino group, amonoor di[hydroxy(Cji.-¢alkyl) Jamino group,
an ureido group, a mono or di(C;-¢ alkyl)ureido group, a Cy-7
acylamino group, a C1-¢ alkylsulfonylamino group and a carbamoyl
group, the other represents a hydrogen atom, a C1-¢ alkyl group
which may have the same or different 1 to 3 substituents selected
20 from the group consisting of a hydroxy group, an amino group,
a mono or di(Cj-¢ alkyl)amino group, a mono or di[hydroxy(Cji-¢
alkyl) lJamino group, an ureido group, a mono or di(Cj-¢ alkyl)-
ureido group, a Cp.7 acylamino group, a C1-¢ alkylsulfonylamino
group and a carbamoyl group, or they bind together with the
25 neighboringnitrogen atom to forma Cy_¢ cyclic amino group which

may have a substituent selected from the group consisting of

a C1.¢ alkyl group and a hydroxy(Ci.g alkyl) group, a C3_y



a Cl1 6 alkyl group and a hydroxy(Cl_6 al kyl) group, a C3_7 16 Novenber

2006 12 cycloal kyl group, a C2-6 heterocycloal kyl gr |, group
whi ch may have the same or different12 to 3 substitue%#ENgnggé%dK% rom

the group consisting of a halogen atom a hydroxy group, an am no group,
a Cl-6 al kyl group and a Cl1-6 al koxy group, a 5 heteroaryl group which
may have a substituent selected fromthe group consisting of a hal ogen
atomand a Cl-6 al kyl group, a C2-6 cyclic am no group which nay have a

subst it 4gBY o8ekeat doubl 0NANG BEOEYPOEPBILELKRY §Fodp Clad a3ty lgreteup and
a hydroxy(Cl-6 alkyl) group, and a C1_4 aromatic cyclic am no group

whi ch mayidf ray Ba&eClhé salmeybr didude ras tal 33 tsinsdiltueait Aselected
pharmaceutically acceptable salt thereof; [ 7 ] a pyrazole derivative
descri bedomntiaaygoaepofoh besaboyeof [d hdl@lgasherein] Rlhyepobasyeirsug,
hydrogen atom or a hydroxy(Cz_6 alkyl) group; T represents a group

repr esephedmbiyot Eeohgr,rral 81.¢ QGO dasug ' &lT,0d ankaxgr auBup, a
represented by the fornula: HO-O-O HO*~Y '"OCH OH Qrepresents a Cl-6

al kyd gnetpreoarglhateGfhi6ial kgy)hareowpsubabidtR3nt ROl edtle REr@ptagent a
hydrogen atom or a pharnmaceutically 20 acceptable salt thereof; [ 8 ] a

pyrazol gréapi ¥ahkie tdescidbed hianogey eremlnidhe @joyeaikyl group, a
Co.g cyclic amino group which may have a substituent selected
from the group consistingof a C1.¢ alkyl group and a hydroxy(Cj-¢
alkyl) group, and a C1-4 aromatic cyclic amino group which may

10 have a C1_.¢ alkyl group as a substituent, or a pharmaceutically
acceptable salt thereof;

[7]1 apyrazole derivative described in any one of the above

[1]-[6] wherein Rlzrepresents a hydrogen atom or a hydroxy(Ci-¢

alkyl) group; T represents a group represented by the formula:

|

o o_ O
HOY “OH

15 OH

or a group represented by the formula:

Ho’\) “OH
OH

Q represents a Cj-¢ alkyl group or a halo(Ci-g alkyl) group;

6 7
and R represent a hydrogen atom, or a pharmaceutically

and R3 , R
20 acceptable salt thereof;
[8] apyrazole derivative described in any one of the above

[1]-16] wherein one of Q and T represents a group represented



[1]-[6] wherein one of Qand T represents a group represented 13 16
Novermber 2006 by the formula: HOO HOJ 'OH OH the othep r eeeg%g
aCl-6 al kyl group, ahalo(d _6 al kyl) 1group, a Cl_6al koxy-su It ut

(C1_6 alkyl) group or a C3_7cycloalkyl 5 group, or a pharnaceutlcally
acceptabl e salt thereof; [9] a pyrazole derivative described in the above
[7] or [8] wherein T represents a group represented by the fornula: HO
G 7'OHO-'"Y ""OH OH or a pharmaceutically acceptable salt thereof;
10 [ 10] by pyreafolmder:i vati ve described in the above [7] or [9] wherein
Q represents an isopropyl group, or a pharmaceutically acceptable salt

t her eof ; [11] a prodrug of a pyrazole derivative described in any one of

t he abov 0 OL0}Oor a pharmaceutical |y acceptable salt 15 thereof;
[12] a prodrug described in the above [11] wherein T represents a group
represent ggot ‘egfjormula: HGo HV''OH OH or a group represented by

the formul a: 13%46 Novenber 2006

the other representsaCj-g alkyl group, a halo(Cj.¢g 2alkyl) group,
a Cq1.¢ alkoxy-substituted (Ci-¢ alkyl) group or a C3.7 cycloalkyl

5 group, or a pharmaceutically acceptable salt thereof;
[9] a pyrazole derivative described in the above [7] or

[8] wherein T represents a group represented by the formula:

o)
HO ©
HO “OH

OH

or a pharmaceutically acceptable salt thereof:

10 [10} a pyrazole derivative described in the above {71 or
[9] wherein Q represents an isopropyl group, or a
pharmaceutically acceptable salt thereof;

[11] a prodrug of a pyrazole derivative described in any
one of the above [1]-[10] or a pharmaceutically acceptable salt

15 thereof;

[12] a prodrug described in the above [11] wherein T

represents a group represented by the formula:

or a group represented by the formula:



HO---O 0 HOOH OH in which the hydroxy group at the 4-position is

substituted by a glucopyranosyl group or a gal act opyra1a&lem@e@UpPoodr
the hydroxy group at the 6-positionlits substituted by a 5 gl ucopyranosyl

group, a gal act opyranosyl group, a02-7acyl group, a Cl-6

al koxy-substituted (C2-7 acyl) group, a C2-7 al koxy- carbonyl -substituted
(C2-7 acyl) group, a C2-7 al koxycarbonyl group, an aryl (C2-7

al koxycarbonyl) group or a Cl-6 al koxy-substituted (C2-7 al koxycarbonyl)
group; 10 | 13é a pyrazol e derivative described in the above [ 1 ] which
is aco cted fromthe follow ng group:

4-[(4-{3-[1-garbanmoyl - |- (et hyl)ethyl carbanoyl ] propyl) - 2-

met hyl pherm@d") hy®H - 3- (( 3- D- gl ucopyr anosyl oxy) - 5-i sopropyl - 1H pyrazol e;
15 3-((3-D gal aet opyranosvl oxy)-4-[(4-{3-[1-{[4-(2-hvdroxv-

et hyl ) pi perazi n-1-yl ] carbonyl }-1-(nethyl)ethyl carbanmoyl |-

propyl } bReyt Fhet iy YT oso FEEFP 21 HBr gktion is Substituted by

3- (3-D gal act opyranosyl oxy) - 5-i sopropyl -4-{[4-(3-{1-[ 2-

(di met h§| 9P REPFERPCETLL AFROWR OF EndidhAS A TR DahdAuRp or the
propyl)ghenyl]nethyl}-lHEgyrazole; ) ) )

4- [ (4- {BYRIOKY- gFCNBe ity [t0&r BamPAYLIPN et Dt Hyted by 2

car banoyl ] propyl } phenyl ) et hyl ] - 3- (3-D—galactopyrano%¥I-

oxy)2 5- §58pPBEYRNPRYBEEAR @ galactopyranosyl group, aCs-7acyl group,
3-(3-D—galactopiranosylox )-5-isopropyl-4-£L4-(3-{1 25

[ (pi per@zFi-a-§15exyY boRhFF1 tvtaet AGR) et RGY Lhr HEPBY | ) 2 162 NoVERBRFY 2006

carbonyl-substituted (Cz.7 acyl) group, a Cy_y alkoxycarbonyl
group, an aryl(Cp.3 alkoxycarbonyl) group or a Ci-g
alkcxy-substituted (Cp-7 alkoxycarbonyl) group;

10 [13] apyrazolederivative described in the above [1] which
is a compound selected from the following group:
4-[(4-{3-[1l-carbamoyl-1-(methyl)ethylcarbamoyl]lpropyl}-2-
methylphenyl)methyl]-3-(f-D-glucopyranosyloxy)-5-isopropyl-
1H-pyrazole;

15 3-(B-D-galactopyranosyloxy)-4-[(4-{3-[1-{[4-(2-hydroxy-
ethyl)piperazin-1l-yl]carbonyl}-1-(methyl)ethylcarbamoyl]-
propyll}phenyl)methyl]-5-isopropyl-1H-pyrazole;
3-(pf-D-galactopyranosyloxy)-5-isopropyl-4-{[4-(3-{1-[2-
(dimethylamino)ethylcarbamoyl]-1-(methyl)ethylcarbamoyl}-

20 propyl)phenyllmethyl}-1H-pyrazole;
4-[(4-{3-[1-(2-aminoethylcarbamoyl)-1-(methyl)ethyl-
carbamoyl ]Jpropyll}phenyl)methyl]-3-(f-D-galactopyranosyl-
oxy)-5-isopropyl-1lH-pyrazole;
3-(B-D-galactopyranosyloxy)-5-isopropyl-4-{[4-(3-{1-

25 [(piperazin-l-yl)carbonyl]}-1-(methyl)ethylcarbamoyl}-



15 propyl ) phenyl ] met hyl ) -1H pyrazol e;

3- ((3-D-gl ucopyranosyl oxy) - 4-[ (4-{3- [1 {[4- (2- hydr oxyetd¥lohember 2006

pi perazin-1-yl]carbonyl)-1-(methyl ) etlAyl car banoyl ] -

propyl)-2-met hyl phenyl ) net hyl ] - 5-i sopropyl - 1H pyrazol e; 5

3-((3-D-gal act opyr anosyl oxy) - 5-i sopropyl -4-{[4-(3-{1-[(4-

nmet hyl pi perazi n-1-yl)carbonyl]-1-(nethyl)ethyl carbanoyl) -

propyl ) phenyl ] net hyl )- 1H pyrazol e;

3-((3- mgapaéﬂﬁb@mwgwwlﬂw@mﬂu {[4-(3-{1-[(4-

i sopropyl pi perazin-1-yl)carbonyl]-1-(nmethyl)ethyl 10

car banogX pr dp gl hpberylanestydpxy-) H4-dyrdaziol e 1 -{ [4- (2-hydroxyethyl) -

3-(3-D gl ucopyranosyl oxy)-4-[(4-{3-[(S)-2- hydrexy-1 -

( met hyl pepﬁya@ambémlpﬁrr@mﬂwhéwmmml qt@l@@@b@pwl liH- pyrazol e;
3- ((3-D gl ucopyranosyl oxy) -4 [(4 (1E)-3-[(S)-2-hydroxy-I1- 15

(et hy| pepRyldalbaedyiviiphesy L Mlmmpp 5lH-pyrazole;

i sopropyl - 1H pyrazol e;

3- ((B- DBgI(ﬁcapmaéﬁ@wpmp@yil@@m)omﬂiw;{z{apxlz—f{ L4463 -{1-[(4-

met hyl pi perazin-1-yl)carbonyl]-1-(net hyI )et hé@(’:ar barmi/ -

et hoxy) mziﬁﬁtllﬁy-lpﬁﬁéiﬁ}lfl]"r%ﬁfﬂ-))l@)ar 1)ethylcarbamoyl}-

3- ((3-D gl ucopyranosyl oxy) - 4-{2- [2 hydroxy 1, 1-di-
(met hyl p§pﬁyllda>hl§alwémeé¥‘h'é>&y D& asAphenyl ) net hyl ] - 5-
i sopropyl - 1H pyrazol e;

3-(3- Dérlﬁéoaysaﬁéffgzpwyr)amspf(l@xw ‘[5r-J(S[QP—T(OZP}h1fd4rD{x§/‘bt h§/+§1 [(4—

b SR SR f—afgar@eefhéfw%ﬁ

[ (ot ber S5 RETBY B P e ChBR el T i
3—(B—D—glucopyranosyloxy)—4-[(4-{3—[(5)—2—hydroxy—l—
{methyl)ethylcarbamoyl ]propyl }phenyl)methyl]-5-isopropyl-
1H-pyrazole;
3-(pf-D-glucopyranosyloxy)-4-[(4-{(1E)-3-[(S)-2-hydroxy-1-

15 (methyl)ethylcarbamoyl]prop-1l-enyl}phenyl)methyl]-5-
isopropyl-1H-pyrazole;
3—(B-D—giucopyranosyloxy)—5—isopropyl—4—{[4—(2—{1—[(4-
methylpiperazin-l-yl)carbonyl]l-1-{(methyl)ethylcarbamoyl}-
ethoxy)-2-methylphenyllmethyl}-1H-pyrazole;

20 3-(p-D-glucopyranosyloxy)-4-[(4-{2-[2-hydroxy-1,1-di-
(methyl)ethylcarbamoyllethoxy}-2-methylphenyl )methyl]-5-
isopropyl-1H-pyrazole;
3-(f-D-glucopyranosyloxy)-4-[(4-{2-[1-{[4-(2-hydroxyethyl)-
piperazin-l-yl]carbonyl}-1-(methyl)ethylcarbamoyl]ethoxy}-

25 2-methylphenyl)methyl]-5~isopropyl-1H-pyrazole;

- (Bp-D-glucopyranosyloxy)-5-isopropyl-4-{[4-(2-{1-

[ (piperazin-1-yl)carbonyl]-1-(methyl)ethylcarbamoyl}-



6 16 Novenber 2006 et hoxy)-2-nethyl phenyl]nethyl}-1H pyrazol e;
(3- D-gl ucopyr anosyl oxy) - 5-i sopropyl -4- ([ 4- (3-(1-

i perazin-1-yl)carbonyl]-1-(methyl )@t hyl car banoyl } -
pyl) - 2- met hyl phenyl ] net hyl } - 1H- pyrazole; 5

(3-D-gl ucopyranosyl oxy) - 5-i sopropyl - 4-{[ 4-(3-(1-

é 16 November 2006
o]

( _ )

pi perazi n-1-yl)carbonylj-I-(nmethyl)ethyl carbanoyl }-
o]

(

p

(
;
(
‘

pox_y) - 2- net hyl phenyl ] met hyl } - 1H pyr azol e;

3- ; e dn{2ahydeoxyet hyl
' éra%%h%&?f)fg:% }-1- I?y”g hy$}$%{%yi%a$ a?m};/sl jépr)c/)poxz})lo

1

3

[

p

3

[

p

3-

FZ) t hykph L gteidhy 2pyls 1tk L
met NyBReny re 1§}53Pc5 5 34 (3-{1-
3-((3- Dgl ﬁcopyranosy)% oxy) - -|so%ropylw %9 t
[

c

3

[

(

3-

[

p

4-

e

(4- et hy bRipRe=3zIM-11-y ) €arbemyl ] - - (rﬁethyh)etthyhcamamoyl }-
ar banoyl } propoxy) - 2- net hyl phenyl | net hyl } - 1H pyr azol e;

-((3- tyap\L, 0x 15
opropl T PR e

methyl ket hy car I 11 azelej
(é?: E%:)ga(ﬂ@algt opyranosyl oxy) - 5 |s-£)3|c/)ri py Pé!ﬂ;% lI"ngi %9 £

(

1 m -
oy sppidaroy o] ibroibemtincnon:
([
h

2- f beepexdr)(-34 1 Tné arpopyrhzdieret hyl
t hyl ca!rpbarm;;lﬂ?é)r ogﬁgﬁﬁtﬁﬁﬁmmﬁwip(w %‘ggiza%%o- v

pyr anosyl-qpy b-—g JJxﬁ,Qn(lﬁ W Ppzolera-(3-11-{14 droxyethyl) -
4- ([ 2- chlof’o4( (plpera2|n 1yI)carbonyl]-1-Erretv\l‘*|7yl)-y Y

et hyl capb@mwz}nmﬂpw) Jdeertydr el hyd mSt iy B) Otblyueappamb9iybraboxy ) -

oxy)-5-isopropyl -1H pyrazole, and pharmaceutically acceptable salts

t het@of 2 -pk4hya pharazo)lne eyl Vo + eoptespy 1 beH-pprahelabove [ 13)
3-(B-D-glucopyranosyloxy)-5-isopropyl-4-{[4-(3-{1-
[(4-methylpiperazin-1-yl)carbonyl]-1-(methyl)ethyl-
carbamoyl}propoxy)-2-methylphenyl lmethyl)}-1H-pyrazole;
3-(-D-galactopyranosyloxy)-1-(3-hydroxypropyl)-5-

15 isopropyl-4-{[4-(3-{1-[(piperazin-1l-yl)carbonyl]-1-
(methyl)ethylcarbamoyl}propyl )}phenyl]lmethyl)}-1H-pyT razole;
3-(f-D-galactopyranosyloxy)-5-isopropyl-4-{[4-(3-{1-
[(piperazin-1-yl)carbonyl]-1-(methyl)ethylcarbamoyl}-
propoxy)-2-methylphenylimethyl)}-1H-pyrazole;

20 4-{[2-fluoro-4-(3~{1-[(piperazin-1-yl)carbonyl]-1-(methyl)-
ethylcarbamoyl }propyl)phenyl]methyl}-3-(p3-D-galacto-
pyranosyloxy)-5-isopropyl-1H-pyrazole;
4-{[2-chloro-4-(3-{1-[(piperazin-1-yl)carbonyl]-1-(methyl)-
ethylcarbamoyl}propyl)phenyl]methyl}-3-(f-D~glucopyranosyl-

25 oxy)-5-isopropyl-lH-pyrazole, and
pharmaceutically acceptable salts thereof;

[14] a pyrazole derivative described in the above [13]



17 16 Novenber 2006 which is a conpound selected fromthe foll ow ng
group: 3-((3-D-gal actcpyranosyl oxy)-4-[(4-{3-[1-{[4- (2t O¥r 2006
et hyl ) pi perazin -1-yl]carbonyl)-1- (méthyl ) et hyl car banoyl] -

propyl ) phenyl ) net hyl ] - 5-i sopropyl -1 H pyrazole; 5

3-((3-Dgal act opyranosyl oxy) - 5-i sopropyl -4-{[4-(3-(1-

[ (pi perazin-|-yl)carbonyl]-1-(nethyl)ethyl carbanoyl)- propyl) phenyl]
met hyl ) - 1H pyr azol e; _

3-(3-D @ih&@gp9ﬁa@o§3ﬂ“®%ﬂd4-5[e(1&0{t§q Fqqm- e hiRit bXyer Bypyoup:

pi perazi n-1-yl Jcarbonyl ) -1- (et hyl ) et hyl car banoyl ] 10

pr opy| ) 32{ frebhykphetppyrenioply]loByi)sdprdid L3H byl agol - hydroxy-

3- ((3-D-gal act cpyranosyl oxy) - 5-i sopropyl -4-{[4-(3-{1-] (4-

net hy| pEpBY &2 PAPer@AZ darlbedyicprbomyet i ) @teyicat bemnyF3r barepyly
phenyl ] met hyl ) - 1H pyr azol e; )

3- (( 3- DPEPOE &P PRERYIYIMSENY1E -iSsdFopRARY {TH-gygaet¢4- 15

met hyl pi perazi n-1-yl)carbonyl]-1-(nethyl)ethyl car banoyl ) -

et hdxy) 32{ fePhgkphetppymenioply)Loxt) pyr-dasingopyl-4-{[4-(3-{1-
3-(3-D-?Iugopyranosyloxy)-4-[(4- 2-[1-{[4-(2- hydroxyet hyl) -

pi per azi APIPGTREAPHGTYIL) CRXoReyRyI-Yet (RA tdar o @ Hoxey 1) -
2-nethy|phengl)nethyl]-S-isopr%pyl-lH—pyrazole; 20

3- (( 3- DPHPRESP PRERTIIMGERAY S -LFoPHERACE { [ 4- (2-{I -
[(piperazin-l-yI)carbonyl]-1-(nethy|)ethy|carbanny12-

et hoxy) 32{ hePhglpreRpyramesieyyd Hépyldzdld[1-{[4-(Z-hydroxyethyl)-

(Pt per BIPRESENT dasldPEPoPy (et P RA o oy ansey 1 -

S (P, DR EPRE by AR ORF A BB o (HoPHeRI 1Py azole;

LPTperazip- &yl ) Gt Rooy Ll I A TB Yl Sy S RATY - (53— (1- 1 (a-
methylpiperazin-1-yl)carbonyl]-1-(methyl)ethylcarbamoyl}-
propyl)phenyl]methyl}-1H-pyrazole;
3-(B-D-glucopyranosyloxy)-5-isopropyl-4-{[4-(2-{1-[(4-

15 methylpiperazin-l-yl)carbonyl]-1-(methyl)ethylcarbamoyl}-
ethoxy)-2-methylphenyilmethyli}-iH-pyrazole;
3-(p-D-glucopyranosyloxy)-4-[(4-{2-[1-{[4-(2-hydroxyethyl)-
piperazin-l—yl]carbonyl}—l—(methyl)ethylcarbamoyl]ethoxy}—
2-methylphenyl)methyl]-5-isopropyl-1H-pyrazole;

20 3-(B-D-glucopyranosyloxy)-5-isopropyl-4-{[4-(2-{1-
[(piperazin—1—Yl)carbonyl]—1—(methyl)ethylcarbamoyl}—
ethoxy)-2-methylphenyllmethyl}-1H-pyrazole;
3-(B-D-glucopyranosyloxy)-5-isopropyl-4-{[4-(3-{1-
[(piperazin-1-yl)carbonyl]-1-(methyl)ethylcarbamoyl}-

25 propyl)-2-methylphenyl]methyl}-1H-pyrazole;
3-(f-D-glucopyranosyloxy)-5-isopropyl-4-{[4-(3-{1-

[ (piperazin-1l-yl)carbonyl]-1-(methyl)ethylcarbamoyl}-



16 Novenber 2006 18 propoxy)-2-net hyl phenyl ] et hyl)-1H pyrazol e;

3- ((3- D-gal act opyr anosyl oxy) - 5-i sopropyl - 4-{[4- (3-{1- 16 November 2006

[ (pi perazin-1-yl)carbonyl]-1-(nethyl &t hyl car banoyl ) -

pr opoxy) - 2- net hyl phenyl ] et hyl ) - 1H pyrazol e; 5
4-{[2-fluoro-4-(3-{1-[(pi perazin-1-yl)carbonyll-I-(nmethyl)-

et hyl car banoyl ) pr opyl ) phenyl ] net hyl ) - 3- (( 3- D- gal act o-

pyr anosyl oxy) - 5-i sopropyl - 1H pyrazol e, and pharmaceutically acceptabl e

sal ts t pebpoky )[-L5hea mNanasautretaly CpnpshyropoTORPri sing as an active
10 ingredient a pyrazole derivative described in any one of the above

[ 11-[ 14k, (B- phaumaeeuidyaainos vaesspt-abl s sgtdpyhes epf 40(3-a1pr odrug
thereof; [16] a human SG.T1 inhibitor conprising as an active ingredient
a pyrazolpigeravahni-ve ydoseddeed; 1 In- Bnimotiey Df et helcdbbakoye}f1] - [ 147, a
pharmaceutically acceptable salt thereof or a prodrug thereof; [171 an
agent f pfropbhiyhi-i-ne tpeStmTeandi Jale thyaey gl yceytra@zoTeppri sing as an active
i ngredi ent a pyrazole derivative described in any one of the above

[ 11-§ 14k { a2 pHakvaoeUt-i (Gal {I1y [AQ iaeaept abl B- gB) tatbenedf - OF (Aephedl) ug
~thereof; [ 18 ] an agent for the prevention or treatment of a disease
associ akedy Wk aReNGIptERY 18, phdt i ety 1 5€3- B-BNgathéve- i ngredient a

pyrazol e derivative described in any one of the above [1]-[141, a
phar macewtatakiyy oagygem-adop realtl 1 1rermafaod le 25a@d prodrug thereof; [19]
an agent for the prevention or treatnent described

pharmaceutically acceptable salts thereof;

[15] a pharmaceutical composition comprising as an active

10 ingredient a pyrazole derivative described in any one of the
above [1]1-[{14], a pharmaceutically acceptable salt thereof or
a prodrug thereof;

{16] a human SGLT1 inhibitor comprising as an active

ingredient a pyrazole derivative described in any one of the
15 above [1]-[14], a pharmaceutically acceptable salt thereof oxr
a prodrug thereof;

[17]1 an agent for inhibiting postprandial hyperglycemia
comprising as an active ingredient a pyrazole derivative
described in any one of the above [1]1-[14], a pharmaceutically

20 acceptable salt thereof or a prodrug thereof;

[18] an agent for the prevention or treatment of a disease
associated with hyperglycemia, which comprises as an active
ingredient a pyrazole derivative described in any one of the
above [1]1-[14], a pharmaceutically acceptable salt thereof or

25 a prodrug thereof;

[19] an agent for the prevention or treatment described

in the above [18] wherein the disease associated with



in the above [18] wherein the disease associated with 19 16 Novenber 2006
hyperglycem a is a disease selected fromthe group consigSibi8mp 2006

di abet es, inpaired gl ucose tol erancel9di abetic conplications, obesity,
hyperinsul i nem a, hyperlipidem a, hyper chol esterol em a,
hypertriglyceridema, |ipid nmetabolism 5 disorder, atherosclerosis,
hypertensi on, congestive heart failure, edema, hyperuricem a and gout;
[20] an agent for the inhibition of advancing inBaired gl ucose tol erance
or i npalYBET gA¥ERPRG gl cefiifgafte shilasdess from Aheusrerp CoRpmiteRing
conprises as an active ingredient a pyrazole 10 derivative_described in
any oneoéﬁlﬁﬁ@téﬁbvhmwﬂirTQEPPCQSeﬁﬁéﬁﬁﬁ%%%%iééPP?tééb%%®B%F§a§aPPsr

t hereof or a prodrug thereof; [ 21 ] an agent for the prevention or
treat nefPedityd. dP¥BEEEngY4SBPALSd WP HH® 4SS Eas 8 e Bt ood gal act ose

| evel , which conprises as an active ingredient a pyrazole derivative
descri b@HOl§5tﬁﬁggﬁvlémeh8PeFﬁél§Bd\F@r[l erifs] Lipishdreeeeedisnl |y
acceptable salt thereof or a prodrug thereof; [22] an agent for the

pr event #6R0BAEEr cALRERPSAASEPFBEd NYRHENAIEVe [COMIGS Whee ehmathe

di sease associatedwith the increase of blood gal actose |evel is

gal act oS@itare20ef 2B - aPPR&FHAEEGM Gl ogeddi't i on described in the above
[ 15] wherein the dosage formis sustained release fornulation; [ 24 ] an
agent descri bed0i n2AnyIehe AT tHee abRRAEPTt AR 0L 3dvEn¢ingetBPALTfe
dosage formis sustained rel ease fornpul ation; a.method for the

or ovent| GHLO1¢ darsrics oF HTebeed L2 Lgdharaeed ™A o RyBEFBFhEsm a,
whi oh_conprises Admi nistering, .90 LoehlNg ATHNL, 86 2R B30k
derivati ve' 3€SCH Y GEh§GomP g by
10 derivative described in any one of the above [1]-[14], a
pharmaceutically acceptable salt thereof or a prodrug thereof;

[21] an agent for the prevention or treatment of a disease
associated with the increase of blood galactose level, which
comprisesasanactiveingredientapyrazolederivative described

15 in any one of the above [1]-[14], a pharmaceutically acceptable
salt thereof or a prodrug thereof;

[22] an agent for the prevention or treatment described
in the above [21] wherein the disease associatedwith the increase
of blood galactose level is galactosemia;

20 [23] a pharmaceutical composition described in the above
[15] wherein the dosage form is sustained release formulation;

[24] an agent described in any one of the above [16]1-[22]
wherein the dosage form is sustained release formulation;

[25] a method for the prevention or treatment of a disease

25 associated with hyperglycemia, which comprises administering

an effective amount of a pyrazole derivative described in any

one of the above [1]-[14], a pharmaceutically acceptable salt



one of the above [1]-[14], a pharmaceutically acceptable salt 20 16
Novenber 2006 thereof or a prodrug thereof; [26] a nmethog,fQpdN8o06

i nhibition of advancing inpaired gl @d8ose tolerance into diabetes in a
subj ect, which conprises admnistering an effective anount of a pyrazole
derivative 5 described in any one of the above [1]-[14], a
pharmaceutically acceptable salt thereof or a prodrug thereof; [27] a
use of a pyrazole derivative described in any one of the above [ 1] - |
14 |1 , ahphavfiaceuti pabldyuacadeiraftife salt thereof or a prodrug thereof
for the manufacture of a pharmaceutical 10 conposition for the prevention
or treatnent ¢bed dimseadsed Assothat edhwbihihypefgbkycencang 28paarage of a
pyrazol e derivative described in any one of the

above[ 1§1htdkeapbaenasedticad | diasleecent abl @ sabtjeidigr eafichotoapptiedsug
thereof for the manufacture of a pharnmaceutical 15 conposition for the

i nhi bi t heninfsadvang ag efgaictddregldicase dOlLerpycez o né oddiabatesei n a
subj ect; [29] a pharmaceutical comnbination which conprises (A a

pyr azol eegerivati ¥e dgsoniebed the amovang 1gf- [tig ,abopieathbcbldlicalay
pharmaceutically acceptable salt thereof or a prodrug thereof, 20 and (B)
at | eashcoaptaBnbesasetl edked dfr @n them@aty canstséf ng of an insulin
sensitivity enhancer, a glucose absorption inhibitor, a biguanide, an
insulin secre{on nlmnoera pySkdPe derhibatve @rsdmbhbkdmmoanynsdki n
anal ogue, a glucagon receptor antagonist, an insulin receptor kinase

sti nul aof the doyepli dil 4 25 apgmindasant 1icahhy bickep,t ad 16 Pt ttlghkeof
peptidase IV inhibitor, a protein tyrosine phosphatase-1B inhibitor, a
gl ycogenr a prodrug thereof for the manufacture of a pharmaceutical

10 composition for the prevention or treatment of a disease
associated with hyperglycemia;

[28] a use of a pyrazole derivative described in any one
of theabove [1]-[14], apharmaceuticallyacceptable salt thereof
or a prodrug thereof fo;‘ the manufacture of a pharmaceutical

15 composition for the inhibition of advancing impaired glucose
tolerance into diabetes in a subject;

[22] a pharmaceutical combination which comprises (&) a
pyrazole derivative described in any one of the above [1]-][14],
a pharmaceutically acceptable salt thereof or a prodrug thereof,

20 and (B) at least one member selected from the group consisting
of an insulin sensitivity enhancer, a glucose absorption
inhibitor, a biguanide, an insulin secretion enhancer, a SGLT2
inhibitor, an insulin or insulin analogue, a glucagon receptor
antagonist, an insulin receptor kinase stimulant, a tripeptidyl

25 peptidase II inhibitor, a dipeptidyl peptidase IV inhibitor,
a protein tyrosine phosphatase-~1B inhibitor, a glycogen

phosphorylase inhibitor, a glucose-6-phosphatase inhibitor, a



phosphoryl ase inhibitor, a glucose-6-phosphatase inhibitor, a 21 16
Novenber 2006 fructose-bi sphosphatase inhibitor, a pwdveie@mber 2006
dehydr ogenase i nhi bitor, 21

ahepat i cgl uconeogenesi sinhibitor, D-chiroinsitol, a glycogen synthase

ki nase-3 inhibitor, glucagon -1ike peptide-1, a glucagon-|like peptide-1
anal ogue, a glucagon-1like peptide-1 5 agonist,anylin,an anylin anal ogue,
an anylin agonist, an al dose reductase inhibitor, an advanced gl ycation
endpr oddeus t ofser-redtsipdye spitd tei o rinhal pirtotei e kiyragea G i aehpirogengse

y-am nobutyric acid receptor antagonist, a sodium channel antagonist, a
t ranscr iphifddtoar, dReKB tiinhg bicoreogehepi el ind ipdrtod dBsehimbilbistigol .an

N acetyl at ed- a- | i nked-aci d- di peptidase inhibitor, insulin-like growh
fact or - b,glytedet evntbaseed rgrapmthihhibotor a gdluataad at ~1didrd e tgdewth
factor anal ogue, epidermal growh factor, nerve gromh factor, a

carni ti segtiecagani-vékeupépi hde- b-dnadrapye | anslihgbbpdadtifienpepsiBEB1761,
bi nocl onol, sul odexi de, Y-128, antidiarrhoics, cathartics, a

hydrxy esohyisdl, uaray i, eoemminm Ane bdaee age annhibiagonisaf.i on ad dased
derivative, af33-adrenoceptor agonist, an acyl-coenzyne A chol esterol
acyl t r amsfimcass s rhpbdibtidior, pmoladbianced lgidat oy nomépr edeptsr agoni st
a chol esterol 20 absorption inhibitor, a |lipase inhibitor, a m crosomal
tri gl ycépirae ttioansinddbditetrei i inpetsiittokingded goxigehakeori ndi bitor, " a
carnitine pal mtoyl-transferase inhibitor, a squal ene synthase

i nhi bi t gramanpbwidensi egibli pepepternanstegpndist . eghawskum achmewel ni ¢ aci d
derivative, a bile acid sequestrant, 25 a sodiunibile acid cotransporter
i nhi bi t entagoglisitesteetalanssirdpt themrisfreNpnd dinhiiidy t or, Lapidppetite
supfgessant, an

peroxidase inhibitor, an N-acetylated-o-linked-acid-
dipeptidase inhibitor, insulin-like growth factor-I,
platelet-derived growth factor, a platelet-derived growth
factor analogue, epidermal growth factor, nerve growth factor,
a carnitine derivative, uridine, 5-hydroxy-1-methylhidantoin,
15 EGB-761, bimoclomol, sulodexide, Y-128, antidiarrhoics,
cathartics, a hydroxymethylglutaryl coenzyme A reductase
inhibitor, a fibric acid derivative, a f33-adrenoceptor agonist,
an acyl-coenzyme A cholesterol acyltransferase inhibitor,
.probcol, a thyroid hormone receptor agonist, a cholesterol
20 absorption inhibitor, a lipase inhibitor, a microsomal
triglyceride transfer protein inhibitor, a lipoxygenase
inhibitor, a carnitine palmitoyl-transferase inhibitor, a
squalene synthase inhibitor, a low-density lipoprotein receptor
enhancer, anicotinic acid derivative, a bile acid sequestrant,
25 a sodium/bile acid cotransporter inhibitor, a cholesterol ester
transfer protein inhibitor, an appetite suppressant, an

angiotensin-converting enzyme inhibitor, a neutral



angi ot ensi n-converting enzyne inhibitor, a neutral 16 Novenber 2006 22
endopepti dase inhibitor, anangi otensinllreceptor antagord NovemB&r 2006
endot hel i n-converting enzyne inhibitae, an endothelin receptor
antagoni st, a diuretic agent, a cal cium antagonist, a vasodilating

anti hypertensi ve agent, a synpathetic blocking 5 agent, a centrally
acting antihypertensive agent, an aZ2-adrenoceptor agonist, an
antiplatelets agent, a uric acid synthesis inhibitor, a uricosuric agent

and a ugh8ap¥ptabkakinizesitd30knangidtach 404 1The quEMentheagenhikreat nent
of a disease 10 associated with hyperglycem a, which conprises

adm ni sagr éAgothB1eht eohives tamyin Bime( Antai YT @Z 0l £n dehayaheYendescri bed
in any one of the above [1]-[14], a pharmaceutically acceptable salt

t her eof reee ptprodntggbheseqf a andréBicabgkrast aonglsetheantagbackeqd from
the group consisting of an insulin sensitivity 15 enhancer, a gl ucose
absor pt horadsdt bt Diig @bl Guask feenaivé nsgdr, aSegmphitbe takhBneeking SGLT2
inhibitor, an insulin or insulin anal ogue, a glucagon receptor

ant @gonageéntanai BeHkira1N§CeRitAng Kntasy dtBlaite @Agéfit peghi dyl _
peptidase Il inhibitor, a dipeptidyl peptidase IV inhibitor, a protein

tyrosi ng,203p8asphptaseadBniiBhi, bbhoantapabyeaaen pResrhoryL2se kihigbi tor,
a gl ucose- 6- phosphat ase 1 nhibitor, a fructose-bi sphosphatase i nhibitor,

a pyruvayftHebydr agrasse ohidbidrdicosuriepaldent G oneagengsiys i nhi bitor,
D-chiroinsitol, a glycogen synthase kinase-3 inhibitor, glucagon-Iike
pepti dealkaaiglueagon-|i ke 25 peptide-1 anal ogue, a glucagon-1ike
pepti de-1 agonist, anylin,
[30] amethod for the prevention or treatment of a disease
10 associated with hyperglycemia, which comprises administering
an effective amount of (A) a pyrazole derivative described in
any one of the above [1]-[14], a pharmaceutically acceptable
salt thereof or a prodrug théreof, and (B) at least one member
selected from the group consisting of an insulin sensitivity
15 enhancer, aglucoseabsorptioninhibitor, abiguanide, aninsulin
secretion enhancer, a SGLT2 inhibitor, an insulin or insulin
analogue, a glucagon receptor antagonist, an insulin receptor
kinase stimulant, a tripeptidyl peptidase II inhibitor, a
dipeptidyl peptidase IV inhibitor, a protein tyrosine
20 phosphatase-1B inhibitor, a glycogen phosphorylase inhibitor,
a glucose-6-phosphatase inhibitor, a fructose-bisphosphatase
inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic
gluconeogenesis inhibitor, D-chiroinsitol, aglycogen synthase
kinase-3 inhibitor, glucagon-1like peptide-1, a glucagon-1like
25 peptide-1 analogue, a glucagon-like peptide-1 agonist, amylin,

an amylin analogue, an amylin agonist, an aldose reductase

inhibitor, an advanced glycation endproducts formation



an anylin anal ogue, an anylin agonist, an al dose reductase inhibitor, an
advanced gl ycati on endproducts formati on 23 16 Novenbar R806mbémoist or,
a protein kinase Cinhibitor, a y-an?%obutyric acid receptor antagonist,
a sodi um channel antagonist, a transcript factor NF-xB inhibitor, a

| i pid peroxidase inhibitor, an N-acetyl ated-a-I|inked-acid-di peptidase
inhibitor, 5 insulin-like gromh factor-I, platelet-derived growh
factor, a platelet-derived growmh factor anal ogue, epidermal growth

f act or , imeibétgrowt IPHEior K1aas8r Ai iinkd Heet va Yvanippbditygic acid

5- hydroxy-l-neth | hi dant oi n, EGB- 76l , bi nocl onol , sul odexi de, Y-128,
ant|d|a¥?ﬁ6PE§I‘%%&¢ﬁﬁ%4%% EhQH9aPB%¥H§PH?¥@PG@&Pﬂleo éd@ﬁ??ﬁﬁr%PL
reductase inhibitor, a fibric acid derivative, a 3;-adrenoceptor
agonist?aﬁﬁ0§c§F:§BeﬁE9ﬁbiAO§hoEeéﬂ@ﬁ@lPam%ﬁWkﬁﬁsﬁ@h%hiﬁqwutﬁmor,
probcol, a thyroid hornone receptor agonist, a chol esterol absorption

i nhi bi tHracatyipase-pnRibkedr acigd-giPepdddase ringliydigide transfer
protein inhibitor, a 15 |ipoxygenase inhibitor, a carnitine
palﬁlto&?SPiéﬁsﬂékés%FOW?ﬂnﬂﬁQPﬂr o B4ahréRé- §?ﬁﬂﬁ§§e9FﬁWFblf%?t°é

| ow densi t poprotein _receptor enhancer, a nicotinic acid derivative,
a bil e?a®t ﬁt§éaﬁe§?F&ﬁ?d greydPuRPESitre aditd oSter-arkdpstaraial | SFPBiR or, a
chol esterol ester transfer proteln i nhibitor, an 20 appetite suppressant
an angi BRERST n-REVRraT M R AAFROT -i ANFBFROF1PE kit a1 ¥Rddpepiidase

i nhi bi tor n angiotensin recgeptor_antagoni st, an
endot he? THYEBATEFLT watamaéantﬁﬁpﬁ.%% Lty AN e

ant | hypbr 13Rci 1BYABRRETRIRCH  sfRARERELIE Dlo PR ENG HGH Y 1P REETH 'y
actllO g

coenzyme A reductase inhibitor, a fibric acid derivative, a
B3;-adrenoceptor agonist, an acyl-ccenzyme A chclesterol
acyltransferase inhibitor, probcol, a thyroid hormone receptsr
agonist, acholestéerol absorptioninhibitor, alipaseinhibitor,
a microsomal triglyceride transfer protein inhibitor, a
15 lipoxygenase inhibitor, a carnitine palmitoyl-transferase
inhibitor, a squalene synthase inhibitor, a low-density
lipoprotein receptor enhancer, a nicotinic acid derivative, a
bile acid sequestrant, a sodium/bile acid cotransporter
inhibitor, a cholesterol ester transfer protein inhibitor, an
20 appetite suppressant, an angiotensin-converting enzyme
inhibitor, a neutral endopeptidase inhibitor, an angiotensin
II receptor antagonist, an endothelin-converting enzyme
inhibitor, an endothelin receptor antagonist, adiuretic agent,
a calcium antagonist, a vasodilating antihypertensive agent,
25 a sympathetic blocking agent, a centrally acting
antihypertensive agent, an o0j-adrenoceptor agonist, an

antiplatelets agent, a uric acid synthesis inhibitor, a



anti hypertensi ve agent, an a.2-adrenoceptor agonist, an antiplatelets
agent, a uric acid synthesis inhibitor, a 24 16 Novenhel ngd0fperrdod@suric
agent and a urinary al kalinizer; [31F4a nethod for the inhibition of
advancing inpaired glucose tolerance into diabetes in a subject, which
conprises admnistering an effective anount of (A) a pyrazole derivative
5 described in any one of the above [1]-[14], a pharmaceutically
acceptabl e salt thereof or a prodrug thereof, and (B) at |east one
menber $ELeOsEF T GrEGHe DD WoHRISY | gKdELBHhZPASUl in  sensitivity
enhancer, a glucose absorption inhibitor, a biqguanide, an insulin
secretion enhddddr @ aesbet fpghithet pRiPatann RIuPENaFCings dMPEigiedl ogue,
a glucagon receptor antagonist, an insulin receptor kinase stinulant, a
tri pept i9dylicogeptrdgsance] infai iebetea W peSURIHAC e phildhs 6 OMpLiisieishi t or ,
a protein tyrosine phosphatase-IB inhibitor, a glycogen phosphoryl ase

i nhi bi t @dmizigiteeddd enphbEphbi B8 andiH bicfof A) 2 PyFazsse dsrivative

bi sphosphat ase i nhi bitor, a pyruvate dehydrogenase inhibitor, a hepatic
gl uconedgerEdibed ARi BY AMDOENERBIFRIYDI[ gl icbhe® PBHRPAGESE tRiCRAIE- 3

i nhi bitor, glucagon-like peptide-I, a _glucagon-like peptide-1 anal ogue,
a gl ucagesepitied lsepeildet Beragdrsta PARGEYY, tRATERYI | AR AnEE bgue 1eastanyl in
agoni st ,an al dose 20 reductase inhibitor, an advanced glycation i

endpr od@&Ees MefiheFatSeIre G iR HiidR | the pFPRWP R fhskiedi Aki Brt dpsudin

y-am nobutyric acid receptor antagonist, a sodium channel antagonist, a
t r anscr iSEP SEAEVGt INERBTIGRT bid LRGP IS RRFOTREFBRP dhRRIPARPEIt 8r, an
N-acetyl at ed- a-| i nked- aci d .25 digegtidase i nhibitor, insulin-like growth
factor_plguanlde, an insulin secretion enhancer, a SGLT2 inhibitor,

10 an insulin or insulin analogue, a glucagon receptor antagonist,
an insulin receptor kinase stimulant, a tripeptidyl peptidase
II inhibitor, a dipeptidyl peptidase IV inhibitor, a protein
tyrosine phosphatase-1B inhibitor, a glycogen phosphorylase
inhibitor, a glucose-6-phosphatase inhibitor, a fructose-

15 bisphosphatase inhibitor, é.pyruvate dehydrogenase inhibitor,
ahepatic gluconeogenesis inhibitor, D-chiroinsitol, aglycogen
synthase kinase-3 inhibitor, glucagon-like peptide-1, a
glucagon-like peptide-1 analogue, a glucagon-like peptide-1
agonist, amylin, anamylin analogue, anamylinagonist, analdose

20 reductase inhibitor, an advanced glycation endproducts
formation inhibitor, a protein kinase C inhibitor, a
y-aminobutyric acid recepfor antagonist, a sodium channel
antagonist, a transcript factor NF-xB inhibitor, a lipid
peroxidase inhibitor, an N-acetylated-o-linked-acid-

25 dipeptidase inhibitor, insulin-like growth factor-I,
platelet-derived growth factor, a platelet-derived growth

factor analogue, epidermal growth factor, nerve growth factor,



pl atel et-derived growh factor, a platelet-derived gromh factor
anal ogue, epidermal growth factor, nerve grow h factorjg daiephlevesber
2006 a carnitine derivative, uridin& 5-hydroxy-I-nethylhidantoin,
EGB- 761, binocl onol, sul odexi de, Y-128, antidiarrhoics, cathartics, a
hydr oxynet hyl gl utaryl coenzyne A reductase inhibitor, a fibric acid
derivative, a(33-adrenoceptor agonist, 5 an acyl-coenzyne A chol esterol
acyl transferase inhibitor, probcol, a thyroid hornone receptor agonist,
a chol estcenolitialsdeptiven iiviehi bridinea 3-ilpadecoxnhl bieoryllaidastosonal
triglyceride transfer protein inhibitor, a |ipoxygenase inhibitor, a
carni t im@B pabin t byhotdamsfler ®3d odexilsiet,orY, - &2 80 auedeaverlsyhthase
inhibitor, a lowdensity |ipoprotein receptor enhancer, a nicotinic acid
deri vatcatharnthcbe achgdsegyosttigniolutaryoldiaogriy e deitedottansport er
inhibitor, a cholesterol ester transfer protein inhibitor, an appetite
suppr ess@inibiaor, angibtensaci ¢ devanbitiyeenz Pae adokenbiceptoraagenisal 15
endopepti dase inhibitor, an angiotensin Il receptor antagonist, an
endét hed nacphvepthagmenay el olelsitigirtodr acanl eredotfestdse IwcEpt ver,
antagoni st, a diuretic agent, a cal cium antagonist, a vasodilating
anti hyperoensilveaagbpreoid bdympenieettiecddtoukiagpniglenta ehekestardy acting
anti hypertensive agent, an 20 a2-adrenoceptor agonist, an antiplatelets
agent, absierptaendinbyhtilesi.s a AHipgisteorinhal hirti os i il eigesemahd a urinary
al kalinizer; [32] a use of (A) a pyrazole derivative described in any
one of thegidpoerife] ftfanpfex pRateddedinnddlitoncceptideygenase 25 t her eof
or a prodrug thereof , and (B) at | east one nenber sel ected

inhibitor, a carnitine palmitoyl-transferase inhibitor, a

10 squalene synthase inhibitor, alow-density lipoprotein receptor
enhancer, anicotinic acid derivative, a bile acid seqguestrant,
a sodium/bile acid cotransporter inhibitor, a cholesterol ester
transfer protein inhibitor, an appetite suppressant, an
angiotensin-converting enzyme inhibitor, a neutral

15 endopeptidase inhibitor, anangiotensinII receptor antagonist,
an endothelin-converting enzyme inhibitor, an endothelin
receptor antagonist, a diuretic agent, a calcium antagonist,
a vasodilating antihypertensive agent, a sympathetic blocking
agent, a centrally acting antihypertensive agent, an

20 op-adrenoceptor agonist, an antiplatelets agent, a uric acid
synthesis inhibitor, a uricosuric agent and a urinary
alkalinizer;

[32] a use of (A) a pyrazole derivative described in any

one of the above [1]-[14], a pharmaceutically acceptable salt

25 thereof or aprodrug thereof, and (B) at least one member selected
from the group consisting of an insulin sensitivity enhancer,

aglucose absorptioninhibitor, abiguanide, aninsulinsecretion



fromthe group consisting of an insulin sensitivity enhancer, a glucose
absorption inhibitor, a biguanide, an insulin secretiag ®6vdfbdNoverber
2006 enhancer, a SGLT2 inhibitor, afbinsulin or insulin anal ogue, a

gl ucagon receptor antagonist, an insulin receptor kinase stinmulant, a
tripeptidyl peptidase Il inhibitor, a dipeptidyl peptidase IV inhibitor,
a protein tyrosi ne phosphatase-1B 5 inhibitor, a glycogen phosphoryl ase
inhibitor, a glucose-6- phosphatase inhibitor, a fructose-bisphosphatase
i nhi bi tephancepyravafeTdehyltbyeprseaP nhpHRidh, 0B hepatie ghaéedssgenesis
inhibitor, D-chiroinsitol, a glycogen synthase kinase-3 inhibitor, ‘
gl ucagoa- g1 keapept rgeeptog ghlieagoasiti-k@rpapswdn mremdbghenage

gl ucagon-1i ke peptide-1 agonist, anylin, an anylin anal ogue, an anylin
agoni ststamubanbsea ricdirensdy hipepttislasead I aopahRééargl pcaipentidyl
endproducts formation inhibitor, a protein kinase Cinhibitor, a

y- am nobePyifesacid iebépidprantasniteinr WrpsdingmrtesnedtaseayBnist, a
transcript f actor NF -KBinhibitor, 15 a |ipid peroxidase inhibitor, an
N- adet yiabedihori nReglygeisan- PPgeprrddss s dlibiidror i sl wceskebgrowt h
factor-1, platelet-derived growmh factor, a platelet-derived growh
fact or Rpaspyabasepifeibhtolyr A RUEAEE6r Pis@hPs Pt mse LaBABA O, a
carnitine derivative, uridine, 5-hydroxy-I-nethylhidantoin, 20 EGB-761,
bi mocl oRBruvateofeRy8609eness, 1RREPALRFhGi &ePatdgt HriGReogenesis
hydroxynethg[ | utaryl coenzynme A reductase inhibitor, a fibric acid

deri vativel h%ggaaHréﬁéééﬂpéﬂtﬁéonPsﬁ}Ycﬁﬂeébiﬂgﬁﬁéﬁ%?Hﬁ”%?%%b@esteroI
acyltransferase inhibitor, frobcol, a thyroid hornone recegéor agoni st ,

a chol es?R+BIt95. BT FIPRH HihPGRGAe d 1 PpasecafP ot t6f, PP € ool

10 analogue, a glucagon-like peptide-1 agonist, amylin, an amylin
analogue, an amylin agconist, an aldose reductase inhibiter, an
advanced glycation endproducts formation inhibitor, a protein
kinase C inhibitor, a y-aminobutyric acid receptor antagonist,
asodiumchannel antagonist, atranscript factorNF-kBinhibitor,

15 a lipid peroxidase inhibitor, an N-acetylated-a-linked-acid-
dipeptidase inhibitor, insulin-lilike growth factor-I,
platelet-derived growth factor, a platelet-derived growth
factor analogue, epidermal growth factor, nerve growth factor,
a carnitine derivative, uridine, 5-hydroxy-1l-methylhidantoin,

20 EGB-761, bimoclomol, sulodexide, ¥Y-128, antidiarrhoics,
cathartics, a hydroxymethylglutaryl coenzyme A reductase
inhibitor, a fibric acid derivative, a ff3-adrenoceptor agonist,
an acyl-coenzyme A cholesterol acyltransferase inhibitor,
probcol, a thyroid hormone receptor agonist, a cholesterol

25 absorption inhibitor, a lipase inhibitor, a microscmal
triglyceride transfer protein inhibitor, a lipoxygenase

inhibitor, a carnitine palmitoyl-transferase inhibitor, a



triglyceride transfer protein inhibitor, a |ipoxygenase inhibitor, a
carnitine palmtoyl-transferase inhibitor, a 16 Novenmier ng0&&er2 2006
squal ene synthase inhibitor, a |l owdegnsity |ipoprotein receptor
enhancer, a nicotinic acid derivative, a bile acid sequestrant, a
sodiunibile acid cotransporter inhibitor, a cholesterol ester transfer
protein inhibitor, an appetite suppressant, an 5 angi ot ensi n-converting
enzyme inhibitor, a neutral endopeptidase inhibitor, an angiotensin |
r ecept arquaait g 8iysithaseni eindot het | B-lonveer s hyy énppmeatgiitbregeptan
endothelin receptor antagonist, a diuretic agent, a cal cium antagoni st,
a vasodintsnowr at nhypetinepsicis agentvata vwynpdiiiet ecildl segiagti@nagent, a
centrally acting anti hypertensive agent, an a2-adrenoceptor agonist, an
ant i pl at ebétismaiperite, aaidract ragisporsyan hebiditelr, i tbples teraclosater agent
and a urinary al kalinizes, for the manufacture of a pharmaceutica
conpositramsfar phetepnevehtibotoor eneappeitite suphressentissasi ated with
15 hyperglycenm a; [33] a use of (A) a pyrazole derivative described in
any5 ormngfotdmesabhovenjyéfFifing] enayplearimhcdutticcal lay reoctepi bl e sal t
thereof or a prodrug thereof , and (B) at |east one nenber selected from
t he gr cplaoest $daag iothidi iasudn angdediemsin Y1 gelbapdor, arbagghicbse
absorption inhibitor, abiguanide, an insulin secretion enhancer, a SG.T2
i nhi bi taor ,ermtothsyinnconviensihgneaayimegd@hity tgituc @yoreréeepe bin
antagoni st, an insulin receptor kinase stinulant, a tripeptidyl
pept i dasecdptonhbiageniatdi pepiurgticpepentiase dal¢ihwh irbrgoniprot ei n
tyrosi ne phosphat ase- 1B

a vasodilating antihypertensive agent, a sympathetic blocking

10 agent, a centrally acting antihypertensive agent, an
oy-adrenoceptor agonist, an antiplatelets agent,.a uric acid
synthesisinhibitor, auricosuricagentandaurinaryalkalinizer,
for the manufacture of a pharmaceutical composition for the
prevention or treatment of a disease associated with

15 hyperglycemia;

[33] a use of (A) a pyrazole derivative described in any
one of the above [1]1-[14], a pharmaceutically acceptable salt
thereof or a prodrug thereof, and (B) at least onemember selected
from the group consisting of an insulin sensitivity enhancer,

20 aglucoseabsorptioninhibitor, abiguanide, aninsulinsecretion
enhancer, a SGLTZ inhibitor, an insulin or insulin analogue,
a glucagon receptor antagonist, an insulin receptor kinase
stimulant, a tripeptidyl peptidase II inhibitor, a dipeptidyl
peptidase IV inhibitor, a protein tyrosine phosphatase-1B

25 inhibitor, a glycogen phosphorylase inhibitor, a glucose-
6-phosphatase inhibitor, a fructose-bisphosphatase inhibitor,

a pyruvate dehydrogenase inhibitor, a hepatic gluconeogenesis



25 inhibitor, a glycogen phosphoryl ase inhibitor, a glucose-
6- phosphat ase i nhibitor, a fructose-bi sphosphatase i nhjbigRemped PYdeuvat e
dehydr ogenase i nhibitor, a hepatic gl2%coneogenesis 28 16 Novenber 2006
inhibitor, D-chiroinsitol, a glycogen synthase kinase-3 inhibitor,
gl ucagon-1li ke peptide-1, a glucagon-like peptide-1 anal ogue, a
gl ucagon-1i ke peptide-1 agonist, anylin, an anylin anal ogue, an anylin
agoni st, an al dose reductase inhibitor, an 5 advanced gl ycati on
endpr odugths bfidramt ilorehinmibitiorgl a proted¢egeni spsth&senkiibieser 3 a
y-am nobutyric acid receptor antagonist, a sodiumchannel antagonist, a
t ranscr iiphifeedtcor, BEukKBgonhilbkeopeptader pi e gdneeigdas<l ik pepttdade -an
N acetyl at ed- a- | i nked-aci d- di peptidase inhibitor, insulin-like growh
fact or - lanal@®guleat el gtuckegovedike ewpt ifdectiorgoaipltat @heliderawedydiowt h
fact or anal ogue, epidermal growth factor, nerve growmh factor,
acar ni t iam& lgerievaghvany Lin ¢gigeeish- hpdr akgo ke et hyd taskantrdi Qi t BECBan61,
bi nocl onol, sul odexi de, Y-128, antidiarrhoics, cathartics, a
hy dr @xy mstviaplagldigdyyle té oeneydpréddvetact esea tHon nhitbitiorqr a & phoiteiaci d
derivative, al33-adrenoceptor agonist, an acyl-coenzyne A chol esterol
acyl tr ansinersase imhiti tor, a praboodhubytihyraaidl recepter eoépgoniagqni st ,
a chol esterol absorption inhibitor, a lipase inhibitor, a m crosonal
tri gl ycersaiium ahsheelpndagioniisthidt renscaipitgecigeriBekRO@nhhbikioror, a
carnitine pal mtoyl-transferase inhibitor, a squal ene synthase
i nhi bi t e lipikopederndideygel ipbppbtern ardéproetybnhadcer linkndearcidi-c aci d
derivative, a bile acid sequestrant, a sodi.um bile acid cotransporter
i nhi bi t 6¥.pe® tdfsises tigntviPidiTer InFWndt kil e Wth nha®tedrI.an appetite
sup;l)r essant, an ) )

0 platelet-derived growth factor, a platelet-derived growth

factor analogue, epidermal growth facter, nerve growth factor,
a carnitine derivative, uridine, 5-hydroxy-1-methylhidantoin,
EGB-761, bimoclomol, sulodexide, Y-128, antidiarrhoics,
cathartics, a hydroxymethylglutaryl coenzyme A reductase

15 inhibitor, a fibric acid derivative, a 33-adrenoceptor agonist,
an acyl-coenzyme A cholesterol acyltransferase inhibitor,
probcol, a thyroid hormone receptor agonist, a cholesterol
absorption inhibitor, a lipase inhibitor, a microsomal
triglyceride transfer protein inhibitor, a lipoxygenase

20 inhibitor, a carnitine palmitoyl-transferase inhibitor, a
squalene synthase inhibitor, alow-densitylipoprotein receptor
enhancer, a nicotinic acid derivative, a bile acid sequestrant,
a sodium/bile acid cotransporter inhibitor, a cholesterol ester
transfer protein inhibitor, an appetite suppressant, an

25 angiotensin-converting enzyme inhibitor, a neutral
endopeptidase inhibitor, an angiotensinIIreceptor antagonist,

an endothelin-converting enzyme inhibitor, an endothelin



25 angi ot ensi n-converting enzyne inhibitor, a neutral endopeptidase
inhibitor, an angiotensin |l receptor antagonist, an
endot hel i n-converting enzynme inhibita&d, an endothelin %8 ﬁgvﬂgﬁgﬁgQPGZOOG
receptor antagonist, a diuretic agent, a calciumantagonist, a
vasodi | ati ng anti hypertensi ve agent, a synpathetic bl ocking agent, a
centrally acting anti hypertensive agent, an a2-adrenoceptor agonist, an
antiplatelets agent, a uric acid 5 synthesis inhibitor, a uricosuric
agent ameaeprtionaay taldoalisti,zer diufrert ithegeanuf acteleiofn @npleayomeceUt | ca
conposition for the inhibition of advancing inpaired glucose tol erance
i nt o di abeéesdiilptangubpethyp¢Bi¢naipgragobe, desiywaa e riepihdakieg by
the general 10 fornula: R6 R4 R7 X-Y-Z-N Ris R3 (Il) @ &RNN R
11 wher egentRlE reepriesdritys aa thydy cgehnilaymerten<iivé apkplt ,geaup, a C2-6
al kenyl group, a hydroxy(C2-6 al kyl) group which may have a 15 protective
group, a,CAdfetyelepaldsylagonauwp, anCanZipyeltedlekyl aguuist id utreid @CGLEd6
al kyl) group, an aryl group which nay have the sanme or different 1 to 3
subsi i t sgntthesdlsevtletbf tom & e igoeuricoyen sandg wfizahekddged iaticer , a
hydr oxy group which may have

for the manufacture of a pharmaceutical composition for the

inhibitionof advancing impairedglucose tolerance intodiabetes
in a subject;
[34] a pyrazole derivative represented by the general

10 formula:

R15

(I1)

R11 represents a hydrogen atom, a C;.g alkyl group, a Cp-4

alkenyl group, & hydroxy(Cs.g alkyl) group which may have a

15 protective group, a Cz-7 cyclealkyl group, a Cz-7 cycloalkyl-

substituted (Cj.g alkyl) group, an aryl group which may have

the same or different 1 to 3 substituents selected from the group

consisting of a halogen atom, a hydroxy group which may have

a protective group, an amino group which may have a protective

20 group, a Cji-g alkyl group and a C3.¢ alkoxy group, or an aryl(Cj_g
alkyl) group which may have the same or different 1 to 3

substituents selected from the group consisting of a halogen



a protective group, an am no group which may have a protective 20 group,

a Cl-6 al kyl group and a Cl1-6 al koxy group, or an aryli(ClofemBdX¥Hdosdr oup
whi ch may have the same or different3d to 3 substituents selected from

t he group consisting of a hal ogen 16 Novenber 2006 30 atom a hydroxy
group which may have a protective group, an am no group which may have a
protective group, a Cl-6 alkyl group and a Cl-6 al koxy group on the
ring; one of @ and T2 represents a 2,3,4, 6-tetra-O acetyl-(3-D 5

gl ucopyd eaes\d P¥IrgroWrcp vh2cB mhohbetlaaptoacetyie(@rdlp, an amino
gal act opyr anosyl oxy group, while the other represents a Cl-6 al kyl

group, @ bah Gl hhverd o Elinfe ooy, - astpst buadgroGd-snal kyl )
group or a C3-7 cycloal kyl group; Rl2 represents a hydrogen atom a

hal ogens atprg s kel oxyoud o 9r e whgh may have a protective group, a
Cl-6 al kyl group, a_Cl-6 al koxy group, a Cl-6 alkylthio group, a

hal o(CL-6 al kyhd o:gpduRd B halheEEhnbal KXY, 49rout i -0-acetyl -B-D-
Cl- 6al koxy-substituted (Cl-6 al koxy) group,

aC357cygl @abhytanbbst biyt gd6G3- 62l KoxyBguoep tedi-ad c3=aiéxyof-g-e- gener al
formula: -A-RLS in which A represents 15 a single bond, an oxygen atom a

met hyl egf;’@lQé@@Eyraﬂogywk?nQrongU‘Phiiéﬁt'Be etheLH2EbreaBHtRI8 Cepg esents
a C3-7 cycloal kyl group, a C2-6 heterocycl oal kyl group, an aryl group

whi ch nayxyhapedheasamm (@; didfHefenyrbubg 8csupstikasgntssatsad seaiads from
the group consisting of a halogen atom a hydroxy group which 20 may have

a protectiVve QnoLp) ool Jroip shictbadkylhaveud; protective group, a
Cl-6 al kyl grorf, a Cl-6 al koxy group, a C2-6 al kenyl oxy group, a

hal o( C1- 6 al kgl rgmpowsena shy dryaky(delr Gtom, a halogen atom, a hydroxy
10 agroup which may have a protective group, a Cj-g alkvl group,
a Ci1-g alkoxy group, a Cj-¢ alkylthio group, a halo(Cji-¢ alkyl)
group, a halo(Cji.-g alkoxy) group, aCji_g alkoxy-substituted (Cj-¢
alkoxy) group, aCz-7 cycloalkyl- substituted (Cy.¢g alkoxy) group

or a group of the general formula: -A-R18 in which A represents

15 a single bond, an oxygen atom, a methylene group, an ethylene
group, -OCH;- or -CH20-; and R18 represents a C3.7 cycloalkyl
agroup, a Cz.¢ heterocyvcloalkyl group, an aryvl group which may
have the same or different 1 to 3 substituents selected from

the group consisting of a halogen atom, a hydroxy group which

20 may have a protective group, an amino group which may have a
protective group, a Cj-¢ alkyl group, a C;.g alkoxy group, a
Cor-¢ alkenyloky'group, a halo(Cj-¢ alkyl) group, a hydroxy(Cj-¢
alkyl) group which may have a protective group, a carboxy group
which may have a protective group, a Cy.7 alkoxycarbonyl group,

25 a cyano group and a nitro group, or a heteroaryl group which

may have a substituent selected from the group consisting of

a halogen atom and a Cj.-¢ alkyl group;



al kyl') group which may have a protective group, a carboxy group which
may have a protective group, a C2-7 al koxycarbonyl grouwp NoZemBe £ YEIUE
group and a nitro group, or a heterodtyl group which may have a
substituent selected fromthe group consisting of a halogen atomand a
Cl-6 al kyl group; 31 16 Novenber 2006 X represents a single bond, an
oxygen atomor a sulfur atom Y represents a single bond, a Cl-6

al kyl ene group or a C2-6 al kenylene group with the proviso that X is a
“single bond ¥ whepneyentsaaskagBéebbAdd . ZapepKEgent atemc@rbenygulgbsup or
a sul fonyl group; R14 and R15 are the sane or different, and each
represefdtsm:a hydrogen atomor a Cl_6 al kyl group which nay have the sane
or different 1 to 3 groups selected fromthe foll ow ng substituent 10
group (ii), oF rhpyebentst egetthglewbohdthe Reighbdkihgnei grogen oragomto
forma C2_6 cyclic am no group which may have a substituent selected
from t h€z g¢ aikagnisirst igpurf wad tOltbBeabkgvigpotpatndl ism ehpdngdy Boné

al kyl) group which may have a protective group; 36 7 and RR, R are the
sam® or wHenf ¥r émt a, sahgleadendepresents 15 a hydrogen atom a hal ogen
atom a Cl_6 al kyl group or a Cl-6 alkoxy group; and substituent group
(ii) consi st sZoFeRrRgERERY agCady omyilc oy dave subierett §¥eugr oup, an
am no group whigh nmay,have a protective group, a nono or di (Cl-6

al kyl') am no gRoupnshRch aneythe $rive ox pibferehve apdepcharapnesents

di [ hydroxy(Cl1_6 al kyl) ]am no

a hydrogen atom or a Cj-¢ alkyl group which may have the same
ordifferent 1 to3groupsselectedfromthe followingsubstituent
10 group (ii), or they bind together with the neighboring nitrogen
atomto forma Cz.¢ cyclic amino group whichmay have a substituent
selected from the group consisting of a Ci.g alkyl group and
a hydroxy(Ci1-¢ alkyl) group which may have a protective group;
R3,R6andR7arethesamecn:different,andeachrepresents
15 a hydrogen atom, a'halogen atom, a Ci.¢ alkyl group or a Ci-g¢
alkoxy group; and
substituent group (ii) consists of a hydroxy group which
may have a protective group, an amino group which may have a
protective group, a mono or di(Cj.¢ alkyl)amino group which may
20 have a protective group, a mono or di[hydroxy(C;-g alkyl) lamino
group which may have a protective group, an ureido group, a
sulfamide group, a mono or di(Cj.g alkyl)ureido group, a mono
or di(Cjy.¢ alkyl)sulfamide group, a Cy.7 acylamino group, a Ci-¢
alkylsulfonylamino group, a group of the general formula:
25 —CON(ng)R20 in which ng and.R20 are the same or different, and
each represents a hydrogen atom or a C1.4 alkyl group which may

have the same or different 1 to 3 substituents selected from



group which may have a protective group, an ureido group, a sulfamde
group, a nono or di(Cl-6 al kyl)ureido group, a nono ofs diotedtndr 2006

al kyl ) sul fam de group, a C2_7 acyl anBfo group, a Cl-6 al kyl sul fonyl am no
group, a group of the general formula: 25 -CON(R19) R20 in which R19 and
R20 are the sanme or different, and each represents a hydrogen atom or a
Cl-6 al kyl group which may have the sane or different 1 to 3
substituents selected from 32 16 Novenber 2006 the group consisting of
ahydr oxyhgmouwmpdo oéi shyn pafe by groxegirove wigrdupay &avam poogectipvehi ch
may have a protective group, a nono or di(Cl-6 alkyl) am no group which
may haverauprt, cdecmive growp, whigbmoayphadie] AyprokgcTlvé afdyp ) @ monno
group which nay have a 5 protective group, an ureido group, a nono or

di (Cl1- 6akksd Jof & dokygnampnoagfluy vacidamagohgveup pratettdve group,

al kyl sul fonyl ami no group and a carbanoyl group, or they bind together

w th the mehghbordnphy@téxpgen. ataamytlo faarima &b up ehdlde mari haver aup

whi ch may have a substituent selected fromthe group consisting of a
Cl_6& al sybt2etgrewnrans, anhyckioxy §€3up, & kyhd ogr &LEC WY ehkyByubhaveaoa
protective group, a C3-7 cycloal kyl group, a C2_6 heterocycl oal kyl

group, gapuanyh @y oupcyhieainmayrbhape 4 g _gaakkplsdifbayeamihot grdup
substituents selected fromthe group consisting of a halogen atom a
hydr oxyagdcupawhanhydegr dizveod et etnd vo ggridngy, wahh ddnenme 18hgeodpgwhi ch
may have a protective group, a Cl_6 al kyl group and a Cl-6 al koxy group,
a het er natybggnoapowht cht orey eh&ee ¢ acy LS tantirentgeire whédhf mam hhgegr oup
consisting of a halogen atom and a C1_6 al kyl group, a C2-6 cyclic am no
group whisbseythent selestirsd frounthes grevpedofis bat ihe aff eufr -aoadksli ng of
a ClL 6 alkyl 20 group and a hydroxy (ClL _ 6 al kyl) group which may have a

pr otlect gyeup and a hydroxy(Ci-¢ alkyl) group which may have a protective
group, a Cz-7 cycloalkyl group, a Cy.g heterocycloalkyl group,
an aryl group which may have the same or different 1 to 3
substituents selected from the group consisting of a halogen
atom, a hydroxy group which may have a protective group, an amino
15 group which may have a protective group, a Ci-¢ alkyl group and
a Ci-¢ alkoxy group, a heteroaryl group which may have a
substituent selected from the group consisting of a halogen atom
and a C;-¢ alkyl group, a Cy.¢ cyclic amino group which may have
a substituent selected from the group consisting of a Cj-¢ alkyl
20 group and a hydroxy(Ci_-¢ alkyl) group which may have a protective
group, and a Ci-.4 aromatic cyclic amino group which may have
a Ci-¢ alkyl group as a substituent, or a salt thereof; and the
like.
In the present invention, the term "C;_g alkyl group” means
25 a straight-chained or branched alkyl group having 1 to 6 carbon

atoms such as a methyl group, an ethyl group, a propyl group,

an isopropyl group, a butyl group, an isobutyl group, a sec-butyl



group, and a Cl1_4 aromatic cyclic am no group which may have a Cl_6

al kyl group as a substituent, or a salt thereof; and the ndvde@er! modde
present invention, the term"Cl-6 al &yl group" nmeans 25 a

strai ght-chai ned or branched al kyl group having 1 to 6 carbon atons such
as a nethyl group, an ethyl group, a propyl group, an isopropyl group, a
butyl group, an isobutyl group, a sec-butyl 16 Novenber 2006 33 group, a
tert-butyl group, a pentyl group, an isopentyl group, a neopentyl group,
a tert-gemyl! grteup,-batyexgirogpoup renithe grioupe; anhesbpemtyClggoabkyl ene
group” means a straight-chained or branched al kyl ene group having 1 to 6
car bon atrosspeuthl agréum, nethsd ereegtplpgremp et dylhexel ggoapp ar the
trimethyl ene group, a tetranethylene group, a propylene group, a

1, 1- di -1etdy|t1ed hhdene Ciggoapkplehbegtoke; méend ex mt'tydgloxyERdiheal kyl)
group” means the above Cl-6 al kyl group substituted by a hydroxy group;
the termbGhdhed ladkygrengp 'grmandayigtg di glot 6cbarhed stolwsasvbbdad0

al kyl group having 2 to 6 carbon atons such as an ethyl group, a propyl
gr obp, amse Soprepy|gmruup anaeibyyengr ouplpanai soboe yhylgneuproapseg- but yl
group, a tent-butyl group, a pentyl group, an isopentyl group, a

neopent e t garoephy dehegiropent § prgpydpreadrhiaxy b lgricupingthheethkéene he
term "hydroxy(C2-6 al kyl) group” 15 neans the above C2-6 al kyl group
subst i tateap byr ety dridve: gheupermslblydaeoxg (21 hydabxy2) hgtogpbupeans

3- hydr oxypropyl group or the like; the term"Cl-6 al koxy group" neans a
st rai ghthe ol Gar-¢ dilayt e kods grioedhdy aghydroxd garbpn dhens
such as a nethoxy group, an ethoxy group, a propoxy group, an iSopropoxy
group, term "Cy.¢ alkyl group” means a straight-chained or branched

10 alkyl group having 2 to 6 carbon atoms such as an ethvl group,
a propyl group, an iscopropyl group, a butyl group, an isobutyl
group, a sec-butyl group, a tert-butyl group, a pentyl group,
an isopentyl group, a neopentyl group, a tert-pentyl group, a
hexyl group or the like; the term “hydroxy(Cs-¢ alkyl) group”

15 means the above Cy_g alkyl group substituted by a hydroxy group,
such as a 2-hydroxyethyl group, a 3-hydroxypropyl group or the
like; the term "Cj-¢ alkoxy group” means a straight-chained cr
branched alkoxy group having 1 to 6 carbon atoms such as a methoxy
group, an ethoxy group, a propoxy group, an isopropoxy group,

20 a butoxy group, an isobutoxy group, a sec-butoxy group, a
tert-butoxy group, a pentyloxy group, an isopentyloxy group,
a neopentyloxy group, a tert-pentyloxy group, a hexyloxy group
or the like; the term "Cj_g alkoxy-substituted (C;-¢ alkyl) group”
means the above Cj_g alkyl group substituted by the above Cj.g

25 alkoxy group; the term "Cj_.g alkoxy-substituted (C;.g alkoxy)
group” means the above Cj.¢ alkoxy group substituted by the above

Ci-¢ alkoxy group, such as a methoxymethoxy group or the like;



20 a butoxy group, an isobutoxy group, a sec-butoxy group, a tert-butoxy
group, a pentyloxy group, an isopentyloxy group, a neqpewtyhbxy Zrosup, a
tert-pentyl oxy group, a hexyl oxy gro%b or the like; the term"Cl-6

al koxy- substituted (Cl1-6 al kyl) group”™ neans the above Cl-6 al kyl group
substituted by the above Cl1-6 25 al koxy group; the term"Cl-6

al koxy-substituted (Cl-6 al koxy) group” neans the above Cl-6 al koxy
group substituted by the above Cl-6 al koxy group, such as a

met hoxyhiee exy "grou@ ldenNedF PR MBANER fovehbRr - 209bnedioa heameles?- 6

al kenyl group" nmeans a straight-chained or branched alkenyl group having
2 to 6 THFOOYIL AOMP $FCH 6L 2at Qi hFRIGCGUpLOmANSBER AS §r oY LS TWR openyl
group, an isopropenyl group, a 1-butenyl group, a 2-butenyl group, a

2- met hydal #41Y§r 8GpUBr 251t RECPRRYL BREOUPer A7 GZ BTN HEOWR oudp”
means a straight-chained or branched al kenyl ene group having 2 to 6

car bon htewEeBYEhIB]UR- v3 nd/t RAECHY bUPT ORP prd periye Frbup DFOUPHRT | i ke;
the term"C2_6 al kenyl oxy group"” nmeans the above Cl-6 al koxy group
excépt tle idiket htkg¢ Heoup Ghi ehabaenahenasaravnf ededadsbend, such as an

al I yl oxy grpug or the like; the term"Cl-6_alkylthio group" means

astr ai ghtratght nebadredr aachedrghrdl epkenydedsp F@WPndal g 6 &’ bon
atonms such as a nethylthio group, . an ethylthio group, a propylthio
group, @ATPIBR BT G FoEpYinyl6ieyBTRIS - g oRPOPAHY 1208 usHP ERI OF gr oup,
a sec-butylthio roug, 15 a tert-butylthio group, a pentylthio group, an
isopent?@%kﬁkﬁeggéﬁb,eﬁmnéapehFQWFﬁN OF¥oBBOVR "tBe RN H ey BORIVE Growp, a

hexyl thio group or the like; the term"nono or di (Cl-6 al kyl) am no
G oup sty SRR HECEP b TaoE SUBSY SEGERE by h R SapbrE bty
gr Oll(J)p O‘éor?(li: Slsjgg%ll ggt grcli g lgzrl]%ngag?:oggb %Irf ft%reerllLtik%],:_ E13:haéI l%:yelrm "Ci-¢6
.alkylthio group” means a straight-chained or branched alkylthid
group having 1 to 6 carbon atoms such as a methylthio group,
an ethylthio group, a propylthio group, an isopropylthio group,
abutylthio group, an isobutylthio group, a sec-butylthio group,
15 a tert-butylthio group, a pentylthio group, an isopentylthio
group, a neopentylthio group, a tert-pentylthio group, a
hexylthiogroup or the 1ike; the term "monoordi(C;_-galkyl)amino
group” means an amino group mono-substituted by the above Cj_g
alkyl group or di-substituted by the same or different C;-g alkyl
20 groups as defined above; the term “mono or di[hydroxy(Cji-¢
alkyl) ]Jamino group” means an amino group mono-substituted by
the above hydroxy(Ci-g alkyl) group or di-substituted by the
same or different hydroxy(Ci-¢ alkyl) groups as defined above;
the term "mono or di(Cj-¢ alkyl)ureido group” means an ureido
25 group mono-substituted by the above Cj.¢ alkyl group or

di-substituted by the same or different C;_.g alkyl groups as

defined above; the term "mono or di(Ci.¢ alkyl)sulfamide group”



20 groups as defined above; the term "nono or di[hydroxy(Cl-6

al kyl )] am no group” neans an am no group nono-substit utsedoh¥mpdh @ calgove
hydr oxy(Cl-6 al kyl) group or di-subsigtuted by the same or different
hydroxy(Cl_6 al kyl) groups as defined above; the term"nono or di (ClL_6
al kyl )yurei do group” nmeans an urei do 25 group nono-substituted by the
above Cl1_6 al kyl group or di-substituted by the sane or different Cl-6
al kyl groups as defined above; the term"nono or di (ClL_6 al kyl)sul fam de

group” 16, Novenber 2086 g&%wﬁaﬂé audukfiaicde 9y QuR APBP3UbStiixged by

t he above Cl1-6 al kyl group or di-substituted by the sane or dlfferent

Cl-6 al oyl 9beuns su"o%ﬁegdﬂ@ﬂb?%\éesarﬁg%rtﬁf@egngcﬁcéf|a§59y'1cb P

means an am no group substituied by a straight-chai ned or "branched acyl

group 3 Navieng ed LBove CAHRORRMOVE, S;“SBy@ﬁmi‘HO%IYﬂ) HUHY a8t DhARL ony!

group, a butyryl group, an isobutyryl group, a valeryl group, a pivaloyl

group, @dexan®dtighrwd ok & heddikdit 1cf}%ir9écﬁnorcﬂar§ncﬁle|@)’£§yh3§h‘%ﬁm no

gr oup” neans an am no group substituted by a straight-chaine

br agcheghal gy s ubf PR ri@OUR ohdvsien lad anl@ce tgar QQBuEt OB r SPiCdh @S a
met hanesul f onyl group, an ethane- sulfonyl group or the like; the term

"CG3-7 cyed @ I@/hﬁwa gr@%%nsaﬂ cy6bapyepy! g86aPP, a I LY&HPOWHduy oup, a
cycl opentyl group, a cyclohexyl group or a cycloheptyl group; the term

"C3-7  gyphealdyl v3uRs, i Buhedah&di6gabKY! dr HHUR'I KEBARS L herabere_ C1-6 15
al kyl gr%ﬁb séﬁgiltuted by thg g%ov% C3¥7 cycl oal kyl grghp, t he ?té1n1

"C3- 7 cyutwnd kvt ospibshitolt@eb (€2 1t aalk @xy hmgh 6 Ugto b ansb s t heuabevey CL- 6 -
al koxy group except for anethoxy group substituted by the above C3-7
cycl oal Xlt rgrien,- dhae e pr"'t2abched erl0eylsWtfonyl group having 1 to
10 6 carbon atoms, such as a methanesulfonyl grcoup, an ethane-
sulfonyl group or the like; the term “"C3.7 cycloalkyl group”
means a cyclopropyl group, a cyclobutyl group, a cyclopentyl
group, a cyclohexyl group or a cycloheptyl group; the term "Cz.5
cycloalkyl-substituted (Ci.¢ alkyl) group” means the above Cj.-g
15 alkyl group substituted by the above C3_.7 cycloalkyl group; the
term "Ci3-7 cycloalkyl-substituted (C;-¢ alkoxy) group” means
the above Ci.g 2alkoxy greoup except for amethoxy group substituted
by the above C3.7 cycloalkyl group; the term "Cy_.g heterocyclo-
alkyl group” means the above C3.7 cycloalkyl group containing
20 the same or different 1 or 2 hetero atoms other than the binding
position selected from a nitrogen atom, an oxygen atom and a
sulfur atom in the ring, which is derived from morpholine,
thiomorpholine, tetrahydrofuran, tetrahydropyran, aziridine,
azetidine, pyrrolidine, imidazolidine, oxazoline, piperidine,
25 piperazine, pyrazolidine or the like; the term "halogen atom”

means a fluorine atom, a chlorine atom, a bromine atom or an

iodine atom; the term "halo(Cj;-¢ alkyl) group” means the above



al kyl group"” neans the above C3-7 cycloal kyl group containing 20 the sane
or different 1 or 2 hetero atons other than the bindi ng pRShbePM006
selected froma nitrogen atom an oxpgen atomand a sulfur atomin the
ring, which is derived from norpholine, thionorpholine, tetrahydrofuran,
tetrahydropyran, aziridine, azetidine,pyrrolidine, imdazolidine,
oxazol i ne, piperidine, 25 piperazine, pyrazolidine or the like; the term
"hal ogen atont neans a fluorine atom a chlorine atom a brom ne atom or

an iodgpe,aj 1t%§o&5r gh%@@h%@éa%gl kylk) s@heUBr AB2Re-Lhe abawesl6
Noverber *2006 6 Cl-6 al kyl group substituted by the sane or different 1

to 5 hakogernad eoths as defined a¥ane, ssdBAs @ itfidd e hykoghoup, a
pent af | uoroet hyl group or the like; the term"hal o (Cl_6al koxy) group"

nmeans t hg,&bowe) (dr Se 8h KDY PSP tBdbsiid Ut ed {nf hﬁaﬁap@ﬁ(, eﬁk@&g,f)ler ent

1 to 5 hal ogen atons as defined above; the term "C2-7al koxycarbony

group” @eans - artiRs dMe abbakned Oh1RbaYCHEMp Bk carRANY HoOYBmBAVI NG
2 to 7 Carbon atonms such as a net hoxycar bonyl group, an ethoxycarbonyl

group, arpaepexyentanbesyls ge0URenaBtbHePEePaX¥EaEROAYbvEL OEpe &erm
but oxycar bonyl 10 group, an isobutyl oxycarbonyl group, a

sec- but oxyCcaLhRRYly cBrRdhyl gré€pt mMRUnexy c2rBeaYk -8ha4Bed® r branched
pentyl oxycar bonyl "group, an isopentyl oxycarbonyl group, a

neopent yhmekgaakodyly 19tip dhatiald -Petd Yy cyessHoanydbmgr ouph as a
hexyl oxycar bonyl group or the |like; the term"aryl group” means nono to

tri cycl me taoarekrdohy 1hyydrcagsr on gty Sachomgl agpheny| a gpoupoxg-
napht hyl group, or the like; the term"aryl (ClL 6 alkyl) group" neans the
above CtaGboalylygrgupupas ubsiptaepeshyathenpbaewr,ybk gubopycthbohgim
10 group, an isobutyloxycarbonyl group, a sec-butoxycarbenyl group,
a tert-butoxycarbonyl group, a pentyloxycarbonyl group, an
isopentyloxycarbonyl group, a neopentyloxycarbonyl group, a
tert-pentyloxycarbonyl group, a hexyloxycarbenyl group or the
like; the term "aryl group” means mono to tricyclic aromatic
15 hydrocarbon group such as a phenyl group, a naphthyl group, or
the like; the term "aryl(Ci-¢ @alkyl) group” ﬁeans the above C;y_g
alkyl group substitute by the above aryl group; the term
"heteroaryl group” means a 5 or 6-membered heteroaryl group
containing the same or differenr 1 to 4 hetero atoms other than
20 the binding position selected from a nitrogen atom, an oxygen
atomandasulfuratominthering, whichisderivedfromthiazole,
oxazole, isothiazole, isooxazole, pyridine, pyrimidine,
pyrazine, pyridazine, pyrrole, thiophene, imidazole, pyrazole,
oxadiazole, thiodiazole, tetrazole, furazan or the like; the
25 term "Cyp.g cyclic amino group” means a 5 or 6-membered monocyclic

amino group having 2 to 6 carbon atoms which may contain one

hetero atom other than the nitrogen atom at the binding position



"heteroaryl group" neans a 5 or 6-nenbered heteroaryl group containing
the same or differenr 1 to 4 hetero atons other than 20 fdhendberdbngs
position selected froma nitrogen atoi an oxygen atom and a sul fur atom
inthe ring, which is derived fromthiazole, oxazole, isothiazole,

i sooxazol e, pyridine, pyrimdine, pyrazine,pyridazine, pyrrole,

t hi ophene, i m dazole, pyrazole, oxadiazole, thiodiazole, tetrazole,
furazan or the like; the 25 term"C2_6 cyclic am no group” neans a 5 or
6- nenbersed swheot felomca et TrO e @PTharingx29en & anrbdnaat whEuw o may
contain one hetero atomother than the nitrogen atom at the binding
posi t i orinlhaloviarthesugboss adfosphetird FHwin aaiiltirm@iplae bim o4t ©xy.gen
atomand a sulfur atom in the ring, such as a norpholino group, a

t hi onor phdl-iazd rdomy,1 gxobrazier ildiadplt igkioup, gaobipazet Ldpyyragrislimyla
1-pyrrolidinyl group, a piperidino group, a 1-imdazolidinyl group, a 5
1- pi per @ziond, gr iperiPyrazandwel nyd grdnpderolhdinykegron@ term "Cl-4
aromatic cyclic am no group” neans a 5-nmenbered aromatic nonocyclic

anm nb grloupidend ainyll goodPe & bynazpadis inyilchmenyp oontlzé A 1kE it 6he teinm ogen
atons other than the nitrogen atomat the binding position, such as a
1-i ni dazalyly growptia dygyie eimiincgguepp "am¢dnpya azoleyibegralipranatic
l-tetrazolyl group or the like; the term "hydroxy-protective group"
means a MRIHraYaA st aneee BW@U@rWDQJ§é@ 4 ﬁagéﬁ%ﬁépméﬂﬁﬁlrﬁltméquwfsﬁ@ such
as a benzyl group, a nethox group, an acetyl group, pi val oyl
group, a b@rﬁzﬁyltrogﬁﬁtﬁ)tor%ﬁ Pghﬁrbéﬁ?lll dihr?e{lh*y'}?%ﬁ?latg}%éﬁ the blndl‘g
triisopropylsilyl 15 group,_an allyl _group or the like; the term

" ani no- frtidcita Ve SUGFbES" AnkaHBl 4AZ GHY hoIFPBR e i VEYFHRUY LHP YR ener al

organic
g10 pyrazolyl group, a l-tetrazolyl group or the like; the term

"hydroxy-protective group” means a hydroxy-protective group
used in general organic synthesis such as a benzyl group, a
methoxymethyl group, an acetyl group, apivaloyl group, a benzoyl
group, a tert-butyldimethylsilyl group, a triisopropylsilyl
15 group, an allyl group or the like; the term "amino-protective
group” means an amino-protective group used in general organic
synthesis such as a benzyloxycarbonyl group, a tert-butoxy-
carbonyl group, a benzyl group, a trifluoroacetyl group or the
like; and the term "carboxy-protective group” means a
20 carboxy-protective group used in general organic synthesis such
as a benzyl group, a tert-butyldimethylsilyl group, an allyl
group or the like.
In the present invention, for example, Rl is preferably
a hydrogen atom or a hydroxy(C,_g alkyl) group, and is more

25 preferablyahydrogenatom; Tispreferablyagroupof the formula:



synt hesi s such as a benzyl oxycarbonyl group, a tert-butoxy- carbonyl
group, a benzyl group, a trifluoroacetyl group or the;d ikkéemded dooe term
"car boxy-protective group” neans a 2Qgar boxy-protective group used in
general organic synthesis such as a benzyl group, a
tert-butyldinmethylsilyl group, an allyl group or the like. In the
present invention, for exanple, Rl is preferably a hydrogen atomor a
hydroxy(C2-6 al kyl) group, and is nore 25 preferably a hydrogen atom T
-is preferably a group of the formula: 16 Novenber 2006 38 HO HO" ' "YJ
"*OH OHor agroup of the formula: HHO"O HO~"H OHQis preferably
ydupOor a hal o(Cl-6 alkyl) group, 5 and is nore preferably

p; the Cl1-6 alkyl group in Qis preferably an ethyl
opyl group, and is nore preferably an isopropyl group;
X is preferabl @ single bond or an oxygen atom Furthernore, when X is
a single bond, is preferably a Cl1-6 al kyl ene group or a C2_6
al kenyl ene group, 10 and is nore preferably a trinmethyl ene group or a
1- propery engrdiPwxr ahd sham»éds an oxygen atom Y is preferably a Cl-6
al kyl ene group, and is nore preferably an ethylene group or a
trinmet hyl ene |

HO O©

a Cl 6 a
group or apot

HO “OH
OH

Q is preferably a Ci-¢ alkyl group or a halo(Cy-¢ alkyl) group,
5 and is more preferably a C;-.¢ alkyl group: the Cj_g alkyl group
in Q is preferably an ethyl group or an isopropyl group, and
is more preferably an isopropyl group; X is preferably a single
bond or an oxygen atom. Furthermore, when X is a single bond,
Y is preferably a Ci1_g alkylene group or a C,-¢g alkenylene group,
10 and is more preferably a trimethylene group or a l-propenylene
group; andwhen Xis anoxygenatom, Y ispreferablyaCj_-galkylene
group, and ismore preferably an ethylene group or a trimethylene
group. 2 1is preferably a carbonyl group;: R2 is preferably a
hydrogen atom, a halogen atom, a Cj.g alkyl group, a Cj-¢ alkoxy
15 group, a Cji.¢ alkoxy-substituted (Cy-¢ alkoxy) group, a Ci3.7
cycloalkyl- substituted (Cp_.g alkoxy) group or a group of the
general formula: —A—R8 in which A and R8 have the same meanings
as defined above, and is more preferably a hydrogen atom, a
chlorine atom, a fluorine atom or a methyl group; one of R4 and
20 R5 is preferably a Ci.¢ alkyl group which has 1 to 3 hydroxy
groups or a group of the general formula: —CON(Rg)R10 in which

9 10 .
R andR™  arethesameordifferent, andeachrepresentsahydrogen



group. Zis preferably a carbonyl group; R2 is preferably a hydrogen
atom a halogen atom a Cl-6 al kyl group, a Cl_6 al koxy ovenpep,2006CL- 6
al koxy-substituted (C2-6 al koxy) gro§¥, a C3_7 cycloal kyl- substituted
(C2-6 al koxy) group or a group of the general formula: -A-R8 in which A
and R8 have the same neanings as defined above, and is nore preferably a
hydrogen atom a <chlorine atom a fluorine atomor a nethyl group; one
of RA and 20 R5 is preferably a Cl1_6 al kyl group which has 1 to 3 hyaroxy
groups Qftcin @rOoHC0f; Bhrygefiesap wioldhimxy hetd( R Ridné nwiidteddntR' and
R . are the sane or different , and each represents a hydrogen 16
Novenberl 2006 u3S iatemter s al &1t &4 dlrloyl tIgy gupumbioals iyl ivpe e athyelrsarye or
different 1to 3 substituents selected fromthe group consisting of
ahydr oxygrg@iPU@mn amiak BeogbQuR, mansDod @ ( O (Ch1Gyal kanh )wdn grogs Owp, a
nono or di[hydroxy(Cl-6 al kyl)]am no group, an ureido group, 5 a nono or
di (Cl- 6 mdrkey |9l Gy a3taiy, C 12 ¢C21 kydQ Y le@Tnk0 ggoQip, and uEkido group,
al kyl sul fonyl ami no group and a carbanoyl group, or they bind together
wi t hst hes reirghler BAgChL § rapeyl pioeidoe dosup a £2206 5 ey§llitnidls ”/A-@poUpP
whi ch may have a substituent selected from the group consisting of a
Cl- 6 al kylc9g cankyansh Bf dnelr i g riould) aaldk il ¢agh @upyl Wik bept her althsr i s
preferably a hydrogen atom and one of R4 and R5 is nore preferably a
Cl- 6 al kyind@roge therchithashe ngrigiboafindeigeageal atomnid EornlCANCRIA) RIOA
in which ROA and R10A bind together with the nei ghboring nitrogen atom
to formylOx armiye groapi ¥bighonpy wiicd argybisdvid versulsstlidarsd from
selected fromthe group consisting of a Cl-6 al kyl group and

the group consisting of a Cj-.¢ alkyl group and a hydroxy(Cj-g

10 alkyl) group, while the other is preferably a hydrogen atom,
and one of R4 and.R5 is more preferably a C3-¢ alkyl group which
has a group of the general formula: -CON(RQA)RloA in which R9A
and R10A bind together with the neighboring nitrogen atom to
form a Cy.¢ cyvclic amino group which may have a substituent

15 selected from the group consisting of a Cy.¢ alkyl group and
a hydroxy(Cj-g alkyl) group, while the other is more preferably
a hydrogen atom; and R3, R6 and R7 are preferably a hydrogen
atom or a halogen atom, and all of them are more preferably a
hydrogen atom.

20 As concrete compounds in the present invention, compounds
described in Examples 1-116 are examplified. Specifically, the

following compounds or pharmaceutically acceptable salts

thereof are preferable,



a hydroxy(Cl-6 al kyl) group,
hydr ogen atom and R3,
hal ogen atom and al

concrete compounds in the present
Exanpl es 1-116 are exanplified. Specifically,
pharmaceutical ly acceptable salts
2006 HO N NHL HO HN
HO'~/OH HO~ 10H OH OH [Ex npl e 44] [Exanple 48] HO |

[ Exanpl e 52] |

1 0 HN\ \ |

i nvention,

t hereof are preferable,
ONNN.1N"

while the other is nore preferably a

R6 and R7 are preferably a hydregefovaie 6boé
of themare nordd preferably a hydrogen atom 20 As
described in
fol |l owi ng conpounds or
40 16 Novenber
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1010H HO&~0O0ONHO'//OHH-" CHHO r "/DH 5 COH
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[Example 115] [Example 116]

and 3-(p-D-galactopyranosyloxy)-4-[(4-{3-[1-{[4-(2-hydroxy-
ethyl)piperazin-1l-yl]carbonyl}-1-(methyl)ethylcarbamoyl]-
propvllphenyl)methyll]l-5-isopropyl-1H-pyrazole; 3-(f3-D-

-4-{1 3‘{1‘{\HLUELQ4L“—

1=
_—

l-yl)carbonyl]-1-(methyl)ethylcarbamoyl}propyl)phenyl]-
methyl}-1H-pyrazole; 3—(B-D—glucopyranosyloxy)—4—[(4—{3—
[1—{[4—(2—hydroxyethyl)piperazin—1-yl]carbdnyl}-l-(methyl)-
ethylcarbamoyl]lpropyl}-2-methylphenyl)methyl]-5-isopropyl-
1H-pyrazole; 3-(p-D-galactopyrancsyloxy)-5-isopropyl-4-{[4-
(3-{1-[(4-methylpiperazin-l-yl)carbonyl]-1l-(methyl)ethyl-
carbamoyl}prepyl )phenyllmethyl}-1H-pyrazele; 3-(B-D-gluce-
pyranosyloxy)-5-isopropyl-4-{[4-(2-{1-[(4-methylpiperazin-
l-vl)carbonyll-1-(methvl)ethylcarbamoyl}ethoxy)-2-methvl-
phenyllmethyl}-1H-pyrazole; 3-(f3-D-glucopyranosyloxy)-4-
[(4-{2-[1-{[4-(2-hydroxyethyl)piperazin-1l-yllcarbonyl}-1-
(methyl)ethylcarbamoyl]ethoxy)}-2-methylphenyl)methyl]-5-
isopropyl-1H-pyrazole; 3-(B-D-glucopyranosyloxy)-5-

isopropyl-4-{[4-(2-{1-[(piperazin-1-yl)carbonyl]-1-
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pyrazole; 3-(fi-D-glucopyranosyloxy)-5-isopropyl-4-{[4-(3-

{1-[(piperazin-1l-yl)carbonyl]-1-(methyl)ethylcarbamoyl}-



OH [ Exanple 106] [Exanple 107] HD~ N-N, 0" 4 OO0 L,, NHNN\ [ HCN)

HOV 0 HOt 0O.0H HOOH HO~ "' OH OH CH 10 [ Exanpl €5 h@8]enbexappbe 112]

16 Novenber 2006 42 HO N3NHHO 143 ~~ 0O N~NH Nh. FHN® 0 HO O N

ODcl HDSOHHOHHOON~ ~OH OH [Exanple 115] [Exanple 116) and

3-((3-Dgal act opyranosyl oxy)-4-[(4-{3-[1-{[ 4- (2- hydr oxy-

et hyl ) pi perazi n-1-yl ] carbonyl }- 1- (net hyl ) et hyl car banoyl ]- 5

propyl } phenyl ) net hvl ] -5-i sopropyl -1 Hnvrazole; 3-((3-DA! f ( - 2

gai aCt vpurogyls), y2—mwel) y tish ésppti@Gthyl ) - 45 pyragohe+- BFH{ D -hllVviceer aZi n

1-yl)carbonyl J- 1- (net hyl ) et hyl car banoyl } pr opyl ) phenyl ] -

met hyl ) pyEaposyAsi®y ) (I Scorepyvtopyl bbobyt Oky] {(ripezagdn-1-yl1)-

[ 1-{[ 4- (2- hydr oxvet hvl ) pi perazi n-1-yl ) carbonyl }- 1- (net hvl)
carbonyl]-1-(methyl)ethylcarbamoyl}propoxy)-2-methyl-

phenyllmethyl}-1H-pyrazole; 3-(f3-D-galactopyranosyloxy) -

5 5-isopropyl-4-{[4-(3-{1-[(piperazin-1-yl)carbonyll-1-
(methyl)ethylcarbamoyl}propoxy)-2-methylphenyl]lmethyl}-1H-
pyrazole; 4-{[2-fluoro-4-(3-{1-[(piperazin-1-yl)carbonyl]-
1- (methyl)ethylcarbamoyl}propyl)phenyl]methyl}-3-(f3-D-
galactopyranosyloxy)-5-isopropyl-l1H-pyrazole, or

10 pharmaceutically acceptable salts therecf are more preferable.
Forexample, the compoundsrepresentedbythe above general
formula (1) of the present invention can be prepared according

to the following procedure:



10 et hvl car banovl ] propyl } - 2- net hyl phenyl ) met hvl ] - 5-1 sopr opyl -

1H pyrazol e; 3-((3-D- gal act opyranosyl oxy) - 5-i sopr opyl - 46{fd&krember 2006
(3-(1-[ (4- et hyl pi perazin-1-yl ) carborfy ] - 1- (et hyl ) et hyl -

car bantyl } propyl ) phen; fl] net hyl }- 1H pyrazol e; 3-((3-D- gl uco-

pyr anosyl oxy) - 5-i sopropyl -4-{[4-(2-{1-[ (4- et hyl pi perazin 15
1-yl)carbonyl]-I-(nethyl)ethyl carbanoyl } et hoxy) - 2- net hyl -

phenyl ] net hyl ) - 1H pyrazol e; 3-((3-D gl ucopyranosyl oxy) - 4-

[ (4-{2-[1-([4-k2- hydroxyet hyl ) pi perazin-1-yl)carbonyl}-1-

(et hyl ) et hyl car banpyl Jfet hoxy) - 2- met hyl phenyl ) met hyI ] 5- Il

I sopropyl - 1H-JpyTlazol e; BE(( 3- D- glfucopyr anosyl oxy) - N_ R

N
i sopropyl 18 & 0gx (1-[ (pi nbx ,yl ) car bonyl ] - 1- NJ
rbanoyl ) et @?%2 met hyI phenyl ] met hyl }-1H pys azol e;
-is

(et hyl ) et hyl c

3-(f3-D-gl uco anosyl oxy) ce my{g -4-{[4-(3-

(1-[(pi pera2| yI ) car bonyl ] - 1- ? hyl ) et hyl car banoyl @ 16()Hgvenber
2006 propyl) - 2 met hyl phenyl ] net hyl )5 1H pyrazol e; 3-((3>D- gl uco-
pyrgnosyﬂrgié/s)(sr}g | sopr opy: 4rqdess IB)QQJL é(pl g)er2a2| t}mlo-lcyl ) -
car ony VAN® P OXY) - 2- ess

phenyl | methyl )i- 1H p)} zole; 3-(3 élx ct opyr ahosyl-gky) 5 Process

5-isopropyl - 43([4- (3- {1 [(pl pera!ln 1- yl)car oyl (VII) | 1-5
(et hyl ) et hyiﬂcaeraH)yl Nels poxy) Zsms thyl phenyl ymebdn IygraﬂcH- pyrazol e;

4- ([ 2-f1 aoe- ple ra ZI carbon I r a salt hereof POCI,
1- (et hyl moy!| ) pr Bhenyl T et hy %oi
gal act opyrgnosyloxy) - 5-i sop 3 y 1F pyrazol e, mbtec'h ep&}axrnrra!eutl cally

acceptabl e saltghereof are rmre pr eferable. For exanple, the conpounds
repr esent edby t he above genﬁr al  formula (1) of the present iinvention can

be pre ed a cor di’ NHi e follow n rocedur e: '
P paf; or a nohydral 9P No {
1 _2 or a salt lhereof CHO
2) Occasionally indroducing N 0
a protective group
Process | o XID
1a 1-6
X—Y—2—N
i / . )
Process ; A
1-7 7 R x—\(—z—N\H15
Re R4
R’ X—Y—2—N L2 Re
Reducing 13 R'2
agent HO R2 (XI1D
R _ R12
Process Acelobromo-a-D- N_/ Q -
1-8 glucose or acetobromo- i N N/
=~ O R
o-D-galactiose
(X1V)
R® R4 Process

Y

R’ X—Y—2—N 1-9
‘1S
R3 _
Q2 Ri2 1) Hydrolysis

W—r? 2) Occasionally removing

N=N the protective group,
R or reducting a nitro
(1D group

. 1 .
wherein L represents a leaving group such as a halogen atom,
T4 T 2
a mesyloxy group, & tosyloxy group or the like; 1L represents
MgBr, MgCl, MgI, ZnI, ZnBr, ZnCl or a lithium atom; R represents

5) a Ci1.¢ alkyl group, a halo(Cj-¢ alkyl) group., a Ci.g alkoxy-



16 Novenber 2006 44 R6 R14 R~ X-Y-Z-N, 15 R11 RIS R L1/ R3 O ~SCH3
RL2 (I V) / (MIlI)\ o (XI) 0P Process RCOCH2COORQér Ndvembexx 306 s
RxcH3 Process 1 1 (V) (IX) Y 1-4 Prottess R6 R14 /I)OR'-NHNH2 1 - 5 a
manohydral e, RoOOCR X-Y-Z-N R15 s O or a sail thereof POCI3 0 OR 2)
Occasionally R3 indroducing a R R12 (X) protective group p (VI) R11 1)
R'-NHNH2 (Vii) R Process or a manohydrale, 1 2 or a salt thereof CHO 2)
Qccasional Iy i ndroducing O 0
substituted (C;-¢ alkyl) group or a C3-7 cycloalkyl group; R

3 3
represents a Cj-¢ alkyl group; one of Q and T represents a
hydroxy group, theother representsaC;-galkylgroup, ahalo(Ci-g
alkyl) group, a Cj-g alkoxy-substituted (Cj-¢ alkyl) group or

1 2 3 4 5 6 7 11
5 a C3-7 cycloalkyl group; and R, R, R, R, R, R, R, R ,

12 14 1 2 2
R , R , R 5, Q,Q , T, T, X, Y and Z have the same meanings
as defined above.

Process 1-1

A compound represented by the above general formula (VI)

)
o

can be prepared by condensing a benzyl derivative represented
by the above general formula (IV) with a ketoacetate represented
by the above general formula (V) in the presence of a base such
as sodiumhydride or potassiumtert-butoxide in an inexrt solvent.
As the inert solvent used in the reaction, for example,

15 1,2-dimethoxyethane, tetrahydrofuran, N,N-dimethylformamide,
a mixed solvent thereof and the like can be illustrated. The
reaction temperature is usually from room temperature to reflux
temperature, and the reaction time is usually fxrom 1 hour to
1 day, varying based on a used starting material, solvent and

20 reaction temperature.

Process 1-2

A benzylpyrazole derivative represented by the above

general formula (III) can be prepared by condensing a compound

represented by the above general formula (VI) with a hydrazine

[Nl
(@2}

coempeund represented by the above general formula (VII) or a
monohydrate thereof, or a salt thereof in the presence or absence

of a base in an inert solvent, and introducing a hydrogen-



a protective group Process / (XIl) R6 R14 16 R-\ X-"i-Z-iJ 15 Process
/| RR/ 6 R14 P3 ~ 1 -'"~ R7 X-Y-Z-r4 'R15 p3 / T321RNdREHbRE N (6
X-Y-Z-N 15 LZ 12 R3 R11 Reducing R R46l11) agent Ho / R3 (XIll) R R12
Process Acel obromp-a-D- O i NN 1 -8 glucose or acetobrono Rl11l

a-D-galac lose (X 1V) R6 R14 Process R6 R4 R\ X-Y-Z-NR 15 1- OR
X-Y-Z-NR5 R3 R3 pz R12 1) Hydrolysis /7 0 RZ 2 72 2) Cccasionally
renoving T N-N the protective group, NN R11 or reducting a nitro Rl
(1'1) greuptekxiveharesnal hayeny eseatson deganidsy greumhSURErasoa viealtogen

atom z a mesyloxy group, a tosyloxy group or the like; L represents
used in the condensing reaction, for example, toluene,
tetrahydrofuran,cﬁloroform,methanol,ethanol,andxedsolvent
thereof and the like can be illustrated, and as tha base, for
5 example, triethylamine, N,N-diisopropylethylamine, pyridine,
sodiummethoxide, sodiumethoxide and the 1like can be illustrated.
The reaction temperature is usually from room temperature to

reflux temperature, and the reaction time is usually from 1 hour

to 1 day, varying based on a used starting material, solvent

b=
(el

and reaction temperature. The obtained benzylpyrazole
derivative represented by the above general formula (III) can
be also used in the subsequent process after suitably converting
into a salt thereof in usual way.
Process 1-3
15 A compound represented by the above general formula (X)
can be prepared by condensing dithiocarbonate ester compound
represented by the above general formula (VIII) with a ketone
compound represented by the above general formula (IX) in the
presence of a base such as sodium amide in an inert solvent.
20 As the inert solvent used in the reaction, for example, toluene
and the like can be illustrated. The reaction temperature is
usually from -20°C to room temperature, and the reaction time
is usually from 30 minutes to 1 day, varying based on a used

starting material, solvent and reaction temperature.

IND
w

Process 1-4
A benzyloxypyrazole derivative represented by the above

general formula (XI) can be prepared by condensing a compound



MyBr, Mg, Myl, Znl, ZnBr, ZnC or a lithiumatom R represents 5 a
Cl_6 al kyl group, a halo(Cl-6 alkyl) group, a Cl-6 al kgxyompieveober
2006 45 substituted (Cl-6 al kyl) grddup or a C3-7 cycl oal kyl group; RO
represents a Cl-6 al kyl group; one of B and T3 represents a
hydr oxygroup, the other represents aCl-6 al kyl group, ahal o(Cl-6 alkyl)
group, a Cl-6 al koxy-substituted (Cl-6 alkyl) group or 5 a C3-7
cycloal kyl group; and Rl, R2, R3, R4, R5, R6, R7, R11 12 14 152 2 RR R
Q Q T, rEpreXenteantyZthavebohie saneratafvngsla asxX defitiec apdvreziReocess
1-1 A compound represented by the above general fornmula (VI) 10 ca.. be
pr epar edmipyuwoeh densiesg nd ik gy [t hderaboatel \ge nregparle Sontred a W Ithe cabave
general formula(lV)with a ketoacetate represented by the above general
f or mul aoch¥hydrdteetheeseficeonia aabastheuwmif iastsognemenagy bfiea base
potassiumtert-butoxide in an inert solvent. As the inert solvent used
i n t hesuekchsoiyidiorylminpt ©r I5N1d2idopebbgeehlydams ne hrahyideaftur an,
N, N- di met hyl f ormam de, a m xed sol vent thereof and the |ike can be
i | st satletkn tThendr Tact ¢ duc 1 g hytdumog ens pasuad byl vier am neoal twenpersat ur e
toref lux tenperature, and the reaction tinme is usually froml| hour to
1 day, ocamsing deseddsen aAssgte strartt sglmenéruaed igolthentoaddnsifg
reaction tenperature. Process 1-2 A benzyl pyrazol e derivative represented
by t he raleotd orgerfaraleammig a §¢¢tdntanibe gréphredlblecondehsi ng a
conmpound

v illustrated. The reaction temperature is usually from 0°C to

reflux temperature, and the reaction time is usually from 1 hour

10 to 1 day, varyin

(o]

based con a used starting material, solvent
and reaction temperature.
Process 1-5
A pyrazole aldehyde derivative represented by the above
general formula (XII) can be prepared by subjecting a compound
15 represented by the above general formula (XI) to Vilsmeier
reaction using phosphorus oxychloride and N,N-dimethyl-
formamide in a various solvent. As the solvent used in the
reacion, for example, N ,N-dimethylformamide and the like can
be illustrated. The reaction temperature is usually from 0°C
20 to reflux temperature, and the reaction time is usually from
30 minutes to 1 day, varying based on a used starting material,
solvent and reaction temperature.
Process 1-6
A compound represented by the above general formula (XIV)
25 can be prepared by condensing a compound represented by the above
general formula (XII) with a Grignard reagent, a Reformatsky

reagent or a lithium reagent represented by the above general



represented by the above general fornmula (VI) with a hydrazi ne 25
conpound represented by the above general fornula (Vl{g nfembeROIdEydr at e
thereof, or a salt thereof in the prggence or absence of a base in an
inert solvent, and introducing a hydrogen 16 Novenber 2006 46 protective
in usual way as occasion demands. As the inert solvent wused in the
condensi ng reaction, for exanple, toluene, tetrahydrof uran, chl orof

orm nethanol, ethanol, a mxed solvent thereof and the |ike can be
illustrabeduiandxBsIf Hia bBastnefbrsAveanpl as thé eidwait RBsed in the

N, N-di i sopropyl et hyl am ne, pyridine, sodium nethoxide, sodi unet hoxi de and
the |ikeeganibg,itotiekanipad, tdbeangacbifapahe b B¢l & tifert!S@ahkiyedir om
roomtenperature to ref lux tenperature, and the reaction tine is

usual | ysbnoant fisetreot arld @ay, 1 vRe widyg easeduenratuded shartéagtogheri al,
solvent 10 and reaction tenperature. The obtai ned benzyl pyrazol e

deri vat k¥gpEentaseni €d: WyatiRe rakaye7genai@l-obal fhpethltlreCaBnabenal so
used in the subsequent process after suitably converting into a salt

t hereof reBctsval t Wiy i sRi ©6£55y Frdml50Anicnnmaind 1 apresestednbypibegabove
general formula (X) can be prepared by condensing dithiocarbonate ester

conpoundn 4 epe@sebhedihy ndteeaboy e sganaral aharnedat{oh ldgmpetatarket one
conmpound represented by the above general fornmula (1 X) in the presence
of a baBeosdsbh as7sodiumamde in an inert solvent. 20 As the inert
solvent used in the reaction, for exanple, toluene and the |ike can be
illustrated. Xheeneatpyoazvéppdeatiuative repuakkentiedomy 20 tabdawom
tenperature, and the reaction tine
general formula (III) can be prepared by subjecting a compound
10 represented by the above general formuia (XIV) to catalytic
hydrogenation using a palladium catalyst such as
palladium-carbon powder in the presence or absence of an acid
such as hydrochloric acid in an inert sclvent, and in a case
of a compound having any sulfur atom represented by the above
15 general formula (XIV), subjecting theresulting compound to acid
treatment in an aqueous solution of trifluoroacetic acid and
dimethyl sulfide usually at 0°C to reflux temperature for 30
minutes to 1 day as occasion demands. As the solvent used in
the catalytic hydrogenation, for example, methanol, ethanol,
20 tetrahydrofuran, ethyl acetate, acetic acid, isopropanol, a
mixed solvent thereof and the like can be illustrated. The
reaction temperature is usually from room temperature to reflux

temperature, and the reaction time is usually from 30 minutes

to 1 day, varying based on a used starting material, solvent

o
wn

and reacticn temperature. The obtained benzyipyrazole
derivative represented by the above general formula (III) can

be also used in the subsequent process after suitably converting



is usually from30 mnutes to 1 day, varying based on a used starting
material, solvent and reaction tenperature. 25 Processglydvéduber 2006
benzyl oxypyrazol e derivative represerﬁged by the above general formula
(XI') can be prepared by condensing a conpound 47 16 Novenber 2006
represented by the above general formula (X) with a hydrazine conpound
represented by the above general fornmula (VII) or a nonohydrate thereof,
or a. salt thereof in the presence of a base such as triethylam ne or

N, N-di i §@|$Poy§ylsét1htyltd}ﬁl??é3ﬁpnl%nt1il%eﬁl%u%l s$®¥ent, and introducing a

hydr ogen-protective in usual way as occasion demands. As the inert

sol vent PE®€@ss ke condensing reaction, for exanple, acetonitrile and
the like can be illustrated. Theg reactjon tenperature is usually fromOC
to ref [Hdx Tenpesatihat cnwd ofthe rea@td oA st arfel e adkial Byobpent ICheur 10
to 1 day, varying based on a used starting material, solvent and

react i oRlkenpersathatel tutrast €3 - 4 23 Xx loygager @raﬁd?ehydéf@hqalﬁé}tl @&oup
represented by the above eneral formula (XI1) can be prepared by

Subj Bt A @ ok Pepiassivec By eHen heBIE HeReTeYS SPREFAL( X )
to Vilsneier reaction using phosphorus oxychl oride and N, N-di net hyl -

f or mani @12 (AFfdus %Q)‘F?/"é?@on‘g&nﬂ FETOGIPENE C RERSER e 8 iy th%é‘(‘?i%’ﬁ f or
exanpl e, N, N-di net hyI formami de and the like can be illustrated. The
react i oﬁ%@ﬁ‘ﬁér FOErE |as(i§§daPFytlF?§|‘ﬁ%€(?r2‘b Iy QX qaé‘rrfa?@r REEPETeEnd t he
reaction time js usuallyfrom 30 mn tes to 1dﬁ%%?var based on a

used st &kt |Sh1?3r?eﬁte’rq9ala CYGT KM G 1 %II(]:%YJOPIYIE% afgFévative

represented by the above general formula (III) to glycosidation

"""""""" obromo-G-D- 3luCube O acetobromo-G-D- ga lactose in

o
@
£
Ul
e

«
f
¢
a
t
Q

the presence of a base such as silver carbonate, sodium hydride
or the like in an inert solvent. As the inert solvent used in
the reaction, for example, tetrahydrofuran, dimethoxyethane,
N,N-dimethylformamide, a mixed solvent thereof and the like can
15 ©be illustrated. The reaction temperature is usually from room
temperature to reflux temperature, and the reaction time is
usually from 1 hour to 1 day, varying based on a used starting
material, solvent and reaction temperature.
[2] In case that one of Q3 and T3 is a halo(Ci-¢ alkyl) group
20 in a benzylpyrazole derivative represented by the above general
formula (III), acorresponding compound represented by the above
general formula (II) of the present invention can be prepared
by subjecting a corresponding benzylpyrazole derivative
represented by the above general formula (III) to glycosidation
25 using acetobromo-a-D-gluccse cr acetobromo-g-D-galactcose in
the presence of a base such as potassium carbonate or the like

in an inert solvent. As the inert solvent used in the reaction,



Process 1-6 A conpound represented by the above general fornmula (XIV) 25

can be prepared by condensing a conpggnd represent ed by WageabBo¥e 006
general formula (XIl) with a Gignard”reagent, a Reformatsky reagent or

a lithiumreagent represented by the above general 16 Novenber 2006 48
formula (XIIl) in an inert solvent. As the solvent used in the reaction,
for exanple, tetrahydrofuran, diethyl ether, a m xed solvent thereof and
the like can be illustrated..  The reaction Lequrature is usually from

- 78C t ot PBORFEBRYEr attGrid 2Ry GF OENE 35! -+ AR&TH Wi 1 & R R ySPHBRR B0

mnutes to 1 day, varying based _on .a _used starting material, solvent and
react i ohPEERBEr 2P Gr &he é35€e§§nlp? Alﬁ§ﬁ£ﬁ?&f%hzoF eq&LAFAti e
represented by the above ggneral formula (111) can be prggared by

subj ect FREPETESHPEURS LY artepr ELOAt R BY Geer® i+ ¥ nul a (X1 V)
to catalytic hﬁdrogenatLon using_a palladlun1cata1%s% such as

pal | adi GRFESFBOH FondBF FRet h8aGFLEBNEE™Er L 8pEENE LB LEfAMadi BOUE UL as
hydrochloric acid in an inert solvent, and. in a case _of a_conpound
havithg any2Bul YTy IR BRI et BFS ySFﬂEtéBS\fBaE%rb@ﬁer%PlVSEEU‘T”éd( XI'V),
subjecting the resulting compound to acid treatnent in an agueous -
sol ut i oh®BFtEPPf LGBPEEIEETE aci d and dinethyl sul fide usually at OC to
reflux tenperature for 30 mnutes to 3 day as occasi on dermands. As the

sol vent [dded ® Faghdhedt aP§t PE hy@rGgénat éh C2f or2 EEh IO U RretthSdob
ethanol 20, LeLLRNYdrotunans, SOV BPEAE o290LL S, 35k T0ah30 9PRNS! - 2
in a benzylpyrazole derivative represented by the above general
10 formula (III), acorresponding compound representad by the above
general formula (II) of thepresent inventioncanbe also prepared
by subjecting a corresponding benzylpyrazole derivative
represented by the above general formula (III) to glycosidation
using acetobromo-a-D-glucose or acetobromo-a-D-galactose in
15 the presence of a base such as sodium hydroxide, potassium
hydroxide, potassium carbonate or the like and a phase transfer
catalyst such as benzyltri(n-butyl)ammonium chloride,
benzyltri(n-butyl)ammonium bromide, tetra(n-butyl)ammonium
hydrogen sulfateorthelikeinaninertsolventcontainingwater.
20 As the inert sclvent used in the reaction, dichloromethane,
toluene, benzotrifluoride, a mixed solvent thereof and the like
can be illustrated. The reaction temperature is usually from
0°C to reflux temperature, and the reaction time is usually from
30 minutes to 1 day, varying based on a used starting material,
25 solvent and reaction temperature.
The obtained glycosidated benzylpyrazole derivative

represented by the above general formula (II) can be also used



m xed sol vent thereof and the like can be illustrated. The reaction
tenperature is usually fromroomtenperature to reflu SRS I and
the reaction tine is usually from30 &t nutes to 1 daé,6 I\\/Taryl neg“gaoggd on’
a used starting material, solvent 25 and reaction tenperature. The

obt ai ned benzyl pyrazol e derivative represented by the above general
formula (I111) can be also used in the subsequent process after suitably
converting 49 16 Novenber 2006 into a salt thereof in the usual way.
Process il 8hkldubhseqaset tthaicemweadte Suarmb Ty oy eartGnd ialtloys ggrloup, a
Cl-6 al koxy-substituted (Cl-6 al kyl) group or a C3-7cycloal kyl group 5
in a bemhdmuazole depavativg feprlesenseadl byayhe above general fornula
(I11), a correspondi ng conpound represented by the above general formula
(I'1) of adeegweskerg i nvention can be prepared by subjecting a
correspondi ng benzyl pyrazol e derivative represented by the above general
formula (111) A pyglapeds dizidiom thil eusiepg eacattahl dyo-tireDajlavcoger@mral

acet obroo-a-D-gal actose in the presence of a base such as silver

car bdnatferrsdd (1T bydihiedpresent Havienked onncambi merepasm d/eptsubAs dthieng nert
solvent used in the reaction, for exanple, tetrahydrofuran,

di met hoxy etdwgreeind N dyp ik sust thed floy nene debowe ngerdrad| Yemmutlke{adf) awd t he

| i ke can 15 be illustrated. The reaction tenperature is usually fromroom
t enper atakka timea éftdpo tyesrper atnd ereradidinhear paeteohivengriosp wgual |y from
1 hour to 1 day, varying based on a used starting material, solvent and
react i osutgrgperiatauran i {2d gnourasé thrmresne tah gBompdu®g s redhva oo, - 6

al kyl) group 20 in a benzyl pyrazol e derivative represented by the above
gener al as occasion demands. As the solvent used in the hydrolysis

10 reaction, for example, methanol, e
water, a mixed solvent thereof and the like can be illustrated.
As the base, for example, sodium hydroxide, sodium methoxide,
sodium ethoxide and the like can be illustrated. The reaction
temperature is usually from 0°C to reflux temperature, and the
15 reaction time is usually from 30 minutes to 1 day, varying based
on a used starting material, solvent and reaction temperature.
As mentioned above, in case of compounds having a protective
group in Rll, Rlz, R14 and/or R15 after the hydrolysis, the
protective group can be suitably removed in the usual way.
20 Furthermore, after the completion of the above reaction,
compounds having a nitro group in R represented by the above
general formula (I) can be also derived into a corresponding
compound having an amino group by catalytic reduction using a
platinum catalyst such as platinum oxide in an inert solvent
25 such as ethyl acetate at usually rcem temperature to reflux
temperature for usually 30 minutes to 1 day in the usual way.

Among the compounds represented by the above general



formula (111), a correspondi ng conpound represented by the above general
“formula (I'l) of the present invention can be prepared 1bynstipeet bogs a
correspondi ng benzyl pyrazol e derivatid%e represented by the above general
formula (111) to glycosidation 25 using acetobrono-a-D- gl ucose or

acet obrono-a-D-gal actose in the presence of a base such as potassium
carbonate or the like in an inert solvent. As the inert solvent used in
the reaction, 50 16 Novenber 2006 for exanple, tetrahydrofuran,

acet oni tirdyeula (Fildedasot banting Faitestiadisd thereidan bantihe fidliesting ed.
The reaction tenperature is usually fron1roon1#enperature to reflux

t enper attivisge drab tdreer eatt i compowrds sshstedh yRTr dm B hodiragen 5 tomay,
varyi ng based on a used starting material, solvent and reaction

t enper atMay 1rfBpasedcasdifiareiee éh he reed thop tengitossal &9l grooup, a
Cl-6 al koxy-substituted (C1L_6 al kyl) group or a C3-7 cycl oal kyl group

i n a bereonpuRE®repdesiendeid/ky tapradssit geneyal feoravove( §Eheriaiclrgie
formula (111) ; a correspondi ng conpound represented by the above

genebal #lok milhex ¢ompoardshe present invention can be al so prepared by
subj ecting a correspondi ng benzylpyrazole derivative represented by the
above general fornula (III EQ,%J cosidation using
acetobrono-a-D—qucose tobr affo- a- D-gal actose in 15 the presence of
a base such as sodi um hy, rRte, potassium hydroxide, potassium
carbonate or the |ikeR @ phase transfer catalyst such as

benzyl tri (n-butyl)amom-sm chl oride, benzyltri(n-butyl)amoni um brom de,
tetra (n -butyl) amoni um hydrogen sulfate or the like in an inert
solvent containing wAter. 20 As the inert solvent used in the reaction,
di chl or onet hane,

RS 14 RrE 14
R AL XY-2Z-N_,o R’ X-Y-Z-N_,¢
=3 R R
/ﬁ—OH T N—-OH
N-NH

3 6 7 12 14 15
wherein XK, R, R, R, R , R , R , X, Y and Z have the same

meanings as defined above.
Cf the compounds represented by the above general formula
10 (I) of the present invention, a compound wherein Rl represents
a Cj-¢ alkyl group, a Cy-¢ alkenyl group, a hydroxy(Cs.g alkyl)
group, a Ca.7 cycloalkyl group, a Cz_7 cycloalkyl-substituted
(Ci-g alkyl) group or an aryl-substituted (Ci-g alkyl) group
which may have the same or different 1 to 3 substituents selected
15 from the group consisting of a halogen atom, a hydroxy group,
an amino group, a Ci-g alkyl group and a Cj-g alkoxy group, for

example, can be prepared according to the following preccedure:



t ol uene, benzotrifluoride, a m xed solvent thereof and the |ike can be
illustrated. The reaction tenperature is usually fromi®Gdvemrbet booxs
tenmperature, and the reaction time issuusually from 30 mnutes to 1 day,
varyi ng based on a used starting material, 25 solvent and reaction
tenperature. The obtained gl ycosi dated benzyl pyrazol e derivative
represented by the above general fornmula (Il) can be al so used 51 16
Novenber 2006 in the subsequent process after suitably converting into a
salt thereof jand sepgrating in the usualgeway. Process 1-9 A pyrazole
derivativegre ra&a&t d byP&bangb@ve general x-v-formula (1) of the present
i nvention ca conpoﬁnd represented by the
above gener oﬁoly3|s and renoving a
prot ecti Yo up or supj eetiFgy)a n group of the resulting conpound
to reduct H8n  as occasi of)y gerendsiy As,Mhe sol vent used in the hydrolysis
10 reaction, for;gxanple, medvhanole, et hanol ,. tetrahyfrofuran, water, a
m xed sol vent thereof and mrhieclivke can be i{!flstrated. As the base, for
exanpl e, sodi um hydr oxi de,8"8di um net hoxi de, sodi um et hoxi de and the
| i ke can be iIIu;;rated. The reaction tenperature is usually fromOCto
refl ux twieesat e repidddinsla nea¢tingngtotp kﬁchsal@émffl@@éﬁ(hﬁﬁnnpt es
to 1 day, varying based on a used starting material, vent and
reacti ona e yAr@iWIgeoup)s aneasy oLy abOve ol I‘nh@a$£k@f R drvd ng a
protective group in Rll, R12, R14 and/or R15 after the hydrolysis, the
protecti ae:lgrsoupkpargmlsuiat a:lQLy dleerovied grourhe ausyakrowgy C,2@ alkyl)
Furthernore, after the conpletion of the above reaction,

5 group which may have a protective group, a C3.7 cyclealkyl greup,

a C3-7 cycloalkyl-substituted (Ci-¢ alkyl) group or an
aryl-substituted (Ci-g alkyl) group which may have the same or
different 1 to 3 substituents selected from the group consisting

rotective

of a halogen atom. a hvdroxy group which may have a

h3

10 group, an amino group which may have a protective grcup, a Ci-¢
alkyl group and a Cj-¢ alkoxy group; R31 represents a Ci-¢ alkyl
group, a Cy-¢ alkenyl group, a hydroxy(Cy.¢ alkyl) group, a C3-y
cyclecalkyl group, a Cj3-7 cycloalkyl-substituted (Ci-¢ alkyl)
group or an aryl-substituted (Cj.g alkyl) group which may have

15 the same or different 1 to 3 substituents selected £from the group
consisting of a halogen atom, a hydroxy group, an amino group,

2 4
a Ci1-g alkyl group and a Ci.g alkoxy group; and R , R3, R, R5,

12 14 15 2 2
R6, R7, R, R, R, Q, 0, T T, X, Y and Z have the same

meanings as defined above.
20 Process 2
2 pyrazole derivative represented by the above general
formula (Ia) of the present invention can be prepared by

subjecting a compound represented by the above general formula



conpounds having a nitro group in R2 represented by the above general
formula (1) can be also derived into a correspondi ng 1GORRYERBeRaHOEg an
am no group by catalytic reduction uggng a platinumcatalyst such as

pl ati num oxide in an inert solvent 25 such as ethyl acetate at usually
roomtenperature to ~reflux tenperature for usually 30 mnutes to 1 day
In the usual way. Anong the conpounds represented by the above general
52 16 Novenber 2006 forrmula (I1l) as starting naterials, there can be

the fol lewhng + 4 MRE J1AMLHUTRI S dFl CRYPAYI NG Ss Mher & ndflilohstg hudrogen
atom varying based on difference in the reaction conditions, and the

CoNpouNdg sEeRRILALCEnRY abBe e 95%8@‘?5”@[@' aﬁ@rméﬁk{zhhlt)iohn‘a'slﬂ anal |

t he conmpounds: R6 R14 R7 X-Y-Z- R3 R R12 oo HN-NH R6 RI4 R6 R14
R7WH 1 XyYady 1a%1§1d?§gen%<r‘é e@%nte@bitﬁ% D RALgEn B 1 A & Iy N- NH
wherein R, , 7, Rl12 4 R15 X, and Z have the sane neanings as

defi nedlﬁbé’ﬂé-pﬂsérﬁ?e CATRVES RN 8SERd b drie Ay @ 0pBeRaL 1AM mul a

5 carbonate in an inert solvent, and in case of compounds having
a protective group., suitably removing the protective group in
the usual way as occasion demands. As the inert solvent used
in the N-alkylation, for example, acetonitrile, ethanol,

1,2-dimethoxyethane, tetrahydrofuran, N,N-dimethylfecrmamide,

o

1 sulfoxide, a mixed solvent thereof and the like can

fd

be illustrated. The reaction temperature is usually from room
temperature to reflux temperature, and the reaction time is
usually from 10 minutes to 1 day, varying based on a used starting
material, solvent and reaction temperature.

15 Of the compounds represented by the above general formula

. . . 1

(I) of the present invention, a compound wherein R represents
a hvdrogen atom, for example, can be alsc prepared according

to the following procedure:

RG
Process 3-1 R’ X-Y¥-Z-OH Process 3-2
_ e 3 >—
Removing the @2 1) R QVIID)
T HN.
benzyl group HN-p) Q1D RS

2) OccaSJOna]Iy
removing the

214 R’ protective group
X-Y-z-N_,, Process 3-3 XNZN. s
R
3 > R3
1) Hydrolysis q_J|
2) Occasionally pneg
. removing the (Ib)
(ITa) protective group
. 2 3 4 5 6 7 12 14 15 2 2
20 whereinR , R ,R,R,R,R,R ,R ,R,Q, Q,T T, X,

Y and 7Z have the same meanings as defined above.



10 (1) of the present invention, a conpound wherein R 1 represents a
Cl-6 al kyl group, a C2_6 al kenyl group, a hydroxy(C2- G gahk¥tibeir0Wg, a
C3_7 cycloal kyl group, a C3-7 cycl oalkyl -substituted (Cl1_6 al kyl) group
or an aryl-substituted (Cl-6 al kyl) group which nmay have the sanme or
different 1 to 3 substituents selected 15 fromthe group consisting of a
hal ogen atom a hydroxy group, an am no group, a Cl-6 al kyl group and a
Cl-6 al koxy grou for exanple, can be prepared according to the
fol | owi AF 95s5ce ite: 16 Novenber 2006 53 Rs Rlo Rs RA R7 X-Y-Z-N RI B

Process 2 R7T FR X-Y-Z-N RS dr ol ysi.s
RZ1-L3(XV) | MW%?U%%WWV%W%%%%\?% X Fﬂﬁmﬁléé)’&)ﬂ
protective group wher ei n . resents a | eavi ng?group %ch as .a hal ogen

atom &% eP&)‘?P?fe;fi9Y§r“gU RENINe) 38 eRESr th?zarbé’b’r’eesents

a Cl-6 alk rou _,_akenl r a hydroxy(C2-6 al ky rou
i ch IR FBBEeT 1 li;rB%f)cag By yRhBamRpe Corpups e a7 O
cycl oal kyl -substitute % ﬁl k%é%?el roup or_an ar | - substituted Cl 6
al kyP) Fod@ i fatdy rdvE PR LU AR PrMEeT S063R it

sel ected fromthe grou n5| stin oXYy, roup
whi oh e TR 20 FSPERE IS HE Rt BEORR - ek na Tt B e Ho Bl SR o
prOteCtlveé¥§¥¥% ﬁ§é¥6§%natlon, for example, methanol, ethanol,

tetrahydrofuran, ethyl acetate, a mixed solvent thereof and the

like can be illustrated. The reaction temperature is usually

}—d
(o)
I+

rom 0°C to reflux temperature, and the reaction time is usually
from 1l hour to 2 days, varying based on a used starting material,
sclvent and reacfion temperature.

Process 3-2
A compound represented by the above general formula (IIa)

15 of the present invention can be prepared by condensing a compound
represented by the above general formula (XVII) with an amine
derivative represented by the above general formula (XVIII) in
the presence of acondensingagentsuchas l-ethyl-3-(3-dimethyl-
aminopropyl)carbodiimide hydrochloride or dicyciohexyl-

20 carbodiimide and in the presence or absence of a base such as
triethylamine or N,N-diisopropylethylamine in an inert solvent
after suitably adding l-hydroxybenzotriazole as occasion
demands. As the solvent used in the condensing reaction, for
example, N,N-dimethylformamide, dichloromethane, tetra-

25 hydrofuran, a mixed solvent thereof and the like can be

illustrated. The reaction temperature is usually from 0°C to

reflux temperature, and the reaction time is usually from 1 hour



al kyl group and a Cl1-6 al koxy group; R31 represents a Cl-6 al kyl group,

a C2-6 al kenyl group, a hydroxy(C2-6 al kyl) group, a g hovetdleabkyd
group, a C3-7 cycloal kyl -substituted5Cl-6 al kyl) group or an

aryl -substituted (Cl1-6 al kyl) group which may have 15 the sane or
different 1 to 3 substituents selected fromthe group consisting of a
hal ogen atom a hydroxy group, an am no group, a Cl-6 alkyl group and a
Cl 6 al koxy group; and R2, R3, R4, R5, 6, R7, R12, R14, R15, Q Q
2 , T, To22Riay¥, Yaapiingd havedtdre sarred rganitrigs as tdefialed sabioremt 20
Process 2 A pyrazole derivative represented by the above general formula
(la) of anlde rereesteintn itewegrddtucan be prepared by subjecting a conpound
represented by the above general formula 16 Novenber 2006 54 (1Ta) to
hydr ol y®irecaseorading to a simlar nethod to that described in the above
process 1-9 and N-al kylation using an N-al kyl ati ng agent represented by
t he above gener plyrbaohe defXVativie tre@ rersesdrce yf thebadbeoveugenesadesi um
carbonate or potassium5 carbonate in an inert solvent, and in case of
conmpdundsrmaMiandg Ite) priottect i e gpoupineent abh yceenbei pgepheegdr blyect i ve
group in the usual way as occasion demands. As the inert solvent used
in the NudljlkedtEinon, céopoexdmye;esoetanibyr the, alkdharmgineral formula

1, 2- di met hoxyet hane, tetrahydrofuran, N, N-dirnethylformam de, 10

di met hyi(IIsy)i bxiedéalane kgdredyeaest dmhe@mreolovdamg the dridkieecaive lgeroup
illustrated. The reaction tenperature is usually fromroom tenperature
to refl ux tbepesabdreayand oheastertdomndse iAs the solvent used in

the hydrolysis reaction, for example, methanol, ethanol,

10 tetrahydrofuran, water, a mixed solvent therecf and the like
can be illustrated. 2s the base, for example, sodiumhydroxide,
sodiummethoxide, sodiumethoxide andthe likecanbe illustrated.
The reaction temperatureisusually from0°C toreflux temperature,
and the reaction time is usually from 30 minutes to 1 day, varying

15 based on a used starting material, solvent and reaction
temperature. In case of compounds having a protective group
ianz,R14and/orR15aftarthehydrolysis,theprotectivegroup
can be suitably removed in the usual way as the process 1-9.

Of the compounds represented by the above general formula

20 (I) of the present invention, a compound wherein R1 represents
a hydrogen atom; X represents a single bond; and Y represents
a Cy_¢ alkylene group or a Cp.g alkenylene group, for example,

can be prepared according to the following procedures:



usually from10 mnutes to 1 day, varying based on a used starting

mat eri al ,

sol vent and reaction tenperature. 15 O the genpedier 2006

represented by the above general formi a (I') of the present invention, a
conpound wherein R 1 represents a hydrogen atom for exanple, can be

al so prepared according to the follow ng procedure: Rs R6 R7 Xx-v-z-0
Process 3-1 R , X-Y-Z-OH Process 3-2 p3/ | - R3 14 Oz Rzz Renoving the
02 R z 1) 1 15 (XVII1) i benzyl group HN-N (XVI1) R HNEN W1) 2)

Qccasi onal L rqnnwmsg hei Rs nid k6 rotpegdelsyes-gr o R _Process
3-3 R X3Y-Z- rorlﬁ S N &25 @casj on;hQ &ﬁl
renmovi ng th oup 20 wherei n R2, FR4 R5 F6

R7, R12

above.

4 A N Rand Z havetrbde pan® -wea ngs as defined
55748 Novenber (B006  Prcess 3KIA conpound repiNesent edliy) t he

above generaljyformula (XVil) can be prepared by subjecting a conpound

r epr esent ed by the above general formula (XVI) to catglytic

hydrogenatipn using, a 5 pakd adi um catalpysiessuch as pal T adi up.c Fbon
powder in agr—ggﬁ%ﬁ“é% sol W vesye, Lhe henzyl grou t he ®ol vent
used in th(‘)1> R4 R 1) Hydrolysis '

10

15

2 12 2) Occasionally AN T

R:S Q N -F?Z removing the HN—r(u (Ic)
XVIlD HN-N (11b) protective group

2) Occasionally

removing the
protective group

HN,

wherein L4 represents a leaving group such as a chlorine atom,
a bromine atom, an iodine atom, a triflunoromethanesulfonyloxy
group or the like; Y1 represents a single bond or a C1-4 alkylene
group; and R, R>, R*, R°, ®®, ®’, R*?, R, R'®, 0, ¢%, 1, 7?
and Z have the same meanings as defined above.
Process 4-1

A pyrazole derivative represented by the above general
formula (XXI) canbe prepared by subjectingapyrazole derivative
represented by the above general formula (XIX) to Heck reaction
with an olefine derivative represented by the above general
formula (XX) using a palladiumcatalyst such as palladium-carbon
powder, palladium acetate, tetrakis(triphenylphosphine)-
palladium, dibenzylideneacetonepalladium or bis(triphenyl-
phosphine)palladium dichloride in the presence or absence of
a phosphine ligand such as tris(2-methylphenyl)phosphine or
triphenylphosphine and in the presence of a base such as
triethylamine, sodium tert-butoxide, potassium tert-butoxide

or cesium fluoride in an inert solvent. As the solvent used

in the reaction, for example, acetonitrile, toluene,



catal ytic hydrogenation, for exanple, nethanol, ethanol,

tetrahydrofuran, ethyl acetate, a m xed solvent thereof %ﬁg% 20% can
be illustrated. The reaction tenperat8re is usually 10 to | ux
tenperature, and the reaction tine is usually from1 hour to 2 days,
varyi ng based on a used starting material, solvent and reaction

tenperature. Process 3-2 A conpound represented by the above general
formula (l11a) 15 of the present invention can be prepared by condensing
a conpotadrahgdresentd hy ntihe Aol eganahalrcfott atd théeV/IlikenMddn ar am ne
derivative represented by the above general fornmula (XVIIl) in the

pr esenceah ua teerdeNSi tgeagenttsyehtampdratiivk- 3s(3sdameihytom 0°C to
am nopropyl ) car bodi i m de hydrochl ori de or dicycl ohexyl 20 carbodiim de

and in the1pkesanseratuabseane thk wedaiseos tidheass dsiagt hy Fasinne hefar
N, N-di i sopropyl ethylamne in an inert solvent after suitably adding
1- hydr oxybenday s| azateing vecasi o a derdnds arAd nighaaselnient, ¥sadent t he
condensi ng reaction, for exanple, N, N-dinethylformm de,
di ch$ or amat kane,t itoet riendedyidiod uran, a m xed sol vent thereof and the
li ke can be illustrated. The reaction tenperature is usually fromOCto
ref | uxprerpesadt2e, and the reaction tine is usually from1l hour 16
Novenber 2006 56 to 2 days, varying based on a used starting nmaterial,
solvent and reswipomd eepeesented By tbess @+E8gAnpyrazind emaka i(XALTiIVe
represented by the above general 5 formula (l1b) of the present invention
can be peepss pdebppred by subjecting a compound represented by the above
general formula (XXI) to catalytic hydrogenation using a
16 paliadium ca
solvent. As the sclvent used in the catalytic hydrogenation,
for example, methaneol, ethancl, tetrahydreofuran, ethyl acetate,
a mixed solvent thereof and the like can be illustrated. The
reaction temperature is usually from 0°C to reflux temperature,
15 and the reaction time is usually from 1 hour to 2 days, varying
based on a used starting material, solvent and reaction
temperature.
Process 4-3
2 compound represented by the above general formula (IIb)
20 of the present invention can be prepared by condensing a compound
represented by the above general formula (XXII) with an amine
derivative represented by the above general formula (XVIII) in

thepresenceof acondensingagent suchasl-ethyl-3-(3-dimethyl-

aminopropyl)carbodiimide hydrochloride or dicyclohexyl-
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eoxN,N-diisopropyl
ethylamine in an inert solvent after suitably adding 1-hydroxy-

benzotriazole as occasion demands, and suitably removing the



subj ecting a conmpound represented by the above general formula (lla) to
al kaline hydrolysis, and renoving the protective groupigi flotdihdisgabesvay
as occasi on demands. As the solvent us®d in the hydrolysis reaction, for
exanpl e, methanol, ethanol, 10 tetrahydrofuran, water, a m xed sol vent
thereof and the like can be illustrated. As the base, for exanpl e,

sodi um hydr oxi de, sodi um net hoxi de, sodi um et hoxi de and the |ike can be
illustrated. The reaction tenperature is usually fromOC to ref |ux

t enper at pretecandetdmeoupaot ithe tsnelivaysimblogalsiem 8@mandst. esAsotte day,
varying 15 based on a used starting material, solvent and reaction

t enper at sokvehh casé oh tbapoondsnkavpongeacpronectfiore eample,i n R12, R14
and/or R15 after the hydrolysis, the protective group can be suitably
renmoved Nnvtaemesbgl foayaasdehedpcbdeseomgtBané€, ttled rednpofds-arepraesent ed
by the above general formula 20 (1) of the present invention, a conpound
wher ei n Rixeépsedeahs thehygdfoged dhemliXer epnedentis laissinagiesi boTtte and Y
represents a C2-6 al kylene group or a C2_6 al kenyl ene group, for

exanpl e, regatibe fymeparacdise deradsungl 1 fidoem 6ut ItOV\félgl@kmquﬁtuﬁ, 16
Novenber 2006 R6 R6 R6 Rr L4 Process 4-1 RAON Vv'-z-oHPrOCess 4-2 R Y /
R3 T /a8 B8 zeartipn ZinH s iBuw@dllvafrptm b lowr 20 @ daRz, hyadroigenat i on
/ Rz HNPN (XX) HN-N (XXI) HN-N (XX11) (X IX) Process 4-3 R6 R' Process
4-4 R7 Reayed4td aRMEe¥~starNing material, solvent and reaction

temperature.
Process 4-4

N — e -~ = T -~ = e o~ —
A pyrazole derivative represented by the above gemneral

ey
D

formula (Ic) of the present invention can be prepared by
subjecting a compound represented by the above general formula
(ITb) to alkaline hydrolysis, and suitably removing the
protective group in the usual way as occasion demands. As the
15 solvent used in the hydrolysis reaction, for example, methanol,
ethanol, tetrahydrofuran, water, a mixed solvent thereof and
the like can be illustrated. As the base, forx éxample, sodium
hydroxide, sodium methoxide, sodium ethoxide and the like can
be illustrated. The reaction temperature is usually from 0°C
20 to reflux temperature, and the reaction time is usually from
30 minutes to 1 day, varying based on a used starting material,
solvent and reaction temperature. 1In case of compounds having
a protective group in Rlz, R14 and/or R15 after the hydrolysis,
the protective group can be suitably removed in the usual way

25 as the prccess 1-9.



R—5r \ RBR5 it R3 1) Hydrolysis - z HN 15 oz iz 2) Cccasionally a 7 R
, THz renoving the HNEN (Ic)  (XVill) HN-N (Ji b) proteetioren®eeupods
Cccasionally renobving the prolectiVv® group wherein L 4 represents a

| eavi ng group such as a chlorine atom a bromne atom an iodine atom a
trifluoronethanesul fonyl oxy group or the like; Y1 represents a single
bond or a Cl-4 alkylene 5 group; and R2, R3, R4, R5, R6, R7, R12, R14,
R15. Q @. T. T2 and Z have the sanme neani ngs as deflned above Process
4-1 A pyrazolqﬁderlvatlve represented by the aboyeRgeaeraI formula (XXI)
can be prepared hy ssybpgcting a pyrazole derlvaﬁlr O represented by

t he above ge san ol efine
derivative ecrp%ented by the above general d% mgﬁ (XX) using a

pal | adi ufi~eas-dkyst such as pal |adium carbon npdwder, palladi um acetate,
tetrak|s(ﬁNNphenyKbhbsphlne) pal | adi um dlbenzylldeneacetonepalIadlun1or
bi s(triphenyl 15 phosphlne) palladlun1d|chlor|de-Xﬁ-the presence or
absence of a sphi gand such as trls(2- t hyl phenyl ) phosphi ne or
tri phenyl phosphin ks el pres&ReEsso2

se chh as triethylam ne,
sodi um t ert - But ox'de, otaSS|un1tert but g

¥ Acesium fluoride in an
inert solvent. %&ﬁthe sotkyent used 20 t he reacguon for exanpl e,

acetonitrile, t&iiéhe, 16 Novenber 20Y6 (XXIID)
2) Occasionally R® 1 R
removing the R AN
protective group R
Ra
QZ p R;Z
4
HN-N (I1c)
Process o T0CeSS 5-4
1) Bydrolysis 1) c;:;:;:TE\\\\\\\
2) Occasionally hvdrogenallon
removing the ) Occasionally
protective group remOVIHg the
6 14 proteclive group
R R A1
NP Y RS
|} Y TLT N 7 1
R15 -Z— N 15
, R?
Q R
H;” T %2
-N #
(1d) w1

\\\\ Process 5-5 Process 5-6

1) Cala;;:;z\\\\\\\
hydrogenation ™Su 1) Hydrolysis

2) Occasionally 2) Occasionally
" removing the removing the
protective group RE R4 protective group
‘RS
Q
4 2 3 4 5 6 7 12 14 15
In the formuwla, L. , R, R, R, R, R, R, R , R , R, Q,

2 1 . . 5
Qz, T, T, Y and Z have the same meanings as defined above.

Process 5-1

W

A compound represented by the above general formula {(IIc)
of the present invention can be prepared by condensing a compound

represented by the above general formula (XXI) with an amine



58 tetrahydrofuran, a m xed solvent thereof and the |ike can be
illustrated. The reaction tenperature is usually fromQCnxo@emb&f |06
tenmperature, and the reaction time i $lusually from1 hour to 2 days,
varyi ng based on a used starting material, solvent 5 and reaction
tenperature Process 4-2 A conpound represented by the above general
formula (XXIl) can be prepared by subjecting a conpound represented by
t he above general formula (XXI) to catal ytic hydrogenation using a 10
pal | adi UeTHIal {6¢ TRdte e el PadiRenalaiso A ependdr Lprmahai Re¥EI5olivent .
As the solvent used in the catalytic hydrogenation, for exanple,

met hanol thepraaence pdta apyaepsiraagdeatpychretarshyla 3mlBed isitient-
thereof and the like can be illustrated. The reaction tenperature is
usual | y EtoeBeRYl tedrbeditenperaydrechisrafd phediedclrdg>tilme is
usually from1 hour to 2 days, varying based on a used starting

mat er i alGaskediinidndniedasoauch epparigtive.arPeesy . - §1ASOPFERYAd
represented by the above general formula (IIb) 20 of the present

i nveAt i At BPHENQAEpRR AB B EOHURRS B & evApabAY 24T B deRYET B t he
above general formula (XXII) with an amine derivative represented by the
above g TFRRARIA INAGIISIP AN efdebSUd tEdHIe ASTRY dge it esuch
as | -ethyl-3-(3-dinethyl- amni nopropyl)carbodiimde hydrochl oride or

di cycl oH&QFe PG tarFeHa WdéhQW%%Ysééhoﬁga§¥P@t #ihe drs the

N, N-di i sopropyl - ethylamne in an inert solvent after suitably adding
1- hydr ox8R L HEhz 015§ Azt et B8 OeRACT D AecheRaEioandE Shi £XBM)Leenpvi ng t he

N,N-dimethylformamide, dichloromethane, tetrahydrofuran, a

10 mixed solvent thereof and the like can be illustrated. The
reaction temperature is usually from 0°C to reflux temperature,
and the reaction time is usually from 1 hour to 2 days, varying
based on a used starting material, solvent and reaction
temperature.

15 Process 5-2

A pyrazole derivative represented by the above general

formula (IIc) of the present invention can be prepared by
subjectingapyrazolederivativerepresentedby the above general
formula (XIX) to Heck reaction with an olefine derivative

20 represented by the above general formula (XXIII) using a
palladium catalyst such as palladium-carbon powder, palladium
acetate, tetrakis(triphenylphosphine)palladium,
dibenzylideneacetonepalladium or bis(triphenylphosphine) -

palladium dichloride in the presence or absence of a phosphine

phosphine and in the presence of a base such as triethylamine,

sodium tert-butoxide, potassium tert-butoxide or cesium



16 Novenber 2006 59 protective group in the usual way as occasion
demands. As the solvent used in the condensing react i ndemnpbexagiee,

N, N- di met hyl or mam de, dichl oronmet hané? tetrahydrofuran, a m xed sol vent
thereof and the like can be illustrated. The 5 reaction tenperature is
usually fromOC to ref lux tenperature, and the reaction tine is usually
from1l hour to 2 days, varying based on a used starting material,

solvent and reaction tenperature. Process 4-4 10 A pyrazol e derivative
repr esefiledrhyetihcamboee tgenkeverh t f ordrithe (slod)v eoft b sied pmesies t-elemtenni, on
can be prepared by subjecting a conpound represented by the above

gener al £bor axbaplél | 8retonakkallenethydeokyststrahgdsoifbalany, rmentiwedg t he
protective group in the usual way as occasi on demands. As the 15 sol vent
used i nsbtheehydriveysos ameddthieonikbocarXanplldustatdtatnl , Thet haaoltion
tetrahydrofuran, water, a m xed solvent thereof and the |ike can be

i | lustrakpderAsuirbei baseualiny f@anple, tsatiflnx hptip@daairsodindnthe

met hoxi de, sodi um et hoxide and the |like can be illustrated. The reaction
t enpier areeetisnusimel ¥s fusna DTy 20r¢ro ¥ ¢fdux tcerpdngbur eargidd basedact i on
time is usually from 30-mnutes to 1 day, varying based on a used

starti ngnnateseidabtarsahgenatantdat eanii vant emgerabotéon| henaseadfire.
conpounds having a protective group in R12, Rl14 and/or R15 after the
hydr ol yBrecesshé-prot ecti ve group can be suitably renoved in the usual

way 25 as the process 1-9. 16 Novenber 2006
A pyrazole derivative represented by the above general

formula (Id) of the present invention can be prepared by

(@]

subjecting a compound represented by the above general formula

[

(IIc) to alkaline hydrolysis, and suitably removing the
protective group in the usval way as occasion demands. As the
solvent used in the hydrolysis reaction, for example, methanol,
ethanol, tetrahydrofuran, water, a mixed solvent thereof and
15 the like can be illustrated. As the base, for example, sodium'
hydroxide, sodium methoxide, sodium ethoxide and the like can
be illustrated. The reaction temperature is usually from 0°C
to reflux temperature, and the reaction time is usually from
30 minutes to 1 day, varying based on a used starting material,
20 solvent and reaction temperature. 1In case of compounds having
a protective grcup in Rlz, R14 and/or R15 after the hydrolysis,
the protective group can be suitably removed in the usual way

as the process 1-9.

Process 5-4

Qv
o

2 compound represented by the above general formula (IIb)
can be prepared by subjecting a compound represented by the above

general formula (IIc) to catalytic hydrogenation using a



60 R6 R6 RL4 R7 Y1-Z-oHI| *I- R3 / RB @ gl2 @ 12 T T HN-N HNN
(XXI') (XIX) Process 5-1 Process 5-Z 1) Rio Rl4 HN. RL3eYNodedbdxX¥0bsl 1)
(XX 1 1 I~5 2) Qccasionally RS Rl4 Penpving the 7 Y1-Z-N protective
group RI5 R3 @2 ql2 T HN-N M) Process 5-3 Process 5-4 1) Hydrolysis
1) Catalytic 2) Cccasionally hydrogenation renoving the 2) Cccasionally
protective group renoving the R6 Rl4 protective group

palladium catalyst such as palladium-carbon powder in an inert
solvent. As the solvent used in the catalytic hydrogenation,
for example, methanol, ethanol, tetrahydrofuran, ethyl acetate,
a mixed solvent thereof and the like can be illustrated. The
5 reaction temperature is usually from 6°C to reflux temperature,
and the reaction time is usually from 1 hour to 2 days, varying
based on a used starting material, solvent and reaction
temperature.
Process 5-5
10 A compound represented by the above general formula {Ic)
of the present invention can be prepared by subjecting a compound
represented by the above general formula (Id) to catalytic
hydrogenation using a palladium catalyst such as palladium-
carbon powder in an inert solvent. As the solvent uéed in the
15 catalytic hydrogenation, for example, methanol, ethanol,
tetrahydrofuran, ethyl acetate, a mixed solvent thereof and the
like can be illustrated. The reaction temperature is usually
from 0°C to reflux temperature, and the reaction time is usually
from].hourto:Zdays,varyingbasedcxlausedstartingnmterial,
20 solvent and reaction temperature.
Process 5-6
A pyrazole derivative represented by the above general
formula (Ic) of the present invention can be prepared by
subjecting a compound represented by the above general formula
25 (IIb) to alkaline hvdrolysis, and suitably remcving the
protective group in the usual way as occasion demands. As the

solvent used in the hvdrolysis reaction, for example, methanol,



6 14 , \ ~1 ZNRR RS RY1-ZN15zZ R RBRR Q/ ~1T @@/ Tz2 H\-N
(Id) HN-N (1 | b) Process 5-5 Process 5-6 1) Catal yti €6 ljotdniied! 2606
hydrogenati on a 2) Cccasionally 2) O6dasionally renoving the renoving
the protective group Re R4 protective group R -Z- N e R R32 QT
HN-N (lIc) In the formula, L4, R2, R3, R4, R5, R6, R7, RI2 R14 RI5 Q QT
and Z have the sane neanings as defined above. 2 2 1, T, Y Process 5-1
5 A conpound represented by the above general fornula 1, '1--', of the
pr esent et hx@blli, o e¢adhiy@ rpfepaned wayt eagndensiced & odermaundt e rapf esent ed
by the above general formula (XXI) with an am ne 61 16 Novenber 2006

the like can be illustrated. As the base, for example, sodium

hydroxide, sodium methoxide, sodium ethoxide and the like can
be illustrated. The reaction temperature is usually from 0°C
5 to reflux temperature, and the reaction time is usually from
30 minutes to 1 day, varying based on a used starting material,
solvent and reaction temperature. In case of compounds having
. ) 12 _14 15 X .
a protective group in R , R and/or R after the hydrolysis,
the protective group can be suitably removed in the usual way

ae the w»rocess 1-9.,

jo
[

The compounds represented by the above general formula

(I) of the present invention obtained by the above producticn
processes canbeisolatedandpurifiedbyconventional separation
means such as fractional recrystaellization, purification using

15 chromatography, solvent extraction and solid phase extraction.

The pyrazole derivatives represented by the above general

pharmaceutically acceptable salts in the usual way. Examples
of such salts include acid addition salts with mineral acids

20 such as hydrochloric acid, hydrobromic acid, hydroiodic acid,
sulfuric acid, nitric acid, phosphoric acid and the like, acid
addition salts with organic acids such as formic acid, acetic
acid, methanesulfonic acid, benzenesulfonic acid,

p-toluenesulfonic acid, propionic acid, citric acid, succinic

0o
LS4

[o])

acid, tartaric acid, fumaric acid, butyric acid, oxalic acid,
malonic acid, maleic acid, lactic acid, malic acid, carbonic

acid, glutamic acid, aspartic acid and the like, salts with



derivative represented by the above general formula (XVII1) in

t hepresence of a condensing agent such asl-ethyl -3-(31di®tdHer 2006

am nopropyl ) car bodi i m de hydrochl.ori d& or di cycl ohexyl - carbodiim de and
abase such as triethylamne or N, N-diisopropyl 5 ethylamne in an inert
solvent after suitably adding 1-hydroxy- benzotriazol e as occasion
demands, and suitably renoving the protective group in the usual way as
occasi on demands. As the solvent used in the condensing reaction, for
exanpl e, il Ny netdnd f osnmm de,a dicchihor sadtthaney ot & ¢ Aty dyaf vrzarg the 10
m xed sol vent thereof and the |like can be illustrated. The reaction

t enper atiilee ) andagHl 1 ywhamOGtic bekekwudieaperatatiey 1 - andltbemieact i on
time is usually from1l hour to 2 days, varying based on a used starting
mat eri aly, 160l ¥Ehén 2plle t eAehehamt eBp e Ratarrie o et drdc e ssr s PhAdpyrazol e
derivative represented by the above general fornula (llc) of the present
i nvent i afe ©iayll benpriepatednby asghpheati, ndyaipyw azal etrderiviaéi ve

represent edby the above general formula (XIX) to Heck reaction with an
ol ef Ene deri vaiie e-cttbdeipd € Sesrieds byt édebabone geses ajefioraul sotXlal)
using a palladiumcatal yst such as pall adi um carbon powder, palladi um
acet at e, (1 ptosmktisé t prpbenyl phosphibe) paldladicumheir solvates with

di benzyl i deneacet onepal | adi um or bi s(tri phenyl phosphi ne)- pal |l adi um

di chl or igteaime ¢ det Pt esenee cap tatislens e 1ok na sphosiphisnet 2&n b L gardwsateh. as
tris(2-nmethvl phenyl)phosphi ne or triphenyl- phosphine and in the presence
of a base suchofstheiprhyiahe néerigetdivest gepraseoriadie, bypotias sabowe

tert-butoxide or cesium 16 Novenber 2006
general formula (I) of the present invention and the prodrugs
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having an unsaturated bond. In the present invention, either
of cis(Z)-isomer cor trans({E)-isomer can be employed.

Of the pyvrazole derivatives represented by the above
general formula (I) of the present invention and the prodrugs

15 thereof, there are two optical isomers, R-isomexr and S-isomer,
in each compcund having an asymmetric carbon atom excluding the
glucopyvranosyloxymoietyv or the galactopyranosyloxymoiety. 1In
the present invention, either of the iscmers can be employed,
and a mixture of both isomers can be also employved.

20 2 prodrug of a compound represented by the above general
formula (I) of the present invention can be prepared by
introducing an appropriate group forming a prodrug into any one
ormore groups selected fromahydroxy group in the glucopyranosyl

. . . 1 2
moiety or the galactopyranosyl moiety, or optionally in R, R,

4 5 R . N 1. o
a 3 3 case that R° is a hydrogen
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. . 1 2 4 5
atom, and an amino group in case that R, R, R or R 1is a

substituent having an amino group of the compound represented



62 fluoride in an inert solvent. As the solvent used in the reaction,
for exanple, acetonitrile, toluene, tetrahydrofuran, gdnxed.sPl et
thereof and the like can be illustrateegl. The reaction tenperature is
usually fromQcC to reflux tenperature, and the 5 reaction tine is
usually from1l hour to 2 days, varying based on a used starting
mat erial, solvent and reaction tenperature. Process 5-3 A pyrazole
derivative represented by the above general formula (1d) of the present
i nventi ogyCafe ke Prepanes=byrdOmaubj €Ct kd rdy 60PPLHBE poRRIiesLREEdeRyY the
above general formula (Ilc) to alkaline hydrolysis, and suitably
renovi ngtbhgroftekegtp¥yeI Hi@UIH dhe Haualienaympd @GCay ehed@iRRdsn As
the solvent used in the hydrolysis reaction, for exanple; methanol,
et hanol , thetkahydrafiir ana vatery aulivedd ySek¥ent ihkeraaf pandridathegl i ke
can be illustrated. As the base, for exanple, sodium hydroxide, sodium
net hoxi den, 130k &3 BLAPE U8 Sdsh d haehbk@sCanz s Byhdup gbi-atied a fR8aregct i on
tenperature is usually fromOC to reflux tenperature, and the reaction
time4s yseal by na-3Q Ges rt onlafityo SN NEDASELEMM &, USR],
starting material, "20 sol Vent "and reaction tenperature..In case o
COWpoundécﬂ}QVJi;PQupfi PeQt e~ or Qw4 v Rlda (BL4,a0dL95 Kloupfterc the
hydr ol ysi s, he protecCtive group can be suitably renoved in the usual
way as gheopkeaessnd19suBLesess ea- 435, Anspnpoypdubepresented by the
above general forrmula (I Ib can be prepared by subjecting a conpound
repr esentedolychRecahaveougenes akyhosaubaithken (@ cadBtoky€arbonyl)
hydr ogenati on using a

group, a Cj;-¢ alkoxy-substituted (Cy.; alkoxycarbonyl) group

[en]

e

used in a cyclic amino group, for example, a C_7 acyl group,

alkoxvcarbonyl-substituted (Cy-7 acvl) group, a Ca_7
alkoxycarbonyl group, a Ci.g alkoxy-substituted (Cp.4

15 alkoxycarbonyl) group, a (Cz.7 acyloxy)methyl group, a 1-(Cz-5
acyloxy)ethyl group, a (Cz-7 alkoxycarbonyl)oxymethyl group,
a 1-[(Cy-5 alkoxycarbonvl)oxylethvl group, a (Cz_-7 cyclo-
alkyl)oxycarbonvloxymethyl group, a 1-[(Cz-7 cycloalkyl)-
oxycarbonyloxylethyl group or the 1ike can be illustrated. The

20 texrm "Cy.7 acyl group” means a straight-chained or branched acyl
group having 2 to 7 carbon atoms such as an acetyl group, a
propionyl group, & butyryl group, an isobutyryl group, a valeryl

group, a pivaloyl group, & hexanocyl grcup or the like; and the

term "Cj.¢ alkoxy-substituted (Co.7 acyl) group” means the above

o
o

Cs-7 acyl group substituted by the above Ci.g alkoxy group; the
term "Cs.5 alkoxycarbonyl-substituted (C;.7 acyl) group” means

the above Cz-7 acyl group substituted by the above Cy.9y



63 16 Novenber 2006 pall adium catalyst such as pall adi um carbon powder
in an inert solvent. As the solvent used in the catal ytkcndyisegenabé on,
for exanple, nethanol, ethanol, tetrahydrof uran, ethyl acetate, a m xed
solvent thereof and the like can be illustrated. The 5 reaction
tenperature is usually fromOC to reflux tenperature, and the reaction
time is usually from1 hour to 2 days, varying based on a used starting
material, solvent and reaction tenperature. Process 5-5 10 A conpound

r epr esentz8d: dayy dren aeY eg gengr akntoraiha "ekg)l - sefo et pEegent, invent i on
~can be prepared by subjecting a conpound represented by the above
general fanmua {d8hn{0) eabalythéan hydeeganal 9N, ul kg e aaddadi gadbup
catal yst such as palladi um carbon powder in an I nert solvent. As the

sol vent usegdintdhed by e abyhieCahytoogamat s 06h d08 wxarpl exysetbangl ,

et hanol, tetrahydrofuran; ethyl acetate, a m xed solvent thereof and the
li ke can fagud; uskr ated. »dhe eeaekiyoRuberperatdd € ChbS - UsURbkycafhony OLC to
ref lux tenperature, and the reaction tine is usually from1l hour to 2-
days, 5 vargtidiph bagath Oncree usesh st@d 1 BAxBiREony 2 sobyestbapdiieagt i on
tenperature. Process 5-6 A pyrazole derivative represented by the above
general dyormel abohe) cofe tdiecpresamiug Ntert kermcanche, paepased)hythyl

subj ecting a conmpound represented by the above general fornmula 25 (11b)
to al kal igl@dydimelaysd &, haddosymeablyy geonpi Ogstihet iproieaT by ehgr abi@véd N

t he usual way as occasion demands. As the solvent used in the hydrolysis
reaction,c-fgraexanpkeupnrethanekrm "1-(Cy.7 acyloxy)ethyl group” means

al-hydroxyethyl groupO-substitutedby the above Cy.5acylgroup;
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hydroxymethyl group substituted by the above Co_.5 alkoxycarbonyl
group; and the term "1-[(C;-7 alkoxycarbonyl)oxylethyl group”
means a l-hydroxyethvl group O-substituted by the abecve Co_ 7y
alkoxvcarbonyl group. In addition, the term “"(Cz_-7

15 cycloalkyvl)oxycarbonyl group” means a cyclic alkoxycarbonyl
group having the above C3.7 cycloalkyvl group; the term "(Cs.9g
cycloalkyl)oxycarbonyloxymethyl group” means a hvdroxymethyl
group O-substituted by the abov.e (C3-7 cycloalkyl)oxycarbonyl
group; and the term "1-[(C3.7 cycloalkyl)oxycarbonyloxyvlethyl

20 group” means a l-hyvdroxyethyl group O-substituted by the above
(C3-7 cycloalkyl)oxycarbonyl group. Furthermore, as a group
forming a prodrug, a glucopyranosyl group or a galactopyranosyl
group can be illustrated. For example, these groups are

preferably introducedinto thehydroxy groupat the 4or 6 position

2
w
Hh
fv

of the glucopyrancsyl group or the galacteopyrancsyl group, and
are more preferably introduced into the hydroxy group at the

4 or 6 position of the glucopyranosyl gxroup.



16 Novenber 2006 64 ethanol, tetrahydrofuran, water, a m xed sol vent
thereof and the |like can be illustrated. As the base, ffe0Nce¥aBPt €006
sodi um hydroxi de, sodi um et hoxi de, sggli um et hoxi de and the |i ke can be
illustrated. The reaction tenperature is usually fromOC 5 to reflux
tenperature, and the reaction tine is usually from 30 mnutes to 1 day,
varyi ng based on a used starting material, solvent and reaction
tenperature. In case of conpounds having a protective group in R12, Rl14
and/or R15 aftefnd I@?r@)ﬁ@ﬁ.@! Y&t Svatih€s Pe@hreldiMe ghoumh £anche ehiably
removed in the usual way in as +-he 1 _ C The conpounds represented by
t he abover ganer al 1fyJitth@prebrn@fi e tif @5 enbriehy@iiions A, akneso bin t he
above production processes can be isolated and purified by conventi onal
separ at i ofhh IBaNSTs U 85y aet henRah $@OFYStabl hdakhofeL BUridl oot i &Ry

usi ng 15 chr omat ogr aphy, sol vent extraction and solid phase extraction.

The pyrazole; defd @l vesndeprpsentedsbyetheiabaveegener aha éRepuba 4d) of
the present invention can be converted into their pharmaceutically

acceptable;sal tsnt mdhe, Usd) 6aY v X8Rl 8Scc8f g sUebssal dsei NGl dEeaci d
addition salts with mneral "acids 20 such as hydrochloric acid, o
hydr obr oni ;€2 2Gind1 i Ayok €+ 86itthe 198l B 1 b€y aeitdvitivt§f ©136ad1ucose
phosphoric acid and the'like, acid addition salts with organic acids
such as fxsvdt agtfeadbelhCraaci dhnuwet hane st poie asidvahenegnesul fonic
acid, p-toluene sulfonic acid, propionic acid, citric acid, succinic 25
acid, tartepitesactdd byunaré cabevd, gbueyaicraendlaoxal)i @ faaHb predeat ¢
acid, maleic acid, lactic acid, malic acid, carbonic

invention exhibit an excellent SGLT1 inhibitoxy activity at the

-
[a]
1

small intestine, and can remarkably inhiovit blood glucose level
increase and/or decrease blood galactose level by inhibiting
or delaying gluccse and galactose absorption. Therefore, a

ingredient
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a pyrazole derivative represented by the above general formula
15 (I) of thepresent invention, a pharmaceutically acceptable salt
and a prodrug thereof is extremely useful as an agent for
inhibiting postprandial hypreglycemia, an agent fcr the
inhibition of advancing impaired glucose tolerance (IGT) or
impaired fasting glvcemia (IFG) into diabetes in a subject, and
20 an agent for the prevention or treatment of a disease associated
withhyperglycemia suchasdiabetes, impairedglucose tolerance,
impaired fasting glycemia, diabetic complications (e.g.,
retinopathy, neuropathy, nephropathy, ulcer, macroangiopathy),

obesity, hyperinsulinemia, hyperliipidemia,

Q]
wn
J

hyperchclesterclemia, hypertrigiyceridemia, lipid metabolism
disorder, atherosclerosis, hypertension, congestive heart

failure, edema, hyperuricemia, gout or the like, which relates



acid, glutamc acid, aspartic acid and the like, salts with 16 Novenber
2006 65 inorganic bases such as a sodiumsalt, a potassg wpvsabdr @vdst he
li ke, and salts with organic bases sucf’as N methyl - D gl ucani ne,

N, N - di benzyl et yl enedi am ne, 2-am noet hanol, tris(hydroxy-

met hyl ) am nonet hane, arginine, lysine and the |like. 5 The conpounds
represented by the above general fornmula (1) of the present invention
include their solvates with pharmaceutically acceptable solvents such as
et hanol &fd SE&tldr 2CORWRE Byr 5261 Endet i Mute Vesn ¢ ep?S et BBt thee &B6ve
general formula (1) of the present invention and the prodrugs 10

t her eof , RTfSIEN aF @b PRt HeBRBERL AT 2 $oiedse iaﬁ%#ﬁ@%b’" HJiRavEARG§1AA
unsaturated bond. In the present invention, either of cis(Z)-isomer or

t rans(E) -ﬁlémi%rg%hﬁpb‘éséngﬁ'é?éd?«ueb BRe IpyR&EGISE™eY i vat i ves represent ed
by the above general formula (1) of the present invention and the
prodrugs 15 tHéredierigeee Hre qppoptdcl t86nPrssery ssentaed can
S-isoner, in each conpound having an asymmetric carbon atom excl uding the
gl ucopyr &fo8YL bRVAYI WE8A dP L Had BEtopytards vEesnpRemembar sehecpeesent
invention, either of the isoners can be enployed, and a m xture of both
i soners d@PThErAIGsoCERBrolRAR ORI prddiid FFS a CORFRIRS ridpitésefrBdsby

t he above general fornula (1) of the present invention can be prepared
by i ntrsdUGThE2RPLPPRBFT P8P §F BUPOP FRNE & SOFRRARS S REF Ry rBRE Tor
nore groups selected froma hydroxy group in the glucopyranosyl_ noiety
or the gai"X&opyRandsyt Hoidt DOt Uptiorat 1V h Rnhapcery § glucose

absorptioninhibitor, abiguanide, aninsulinsecretion enhancer,
10 a SGLT2 inhibitor, an insulin or insulin analogue, a gluca
receptor antagonist, an insulin receptor kinase stimulant, a
tripeptidyl peptidase I1 inhibitor, a dipeptidvl peptidase 1V
inhibitor, a protein tyrosine phosphatase-1B inhibitor, a
glycogen phosphorylase inhibitor, a glucose-6-phosphatase
15 inhibitor, a fructose-bisphosphatase inhibitor, a pvruvate
dehydrogenase inhibitor, a hepatic gluconeogenesis inhibitor,
D-chiroinsitol, a glycogen synthase kinase-3 inhibitor,
glucagon-like peptide-1, a glucagon-like peptide-1 analogue,
a glucagon-like peptide-1 agonist, amylin, an amylin analogue,
20 an amylin agonist, an aldose reductase inhibitor, an advanced
glycation endproducts formation inhibitor, a protein kinase C
inhibitor, ay-aminobutvric acid receptor antagonist, a sodium
channel antagonist, a transcript factox NF-xB inhibitor, a 1lipid
peroxidase inhibitor, an N-acetylated-o-linked-acid-
25 dipeptidése inhibitor, insulin-like growth factor-1I,
platelet-derived growth factor (PDGF), a platelet-derived

growth factor (PDGF) analogue (e.g., PDGF-AA, PDGF-BB, PDGF-AB),



25 Ror Ra cyclic amno croup in case that rl is a hydrogen atom and
an amno group in case that Rl, R2, RO or R5 is a substktysmndavibggsan
am no group of the conpound representéed 16 Novenber 2006 66 by the above
general formula ( 1) using a corresponding reagent to produce a prodrug
such as a halide conmpound or the like in ‘the usual way, and then by
suitably isolating and purificating in the usual way as occasion
demands. Asa group formng a prodrug 5 used in a hydroxy group or an

am no gr eppdefroreleganpkl, £ ac G TEGEOy| ney o g x o tOLE §cibkoxdy camsittiitgt ed
(C2-7 acyl) group, a C2-7 al koxycarbonyl -substituted (C2-7 acyl) group,
a C2_7 dlekdxpdantsonydmgirdinpe . ab- Ry §f oxwubsre thy baid@2t dial. k&gpcanvBonyl )
group, a Cl1 6 al koxy-substituted (C2_7 al koxycarbonyl) group 10 or the

| i ke canbbaoicilogstly atseid.o e igeyr dug A8or mnhigda aprodriey . wsgdhantixzcyél ic
am no group, for exanple, a C2-7 acyl group, a Cl-6 al koxy-substituted
(C2_7 achlyprgeous thy IC2L Ut any k ergcayieny iresulsdteisteut A1 pE2 oF , ag fliprdroup,
a C2_; al koxycarbonyl group, a Cl_6 al koxy-substituted (C2_7 15

al koxy carbary Bprgreup,ves (ECBs7adeghoxgpietrhggogietp, aa dcyC2coenzyme
acyl oxy)ethyl group, a (C2_7 al koxycarbonyl)oxynet hyl group, a 1-[(C2_7
al koxycarbeinpllesxtygrstihyd c ik otpn s BeXaGpe 7inyiddiotonl kyFybgpdar BoplyaryAet hy

group, a 1-1M7 cycloal kyl)- oxycarbonyl oxy)ethyl group or the |ike can
be il | ustramede Theep@oreparPnLai7 agfolgsdgpolneRA9 TR tStomaiightibidRai ned
or branched acyl roup having 2 to 7 carbon atons_such as an acetyl
group, a@ b%@%?%niﬂ 3@}?-’6%’: & E&FyWPmaidifpl,glaﬁFq—*‘st%mttfmsfgir%@ﬁpt&ln
val eryl group, a pival oyl group, a hexanoyl group or the like; and the
: ithivitor, a lipoxygenase inhibitdr, "a carnitine
10 palmitoyltransferase inhibitor, a sgualene synthase inhibkiter,
a low-density lipoprotein receptor enhancer, a nicotinic acid
derivative, a bile acid sequestrant, a sodium/bile acid
cotransporter inhibitor, a cholesterol ester transfer protein
inhibitor, an appetite suppressant, an angiotensin-converting
15 enzvme inhibitor, a neutral endopeptidase inhibitor, an
angiotensin II receptor antagonist, an endothelin-converting
enzyme inhibitor, an endothelin receptor antagonist, a diuretic
agent, a celcium antagonist, a vasodilating antihypertensive
agent, a sympathetic blocking agent, a centrally aclting
20 antihypertensive agent, an op-adrenoceptor agonist, an
antiplatelets agent, & uric acid synthesis inhibitor, a
uricosuric agent and a urinary alkalinizer.
In case of uses of the compound of the present invention
in cembination with the above one or more drugs, the present
25 invention includes either dosage forms of simultaneous

administrationasasinglepreparationor separatedpraparations

in way of the same or different administration route, and



term " Cl- 6al koxy- substituted (C2-7 acyl) group"” nmeans the above 25 C2_7

acy' group substituted by the above Cl _6 al koxy group; ideaiodesibey" £804
al koxycar bonyl -substituted (C2-7 acyl )'_lgroup" nmeans the above C2_7 acyl

group substituted by the above C2_7 16 Novenber 2006 67 al koxycarbonyl
group; the term"aryl-substituted (C2-7 al koxycarbonyl) group” neans the
above C2-7 al koxycar bonyl group substitut ed by the above aryl group,
such as a _benzyl oxycar bon rou the term "Cl-6 al koxy-substi tut ed
(C2-7 al RERYEACBSAHYCS 8g¢ldiﬂpf‘g ‘?‘P\%a%o%@téfv‘?lél @&f@é%%% gr oup
substituted by the above Cl_6 al oxy group. the term % -7 . .

acyl oxy) REERGE @ tg3Fpt R ?‘T@é’n%ﬁéhﬁ)? r'@x%ﬁflerﬁ%ﬁa@?gﬁ §FFF&Példr‘B§/L‘? he
above C(C2-7_ acyl group; the term"1-(C2-7 acyl oxy)ethyl group" neans

1- hydr ox@ePﬁ?l—m@F&dBJG‘nslutst”E‘?ltrtﬂ‘éb%‘}/ ?Wﬁbé\&@gcﬁh? SOyPoLPE ithe he
term~. aikux -;aruvii i O lilt Li i rvu nmeans a hydroxynethyl_ group
subst i tutJeGB)?Phel'B&%*@? -y E&ﬁyé&PU@nﬁrugdrsdu&ncdﬁﬂl%iﬁé“%%‘? Ao%29% C2- 7
al koxycar bonyl ) oxy) et hyl group” neans a hydr oxyet hvl group

0- substi EGFEE By Fhélaﬁé\?epéﬁp?raéPI?Bxfj‘@gr ESWIGQ'CF&J@’TQR?%??% %% he

term"(C3-7_15 cycloal), oxycar honyl group" neans a cyclic
al koxycaFBE‘HﬁPathéhﬁsné‘?ﬁy ‘%l?éj \Z C3-7 cycl oal kyl group the term

"(C3-7 cycloal kyl)oxycar honyl_ox math I r oy neans a drox

ggoup Osﬁbstl Fs‘f“e%:foﬁé a%gvé (ecgr%/“’sv?%‘ gllvlf’ﬂ YRy ’B‘i}pe and
the term"1- xvcr ony.l ox | 20 rou

1- hydr ox§8¢ ﬁ%q;aéﬁe&hlp 6%??5?% t'ﬁ’t °&d @ Q_t’{%’%é,e Fé{f% I‘%/ the pp evenatlon

CYCI oal kyl) car bon rou Furth Irnor e ou for. a prodrug,
IucopéFag5\é grotyur?fgr elogatf act ocgyraal %f/l Wnén 199 PR

10 combination with the above one or more drugs. 2Also, the
administration dose can be decreased in comparison with
administration of either drug alone, or adverse effects of
coadministrated drugs other than SGLT1 inhibitors can be avoidead
or declined.

15 Concrete compounds as the drugs used for combination and
preferable diseases to be treated are exemplified as follows.
However, the present invention is not limited thereto, and the
concrete compounds include their free compounds, and their or
other pharmaceutically acceptable saltis.

20 As insulin sensitivity enhancers, peroxisome
proliferator-activated receptor-yagonists such as
troglitazone, piloglitazone hydrochloride, rosiglitazone
maleate, sodium darglitazone, GI-262570, isaglitazone,
LG-100641, NC-2100, T-174, DRF-2189, CLX-0921, CS-011, GW-1929,

25 ciglitazone, scdium englitazone and NIP-221, peroxisome

proliferator-activated receptor-o agonists such as GW-9578 and

BM-170744, peroxisome proliferator-activated



group can be illustrated. For exanple, these groups are preferably
introduced into the hydroxy group at the 4 or 6 positiong2fc9Enbde 2006
gl ucopyranosyl group or the gal act opyré&osyl group, and are nore
preferably introduced into the hydroxy group at the 4 or 6 position of
t he gl ucopyranosyl ‘group. 16 Novenber 2006 68 The pyrazol e derivatives
represented by the above general forrmula (1) of the present invention,
for exanple, showed a potent inhibitory activity in human SGT1 in a
human SGrELeipritnbi d/9ragoraict i i dyche e | Gt ©F y4 £ eskRBs2 @escNNbéd 2bel ow,
and exerted an 5 excellent inhibitory activity of blood glucose |evel

i ncr ease CLy O Lonflik 1l orSB 1269 53f, DRE -idARiBbenhdrYRABHPYBt yrot ihbddK
glucose level increase in rat. Thus, the pyrazole derivatives

repr esentredelpt dtheeabovetgesechl as orhila2z6B) BAGEN-KHEOpred@nt6054venti on
exhibit an excellent SGT1 inhibitory activity at the 10 small intestine,
and can r&Nariléadd ¥4 nhbi00Dbdodngl besseckevel, andcréase dmdfwrirdecr ease
bl ood gal actose | evel by inhibiting or delaying glucose and gal act ose
absorpt i sensTheref oy eenlhanphasnagelt asaregdapeset i ONOec OB, s MY -dS Zan
active ingredient a pyrazole derivative represented by the above general
fornul a CRE-1620f ket ptes€h¥-DhOent CBH; 143phaNae8dti.c &My 3dccept abl e
salt and a prodrug thereof is extrenely useful as an agent for

i nhi bi ti BY-pédtPrandi@l - aypr eghcenPa, HRXageht MBK-tRe. iSnHidFali.on of
advanci ng i npaired glucose tolerance (1 GI) or inpaired fasting glycem a
(1 FG inty¥-ditdbets-2Hh2a BUbpeeP22antR2804R03f§enndf 6F-ERE Spedar®t i on or
treatment of a di sease associated wth hyperglycem a such as diabetes,

i mpai r ed ié|l@c,s§sz@aig@ﬁ er afftgliin sensitivityenhancers areused preferably

10 for diabetes, impaired glucose tolerance, diabetic
complications, obesity, hyperinsulinemia, hyperlipidemia,
hypercholesterolemia, hypertriglyceridemia, lipid metabolism
disorder or atherosclerosis, and more preferably for diabetes,
impaired glucose tolerance or hyperinsulinemia bacause of

15 ° improving the disturbance of insulin signal transduction in
peripheral tissues and enhancingglucose uptake into the tissues
from the blood, leading to lowering of blood glucose level.

2s glucose absorption inhivitors, compounds other cthan
SGLT1 iﬂhibitors, for example, a-glucosidase inhibitors such

20 as acarbose, voglibose, miglitol, CKD-711, emiglitate,
MDL-25,637, camiglibose and MDL-73,945, and o-amylase
inhibitors suchas 2ZM-127 are illustrated. Glucose absbrption
inhibitors are used preferably for diabetes, impaired glucose
tolerance, diabetic complicaticns, obesity or

25 hyperinsulinemia, &nd more preferably for impaired glucose
tolerance because of inhibiting the gastrointestinal enzymatic

digestion of carbohydrates contained in foods, and inhibiting



inpaired fasting glycem a, diabetic conplications (e_g.,

reti nopat hy, neur opat hy, nephr opat hy, ul cer, mnacroangi opat h¥) nov&Res! b¥os
hyperi nsul i nemi a, hyperlipidenia, 25 h{perchol esterol em
hypertriglyceridema, |ipid netabolism disorder, atherosclerosis,
hypertensi on, congestive heart failure, edema, hyperuricema, gout or
the like, which relates 69 16 Novenber 2006 to SG.T1 activity at the
smal | intestine, and an aggnt for the prevention or treatnent of a

di sease #FsEE BN N tHei AT eBRIAG" BfoBdugarsctase Ifelbadith as

gal actosemi a. Furthernore, the conpounds of the present invention can 5
be suitably usdd® it EHib ¢t i oPPEREPTRLD | eRYE OB PBNEEI0 S IIGHAR)  f r om
drugs other than SG.T2 inhibitors. Exanples of the_drugs which can be
used i n ESEHFRILAYFTICRHRT t&fpetintseot1kRe 2predert s ThRt& i on i ncl ude
an insulin sensitivity enhancer, a glucose _absorption inhibitor, a

bi guani d&1 RN IfA BF e BELEL PHATBRRAAYFOT 191 2P S T2 Fitd b e@rglegrse
insulin or insulin anal ogue, a glucagon receptor antagonist, an insulin
recep? or Helease af i FLURRALICE O, I5Et I RF CpeptRdaseS 4111 9ihi B £od mere

di pepti dyl peptidase IV _inhibitor, a protein tyrosine phosphatase-|B

i nhi bi t oPref e @RSl phbshe? S| a¥BPRAREBI BoHCO8SgItRdE6IE G- pIIsphat ase
15 inhibitor, a fructose-bisphosphatase inhibitor, a pyruvate

dehydr ogd¥@$& infitbinetia Peepat ¢ cofl LevREdHEnELPSdi ARIGIOSSy 1evel by
D-chiroinsitol, a gl ycogen s nt hase Ki na§e-3 i nhibitor, glucagon-]|ike
pept i de- EPP B RRIBGSFETTRES peptireee 11 angl 8GABEC 9§ §FdEagSraS e Fetg de- 1
agoni st, anylin, an anyli.n anal ogue, .20 .an anylin agonist, _ an % ose

- educt asEHTRAH PBrn AT AiVaRddd O gV Cal T ort B DPEAUBY ST bb fefth it S
'”h'?btokm %A¥G¥f%r}é%{gsﬁ%é% in peripheral tissues.

As insulin secretion enhancers, tolbutamide,
chlorpropamide, tolazamide, acetohexamide, glyclopyramide,
glyburide (glibenclamide), gliclazide, 1-butyl-3-metanilyl-
urea, carbutamide, glibornuride, glipizide, gliguidone,

15 glisoxapide, glybuthiazol, glybuzole, glyhexamide, sodium
glymidine, glvpinamide, phenbutamide, tolcyclamide,
glimepiride, nateglinide, mitiglinide calcium hydrate,
repaglinide or the like are illustrated. In addition, the
insulin secretionenhancers include glucokinase activators such

20 as RO-28-1675. 1Insulin secretion enhancers are used preferably
for diabetes, impaired glucose tolerance or diabetic
complications, and more preferably for diabetes or impaired
glucose tolerance because of lowering blood glucose level by

actingonpancreaticPf-cellsandenhancingtheinsulinsecretion.
25 As SGLT2 inhibitors, T-1095 and compounds described in
Japanese patent publicationsNos. Heil0-237089% and 2001-288178,

and Internationeal Publications Nos. W001/16147, WO01/27128,



i nhi bitor, ay-am nobutyric acid receptor antagonist, a sodium channel
antagoni st, a transcript factor NF-xB inhibitor, a |liphd npe&fsdrdases

i nhibitor, an N-acetyl ated-a-linked -aé4d 25 di peptidase inhibitor,
insulin-like growh factor-1,. platelet-derived growth factor (PDGF), a
pl atel et-derived growth factor (PDGF)anal ogue

(e.g., PDG- AA, PDG-- BB, PDGF- AB), 70 16 Novenber 2006 epidermal growth
factor (EGF), nerve growh factor, a carnitine derivative, uridine,

5- hydr ox WOt &B4 thi dé@? bi h4 8 BEEB- ¥6R 1/ T8iBRdc| HROI2,/ 288 Td0e X1 Q2 / 36 6383,
antidiarrhoics, cathartics, a hydroxynethyl glutaryl coenzynme A reductase
i nhi bi t oMO0& f44¥3%. HOREI/& 33er3 9hEi vare 4 1(331adt eéfdocePEbE 2algoni i toxm

acyl -coenzyme A chol esterol acyltransferase inhibitor, probcol, a

t hyroi d a¥er Hoed peeépreplygdarsiiahethsl esPredbredmbigrsontedidicor, a
| i pase inhibitor, a mcrosomal triglyceride transfer protein inhibitor,
a | i poxygerdse i qliohirtioica tE @ag nictdal 0 ogahnbeoyh snaastaiaseahAhidie or
a squal ene synthase inhibitor a lowdensity |ipoprotein receptor
enhanter prefsimdiinifcndigbales vampaired bluword d Sleguaste ambesity
sodiunibile acid cotransporter inhibitor, a cholesterol ester transfer
prot ei n cirnhivbierdnsvdd ngiga PecasiggpPEskawer ing bdngidogénsiosecdaveltivng 15
enzyme inhibitor, a neutral endopeptidase inhibitor, an angiotensin Il

r ecept or iatidgionitsy thanreadspheltinncofvaiudare agnzdysreslidns s troroximal
endot helin receptor antagonist, a diuretic . agent, a cal cium antagoni st,
a vasodi IBHH¢ ant i hypertensi ve agent, a synpathetic bl ocking agent, a
centrally acting 20 anti hypertensive agent, an a2-adrenoceptor agoni st,

an antipl at el dts BFaED 3Ty PEVAELRdARGHOABERs PP DioTul e, animal-

10 derived insulin, human or animal-derived insulin analcgues or
the like are illustrated. These preparations are used
preferablyford;abetes,impairedglucosetolerancecn:diabetic
complications, &and more preferably for diabetes oxr impaired
glucose tolerance.

15 As glucagon receptor antagonists, BAY-27-9955,
NNC-92-1687 oxr the like are illustrated; as insulin receptor
kinase stimulants, TER-17411, L-783281, KRX-613 or the like are
illustrated; as tripeptidyl peptidase IXI inhibitocrs, UCL-138%7
or the like are illustrated; as dipeptidyl peptidase IV

20 inhibitors, NVP-DPP728A, TSL-225, P-32/98 or the like are
illustrated; as protein tyrosine phosphatase 1B inhibitors,
PTP-112, OC-86839, PNU-1774%26 or the like are illustrated:; as
glycogen phosphorylase inhibitors, NN-4201, CP-368296 or the
like are illustrated:; as fructose-bisphosphatase inhibitors,

25 R-132917 or the like are illustrated; as pyruvate dehydrogenase

inhibitors, AZD-7545 or the like are illustrated; as hepatic

gluconeogenesis inhibitors, FR-225659 or the like are



uricosuric agent and a urinary alkalinizer. In case of uses of the
conpound of the present invention in conbination wthithegrheee onesor
nmore drugs, the present 25 invention7Pncludes either dosage forns of

si mul t aneous admi nistration as a single preparation or separated
praparations in way of the sane or different adm nistration route, and
71 16 Novenber 2006 adm nistration at different dosage intervals as
separated praparations in way of the sanme or different adm nistration

route. Alphatmatedti ealgloord ot bre e g ansd ogorgsoureeafd itnhd |
present invention and the above drug(s) includes both dosage 5 forms as a
si ngl e pféPalatilodr diee sapar ared preparait e dna S gl ucegeinatkiopeaside
menti oned above. The conpounds of the present invention can obtain nore
advant agéageref $oet 2 2hdd 4adbit B 2@Rfextth e Aikheape éMdmstorated: and
treatnent of the above diseases when using suitably in 10 conbination
with theaabawglidne emydomne agralggueA o3, amhelimddensttat i pnadosetédn be
decreased in conparison with admnistration of either drug alone, or
adversse eafttsts of thoddiieiaste atddsdradedot héheskadr8asTloinhiolietérs can
be avoided or declined. 15 Concrete conpounds as the drugs used for
conbi nat Popsahdtapeefiahablid odiss e ¥sediitne ifes itrdat gl weeoeReaphihiped as
foll ows. However, the present invention is not linmted thereto, and the
concr et ekgpapouAdinhABLEeE St BEIG i@ dedmpodirdLerinade hei arerusedher
pharnaceuticall¥ acceptabl e salts 20 As insulin sensitivity enhancers,
per oxi soREef pEEPLYef @F dtiahe i vt SFRFETEst 61 1FagenT SLerancHE .adiabetic
compliications or hyperinsulinemia, and more preferably for

10 diabetes or impaired glucose tolerance.

As aldose reductase inhibitors, ascorbyl gamolenate,
tolrestat, epalrestat, ADN-138, BAL-ARI8, ZD-5522, ADKN-311,
GP-1447, 1IDD-598, fidarestat, sorbinil, ponalrestat,
risarestat, zenarestat, minalrestat, methosorbinil, AL-1567,

15 imirestat, M-16209, TAT, RD-5467, zopolrestat, AS-3201, NZ-314,
$G-210, JTT-811, lindolrestat or the like are illustrated.
Aldose reductase inhibitors are prefersbly used for diabetic
cempliceticens because of inhibiting aldose reductase and
lowering excessive intracellular accumulation of sorbitol in

20 accelated polyol pathway which are in continuous hyperglycemic
condition in the tissues in diabetic complications.

As advanced glycation endproducts formation inhibitors,
pyridoxamine, OPB-2195, ALT-946, ALT-711, pimagedine
hydrochloride or the like are illustrated. Advanced glycation

25 endproducts formation inhibitors are preferablyv used for

diabetic complications because of inhibiting formation of

advancedglycationendproductswhichareaccelated in continuocus



troglitazone, pioglitazone hydrochloride, rosiglitazone nmal eate, sodium
darglitazone, G -262570, isaglitazone,_ 16 November 2006
LG 100641, NC- 2100, T- 174, DRF- 2189, CLX- 0§21, CS-011, GM 1929, 25 ‘
ciglitazone, sodiumenglitazone and N P-221, peroxi sone
proliferator-activated receptor-a agonists such as GSA -9578 and

BM 170744, peroxisonme proliferator-activated 79 16 Novenber 2006
receptor-al/yagoni sts such _as GW 409544, KRP-297, NN-622, CLX-0940,

LR- 90, SBvpengdycepRrr- 425814/ TDRP- bxBeteet3mdideod inbegmibrceddoniast s
such as ALRT-268, AG\ 4204, MX-6054, AG\ 194204, LG 100754 and
bexar ot eR@Maghd other insulin 5 sensitivity enhancers such as reglixane,
ONO- 5816, MBX- 102, CRE-1625, FK-614, CLX-0901, CRE-1633, NN 2344,

BM 13125, BM 301D50teffn korgsecLxipbibitpBR- 668 - 3NBR3675 migopszerin

GW 544, Az-242, LY-510929, AR H049020 and GW 501516 are illustrated.

i nsul in 8&nthei Vik§y arthancerstarecdsed gt abina9® G ok es are

i npai red glucose tol erance, diabetic conplications, obesity,

hyperd nsBFeherraLYWARS T ppiddéetied, I C aypet thvléspemsiGt ge of inhibiting

- hypertriglyceridema, |ipid netabolism disorder or atherosclerosis, and
nmore preférbPyeinriiiapetesaCtivphy et Gt udose aediadrathcler giontinuous
hyperi nsul i nem a bacause of 15 inproving the di sturbance of insulin

si gnal tPRERSEGEVICERALcn COpEHitptRa a1 tdk@RRSeAnd enhanci ng gl ucose upt ake
into the tissues fromthe blood, |eading to | owering of blood glucose

| evel . As gl ucds§e-@FRigrPiyorE 1 o bt 4 dreSerdeip 6udy catdiers ottledd ragat el

i nhi bitors, for _exanple, ucosi dase inhibjtors such_ 20 as acarbose,

vogl i bos8 HP§l H6F, aeﬁni%%s%‘?ﬁb?ﬂ dt%, S WOLIB5T B3P edafPGPE8asE tand

NDL]%?’gégkiﬁggi%éag%h%%%hloride, oxcarbazepine or the like are
illustrated; as transcrit factor NF-xE inhibitors, dexlipotam
or the like are illustirated; as lipid peroxidase inhibitors,
tirilazad mesylate or the like are illustrated; as
N-acetylated-a-linked-acid-dipeptidase inhibitors, GPI-5693

15 or the like are illustrated; and as carnitine derivatives,

carnitine, levacecarninehydrochloride, levocarnitine chloride,
levocarnitine, ST-261 oxr the likeareillustrated. These drugs,
insulin-1ike growth factoxr-I, platelet-derived growth factor,

platelet derived growth factor analogues, epidermal growth

[{V]
o

factor, nerve growth factor, uridine, 5-hydroxy-l-methyl-
hidantoin, EGB-761, bimoclomol, sulodexide and Y—léa are
preferably used for diabetic complications.

As antidierrhoics or cathartic§, polycarbophil calcium,
albumintannate,bismuthsubnitrateofthelikeareillustrated.
25 These drugs are preferably used for diarrhea, constipation or
the like accompanying diabetes or the like.

As hydroxymethylglutaryl coenzyme A reductase inhibitors,



i nhibitors such as AZM 127 are illustrated. d ucose absorption
inhibitors are used preferably for diahetes, inpaired ¢faarsembtel 2s@nce,
di abetic conplications, obesity or 25 Hyperinsulinenma, and nore
preferably for inpaired glucose tolerance because of inhibiting the
gastrointestinal enzymatic digestion of carbohydrates contained in
foods, and inhibiting 73 16 Novenber 2006 or del aying the absorption of
gl ucose into the body. As biguanides, phenformn, buform n hydrochloride,
net f or mi F AP DA T DI LR heS PEKE RV RFLRELBt edOVaBitGtdii-des are used
preferably for diabetes, inpaired glucose 5 tol erance, diabetic

conpl i catSigE T hiypeF PRIUM T8 38 talnd® nBr 8T VER&FeriabF 1 Ebrmdivaibet ey,

i npai red gl ucose tol erance or. hyperinsulinenm a because of | owering bl ood
gl ucose 1SvAS 1P - PRAPBFPBr yFeF Bt ls B hépati-& &AdfkoneogbhsilyiP-565,
accel erat | %ﬁ effects on anaerobic glycolysis in tissues or inproving

ef fects F0Z0H s FANT Fe& 58 anfte’ 1 h0petd phefal cirBsnédavas tiaddd i n
secretion enhancers, tol butam de,_ chlorpropamn de, tolazam de,

acet oflex &A1 Uy I BRI WRA e e, CUt §Diriee (gfiebBAEtakiae) 2cditiedaA de,
1-butyl-3-nmetanilyl- urea, carbutam de, %I i_bornuride, glipizide,

gl i qui dof&VarEFadiinsoxabl ves tyF iBubhSaz602 31 B or 2958 PRERNFASIE tidodi um
gl ym di ne, gl ypi nam de, phenbutam de, tolcyclamde, glinepiride,

nat egl i nic&VanA 131Gt nFde~ ¢aPEP umeHYaraed 17 9 haGI i i 8l tNe Y5ak&Sar e
illustrated. In addition, the insulin secretion enhﬁncers i ncl ude

gl ucoki nAYETLELMAHIBHE A 20 CREPRINS S 1675 CHardu PRIDEEPES BRhe difdhcer s

are used preferghly . for, diabeles, | paixed olucose, Lol erance or di abetic

10 hypertriglyceridemia, 1lipid metabolism disorder or
atherosclerosis, and more preferably for hyperlipidemia,
hypercholesterolemia or atherosclerosis because of lowering
blcocod cholesterol level by inhibiting hydroxymethylglutaryl
coenzyme A reductase.

15 As fibric acid derivatives, bezafibrate, beclobrate,
binifibrate, ciprofibrate, clinofibrate, clofibrate, aluminum
clofibrate, clofibric acid, etofibrate, fenofibrate,
gemfibrozil, niceofibrate, pirifibrate, ronifibrate, simfibrate,
theofibrate, AHL-157 or the like are illustrated. Fibric acid

20 derivatives are used preferably for hyperinsulinemia,
hyperlipidemia, hypercholesterolemia, hypertriglyceridemia,
lipid metabolism disorder or atherosclerosis, and more
preferably for hyperlipidemia, hypertriglyceridemia or
atherosclerosis because of activating hepatic lipoprotein

25 lipase and enhancing fatty acid oxidation, leading to lowering
of blood triglyceride level

As f3-adrenoceptor agonists, BRL-28410, SR-58611A,



conplications, and nore preferably for diabetes or inpaired glucose

~ tol erance because of |owering blood glucose |evel by actimgeabeancoeatic
(3-cells and enhancing the insulin secfetion 25 As SGLT2 inhibitors,
T-1095 and conpounds described in Japanese patent publications Nos.

Hei | O 237D89 and 2001-288178, and International Publications Nos.

W01/ 16147,. TWANO1/ 27128, 74 16 Novenber 2006 WO01/68660, W01/ 74834,
W01/ 74835, W02/ 28872, W02/ 36602, W02/44192, WO02/53573 etc. are

i |l ustrated: 18CLFY i MH 1140t s BYE el U pr BREF ABPF 4F o CEdisabdt 8s, i npai r ed

gl ucose tolerance, diabetic conplications obesité or %yperinsulinenia,

and mor eCB- préRdriablly F3 0 abdi®sl 8 1 hbai reB-gPHEdde EHISErRARESS obesity

or hyperinsulinem a because of |owering blood %Iucose | evel__by

i nhi bi tih§ A o0abSBRpPFHASHE Al aPBr Ré ORPdney~ 41 pt o el 35k tbul e.

As insulin or insulin_anal ogues, human insulin, animal-_ 10 derived

i nsul i n, FROMAA 1015 -aRRral PGePPy el T ASBER A - ditht DYylibs DF- 43 hadPi KE 2t .

illustrated. These preparations are used preferably for diabetes,

i npai’r edCYruEESe t¥¥licitarrde téve dilddsettine idomATxalsdns Paaddnrsraceptor

preferably for diabetes or inpaired glucose tolerance. 15 As gl ucagon

r ecept or 24APAFSS L HRH PEYUTFLINNGD 20887 8r RHECF RS Vdrigemid,

illustrated; as insulin receptor kinasi stinmulants, i _

TER- 17411YPE7 63 PSR 61 BP BF CR RGP T RECARET 3 TYRTT B LY GETEAEPE At dy

pepti dase. |l .inhibitaqrs -1397 or _the like are i#lu trated; as _

i pept | Ayt PpEpTPaEDE ™8 FRRAEFY oF8C RNES BRRYoBre TBL 255 D P %Y F or

the like are _illustrated; as protein tgrosine gh sphgtase 1B i nhi bitors,
hyperinsulinemia because of stimulatin 83—a renocceptor in

10 adipose tissue and enhancing the fatty acid oxidation, leading
to induction. of energy expenditure.

As acyl-coenzyme A cholesterol acyliransferase
inhibitors, NTE-122, MCC-147, PD-132301-2, DUP-129, U-73482,
U-76807, RP-70676, P-0613S, CP-113818, RP-73163, FR-129169,

15 FY-038, EAB-309, KY-455, LS-3115, FR-145237, T-2591, J-104127,
R-755, FCE-28654, YIC-C8-434, avasimibe, CI-976, RP-64477,
F-1394, eldacimibe, CS-505, CL-283546, YM-17E, lecimibide,
447C88, YM~750, E-5324, KW-3033, HL-004, eflucimibe or the like
are illustrated. Acyl-coenzyme A cholesterol acyltransferase

20 inhibitors are used preferably for hyperlipidemia, hyper-
cholesterolemia, hypertriglyceridemia or lipid metabolism
disordexr, and more preferably for hyperlipidemia or hypexr-
cholesterolemia because of lowering blood cholesterol level by
inhibiting acyl-coenzyme A cholesterol acyltransferase.

25 As thyroid hormone recptor agonists, sodiumliothyronine,

sodium levothyroxine, KB-2611 or the like are illustrated; as

cholesterol absorption inhibitors, ezetimibe, SCH-48461 or the



PTP- 112, OC-86839, PNU-177496 or the like are illustrated; as glycogen
phosphoryl ase inhibitors, NN4201, CP-368296 or the | il Nak8mber 2006
illustrated; as fructose-bi sphosphatad@ inhibitors, 25 R-132917 or the
like are illustrated; as pyruvate dehydrogenase inhibitors, AZD 7545 or
the like are illustrated; as hepatic gluconeogenesis inhibitors,

FR- 225659 or the like are 75 16 Novenber 2006 illustrated; as

gl ucagon-1i ke peptide-1 anal ogues, exendin-4, CJC- 1131 or the like are

i | lustratéte ase gllisejoreiddke agepipaee inhuduoii @tss,; oAZMSE34,. BYL32%302 or
the like are illustrated; and as anylin, anylin anal ogues or anylin
agoni st sAZPraftli.nREBe 193466t aretlee Htike |airee 1dda sitiaisid:akedcaThaddngr ugs,
gl ucose- 6- phosphatase inhibitors, D-chiroinsitol, glycogen synthase

ki nase- 3peahiboyditeaasd eglascagamitikeoqroptd dundx by eoxiselde pikeerably for
di abet es, inpaired glucose tol erance, diabetic conplications or

hyperi ns@lilneficg,t ednd asorsaysdeingr fyintifage i kibeees, o¥DZnpaPréd8gl ucose
tol erance, As al dose reductase inhibitors, ascorbyl ganol enate,

t ol r ést aBlSep&lBréEdt, ot ; 8 ADN 1 B8 R-RALBRRILB;D ZD/ 562 RPRADN.73PE . EBP21447,

| DD- 598, fidarestat, sorbinil, ponalrestat, risarestat, zenarestat, -

m nal r estat theetligsosbienildl lUNtTESEA: B inHIEsiEic AF16200r iTATiIVAD-, 5467,
zopol restat, AS-3201, NZ-314, SG 210, JTT-811, lindolrestat or the like
are illustratédic Acd@seniedtiénasedpnhinbremes . apecprefepabl FciBaduokoer

di abetic conplications because of inhibiting al dose reductase and

| ower i ngRégeEsdidid enthaddMenrse LadauraetPlor DP146 5 tbFeanesbraséél at ed

pol yol pathway which are i.n continuous hyperglycenmic condition in the
ti ssues FRIBFANEEME "ConIiCattiidifd . colesevelam hydrochloride,

10 GT-102-279% or the like are illustrated; as sodium/bile acid
cotransporter inhibitors, 264W94;, S-8921, SD-5613 or the 1like
are illustrated; and as cholesterol ester transfer prctein
inhibitors, PNU-107368E, SC-795, JTT-705, CP-529414 or the like
areillustrated. Thesedrugs, probcol, microsomal trigylceride

15 transfer protein inhibitors, lipoxygenase inhibitors and
low-density lipoprotein receptor enhancers are preferably used
for hyperlipidemia, hypercholesterolemia, hypertrigly-
ceridemia cr lipid metabolism disoxrder.

As appetite suppressants, monoamine reuptake inhibitors,

20 serotonin reuptake inhibitors, serotoninreleasing stimulants,
serotonin agonists (especially 5HT3c-agonists), noradrenaline
reuptake inhibitors, noradrenaline releasing stimulants,
a1-adrenoceptor agonists, ffp-adrenoceptor agonists, dopamine
agonists, cannabinoidreceptor antagonists, y-aminobutyricacid

25 receptor antagonists, Hiz-histamine antagonists, L-histidine,

leptin, leptin analogues, leptin receptor agonists,

melanocortin receptor agonists (especially, MC3-R agonists,



As advanced gl ycati on endproducts formation inhibitors, pyridoxam ne,
~OPB-9195, ALT-946, ALT-711, pimagedi ng_hydrochl oride @& fidxeedddeke-abe
illustrated. Advanced glycation 25 en&@roducts formation inhibitors are
preferably used for diabetic conplications because of inhibiting
formati on of advanced gl ycati on endproducts which are accelated in
continuous 76 16 Novenber 2006 hyperglycem c condition in diabetes and
declining of cellular danage. As protein kinase C inhibitors, LY-333531,
m dost autif A-Rergarhies 1 $ ke Came JanasstrasédmupPaseaignh kThase Cagming tard are
5 preferably used for diabetic conplications because of inhibiting of
protein %Wﬁégéaela@rFﬁ99¢QMﬁQﬂF?%P%R%%@%téﬂahﬁgéaﬁtPﬁﬁiﬁ%nhyperglycenic
condition in diabetes. Asy-am nobutyric acid receptor antagonists, .

t opi r aneEetespstREin REoHEHT | Bttt Ehias SBUFLRPEREMS N TSt s,
10 nexil etine hydrochl oride, oxcarbazepine or the like are illustrated,
as transefPtifiget BPMRESKB: | FTRPHFEBF SO HBXI | R aRT L Or (e FREFIRELE (K -A
illustrated; as |ipid peroxidase inhibitors, tirilazad nesylate or the

| i ke %ar e28PRESTEAL e O TS CALRIB Y TR ERR 2L TP NRETMAREd- Fiogeptd daPhin-

inhibitors, GPI-5693 15 or the like are illustrated; and as carnitine
deri vat i ¥eseasdaEnPeFHere padeERE i nERY AL 6CRFOPide T RATH RiltqFHeone
chloride, levocarnitine, ST-261 or the |ike are illustrated.  These

drugs, FHSOEBAS!I KE OGO f SXAHEISTHILR el 2OTAEPFVEFIGr A FHGOr
pl at el et deerengnomﬁh fact or anal ogues, ﬁgidgrnal gromﬁh 20 factor,
nerve gr 3WPRPELEOAD FSFHET BRI DK - | 1t hyFEYnPE&RYdiate EGB- 761

bi mocl onol , _sul odexi.de and Y-1 ar . .
cyclase—activaéﬁngpepg§de,%raln—derlvedneurotrophicfactor,

10 ciliary neurotrophic facﬁor, thyrotropin-releasing hormone,
neurotensin, sauvagine, neuropeptide Y antagonists, opioid
peptide antagonists, galanin antagonists, melanin-
concentrating hormone antagonists, agouti-related protein
inhibitors and orexin receptor antagonists are illustrated.

15 Concretely, as monoamine reuptake inhibitoxrs, mazindol or the
like are illustrated; as serotonin reuptake inhibitors,
dexfenfluramine hydrochloride, fenfluramine, sibutramine
hydrochloride, fluvoxamine maleate, sertraline hydrochloride
or the like are illustrated; as serotonin agonists, inotriptan,

20 (+)-norfenfluramine or the like are illustrated; as
noradrenaline reuptake inhibitors, bupropion, GW-320659 or the
like are illustrated; as noradrenaline releasing stimulants,
rolipram, YM-992 or the like are 1llustrated; as 3;-adrenoceptor
agonists, amphetamine, dextroamphetamine, phentermine,

25 benzphetamine, methamphetamine, phendimetrazine,
phenmetrazine, diethylpropion, phenylpropanolamine,

clobenzorex or the like are illustrated; as dopamine agonists,



preferably used for diabetic conplications. As antidiarrhoics or

cathartics, polycarbophil calcium albumn tannate, b§_§r§g\}gn§)ggn%55@t e
or the like are illustrated. 25 Theséldrugs are preferably used for

di arrhea, constipation or the |ike acconpanying di abetes or the |ike. As
hydr oxynet hyl gl utaryl coenzyne A reductase inhibitors, 77 16 Novenber
2006 sodium cerivastatin, sodium pravastatin, |ovastatin, sinmvastatin,
sodium fluvastatin, atorvastatin calciumhydrate, SC- 45355, SQ 33600,

CP- 83101ER BB327630Pr683262 bTOMPAGHE P I3 S5 Y Lot e 2oBs5hephvke. 6Ps,

BAY- 10- 2987, cal cium pitavastatin, 5 cal ciumrosuvastatin, col estol one,
dal vast at+ RuUShER{tEerut 85 cannabinold receptor antagonists, rimonabant

mevastatin, crilvastatin, BM5-180431, BMY- 21950, gl envastati n,

car vast a®¥ nt Bl 2RegarebdlyuStaRLRBr t RE Vi WRLAPRUTYF &St PRSI Teceptor

Hydr oxynet hyl gl utaryl coenzynme A reductase inhibitors are used

pr ef er abRYtRBPOAFHESr | itEPdERTR Lt ehPFertifollddteri et Hiugprated: as
hypertriglyceridema, |ipid netabolismdisorder or atherosclerosis, and
nor e Spr efierlabs yanspeBiper 9o pi g £T - WWAfePEnbrediidiv e alépstrated;

at heroscl erosi s because of |owering blood cholesterol level b

i nhi biti#Y hFBEORYNEERYEG FRENITUTO &z Wi TA T FoftfcERERT QSOR&Sf)éiSbri c acid
derivatives, bezafibrate, _hecl obrate, t%: nifiprate, ciprofibrate,.

clinofi bF 4t a55EPof PBr &P6, LHGPREm L LA UTRERD, 2% P HEFESAERARIN

etofibrate of i br at

Gent | br o290 E3t | BFAFELRHAFT FEK 3P 29OM FFB atSRsT AFFBlar SSR-RREIObr at e,
or ot or sl Pof ORypr TEAPT nbRk oo Ryper P bf GbaT &; RpdraRol et drardiva,
hyp%&ri@%y9gghg%ﬁf%378orthelikeareillustrated;andasneuropeptide
Y antagonists, SR-120819-A, PD-160170, NGD-95-1, BIBP-3226,
1229-U-91, CGP-71683, BIBO-3304, CP-671906-01,.J~115814 or the
like are illustrated. Appetite suppressants are used
preferably for diabetes, impaired glucose tolerance, diabetic
15 complications, cbesity, hyperlipidemia, hypercholesterolemnia,
hypertriglyceridemia, 1lipid metabolism disorder,
atherosclerosis, hypertension, congestive heart failure, edema,
hyperuricemila or gout, and more preferably for obesity because
of stimulating or inhibiting the activities of intracerebral
20 monoamines(ﬂ:bioactivepeptiﬁesjjlcentralappetiteregulatory
system and suppressing the appetite, leading to reduction of
energy intake.
As angiotensin-converting enzyme inhibitors, captopril,
enalapri maleate, alacepril, delapril hydrochleride, ramipril,
25 lisinopril, imidapril hydrochloride, benazeprilhvdrochloride,
ceronapril monochydrate, cilazapril, sodium fosinopril,

perindopril erbumine, calcium moveltipril, guinapril hydro-



|l i pid metabolismdisorder or atherosclerosis, and nore preferably for
hyperli pi dem a, hypertriglyceridem a %gz at her oscl er osi 5 herauwserotoos
activating hepatic lipoprotein 25 |ipage and enhancing fatty acid

oxi dation, leading to lowering of blood triglyceride |evel. As
(33-adrenocept or agoni sts, BRL-28410, SR-58611A, 78 16 Novenber 2006

| Gl -198157, ZD- 2079, EMS-194449, BRL-37344, CP-331679, CP-114271,

L- 750355, BMs-187413, SR-59062A, BMs-210285, LY- 377604 SVR- 3428

AZ- 40140 Ch3@Tiskss SPizapmiyl BRAreshIsTider. 125PPEPTHR hYEESOR 1 E1%16243,
AJ-9677, GM427353, N-5984, 5 GNM 2696, YML78 or .the_ |jke are |Ilustrat ed.
f 3- Adren&E@ﬂd(?r pd@’dﬁi s‘f%l%Jr‘ému%%%e]b‘?%?HabrP?/e¥bPr6ﬂ)e§Vfi§°Chl°rlde

hyperi nsul i nem a

}.{ phl; dem a
hyper cholF&St i et & ert'ts of %érll‘-‘c‘?éﬁia&&d I%BPHOF@PSBBI F@ﬁm"cﬁ%ﬁ’é’er

and nore preferably for obesit eri SU|I a becaus
a1 il at G IS ERH BOCERETE FoF 0 S PBSE t S Bt ARG RO at ty

acid oxidation, |eadin to i nduction of energy expendl ture. As

acyl - oer‘?ztyﬁ‘é’p&rcﬁr?d?%’s rol acyltransferase inhibitors, NTE-122,
MCC- 147, PD- 132301 2, P- 12 U 73482, 76807, RP-70676, 6139,
CP- 113818, RP- 71 tiil%ii e%l‘??ﬁ%s’s“lﬁ’é%@t%’é’é Wﬁ%rlgégslw

o 315 prsabie ¥ Al Pl R ol T i >
I bi 7 324, KW 3033, , HL- 0 fl b h
I ?Elam I %%1 1 I%ﬁ cﬁt égXM c%j‘lq, coe z?ﬁ%dﬁtﬁﬁg Oer'sYIé? ot gc%flﬂeet ?Laﬂﬁilélrggrr%st%rdzg ©
Inhlblto%?u\&%ﬂysed é??égi gég {n 1@¥P§£é'£r9dﬂ%§f hgﬁfg used for

chol est er ol em 4, ycerl ema or |ipi

10 diabetic compllcatlons or hypertension.
As angiotensin II receptor antagonists, candesartan
cilexetil, candesartan cilexetil/hydrochlorothiazide,
potassium losartan, eprosartan mesylate, valsartan,

telmisartan, irbesartan, EXP-3174, L-158809, EXP-3312,

W

15 olmesartan, tascsartan, KT-3-671, GA-0113, RU-64276, EMD~90423,
BR-9701 or the like are illustrated. Angiotensin II receptor
antagonists are preferably used for diabetic complications or
hypertension.

As endothelin-converting enzymé inhibitors, CGS-31447,

20 CGS-35066, SM-19712 oxr the like are illustrated; as endothelin
receptor antagonists, L-749805, TBC-3214, BMS-182874, BQ-610,
TA-0201, SB-215355, PD-180988, sodiumsitaxsentan, BMS-193884,
darusentan, TBC-3711, bosentan, sodium tezosentan, J-104132,
YM-598, S-0139, SB-234551, RPR-118031A, ATZ-1993, RO-61-1790,

25 ABT-546, enlasentan, BMS-207940 or the like are illustrated.
These drugs are preferably used for diabetic complications or

hypertension, and more preferably for hypertension.



di sorder, and nore preferably for hyperlipidem a or hyper-

chol esterol em a because of |owering bLood chol esterol |gyvgl, R¥ber 200
i nhi biting acyl -coenzynme A choIestero%”aoyltransferase. 25 As tﬁ§ro?

hor none receptor agonists,sodiumliothyronine, sodium]levothyroxine,
KB-2611 or the like are illustrated; as chol esterol absorption

i nhibitors, ezetimbe, SCH 48461 or the 79 16 Novenber 2006 |ike are

illustrated; as |ipase inhibitors, rliiégahgéTL-QGZ, :ﬁZN$131

RED- 103004 or 2hedtPketafe2ffP §tr5?’&8,r ¢8CRieri mEtolazone,

al mtoyl transferase inhibitor et ompxi.r ar. the |jke e |Jlustrated;
Bs squal SFeL SRR HALAZ 1R bEFOPBLOEATCIEE 2FaSe -5 PR CrdBHoRo Tl 85 046

RPR- 101821, ZD-9720, RPR-107393, ER-27856. or the like are_jllustrated;
R i SOt RS ELThe B £ AiP o REN AT QPRI GEP B RP LB T i BLUhE LORD !
niceritrol, acipinmpx, .nicorand.il or the |like are illustrated; as bile
Aci 0 sedqURtRYGhOLR L5 4B s fPIRRAAE AooT BUPATEAS - DEEESSTEamt RYTEBERF o | de,
10 Gg-102;279 of the |ike are ilLlustrated;. as sodiunfhile acid -

cot r &nspor e Y P hhid5itor §0T 28749A° - SIS 5%’:’&508?‘“11#& /| Pretgpgde.
illTustrated; and as chol esterol ester transfer f%%tEin 'nhibgtors

PNU- 107 3BBE CXrR 9 o PO LPPE I CAREEE64 £4 BP T AR ong. LT HANLET §PE.

These drugs, probcol, mcrosona| trLg | ceride. 15 transfer_protein

i nhi bi t &R PPREkIYRRAasE FHATHP10OF LI PHRE 4eRsi tSP 19 p i Bt 8P A7 PRcept or

enhancers_are _preferably us far _hyperli.pi dem a, hyperchol esterol em a,
hypertritﬁ3§oE§%$ﬁen$am%?nf?§%d ﬁe?g%%ﬁfg%vdisgf Sﬁéﬁw§§§ﬁ%5%?e

SUppT €5 Sé‘@ééaz@%gi‘& f‘%e&%‘é%ﬁ‘éﬁj{#% bl DF 5544 28p8C 5;15%*3 N £>g¥~§£8'é§n ,

i nhibitors, Sefotonin’'releasing s ants, Sérotonin agon

(esq@jE%éﬂié&g@&h?@%@dﬁﬁydrﬂ§gggﬁﬁﬂgiiﬂgareillustrated. Diuretic

drugs are preferably used for diabetic complications,
hypertension, congestive heart failure or edema, and more
preferably for hypertensiocn, congestive heart failure or edema
because of reducing blood pressure or improving edema by

15 increasing urinary excretion.

As calcium antagonists, aranidipine, efonidipine
hydrochloride, nicardipine hydrochloride, barnidipine
hyérochloride, benidipine hydrochloride, manidipine
hydrochloride, cilnidipine, nisoldipine, nitrendipine,

20 'nifedipine, nilvadipine, felodipine, amlodipine besilate,
pranidipine, lercanidipine hydrochloride, isradipine,
elgodipine, azelnidipine, lacidipine, vatanidipine
hydrochloride, lemildipine, diltiazem hydrochloride,
clentiazem maleate, verapamil hydrochloride, S-verapamil,

25 fasudil hydrochloride, bepridil hydrochloride, gallopamil
hydrochloride or the like are illustrated; as vasodilating

antihypertensive agents, indapamide, todralazine hydrochloride,



reuptake inhibitors, noradrenaline releasing stinulants, ai-adrenoceptor
agoni sts, (32-adrenoceptor agonists, quanine agoni st s1e6 CadireadbieroR o6
receptor antagoni sts, y-am nobutyric acid 25 receptor antagonists,

H3- hi st am ne antagoni sts, L-histamne, leptin, |eptin analogues, leptin
receptor agonists, nelanocortin receptor agonists (especially, MZ3-R
agoni sts, so 16 Novenber 2006 MC4-R agonists), a-nel anocytestinul ati ng

h , i ne-and 1;Ne- d. i_pt.,. .mah t ei
et or ost AT horr Lt Ly SRR EnPRAE AL AR AL CORE e AR SOTRE BRI

bonbesi N, choj eryst kL0k 1 20ODLSLSHERPECHILLY s (EAA 1 ROUN M 84101

corticotropin-Teleasi hg hornon corticotrophin asind hornone

anal ogues, GO Li £0L1 9P NeLel #8170y DALEBASC G0N BLA, MQEOM i N,
ati1 n, [0)

somat ost sondat oSt atrn anal ogues,” sonatostatin receptor agonists,

pi tuitar M%f%%}%%éfi%}’ﬁ#ﬁ%é%i X?g%gghﬁﬁgﬁkge’ B63:9 049 &Y 1ate,

neurotro Iary neu rop actor;

thyr-e”ggritsgsfgoefg' nrg%§§§ggfsﬁ%g§eugeggg§w fﬁg!exggio&%l Q%[ligt?:%ﬁtgt,i de ¥

ant agoni opI Ol a onr's gal anirn antagoni s ani n-

concentrat] OJri‘loi n%:ﬁd]:te?@l%fts?Jﬁ:i.g}%lidf%%%%éﬁroqe% HeHiRAQr s and

orexin rece antagomni'sts are’ i rated. ncretely, as nonoan ne

cept ol . . : ;
reupt ake ;i I;géi&[ %y%}ﬁé%jr%, :élﬁued%;/é(e, e t'a'tgag%frgl o AP A 4 oni N

reupt ake 1n itors, ura rochl ori , uram ne,

si butr amt&’@varﬁ‘&’ﬁ@f"h‘m%f&'&léﬂ&@’f RhO8o TBhERL S teSCELERllA® 1

hydrochloride or the like are illustrated; as serotonin agonists,
i notri pt afy a20cK 132 1Q& f e d 5.860 §E 1¥milfighd & 2R dilddisitd BhRdioRste,

nor adr enal’i ne reuptake’inhibitors, bupropion, GW320659 or the

10 nipradilol, penbutolol sulfate, acebutolol hydrochloride,
tilisolol hydrochloride, nadolol, urapidil, indoramin or the
like are illustrated; as centrally acting antihypertensive
agents, reserpine or the like are illustrated; and
as ay-adrenoceptor agonists, clonidine hydrochloride,

15 methyldopa, CHF-1035, guanabenz acetate, guanfacine
hydrochloride, moxonidine, lofexidine, talipexcle
hydrochloride or the like are illustrated. These drugs are
preferably used for hypertension.

As antiplatelets agents, ticlopidine hydrochloride,

20 dipyridamole, cilostazol, ethyl icosapentate, sarpogrelate
hydrochloride, dilazep dihydrochloride, trapidil, beraprost
sodium, aspirin or the like are illustrated. Antiplatelets
agents are preferably used for atherosclerosis or congestive
heart failure.

25 As uric acid synthesis inhibitors, allopurinol,
oxypurinol or the like are illustrated; as uricosuric agents,

benzbromarone, probenecid or the like are illustrated; and as



like are illustrated; as noradrenaline releasing stimulants, rolipram
YM 992 or the like are illustrated; asl32-adrenoceptor ,ag9Q0iShsy 2006
anphet am ne, dextroanphet am ne, phent i ne, 25 benznhetanln

met hanphet am ne, phendi netrazi ne, phennetrazine, dlethylproplon,

phenyl propanol am ne, clobenzorex or the like are illustrated; as
dopam ne agonists, 81 16 Novenber 2006 ER-230, doprexin, bronocriptine
nmesylate or. the like are illustrated, cannabi noi d receptor
antagonl§F§“QQXnﬁﬁﬁﬁﬁﬁnl%ﬁr?heSPS%EmaPE FPPERt FALRGR3LE - yE%ﬁQﬁﬁﬁWerc
acid receptor antagonists, topir te . or the are jllustrated; 2s 5
5~ hi starﬁ%%ﬁaﬁ%&?%‘f@lt@\atﬁ@ﬁ%ga IHE 16 L3PE rAGE  af Base Gigs

| eptin, ti n anal qgues or receptor agonists, LY-355101 or the
| Re ar e 419 P o Sl E0y SR SRERR AL CABOR, BF s SobEpee: ol Ly OOk A

agoni sts), SR 146131, SSR- 125180 BP—3 200, 3, FPL- 15849,
G - 248573 QN Af78aSeyef 8585110 fmEAPRdE,n %%é%‘él%sr othen FRavHET2

illustrated;..and as peur t|de ant nlsts SR—120819 A, PD-160170
NGD- 98- 1, ’E}J@i“&% 1 53T BIET e356n, TR OFRIGE 0P
J-115814 or th ? aég |IIustr%%%%_ Agg te su Ressag ar e us sed
pr ef er abl% b2 dFﬁBé e IR T o P08 PBI%?%E% APabetit 9ﬁ¥
O oS L LGP R Y BB SRS RS, o
R ] SR, B PSR G g
I R R S e e
to rﬁgucqnorin%talln receptor kinase stimulant, a tripeptidyl peptidase
IT inhibitor, a dipeptidyl peptidase IV inhibitor, a protein
tyrosine phosphatase-1B inhibitor, a glycogen phosphorylase
inhibitor, a glucose-6-phosphatase inhibitor, a fructose-
bisphosphatase inhibitor, a pyruvate dehydrogenase inhibitor,

15 ahepaticgluconeogenesis inhibitor, D-chiroinsitol, a glycogen
synthase kinase-3 inhib_itor, glucagon-like peptide-1, a
glucagon-1like peptide-1 analogue, a glucagon-like peptide-1
agonist, amylin, an amylin analogue, an amylin agonist and an
appetite suppressantis preferéble; the combinationwithat least

20 one member of the group consisting of an insulin sensitivity
enhancer, a biguanide, an insulin secretion enhancer, a SGLT2
inhibitors, an insulin or insulin analogue, a glucagon receptor
antagonist, an insulin receptor kinase stimulant, a tripeptidyl
peptidase II inhibitor, a dipeptidyl peptidase IV inhibitor,

25 a protein tyrosine phosphatase-1B inhibitor, a glycogen
phosphorylase inhibitor, a glucose-6-phosphatase inhibitor,

a fructose-bisphosphatase inhibitor, a pyruvate dehydrogenase



energy intake. As angi otensin-converting enzyne inhibitors, captopril,

enal apri nal eate, alacepril, delapril drochl ori de, raig pidJembe222006
lisinopril, imdaprilhydrochloride, bettazepril hydrochl oride, ceronapri
nonohydrate, cilazapril, sodiumfosinopril, perindopril erbum ne, calcium
movel tipril, quinapril hydro 82 16 Novenber 2006 chloride, spirapri
hydrochloride tenocapril hydrochloride trandolapril cal ci um
zoenopriL, ril droch 3r|de april.or. the é&g_are .

i 11 ust rat’8d ot BT R TGS é‘FPPﬁ&geé‘ﬁfﬁﬁel’i‘%‘PbF%r P 5 aFSEr S vy
used for di betrc co icatjons 5 ensi

endopept .ad%@-‘écrﬂﬁrlaﬁf?ﬁ%aseokaﬁaﬁrr? HOC 0B SAB207 s L Rap e~ 1.

trila GW 660 | A- 7460, E- 4030, SLV- 306, d |
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| t 1 KT-3-71, GA-0113 64276, . END- 9042 BR—9701
Thee T ke o ¢ BRer B roh s Latari ShefR THot b Ren e Gt ancgs B

preferabl. used. for diabetic_conpli.cations_or y S

Endot het HLAIBRAT 7 SRS bren s Cors Sielbets b S0 93 e ane
SM 19712 or .the_ l.ike_ are illustr ed as endgthe%é bfcepS larl
ant agoni $t' *PEP748365 1B 3B 17 %éfs“?ﬂs Xoma imilarly,

in the use for diabetic complications, the combination with at
10 least onemember of thegroupconsistingof aninsulinsensitivity
enhancer, aglucoseabsorptioninhibitor, abiguanide, aninsulin
secretion enhancer, a SGLT2 inhibitor, an insulin or insulin
analogue, a glucagon receptor antagonist, an insulin receptor

.L

kinase stimulant, a tripeptidyl peptidase II inhibitor, a
15 dipeptidyl peptidase IV inhibitor, a protein tyrosine
phosphatase-1B inhibitor, a glycogen phospherylase inhibitor,
a glucose-6-phosphatase inhibitor, a fructose-bisphosphatase
inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic
gluconeogenesis inhibitor, D-chiroinsitol, glycogen synthase
20 kinase-3 inhibitors, glucagon-like peptide-1, a glucagon-1like
peptide-1 analogue, a glucagon-like peptide-1 agonist, amylin,
an amylin analogue, an amylin agonist, an aldose reductase
inhibitor, an advanced glycation endproducts formation
inhibitor, a protein kinase C inhibitor, a y-aminobutyric acid
25 antagonist, a sodium channel antagonist, a transcript factor
NF-xB inhibitor, a iipid peroxidase inhibitor, an N-acetylated-

a-linked-acid-dipeptidase inhibitor, insulin-like growth



TA- 0201, SB-215355, PD-180988, sodium sitaxsentan, BMsS-193884,
darusentan, TBC-3711, bosentan, sodiumtezosentan, J-104%3gsventdo980¢
S- 0139, SB-234551, RPR-118031A, ATZ-1993, RO-61-1790, 25 ABT- 546,
enl asent an, BMsS-207940 or the like are illustrated. These drugs are
preferably used for diabetic conplications or hypertension, and nore
preferably for hypertension. 8g 16 Novenber 2006 As diuretic agents,
chl ort hal i done, netol azaone, cchopenthia%j e, trichl oronethiazjde,
hydr ochl éP&tRTaZi-d@la i@ tordednetan &5o0El B&TANTy & Bis i Gtthidesiiged
penfl uti zi de, nethyclothiazide,inqﬁganige,tr%fagéde,nefruside,azos m de,
5 et acr yArOYEd §2Ct8ratBA-a8 Fi r X ALr GBI Bt alisde’ e R WY ane,
pot assi um canr enoat e, spi ronol act one, triag%irene, gninoghylline,

GE

ci ¢l et anFREUNFdr G dei "¢ 14 TR 2 BN(E 8 0BT SAL e YBF88Y "B manni t ol

I's
D-sorbitol, fructose, glycerin ) g
acet azol Ffitde TetdeR i b BEHER oo P b6 0S P REGEPEEN, Y16 28onidFapt an
hydrochl oride or the like are illustrated.. Djuretic drugs_are preferably
used 1 or BAARHESICGHATER T 9HE, S R Her tEHs? bhoT cofgBEtF¥8Lheart failure
or edema, and nor.e EJoreferablg for h ,ertension,I coqggstive heart failure
or edema SHEPSRIE G5 G LRRLPhEOBE GO P ER ST BB LT Rt g 2BEERL Ty 15
i ncreasi ng urinary excretion. As cal cium antagopi sts, arani dji pi.ne,
ef oni di pPie TR 19t S 0% TS 1t DURTOF 1 e BARRFHRR e
hydrochloride,Obeni?igingshydrgcgéoridgi naniqggine Pgdro h[or“ﬂghe
ci | ni di pPF&EPHiCoPRF BERELSH PP AT b e T2 Wt ed F et ChiPvadi HrAe,
fel odi pi ne,ag Qdip! 08 Besl 3t BhahEhBLRCos! 8hEAJLALR B8nsisting
hydr ochl ori de, "isradi pi ne,

10 of an aldose reductase inhibitor, an angiotensin-converting
enzyme inhibitor, a neutral endopeptidase inhibitor and an
angiotensin II receptor antagonist is more preferable.
Furthermore, in the use for obesity, the combination with at
least onemember of the groupconsistingofaninsulinsensitivity

15 enhancer,aglucoseabsorptioninhibitor,abiguanide,aninsulin
secretion enhancer, a SGLT2 inhibitor, an insulin or insulin
analogue, a glucagon receptor antagonist, an insulin receptor
kinase stimulant, a tripeptidyl peptidase II inhibitor, a
dipeptidyl peptidase IV inhibitor, a protein tyrosine

20 phosphatase-1B inhibitor, a glycogen phosphorylase inhibitor,

a glucose-6-phosphatase inhibitor, a fructose-bisphosphatase
inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic

gluconeogenesis inhibitor, D-chiroinsitol, a glycogen synthase
kinase-3 inhibitor, glucagon-1like peptide-1, a glucagon-like

25 peptide-1 analogue, a glucagon-like peptide-1 agonist, amylin,

an amylin analogue, an amylin agonist, a f3-adrenoceptor agonist

and an appetite suppressant is preferable; and the combination



el godi pi ne, azel ni di pi ne, |acidipine, vatanidipine hydrochloride,

| em | di pi ne, diltiazem hydrochloride, clentiazem nmal eate, verapam
hydrochl ori de, S-verapam |, 25 fasudil8&hydrochl ori de, b%€r¥?ﬁqﬁy%rn5506
hydrochl ori de, gallopam | hydrochloride or the like are illustrated; as
vasodi l ating ant ihypertens ive agents, indapam de, todral azine
hydr ochl ori de, 84 16 Novenber 2006 hydral azi ne hydrochl ori de,
cadral azi ne, budral azine or the like are illustrated; as synpathetic
bl ocki ngvdgéntad, lamsul e MemRRF oehl BREdETovRr 62BS51LAthPEr 0&hleoSGEE 2
bunazosi n hydrochl ori de, prazosin hydrochl oride, doxazosin nesylate, 5
pr opr anoliihifpidraaché Bei- déreapenpitolr, agnn by shdlan appe bl ke suparesdandl |
ni pradilol, celiprolol hydrochloride, nebivolol, betaxolol

hydr ochl ési dexrepinwrffenablertat ol ol hydrochl oride, bevantolo
hydrochl ori de, tinol ol naleate, carteolol hydrochloride, bisoprolol

hem fumar at e, BHFMddioIPhEITRRZEE1caD appraditdPns pehbuhel bIresgnftat e,
acebut ol ol hydrochloride, tilisolol hydrochloride, nadolol, urapidil,

i ndoram Anyention argempleyedisthapedctasaddimaadingn tacy ppgous dosage
anti hypertensive agents, reserpine or the like are illustrated; and as
ct 2- adr eFOEEI BF € HGEHI SRR NEI M PHIte 1y WE8Eh| ¢S 68amplssadt hye dogage
CHF- 1035, guanabenz acetate, guanfacine hydrochloride, noxonidine,

| of exi di A®IMSa| PPEREEES - ﬁyaiﬂégﬁﬁor fépeogreamales kdEr S {0Unsst fabd@tSthese
drugs are preferably used for hypertension. As antiplatel ets agents,
ticl opi dicf® S &ochibieHeonD0 WPy erafol eInENEBEE az8HPPEERFIOTIES,

i cosapentate, sarpogrelate _ hydrochl oride, dilazep di hydrochl ori de,
trapidilpoﬁéﬁéﬁ¥ﬁ%t3nd the like are illustrated, which’ are orally or

10 parenterallyadministered. The pharmaceutical compositionsof
the present inventionalsoinclude sustainedrelease formulation
including gastrointestinal mucoadhesive formulation (e.g.,
International publications Nos. WO99/10010; W099/26606, and
Japanese patent publication No. 2001-2567).

15 These pharmaceutical compositions can be prepared by
admixing with or by diluting and dissolving with an apprcpriate
pharmaceutical additive such as excipients, disintegrators,
binders, lubricants, diluents, buffers, isotonicities,
antiseptics, moistening agents, emulsifiers, dispersing agents,

20 stabilizingagents, dissolvingaidsandthelike, andformulating
the mixture in accordance with conventional methods. In case
of the uses of the compound of thepresent inventionincombination
with thedrug(s) other than SGLT1 inhibitors, they canbe prepared
by formulating each active ingredient together or individually.

25 When the pharmaceutical compositions of the present
invention are employed in the practical treatment, the dosage

of a compound represented by the above general formula (I), a



sodium aspi-rin or the like are illustrated. Antiplatelets agents are
preferably used for atherosclerosis or, congestive heanty §gLLHES: 2426AS

uric acid synthesis inhibitors, aIIop@?inoI, oxypurinol or the like are
illustrated; as uricosuric agents, benzbromarone, probenecid or the |ike
are illustrated; and as 85 16 Novenber 2006 wurinary al kalinizers, sodium

hydr ogen carbonate, potassium citrate, sodiumcitrate or the like are

illustrated. These drugs are preferably used for hyperuricem a or gout.

In case &Pagyeseut i¥h &CICER CRPLR 8ﬁééstﬁ?ﬁ%9ft%%ﬁiS@ET?“KBtPﬁHﬁB tors,

for exanple, in the use f or diabetes, the conbination wth at |east one

nmenber ofest kee o’ @ RIS toft SAPPRRRT FAte LB 1ig ¢ 98¢ P aR A 0T

gl ucose absorption inhibitor, a biguanide, an insulin secretion

enhancer thg SEETQS@%rnQﬁQYmW§}9h§naPas@?9ﬁe6r°#rﬁﬁmﬂq?ﬂ§hémﬁbGé?aénﬁpﬁcagon

receptor antagonist, 10 an_insulin receptor kinase stinmulant, a

tripepti @ epepPedd$sd . VOiRRiIYA EBPTOX1dRS&MYI Wit b bR pticdagBIp\PE ARPHI t or ,

a protein tyrosine phosphatase-1B i nhibitor, a glycogen phosphoryl ase

i nhi b?t 00~ latgl ded9ms Rfds piiat R&E iatHi bt tfimany 2 uthese2S6i §phosphat ase

i nhi bitor, a pyruvate dehydrogenase inhibitaor, 15 ahepatic

gl uconeoGERESLS tratiinn 6RY FREIPFHIAEEL DIV yo6gEAR I8YRE HA Ki- Rdse- 3

i nhi bi tor, %Iucagon-like peptide-1, a | ucagon-1i ke pegtide-l anal ogue,
i3

a gl ucagd- POREDEST ¢V PHgAHELT AT it alPany®fh ahaPBgEeteaR anyl i n

20 enst 205 AR o Ahen; Sab BOTRTE Tl 1 Y SR SRS PV 1y
enhancer ’se%et%iaquggisgg’pearn diag}salflrll(% gdrsn%%ri%ttie%%deggggggﬁy.a E%‘(I;Z in case
10 of theusesof the compoundof thepresent invention in combination
with the drug(s) other than SGLTI1 inhibitors, the dosage of the
cbmpound of the present invention can be decreased, depending

on the dosage of the drug(s) other than SGLT1 inhibitors.

Examples

—
w

Thepresent inventionis furtherillustratedinmoredetail
by way of the following Refefence Examples, Examples and Test
Examples. However, the present invention is not limited
thereto.

20
Reference Example 1

2-Amino-2-methylpropionamide

To a solution of 2-benzyloxycarbonylamino-2-methyl-

propionic acid CLg):u1N;N—dimethylformamide(lOrML)wereadded

25 l-hydroxybenzotriazole(0.63 g), l-ethyl-3-(3-dimethylamino-
propyl)carbodiimide hydrochloride (1.21 g), triethylamine

(1.76 mL) and 28% agqueous ammonia solution (Z2mL), and themixture



inhibitors, an insulin or insulin anal ogue, a glucagon recept

or

ant agoni st, an insulin receptor kinasggstinulant, a tripepidvdber 2006

peptidase Il inhibitor, a dipeptidyl ptidase |V inhibitor,
tyrosi ne phosphat ase-1B inhibitor, a glycogen phosphoryl ase
gl ucose- 6- phosphatase :inhibitor, a fructose-bi sphosphat ase

25 a protei
i nhi bi tor,
i nhi bi tor,

pyruvat e dehydrogenase 86 16 Novenber 2006 inhibitor, a hepatic

gl uconeogenesis inhibitor, D-chiroinsitol, a glycogen synt hase ki nase-3

i nhi bi t oYayFtdades a F Frem feﬁdu?%atlure QVEFDASESN- | TRE Trasttirn

Ri%h4r8gue,

a glucagon-like peptide-1_agonist, lin, an anylin anal ogue and an
anyl i n ag@hiRAUTRA 5t ¥aket eF‘ﬁBI'%he 5 et AT oW 2R SRERECTedst

one nmenber of the group consisting of an insulin sensjtivit
bi guani déitR® iHEUPFRTEEEr et TBR NG 2Y§T SR TF ST 1 bP
insulin or_insulin anal ggue i S nost preferable Simlarly [
for dlab%Y@%OEBﬁBFFEaFFd%s

of the group consisting of an insulin sensjtivi enhancer,
absorpt | oML R REPBi Gt e B2 bR QFAEIBUCERSF HEEL YR @ I§€€F

SALT2 |nh|b|tor an insulin or_insulin anal ogu

SEA G ShPRRE
a gl ucagon receptor

enhancer,
ﬁhmoéﬁL

n the use

WERETe o rth NPt/ |10r?%9c9115at5%‘%)1‘f”%a%¥d36‘h’é1%nber

| ucose
8F°u§

ant agoni $P918R SHsTA T répé’@pFBvaeRFﬁ%r%PPWgMde%rW%PH?FSUIe

3" osi neto bha%ﬁ%i&&ﬁy%%ﬁ%&f 2 dxarge@ 'aﬁyiﬁaégﬁé%%}rﬁb?{ L

a gl ucos

50'[ ei

ibitor

h hat h bi t t
a pyruvaf% aéH§§$d§%ﬁ§§8' %%ﬁ% Y% JJlm%EC%€$ gﬁg géﬁﬁgfgiFEﬁ?ﬁltor
D- chi t th Ki 3 t | li ke
Dont | do. 185 O%%@alygoc%roﬁﬁ% DRasFrBon AR ggu‘é‘p Ea e et

agoq!st wggysklrred under a hydrogen atmosphere for 3 hours.

The

insoluble material was removed by filtration, and the filtrate

was concentrated under reduced pressure to give the title

compound (0.11 g).
1

H—NMR (DMSO-G3g) O ppm:

15 1.15 {(6H, s), 1.% (2H, brs), 6.83 (1H, brs), 7.26 {1H, brs)

Reference Example 2

4-[{(4-Bromophenyl)methyl]-1,2-8dihydro-5-isopropyl-3KE-

pyrazol-3-one

20 To a suspension of sodium hydride (60%, 3.85 g

) in

tetrahydrofuran (250 mL) was added ethyl 4-methyl-3-oxo-

pentanocate (15.2 g), and the mixture was stirred at 0°C for 10

minutes. To the reaction mixture was added a solution of

4-bromobenzyl bromide (20 g) in tetrahydrofuran (100 mL), and

]
an

the mixture was stirred at room temperature overnight.

-

To the

reaction mixture was added water, and the resulting mixture was

extracted with ethyl acetate. The organic layer was dried over

n
a
a

a

1



an anylin anal ogue, an anylin agonist, an al dose reductase inhibitor, an
advanced gl ycati on endproducts formation inhibitor, a j¥ @bkt ass C
inhibitor, a y-am nobutyric acid 25 aﬁgagonlst a sodi um channel
antagonlst a transcript factor NF-1(B inhibitor, a |ipid peroxidase

i nhi bitor, anNV-acetyl ated- a-linked-acid-di peptidase inhibitor,
insulin-like growh 87 16 Novenber 2006 factor-1, platelet-derived
grow h factor, a platel et derlved q{omkh fact or analogue epi_der mal
growt h f ZEPFATONSr FO GBI L & 0rf P T TS HRP W er3 T at £U8Y S r PRARE,

S5- hydroxy- 1 nethyl hi dantoin, EGB-761, binpc|lonmol, sulodexide, Y-128,  an
5 angi ot SRSHVECORVEREFRG - enrji?/rﬁsollrhﬁt&%Pf R RSRTHUC it SPdpeTEad L0

i nhi bitor, an angiotensin recept or ant agoni st a

endot hel M) cBATeR E9RY M%élmﬁmqfafdr%e difttdth@)i-n ande&Bpt Bixture
antagoni st and a diuretic agnet is preferable; and the conbination with
at | east Véfe Sivdfped Gt tlpd gréﬁﬁrééﬁ§tstlh§t99 8POoAANE| §bSe readidrase
|nh|b|tor an angi ot ensi n-converting enzyme inhibitor, a neutral
endop@pt F‘f}ﬁélren%loblrto&m P&Fa% ot iSP Y e GBI oFCBAY 2§ 0RPLET 5
nore preferable Furthernore, in the use for obe5|t¥ t he conbin tlon
with at rleg%ﬁdoﬁgeﬁﬁﬁﬁér of O t FRE il W iéiSs Afig dof Qﬁ(lu ﬁgﬁltiaﬁe
sensitivit $ gancer Iucose absor ption_ i nhibitor, %yanlde an
insulin M cr%‘f & eé??r?a)ﬁ%‘? a3 %%iﬁfze ki E7 B £ eMRE TTHS HOb pﬂEﬁFrn
anal ogue Iuca Qn re tor a onlst u I ase
stinulantTn %FFFﬁ IR R ML EEBFF FFeIﬁRFEFFBFE b ﬁﬁggﬁékdyP ‘peptFdase
I V i nhi bit rotein tyrosine 20 S 1B i n |b|tor gl ycogen
bhosphor SPLE AR BrEstare SFHas s ORI SR anl i hPhend
fruci&se bl%e@%ﬁ%hﬁtasgnd dried at 40°C under reduced pressure to give

the title compound (11.5 g).
1H'—NMR (DMSO-dg) © ppm:
1.07 (6H, d, J=7.1Hz), 2.75-2.9 (1H, m), 3.55 (2H, s), 7.05-7.15

(28, m), 7.35-7.45 (2H, m)

Reference Example 3

3-(2,3,4,6-Tetra-0-acetyl-f-D-glucopyranosyloxy)-4-[ (4-

bromophenyl)methyl]-5-isopropyl-1H-pyrazole

To a suspension of 4-[(4-bromophenyl)methyl]-1,2-

20 dihydro-5-isopropyl-3H-pyrazol-3-one (5.0 g) in dichloro-
methane (50 mL) were added acetobromo-a—D-glucose (7.0 g),
benzyltri(n-butyl)ammoniumchloride (5.3 g) and 5 mol/L aqueous
sodium hydroxide solution (8.5 mL), and the mixture was stirred
at room temperature overnight. Theorganiclayer was separated,

25 and the solvent was removed under reduced pressure. The residue
was purified by column chromatography on silica gel (eluent:

n-hexane/ethyl acetate = 1/1) to give the title compound (4.12



i nhibitor, a pyruvate dehydrocenase inhibitor, a hepatic gl uconeogenesis
inhibitor, D-chiroinsitol,a glycogen éénthase Ki nase- 3¢ RBBlb&F ,2006

gl ucagon-1li ke peptide-1, a glucagon-|rke 25 peptide-1 anal ogue, a

gl ucagon-1i ke peptide-1 agonist, anylin, an anylin anal ogue, an anylin
agoni st, af 33-adrenocept or agoni st and an appetite suppressant is
preferable; and the conbination 88 16 Novenber 2006 wth at |east one
menber of the group consisting of a SGT2 inhibitor, a(33-adrenoceptor
agoni st ghd an appetite suppressant is nore preferable. Wen the

phar macewytical co osrtlons of the present 5 invention are enployed in
the pract HcaiMR r €@ Gdmt O BP%ous dosage forms are used depending on
their uses As exanpl es. of the dosage _for powders, granul es, flne
granul esl ar9 -PrUpE: MabHef$, ( 3%ap§uI6301rﬁ?%cﬁibﬂ§ 03of ¢ s, 2

oi ntnents, Eposrtorles poultlces and the |ljke are |IIustrated1 whi ch
are oral Ky or=10 paiaén?e?al %/had‘i‘ﬁ ni%tdt ddF TRe Hhérﬁrrr?r@ezdtl dalf4 (1H,
conpositions of _the present invention also include sustained reIe se
for mA at for? =} RA ng -Fast+%01 hLEBstThal® -thrc bathelF v o rdiZat RorRBES !

| nt er nat i onal Eubllcatlons Nos. nggl} 010, W99/ 26606, and Japanese
pat ent plbPrchtHono J26614§§67? °H8)Thas pﬁaPﬁaééﬁtl@dl éoéﬁoéﬂﬁrons
can be prepared by m Xi ng mnth or y dilutin nd d| solving with an
approprlgte phéﬁﬁace ti°cal’ éﬁhlf?benbupﬁ7é§ ex% g %nt@ di si ntegrators,
bi nders, lubricants, diluents, buffers, isotonicities, antiseptics,
nDistening agents, enulsifiers dispersing agents, 20 stabilizing agents,

dissolvig%fagd%and ellﬁe qufornulatlng the m xture in accordance with
convent i omal metHod& ™ i case

10 3-(2,3,4,6~-Tetra-0O-acetyl-f-D-glucopyranosyloxy)-4-({4-

[(1E)-3-carboxyprop-l-enyl]lphenyllimethyl)-5-isopropyl-1H-

pyrazole
To a solution of 3-(2,3,4,6-tetra-0O-acetyl-f-D-gluco-
pyranosyloxy)-4-[{4-bromophenyl)methyl]-5-isopropyl-1H4-

15 pyrazole (3.0 g) and 3-butenoic acid (1.0 g) in acetonitrile
(15 mL) were added triethylamine (2.4 g), palladiumacetate (II)
(0.11 g) and tris(2-methylphenyl)phosphine (0.29 g), and the
mixture was refluxed overnight under shading the light. The
solvent was removed under reduced pressure, and the residue was

20 purified by column chromatography on silica gel (eluent: ethyl
acetate - dichloromethane/methanol = 10/1) to give the title
compound (1.74 g).
tH— MR (CDbCl3) & ppm:
1.1-1.2 (6H, m), 1.84 (3H, s), 2.01 (3H, s), 2.02 (3H, s), 2.05

25 (3H,s),2.8-2.95(1H, m), 3.2-3.3(2H, m), 3.59(1H, 4, J=16.0Hz),
3.66 (1H, 4@, J=16.0Hz), 3.8-3.9 (1H, m), 4.18 (1H, dd, J=12.3Hz,

1.8Hz), 4.33 (1H, dd4, J=12.3Hz, 3.8Hz), 5.15-5.35 (3H, m),



of the uses of the conpound of the present invention in conbination wth
the drug (s) other than SG.T1 inhibitors, they can be preprreabeby2006
formul ati ng each active ingredient to@%ther or individually. 25 Wen the
pharmaceutical conpositions of the present invention are enployed in the
practical treatnment, the dosage of a conpound represented by the above
general fornmula (1), a 89 16 Novenber 2006 pharmaceutically acceptable
salt thereof or rodrug thereof_ _as the actlve |ngred|en i

appropri atéry - ée&igednhe erditng bh- fHe Agé; Csex! %odw)m€|§hﬂ -dnd28egr ee
of synptons and treat nment of each patient, which is approxi mately within
the rang®lof 7frorm-5 .28t &)1, 000ny per day per adult human in the case of
oral admnistration and approximately within the range of fromO0.01 to
300ngy per day per adult human in the case of parenteral adm nistration,
and the daily dose can be divided into one to several doses per day and
adni ni st BPEGTEHCCaBPPMPACS®, in case 10 of the uses of the conpound of
the present invention in conblnatlon mnth t he drug (s) other than SA.T1
i nhi b%t 0Bs.(2 ST Gd I i@ 14 2

decr eased, dependln on the]dosage}pf the)drug(s) other than SGLTl

i nhi bi t odd 1E) T2 -EaImore PIEd ) T (EEEQERd in
nor e det ail % $éof the foll Qwi n Referenge Ies nBIes and
Test Exanpl es [PRoweVér, CORBOBPEsEAT PHERATE 1?5 n tthﬁFt@ nehef 8t o.

20 Refer eg % Exsgplbe& 1n2Re elngncze g?(tarrr]tglgr Oglsgpl%négryllc acid instead

of 3-butenoic acid.

10 'H—NMR (CDC1l3) & ppm:
1.19 (6H, 4, J=7.3Hz), 1.84 (3H, s), 2.01 (3H, s), 2.04 (3H,
s), 2.05 (3H, s), 2.85-3.0 (1H, m), 3.66 (1H, d, J=16.2Hz), 3.73

(1H, 4, J=16.2EHz), 3.85-

w

.95 (1H, m), 4.2 (1H, 48, J=12.6Hz,
2.2Hz), 4.34 (14, 44, J=12.6Hz, 4.1iHz), 5.15-5.35 (3H, m), 5.5
15 (18,48, J=7.7Hz), 6.4 (14, &, J=15.7Hz), 7.15-7.2 (2H, m), 7.4-7.5

(2H, m), 7.7% (1H, 4, J=15.7Hz)

Example 1

4-({4-[3-(Carbamoylmethylcarbamoyl)propyllphenyl}methyl)-3-

20 (p-D-glucopyranosyloxy)-5-isopropyl-1H-pyrazole

To a solution of 3-(2,3,4,6-tetra-0-acetyl-f-D-gluco-
pyranosyloxy)-4-({4-[(1E)-3-carboxyprop-l-enyl ]phenyl}-
methyl)-5-isopropyl-1H-pyrazole (0.34 g) in N,N-dimethyl-
formamide (1 mL) were added glycinamide hydrochloride (0.12 g),

25 l-hydroxybenzotriazole(0.09 g), l-ethyl-3-(3-dimethylamino-
propyl)carbodiimide hydrochioride (0.15 g) and triethylamine

(0.27 g), and the mixture was stirred at room temperature



To a solution of 2-benzyl oxycarbonyl am no-2-nmethyl propionic acid (1 g)in
N, N- di net hyl f or mam de(10 ni)were addeg 25 1- hydr oxybenzotihi,aéod £ 00083
g), 1-ethyl-3-(3-dinethylamno- propy ﬁcarbodiinide hydrochl oride (1.21
g), triethylamne (1 . 76 nL) and 28% aqueous amoni a solution (2 nL) ,
and the m xture 90 16 Novenber 2006 was stirred at room tenperature
overnight. The reaction m xture was poured into water, and the resulting

m xture was extracted wth ethyl acetate. The organic. | ayer was washed
m 0" Soeens hEny i Hits e R Rraa wh o R E o Ag E E LbHRLAPn .

hydr oxi de 5 solution, water and hrine successively, and dried over
anhydr ou§® E%ﬁiﬁﬁ+§EPF8t€?sTﬁBQ§ | veRP aﬂ@ﬁﬁvﬁ% iﬁ&&ﬁmr%ﬂgEBﬁlﬁ?essure

to give 2-benzyl oxycarbonyl am no- 2- net hyl propi onam de (0. 26 . This

it or | ol S0BSE AVR T Sat | nORECATE (B SRS S Eh et S G GO hES tbRed

| Oopal | adi um car bon powder éSp )._.and the mxture 10 was. stirred under

a hydr oge®* at R9¥Fher eRfol"S hﬁﬁigf“ﬁ?ﬁ?¢?%§6¥h5?@°ﬁ§@ePV 1kEaFifBved by
filtration, and the filtrate was concentrated under reduced pressure to

gi ve %t he?R# P& £ ihmRtmEaed i tgyed BY Preparatiye FRECF §8PRE LphP 1480 1. 15

(6H, s), 1.9 (2H, -brs), 6.83 (1H, brsk 7.26 (1H brs%sP Ref erence Exanpl e
2 4-[ (4-BheemphesirPhEt hyPyseldodfAS %LSPﬁgoéﬁ659IQ§ ByF&zol28-Bne 20

To a suspension of s 9iun1h¥gr5§e £60% .83932 in te {gh dr of ran (250

1) s S0BaSR R AIRL R Es 20 Behiheod e S A B TRECATxt ur e

was stirred at 0C. 197 48,10 - 10/90) to give 4- ({4-[(1E)-3- (carbamoyl-
methylcarbamoyl)prop-1l-enyl]phenyl}methyl)-3-(f-D-gluco-

10 pyranosyloxy)-5-isopropyl-1H-pyrazole (0.03 g). This
material was dissolved in methanol (1 mL). To the soclution was
added 10% palladium-carbon powder (0.01 g), and the mixture was
stirred at room temperature under a hydrcgen atmesphere for 3
hours. The insoluble material was removed by filtration, and

15 the solvent of the filtrate was removed under reduced pressure
to give the title compound (0.02 g).
lH‘—NMR (CD30D) & ppm:
1.1-1.2 (6H, m), 1.85-1.95 (2H, m), 2.25 (2H, t, J=7.6Hz), 2.6
(2H, t, J=7.5Hz), 2.85-2.95 (1H, m), 3.25-3.4 (4H, m), 3.6-3.9

20 (6H, m), 5.0-5.1 (1H, m), 7.0-7.15 (4H, m)

Example 2

4-{[4-(3-Carbamoylpropyl)phenyl]methyl}—3—(ﬁ-DQQluco—

pyranosyloxy)-5-isopropyl-1H-pyrazole

25 The title compound was prepared in a similar manner to
that described in Example 1 using ammonium chloride instead of

glycinamide hydrochloride.



m nutes. To the reaction m xture was added a sol ution of 4-bronobenzyl
brom de (20 g) in tetrahydrofuran (1095rrL), and 25 the i % dVp@S2006
stirred at roomtenperature overnight '"To the reaction m xture was added
water, and the resulting mxture was extracted with ethyl acetate. The
organic |l ayer was dried over 91 16 Novenber 2006 anhydrous sodi um

sul fate, and the solvent was renoved under reduced pressure. To a
solutioniof the residue jn toluene (10 nlL) was added hydrazi ne

nonohydr afle R 0(1C%99Dbréj R® mixture was stirred at 100C over ni ght .

After cooling.the reaction 1 xture to ro e rature, the solvepnt was
removed andar!-Febtided pr ésgﬁg]eégTégléhé”)r'e %ée%s%d&é&'é?ﬁ})l' gcggate
(20 nl) and t ] xtur s . stirr at, rqomte r re.fo ours.
The preci pfit at edﬁ%r%}t(za)ls%mg%ézc@lﬁ égﬁedml)yq#'irgﬁ'g%)fd%‘%'TWé' éo%fgc%led
crystals re shed w th ter an - hexa 0 successiyely, d dried
at 40C uﬁggr P dugeg'ﬁr@séﬁ%e d ’g%\/&’%'ﬁeqﬁiél é”c'oréb@h%'%%lggﬁg)mle -
NVR ( O dé) 6 ppm 1.07 (6H d, J=7 . IHz) , 2.75-2. 9 (1H, n) , 3.55
(2H, s) , 7.05-7.15 (21H m, 7.35-7.45 (2H, m 15 Reference Exanple 3
3-(2,3,4,6- TFehtSr a- O acetyl - (3-D gl ucopyranosyl oxy) - 4-[ (4-
br onopheRYPPREENYI ] - 5-i sopropyl - | H-pyrazol e To a suspensi on of
i hvll - ’ ! .

4-[(4-b 0
(5% 9) "amReae R

(7:0.9). 3 PEIBYLL ol U0 ) 3T Y9519 G F o S ol /L

The title compound was prepared in a similar manner to
10 that described in Example 1 using 3-aminopropionamide instead
of glycinamide hydrochloride.
1H“NMR (CD30D) & ppm:
1.05-1.2 (6H, m), 1.8-1.95 (2H, m), 2.15 (2H, t, J=7.3Hz), 2.4
(2H, t, J=6.7Hz}, 2.56 {(2H, t, J=7.5Hz), 2.85-2.95 (1H, mj,
15 3.25-3.45 (6H, m), 3.6-3.% (4H, m), 5.0-5.1 (1H, m}, 7.0—7.15

(4H, m)

Example 4

4-({4-[3-(2-Aminoethylcarbamoyl)propyl]lphenyl}methyl)-3-(p-

20 D-glucopyranosyloxy)-5-isopropyl-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Example 1 using N-benzyloxycarbonyl-1,2-
diaminoethane hydrochloride instead of glycinamide hydro-
chloride;

25 TH—NMR (CD30D) O ppm:
1.1-1.2 (6K, m), 1.85-1.95 (2H, m), 2.19 (2K, t, J=7.6Hz), 2.58

(2H,t, J=7.5Hz), 2.8(2H,t,J=6.1Hz), 2.85-2.95(1H, m), 3.2-3.4



sodi um hydroxi de solution (8.5 nL), and the m xture was stirred at room
tenperature overnight. The organic | ayer was separ at ed, e

sol vent was renmoved under reduced preSsure. The residuelgaﬁgﬂﬂﬁ%Ff?gﬁsby
col um chromat ography on silica gel (eluent: n-hexane/ethyl acetate =
1/1) to give the title conmpound (4.12 92 16 Novenber 2006 g). 1H -NWR
(CDC13) S ppm 1.1-1.25 (6H, m, 1.86 (3H, s), 2.01 (3H, s), 2.03 (3H,
s), 2.06 (3H, s), 2.85-2.95 (1H, m, 3.58 (1H, d, J=16.2Hz), 3.64 (1H,

5 d, J=166RHz),33863393 (2H, m), 5.055(1H(1dd, M=12] AH77 - 25 2HEN, @) 32
(1H, dd, J=12.4Hz, 3.9Hz), 5.15-5.35 (3H, m, 5.53 (1H, d, J=7.5Hz),
6.95-7.05 (2H, m, 7.3-7.4 (2H, m Reference Exanple 4 10
3-(2,3,4,6-Tetra- O acetyl - (3-D gl ucopyr anosyl oxy) - 4- (( 4-

[ (1E) - 3-EBaabpkgpbop-| - enyl | phenyl } et hyl ) - 5-i sopropyl -1 H pyrazole To a
solution of 3-(2,3,4,6-tetra-0O acetyl -(3-D gl uco-

pyr anosyt ex{3 - 43 (3- bmdnopkepyl casbhybyl] propyldpHen I st gyt hzdte (3.0
g) and 3-butenoic acid (1.0 g) in acetonitrile (15 nL) were added
trietshyl g heg2cdpgranpallagdiyyrbadcebarepy -1 H-pFxrEkod)e and

tris(2-methyl phenyl)phosphine (0.29 g), and the mxture was refl uxed
over ni ght undefhshtiithg ¢toepughtwvadherepat €@ninwass ieihbyednander teduced
pressure, and the residue was 20 purified by col um chromatography on
silica gehateflgearibeéhyh Ezempaeel- udiohl Hrdestdvaimeiyasiizonyl=11871) to

give the title conpound (1.74 g). H-NWR (CDC1l3) S ppm
diaminopropane hydrochloride instead of glycinamide hydro-

chloride.

10 TH—NMR (CD30D) & ppm:
1.1-1.2 (6H, m), 1.6-1.7 (2H, m), 1.8-1.95 (2H, m), 2.17 (2H,
t, J=7.7Hz), 2.57 (2H, t, J=7.5Hz), 2.68 (2H, t, J=7.1Hz),

2.85-2.95 (1H, m), 3.22 (2H, t, J=6.7Hz), 3.25-3.45 (4H, m),

W

.6-3.9 (4H, m), 5.0-5.1 (1H, m), 7.0-7.15 (4H, m)
15
Example 6

4~ ({4-[3-(4-Aminobutylcarbamoyl)propyl]phenyll}methyl)-3- (-

D-glucopyranosyloxy)-5-isopropyl-l1H-pyrazole

The title compound was prepared in a similar manner to

20 that described in Example 1 using N-benzyloxycarbonyl-1,4-

diaminobutane hydrochloride instead of glycinamide hydro-

chloride.

H+—NMR (CD30D) O ppm:

1.1-1.2 (6H, m), 1.45-1.65 (4H, m), 1.8-1.95 (2H, m), 2.16 (2H,
25 t, J=7.5Hz), 2.57 (2H, t, J=7.7Hz), 2.83 (2H, t, J=7.0Hz),

2.85-3.0 (iH, m}, 3.17 (2H, t, J=6.6Hz), 3.25-3.45 (4H, m),

3.6-3.9 (4H, m), 5.0-5.1 (1H, m), 7.0-7.15 (4H, m)



1.1-1.2 (6H m, 1.84 (3H, s), 2.01 (3H, s), 2.02 (3H, s), 2.05 25
(3H,s),2.8-2.95(1H M, 3.2-3.3(2H, m, 3. 59(1H, d, J=16. OHz) ¢ NS &el! Hooé,
J=16.0Hz), 3.8-3.9 (1H, m, 4.18 (1H %d, J=12.3Hz, 1.8Hz), 4.33 (1H,
dd, J=12.3Hz, 3.8Hz), 5.15-5.35 (3H, m, 93 16 Novenmber 2006 5. 4-5 . 5
(1H m , 6 .2-6. 3(1H m , 6. 4-6 . 5( 1H m , 7. 0-7. 1 (2H m,
7.2-7.3 (2H, nm) Reference Exanple 5 5

3-(2,3,4,6-Tetra- O acetyl - (3-D gl ucopyr anosyl oxy) - 4- ({ 4-

[ (1E) - 2- car boxyvi nyl ] phenyl ) net hyl ) - 5-i sopropyl - 1H pyrazole The title
conpound was prepared in a simlar manner to that described in Reference
Exanpl e, EX2@®ili€y 7acrylic acid instead of 3-butenoic acid. 10 1H - NWR
(CDC13) 5 ppm 1.19 (6H, d, J=7.3Hz 1.84 (3H, 2.01 (3H, s), 2.04
(3H, s) 2-2(d5 {3 4 (MhySreeyy vH)elbyb-2Hz), 3.73
(1H, d, J=16.2Hz), 3.85-3.95 (1H, m, 4.2 (1H, dd, J=12.6Hz, 2.2Hz),
4.34 (1Hcag@ampyi) reieny Ul phenyl Buethyl B53 (GHD ludepyasngdyiody) -
J=7.7Hz), 6,.4 (1H,_d, J=15.7Hz), 7.15-7.2 (2H, m, 7.4-7.5 (2H m,
7.71 ¥1H3-dsopz

4- ({4-[ 3- (Car banoyl net hyl car banoyl ) propyl | phenyl ) net hyl)-3- 20

((3- D gl ucopyr dH6s &GP oM WS- PREPFE§LoRB FoSaMAbPGL PBRREE Lo
3-(2,3,4,6-tetra-0-acetyl - p-D-gl uco-, X ) i

pyr anosy &) das (Y 4L ¢ 1) Exsampny ‘Toéﬂﬁdrrlﬁal-‘Tt%ﬁ??}ﬁﬁé‘l‘ﬂﬁd)e-hydr“hlorlde

met hyl ) - 5-i sopropyl - 1H pyrazol e (0, 34 in_ N, N-dinethyl- ormam de (1 niL)
or o adeaSIRPE R O o Qetomiidy 95
1- hydr oxybenzotri azol eSO 09 1%’) , 1l-ethyl-3-(3-di net hyl am no-

H—NMR (CD30D) & ppm:

10 1.1-1.2 (6H, m), 1.7-1.8 (2H, m), 2.1-2.2 (2H, m), 2.44 (2H,
t, J=7.5Hz), 2.76 (1H, dd, J=13.9Hz, 9.3Hz), 2.85-2.95 (1H, m),
3.04 (1H, 4d, J=13.9Hz, 5.5Hz), 3.25-3.45 (4H, m), 3.6-3.9 (4%,

‘'m), 4.57 (1H, 44, J=9.3Hz, 5.5Hz), 5.0-5.1 (1H, m), 6.65-6.75
{ZH, m), 6.95-7.15 (6H, m)

15

Example 8

4-{[4-(3-Benzylcarbamoylpropyl)phenyllmethyl}-3-(f3-D-gluco-

pyranosyloxy)-5-isopropyl-1H-pyrazole

The title compound was prepared in a similar manner to
20 that described in Example 1 using benzylamine instead of
glycinamide hydrochloride.
TH—NMR (CD30D) o6 ppm:
1.05-1.2 (6H, m), 1.85-1.95 (2K, m), 2.22 (2H, t, J=7.5Hz), 2.57
(2H, t, J=7.5Hz)}, 2.8-2.95 (1H, m), 3.25-3.45 (4H, m), 3.6-3.9
25 (4H, m), 4.33(2H,s),5.0-5.1(1H,m), 7.0-7.15(4H, m), 7.15-7.45

(5d, m)



propyl ) car bodiim de hydrochloride (0.15 g) and triethylamne (0.27 g),
and the m xture was stirred at roomtenperature 94 16 hNeveshathe200060s6
overnight. The insoluble material was 9%enoved by filtration. To the
filtrate was added 5 nol/L aqueous sodi um hydroxide solution (0 . 5 nl)
, and the m xture was stirred at roomtenperature for 1 hour. The

i nsol uble material was renoved by filtration, 5 and the filtrate was
purified by preparative reverse phase colunmm chromat ography (Shiseido
CAPCELL PAKMgEE2® ODS, 5 m 120 A, 20 x 50 nm flowrate 30 nlL/m nute

| i near gradient, water/ acetonitrile = 90/10 - 10/90) to give

4- ({4-[ ( BE)({3N(-cAnbaymwtanosyloxy) -5-isopropyl-4-{[4-(3-phenethyl-

nmet hyl car banoyl ) prop-1-enyl ] phenyl } net hyl )-3-((3-D-gluco 10

pyr anosy lcenper®y lqupymipy) pharplreedrel § 0183pgrazghes material was

di ssolved in nethanol (1 nL). To the solution was added 10%

pal | adi um car béhepdvidere (@MPPUFd vwasd Prie@aned dine avgd midtan madngr rteom
t enperature under a hydrogen atnosphere for 3 hours. The insoluble

mat er Pal thed derveidesy In | Bxannn,l apging phengbhyépniof fhe tiidd odt e
was renoved under reduced pressure to give the title conmpound (0.02 g).
1H - NNRg(lammniBi pgrivdreghboiqdeH, n), 1.85-1.95 (2H, nm), 2.25 (2H, t,
J=7.6Hz) , (2H, t, J=7. 5Hz) , 2.85-2.95 (1H, m, 3.25-3.4 (4H,rﬁ,
3.6-3.9 ZI(TIGEH (@305)065pnm(1H n, 7 o 7.15 (4H rr) Exanpl e 2
4-{[4-(3- Carbannylpropylgphen nmet h éS %@

pyr anosylo®p)~15-1%6pFody éy aZof 25‘)Th 21 c*érrpbu%di%k pr-edar ed

in a S|nllar manner to that descrlbed in Exanple 1 using _anmoni um

10 3.25-3.45 (6H, m), 3.6-3.9 (4H, m), 5.0-5.15 (1H, m), 6.95-7.05

(2H, m), 7.05-7.3 (7H, m)

Example 10

3-(p-D-Glucopyranosyloxy)-5-isopropyl-4-({4-[3-(3-pyridyl-

15 methylcarbamoyl)propyl]lphenyl}methyl)-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Example 1 using 3-picolylamine instead of
glycinamide hydrochloride.

'H—NMR (CD30D) 6 ppm:

20 1.1-1.15 (6H, m), 1.85-1.95 (2H, m), 2.22 (2H, t, J=7.6Hz), 2.56
(2H,1;’J=7.6Hz),2.85—2.95(lH,In),3.25—3.45(4H,1n),3.6—3.9
(4H,m), 4.37(2H,s),5.0-5.1(1H, m), 7.0-7.15(4H, m), 7.35-7.45

(1H, m), 7.7-7.8 (1H, m), 8.4-8.45 (1H, m), 8.45-8.5 (1H, m)

25 Example 11

- (f-D-Glucopyranosyloxy)-5-isopropyl-4-[(4-{3-[2-(2-

pyridyl)ethylcarbamoyl]propyl]}phenyl)methyl]-1H-pyrazole




gl yci na m de hydrochl oride. 95 16 Novenber 2006 1H -NWVR (CD30OD) 8 ppm
1.05-1.2 (6H, m , 1.8-1.95 (2H, m , 2. 19 (2H t, J= 1661@@,),,3@621. 5%06(2H
t, J=7. 5Hz) , 2 .85-2. 95 ( 1H m ,98. 3-3.45 (4H m , 3. (3H,
rr) .8-3.9 (1H, m), 5.0-5.1 (1H, n), 7.0-7.15 (4H m 5Exarrp|e3

-[ 3- (2- Car banoyl et hyl car banoyl ) propyl ) phenyl ) net hyl ) -
- D- gl ucopyr anosyl oxy) - 5-i sopropyl - 1H pyrazol e The title conpound was
red in a simlar manner to 10 that described in Exanple 1 using
i nopr opi onEné del T het eamipoend gvye i pragp alee fydr oz hg oni ber MEhneR o
o) 6 ppm 1.05-1.2 (6H, m, 1.8-1.95 (2H, m, 2.15 (2H, t, J=7.3Hz),
(2Hhat JescTibkyd 2n58xepElet 1 IsZngHZ) (22 861 dRn YUY dineg 5
3.25-3.45 (6H, m, 3.6-3.9 (44 m, 5.0-5.1 (1H m, 7.0-7.15 (4H m
Exanpl e #ns#egd 4of 3gl2zcAnanédehplydaoisadoyliyer.opyl ) phenyl ) net hyl ) - 3- (( 3-
20 D-gl ugopyranosyl oxy) - 5-i sopropyl -1 H pyrazol e The title conpound was
pr epar ed H 1 NdRsi (030D )n@npem:t o that described in Exanpl e 1 using
N- benzyl oxycar bonyl - 1, 2- di am noet hane hydrochl ori de instead of
gl ycidnani dé- hyblﬁd—ﬂl:hmdr.l He7525. IH 2HNVR) (CR3ED) ( 23 ppm J17 15822, (BH1 m) ,
1.85-1.95 (2H, m, 2.19 (2H, t, J=7.6Hz), 2.58 (2H, t, J=7. 5HzZ,
2.8(211, (2H, J=s6J=1HeHz) . 2 g5 -B g5 (BHR M) 3.23-3-.354(4H, m), 3.52 (2H,

t, J=6.9Hz), 3.6-3.9 (4H, m), 5.0-5.1 (1H, m), 6.95-7.15 (4H,

3'0/—\/-\
QJOO-h(DII

N YWD Wb
gm o—~"

N
IN

m), 7.2-7.35 (2H, m), 7.7-7.8 (1H, m), 8.4-8.5 (1H, m)

10 Example 12

3-(f-D-Glucopyranosyloxy)-5-isopropyl-4-[(4-{3-[2-(di-

methylamino)ethylcarbamoyl ]propyl}phenyl)methyl]-1H-

pvrazole
The titie compound was prepared in a similar manner to

15 that described in Example 1 using N,N-dimethyiethylenediamine

instead of glycinamide hydrochloride.

;H—-NMR (CD30D) & ppm:

1.05-1.2 (6H, m}), 1.871.95 (ZH, m}, 2.17 (2H, t, J=7.6Hz), 2.25

(6H, s), 2.42 (2H, £, J=6.9Hz), 2.57 (2H, t, J=7.5Hz), 2.85-2.95
20 (1H, m), 3.25-3.4 (6H, m), 3.6-3.9 (4H, m), 5.0-~5.1 (1H, m),

7.0-7.15 (4H, m)

Examplé 13

3-{B-D-Glucopyranosyloxy)-5-isopropyl-4-[(4-{3-[2-

25 (morpholin-4-yl)ethylcarbamoyl]lpropyl}phenyl)methyl]-1H-

pyrazole

The title compound was prepared in a similar manner to



96 16 Novenber 2006 (6H, m, 3.6-3.9 (4H m, 5.0-5.1 (1H, nm), 7.0-7.15
(4H, m Exanple 5 4-({4-[3-(3-Am nopropyl carbam)yl)pro
phenyl )net hyl)-3- 5 ((3-D-gl ucopyranoS@ﬂ oxy) - 5- |sopropyP Ii?‘be;/“?bgfoﬁgoﬁ'he
title conpound was prepared in a simlar manner to that described in
Exanpl e 1 using N benzyl oxycarbonyl -1, 3- di am nopropane hydrochl ori de
i nstead of glycinam de hydro- chloride. 10 1H -NMR (CD30OD) 6 ppm 1.1-1.2
(6H m, 1.6-1:7 (2H, m, 1.8-1.95 (2H, m, 2.17 (2H, t, J=7.7Hz), 2.57
(2H, t, 3h@L5RRpcrabed (R2HExemple7lleeing 2: 85-2mygoe thy lijnorphed ifeH, t
J=6.7Hz), 3.25-3.45 (4H, m, 3.6-3.9 (4H, n, 5.0-5.1 (iH m, 7.0-7.15
(4H, m 1ibsEradiplog @lycinamide hydrochloride.
4- ({ 4- [3 (4- Am nobut yl car banoyl )propyl]phenyl)net hyl)-3-((3- D
gl ucopyr aHosIWI@xyc):B&Dsaoﬁnrmyi -l H pyrazoie The title conpound was
prepared in a simlar manner to 20 that described in Exanple 1 using
N- benzyl éx@baib@nyl6Hl., 4+) .dilafi-rTofi aiH hyel ochl bF i teHi ntt edd706Hz),
gl yci nam de hydro- chloride. 1H -NWVR (CD3OD) 6 ppm 1.1-1.2 (6H m,
1.45-9. 63.44R. 5% ,( 6H.81)..9% -(52&4,(2}'),, 2. 1= 20z) 2521 8532796Ht 1 H.2m37 ( 2H,
t, J=7.7Hz), 2.83 (2H, t, J=7.0Hz), 2.85-3.0 (1H, in), 317(2H t,
J=6. 6Hz) 3. 3523. -354%56H4HN) m) 3 - 633693(@‘1(41H 9.0 O %1H (T, M 0-7.057. 15
(4H, m 5?7 16 I\)loverrber 2006

4H, m

Example 14

10 3-(B-D-Glucopyranosyloxy)-4-{[4-(3-{2-[bis(2-hydroxyethyl)-

amino]ethylcarbamoyl}propyl)phenyl]lmethyl}-5-isopropyl-1H-

pyrazole
The title compound was prepared in a similar manner to
that described in Exampie 1 using N,N-bis(2-hydroxyethyl)-
15 ethylenediamine instead of glycinamide hydrochloride.
'H—NMR (CD30D) & ppm:
1.1-1.15(6H, m), 1.8-1.95(2H, m), 2.18(2H, t, J=7.5Hz), 2.5-2.7
(8H, m), 2.85-2.95 (1H, m), 3.25 (2H, t, J=6.4Hz), 3.3-3.4 {4H,

m), 3.5-3.9 (8H, m), 5.0-5.1 (1H, m), 7.0-7.15 (4H, m)

20
_Example 15
3- (B-D-Glucopyranosyloxy)-5-isopropyl-4-{[4-(3-{3-[bis(2-
hydroxyethyl)amino]propylcarbamoyl}propyl)phenyl]lmethyl}-
1H-pyrazole

25 The title compound was prepared in a similar manner to

that described in Example 1 using N,N-bis(2-hydroxyethyl)-1, 3~

diaminopropane instead of glycinamide hydrochloride.



Exanmple 7 4-[(4-{3-[(S)- 1-Carbanoyl - 2- (4- hydr oxyphenyl ) et hyl.-
car banoyl ] propyl } phenyl ) net hyl ] - 3- ((3- D gl ucopyr anosyl =
5-i sopropyl - 1H pyrazole The title conpblnd was prepar egig)r%\loé’%g?renrl %10r06
manner to that described in Exanple 1 using L-tyrosine am de
hydrochl ori de instead of glycinam de hydrochloride. 1H - NVR (CD30D) 8
ppm 10 1.1-1.2 (6H m, 1.7-1.8 (2H m, 2.1-2.2 (2H m, 2.44 (2H, t,
J=7.5Hz) , 2.76 (1H dd, J=13.9Hz, 9.3Hz), 2.85-2.95 (1H, m, 3.04 (1H,
dd, J=13.9HziMB. bERYOD 3. 835pBm45 (4H, m, 3.6-3.9 (4H, m, 4.57 (1H, ad,
J=9.3Hz, 5.5Hz), 5.0-5.1 (1H, n), 6.65-6.75 (2H, m, 6.95-7.15 (6H m
15 Exanplle 0&-1.2 (6H, m), 1.6-1.75 (2H, m), 1.8-1.95 (2H, m), 2.17 (2H,
4-{[ 4- (3- Benzyl car banoyl pr opyl ) phenyl ] et hyl } - 3- 2(3- D gl uco-
pyr anosyltoxyy755Hg0pr 8ppl-21HASpyBHzome . TAe8t 2t PE CoHponhd el prEparted in
a simlar manner to 20 that described in Exanple 1 using benzyl am ne
i nst ead @6 .gHeodi.ndnk8e3hydr o€l or)i.dé.- 51 B- AINFBYE CDBCD - 8 -ppad (1B5m.,2
(6H, m, 1.85-1.95 (2H, m, 2.22 (2H, t, J=7.5Hz), 2.57 (2H t,
J=7.5%z),7.2-§-.2 93 H,1H) n), 3.25-3.45 (4H, n), 3.6-3.9 25 (4H, n), 4.33
(2H, s), 5.0-5.1 (1H, M, 7.0-7.15 (4H M, 7.15-7.45 (5H, n) 98 16
Novenber 2006 Exanple 9
3- (P-D @ ucopyranosyl oxy) - 5-i sopropyl - 4-{[ 4- ( 3- phenet hyl -

Example 16

3-(f-D-Glucopyranosyloxy)-5-isopropyl-4-[(4-{3-[3-(di-

methylamino)propylcarbamoyl]propyll}phenyl)methyl]-1H-

10 pyrazole
The title compound was prepared in a similar manner to
that described in Example 1 using N,N-dimethyl-1,3-diamino-

propane instead of glycinamide hydrochloride.

1

H—NMR (CD30D) O ppm:

15 1.1-1.15 (6H, m), 1.6-1.75 (2K, m)}, 1.8-1.85 (2H, m), 2.16 (2H,
t,J=7.5Hz),2.22(6H,s),2.3-2.35(2H, m), 2.57(2H, t, J=7.6Hz),
2.85-2.95 (1H, m), 3.17 (2H, t, J=6.9Hz), 3.25-3.45 (4H, m),

3.6-2.9 (4H, m), 5.0-5.1 (1H, m), 7.0-7.15 (4H, m)

20 Example 17

3-(f-D-Glucopyranosyloxy)-4-[(4-{3-[2-(imidazol-1-yl)ethyl-

carbamoyl lpropyl}phenyl )methyl]-5-iscpropyl-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Example 1 using 1-(2-aminoethyl)imidazole
25 instead of glycinamide hydrochloride.
lH——NMR (CD30D) 0 ppm:

1.1-1.15 (6H, m), 1.8-2.0 (4H, m), 2.17 (2H, t, J=7.6Hz), 2.57



car banoyl propyl ) phenyl ] net hyl ) -1H pyrazole The title conpound was
prepared in a simflar manner to 5 that described in EXappk&rdnde Bgos
phenet hyl am ne i nstead of gl yC| nam d€2hydrochl oride. 1H - NVMR (CD30D) S
ppm 1.05-1.15 (6H, m, 1.75-1.9 (2H, m, 2.12 (2H, t, J=7.5Hz), 2.51
(2H, t, J=7.7Hz), 2.77 (2H t, J=7.5Hz), 2.8-2.95 (1H, m), 10 3.25-3.45
(6H, m, 3.6-3.9 (44, m, 5.0-5.15 (1H, m, 6.95-7.05 (2H, m, 7.05-7.3
(7H, m Exanple 10

3- ((3-D GREcopyrdndsyHaxy) 258ps8pPEpyLH4- ) 4- 331(43-(AH i dyl -T=1&. 8Hz)

met hyl car banoyl ) pr opyl ] phenyl ) net hy I)-lH—p razol e The t|tIe co ound was
prepar ed3i - &- $brfidtarmimafnér 3t-6 (‘E}hatﬂ debsctd hed . ith ExdnpHe )1 @ggn@ 1
3-picolylam ne instead of glycinam de hydrochl ori de. 1H - NWR ( CDBCD) S
ppm 20 (14, 1ml5 66P; 7nP, (1HE5M1.08.02/. 1) (5P.2m)(.2H, - &7 JE7( BiHz)m) 2. 56
(2H, t, J=7.6Hz), 2.85-2.95 (1H, m, 3.25-3.45 (4H, m, 3.6-3.9 (4H, m
, 4.37 (2H, s) , 5.0-5.1 (1H, m , 7.0-7.15 (4H m , 7.35-7.45 (1H m,
7.7-7.8 (1H m, 8.4-8.45 (1H, m, 8.45-8.5 (1H, m 25 Exanple 11

3- ((3 D-&amppyr ahosyl oxy) - 5-i sopropyl -4-[ (4-{3-[2-(2- :

pyri dyl) et hyl car banoyl ] propyl ) phenyl ) net hyl ] - 1H pyrazol e 99 16 Novenber
2006 Th2- t@tDthoqppundnmaslgxemaﬂed{ﬁn'a $ Rahlydr opertdyy t)o- t hat
described in Exanpl e 1 u5| ng 2- (2-am noet hyl ) pyridine instead of

gl yci nan§@Ebape KOBY i gl ) m:,myﬂ¢5§ﬂg$0@r@@yg lH-pyrazole

The title compound was prepared in a similar manner to
that described in Example 1 using 2-aminoethanol instead of
10 glycinamide hydrochloride.
1H—NMR (CD30D) & ppm:
1.05-1.15(6H, m), 1.8-1.95 (2H, m), 2.18 (2H, t, J=7.5Hz), 2.57
(2, t, J=7.5Hz), 2.85-2.95 (1H, m), 3.27 (2H, t, J=5.8Hz),
3.3-3.5 (44, m), 3.57 {2H, t, J=5.9Hz), 3.6-3.9 {(4H, m), 5.0-5.1

15 (1H, m), 7.0-7.15 (4H, m)

Example 19

3-(f-D-Glucopyranosyloxy)-4-{(4-{3-[2-hydroxy-1-(hydroxy-

methyl)ethyl]carbamoylpropyl}phenyl)methyl]-5-isopropyl-1H-

20 pyrazole
The title compound was prepared in a similar manner to
that described in Example 1 using 2-amino-1, 3-propanediol
instead of glycinamide hydrochloride.
1H“NMR (CD30D) 0 ppm:
25 1.05-1.2 (6H, m), 1.8-1.95 (2H, m), 2.21 (2H, t, J=7.6Hz), 2.58
(2K, t, J=7.6Hz), 2.85-2.95 (1H, m), 3.3-3.45 {(4H, m), 3.55-3.95

(9H, m), 5.0-5.1 (1H, m), 7.0-7.15 (4H, m)



51.1-1.15 (6H, m, 1.75-1.9 (2H, m, 2.11 (2H, t, J=7.5Hz), 2.51 (2H,
t, J=7.6Hz), 2.85-3.0 (3H, n), 3.25-3.45 (4H, m, 3.52162bvertberJz608H2),
3.6-3.9 (4H ), 5.0-5.1 (1H, n), 6.95%.15 (4H, nm), 7.2-7.35 (2H, m,
7.7-7.8 (1H, m, 8.4-8.5 (1H, n) 10 Exanple 12 ,
3-(3-D G ucopyranosyl oxy) -5-i sopropyl -4-[ (4-{3-[2-(di -

nmet hyl am no) et hyl car banoyl ] propyl ) phenyl ) et hyl]-1H pyrazole The title
conmpound was prepared in a simlar manner to 15 that described in
Exanpl e 1 using N, N-di met hyl et hyl enedi am ne instead of glycinam de
hydrochloride. 1H - NWVR (CD30OD) 6 ppm 1.05-1.2 (6H, m, 1.8-1.95 (2H,
m, 2.17EgamMple, 29=7.6Hz), 2.25 (6H, s), 2.42 (2H, t, J=6.9Hz), 2.57

(2H, t, J=7.5Hz), 2.85-2.95 20 (1H, m, 3.25-3.4 (6H, n), 3.6-3.9 (4H,
m, 5.0-3-1B¢DHGIMcopyZE OB YLD M 4 - ( xiahpl 2-MBdroxy-1-hydroxy-
3-((3-D-d ucopyranosyloxy) 5 i sopropyl -4- 1(4 {3 [2 25

( mor phol Dy (e téar -4 PhiR NERY| The
title conpound was prepared in a simlar manner to 100 16 hbvenber 2006
t hat ¥esépPp&EQ DY PN 20 465i ng 4- (2- ami noet hyl ) mor phol i ne i nstead of
gl yci nam de hydrochloride. 1H NWR (CD30D) 8 ppm 1.05-1.2 (6H m,
1.8-1.95 (2H, WPe 2itte( gampeung-yagHpy erageg 4nza551@emarnwanze58tezH
t, J=7.6Hz), 85-2.95 (1H_m, _3.25-3.45 (6H n), 3.6-3. 38

5 0-5.1 G@ﬂt Qfscryyeﬂ>ﬂp Example 1 using 2-amino-2- -methyl-

propanediol instead of glycinamide hydrochloride.
T —nMR (CD30D) & ppm:

10 1.1-1.15 (6H, m), 1.22 (3H, s}, 1.8-1.95 (2H, m), 2.19 (2H, t,
J=7.7Hz), 2.58 (2H, t, J=7.5Hz), 2.85-2.95 (1H, m), 3.25-3.45

(4H, m), 3.55-3.9 (8H, m), 5.0-5.1 (1H, m), 7.0-7.15 (4H, m)

Example 21

15 3-(B-D-Glucopyranosyloxy)-4-[(4-{3-[2-hydroxy-1,1-bis-

(hydroxymethyl)ethylcarbamoyl]propyl}phenyl)methyl]-5-

isopropyl-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Example 1 using tris(hydroxymethyl)amino-
20 methane instead of glycinamide hydrochloride.
ly—nNMR (CD30D) & ppm:
1.1-1.2 (6H, m), 1.8-1.95 (2H, m), 2.23 (2H, t, J=7.5Hz), 2.59
(2H, t, J=7.6Hz), 2.85-2.95 (1K, m), 3.25-3.45 (4H, m), 3.6-3.9

(10H, m), 5.0-5.1 (1H, m), 7.0-7.15 (4H, m)

Example 22

4-[(4-{3-[(S)-1-(Carbamoyl)ethylcarbamoyl]propyl}phenyl)-




(4H, m Exanple 14 10

3-((3-Dd ucopyranosyl oxy)-4-([4-(3-{2-[bi s(2-hydroxyethy])-

am no] et hyl car banoyl ) propyl ) phenyl ] nl%)t‘lhyl ) - 5-i sopropyl El?I—é’gv‘ﬁﬂ’baezrolzgO‘f“he
title conpound was prepared in a simlar manner to that described in
Exanpl e 1 using N, N-bi s(2-hydroxyethyl)- 15 et hyl enedi am ne instead of

gl yci nam de hydrochloride. 1H - NNR (CD3OD) 6 ppm 1.1-1.15 (6H, m,
1.8-1.95 (2H, m, 2.18 (2H, t, J=7.5Hz), 2.5-2.7 (8H m, 2.85-2.95 (1H,
m, 3.26etBil1t3-386D4bihcoBy3aBodyloMy) -Hf is®r5odyd {18Hpymgz&ld-5. 1
(1H, m, 7.0-7.15 (4H, n) 20 Exanple 15

3- ((3- D- d ucopyeahbtye oxgypsundoprdp¥edar¢d - {3-4 3simi kgp-manner to

hydr oxyet hyl ) am no] propyl car banoyl ) propyl ) phenyl ] net hyl ) - "1H pyrazol e 25
The tit kbatctgoumicdadwms npieer bel 1i ws g ilmalan imgnaei dedvydregh bestd¢ bed in
Exanpl e 1 using N, N-bis(2-hydroxyethyl)-1,3- di am nopropane instead of

gl yci naihdéehddpschlpridenidel hy6rRerdebéde2006 1H - NVR (CD30D) 8 ppm
1.05-1.2 (6H, m, 1.6-1.75 (2H m, 1.8-1.95 (2H, m, 2.17 (2H, t,
J=7.55HZ§H"2NI‘5¥ 2 MBsQE8H,0 mpm:2. 8-2.95 (1H, m), 3.21 (2H, t, J=6.7Hz),
3.25-3.45 (4H, m, 3.5-3.9 (8H, n, 5.0-5.15 (1H mM, 5 7.0-7.2 (4H, m
Exanpl e1185-3- 23{BHd meepyr dRodyHox ) - §=i7s @pizopy - Y A 3-8~ (w] -

2.15-2.25 (2H, m), 2.58 (2H, t, J=7.5Hz), 2.85-2.95 (1H, m),

3.25-3.45(4H, m), 3.6-3.9(4H, m), 4.32 (1H, g, J=7.2Hz), 5.0-5.1

(14, m), 7.0-7.15 (4H, m)

10
Example 23
4-[(4-{3-[(S)-1-Carbamoyl-2-hydroxyethylcarbamoyl]propyl}-
phenyl )methyl]-~3-(f-D-glucopyranosyloxy)-5-isopropyl-1H-
pyrazole

15 The title compound was prepared in a similar manner to

that described in Example 1 using L-serine amide hydrochleride

instead of glycinamide hydrochloride.

lH—-NMR (CD30D) O ppm:

1.05-1.2 (6H, m), 1.85-1.95 (2H, m), 2.2-2.3 (2H, m), 2.59 (2H,
20 t, J=7.4Hz), 2.85-2.95 (1H, m), 3.25-3.45 (4H, m), 3.6-3.9 (6H,

m), 4.4 (1H, t, J=5.2Hz), 5.0-5.1 (1H, m)}, 7.05-7.15 (4H, m)

Example 24

4-[(4-{3-[1-Carbamoyl-1-(methyl)ethylcarbamoyl ]propyl}-

[\e]
an

phenyl)methyl]-3-(f-D-glucopyranosyloxy)-5-isopropyl-1H-

pyrazole

The title compound was prepared in a similar manner to



net hyl ami no) pr opyl car barmoyl ] propyl ) phenyl ) methyl ] -1H 10 pyrazole The
title conpound was prepared in a simlar manner to thajs dgss d
Exanpl e 1 using N, N-di net hyl -1, 3-di ani®3o- propane |nsteé% of H%%%l%%%%de
hydrochl oride. 1H - NWR (CD30D) 8 ppm 15 1.1-1.15 (6H, n), 1.6-1.75 (2H,
m, 1.8-1.95 (2H, m, 2.16 (2H, t, J=7 . 5Hz) , 2.22 (6H, s) ,2.3-2.35
(2H, m .2.57(211, t, J=7 . 6Hz) , 2.85-2.95 (1H, m, 3.17 (2H, t,
J=6.9Hz), 3.25-3.45 (4H, m, 3.6-3.9 (4H, m, 5.0-5.1 (111, m, 7.0-7.15
(4H, m BRabEdepdmitied in Example 1 using 2-amino-2-methylpropionamide
3-((3-Dd ucopyranosyl oxy)-4-[(4-{3-[2-(i mdazol - 1-yl ) et hyl -

car banoyihptepgl pphenyrimertigle] hydrogpdopyide.H pyrazol e The title
conpound,was prepared in a simlar manner to that described in Exanple 1
usi ng 1-%R=1MHRukﬂDgﬂQﬁlﬁ daurol e 25 i nstead of gl yci nam de hydrochl ori de.
1 H- NWR (CD30D) o ppm 1.1-1.15 (6H, m, 1.8-2.0 (4H, m, 2.17 (2H, t,
J=7.6Hz)1-02557.2006H 6 nNovenifer (8806s) (2H,811.357(Hz)m) 2.285-82(88.(1H, m),
3.14 (2H, t, J=6.8Hz), 3. 3-3. 45 (4H, m) 3. 6- 3. 9 (4H
m) ,24.087¢(2Hz)t 2. 58 4 2H 5.10- §=7 - 4HEDI, ﬂ}856299$ Olﬁlkm)n)B 75037435
(5H, m, 7.6~ 7'7(1H m 5 Exanple 18

3-((3- E>C#HcomypaﬁoéyBORyX4ﬂ#(Fﬂ 13- 025hydrdtyetthyl )2-0-7.15 (4H, m)

car banoyl propyl | phenyl ) net hyl ) - 5-i sopropyl - 1H pyrazole The title
compound was prepared in a sinmilar manner to that described in Exanple 1

usi ng 2-am noet hanol instead of
Example 25

4-[(4-{3-[2-(Acetylamino)ethylcarbamoyl ]propyl}phenyl)-

10 methyl]-3-(f-D-glucopyranosyloxy)-5-isopropyl-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Example 1 using N-acetylethylenediamine
instead of glycinamide hydrochloride. |
1H—-NMR (CD30D) O ppm:

15 1.065-1.2 (6H, m), 1.8-1.95 (5H, m), 2.16 (2H, t, J=7.6Hz)}, 2.57
(2H, t, J=7.6Hz), 2.85-2.95 (1H, m), 3.2-3.45 (8H, m), 3.6-3.9

(4H, m), 5.0-5.15 (1H, m), 7.0-7.15 (4H, m)

Example 26

20 4-({4-[(1E)-3-Carbamoylprop-l-enyllphenyl}methyl)-3-(f-D-

glucopyranosyloxy)-5-isopropyl-1H-pyrazole

To a solution of 3-(2,3,4,6-tetra-0O-acetyl-f-D-gluco-
pyranosyloxy)-4-({4-[(1E)-3-carboxyprop-1l-enyl]lphenyl}-
methyl)-5-isopropyl-1H-pyrazole (32 mg) in N,N-dimethyl-

25 formamide (1 mL) were added ammonium chloride (8 mg),
l-hydroxybenzotriazole (9 mg), l-ethyl-3-(3-dimethylamino-

propyl)carbodiimide hydrochloride (15mg) and triethylamine (21



10 gl yci nam de hydrochloride. 1H -NVR (CD3OD) 8 ppm 1.05-1.15 (6H, m,
1.8-1.95 (2H, m, 2.18 (2H, t, J=7.5Hz), 2.57 (2H, t, J=7.5 \ ’
2.85-2.95 (1H, m), 3.27 (2H, t, J=5.868), 3.3-3.5 (41’16,] szi‘iet‘%%ﬂ?%, t,
J=5.9Hz), 3.6-3.9 (4H m, 5.0-5.1 15 (1H, m, 7.0-7.15 (4H, m Exanple
19 3-((3-Dd ucopyranosyl oxy)-4-[(4-{3-[2-hydroxy-1|-(hydroxy-

nmet hyl ) et hyl ] car banoyl propyl ) phenyl ) net hyl ] -5-1 sopropyl -1 H 20 pyrazol e
The title conpound was prepared in a simlar nmanner to that described in
Exanpl e g psiafgi 2hamnetds Svilsopanedelat kbsieasnoér gtyet nArddei ght .
hydrochl oride. 1H -NWR (CD3CD) 5 ppm 25 1.05-1.2 (6H m, 1.8-1.95 (2H,

m, 2.2r{@kbnsbiludié fdbdril H8s retldvdd by F116Ha), D655 Ro9F L lddhedus
3.3-3.45(4H, m), 3.55-3.95 (9H, in), 5.0-5.1 (1H, in), 7.0-7.15 (4H m
103 16 Neayveiherh?dosci dxaigier26h (0.5 mL) was added to the filtrate,
3-(f3-D d ucopyranosyl oxy) -4-[ (4-{3-[ 2- hydr oxy-| - hydr oxy-

met hyl - i afdretthy | Deatdiv {ieamiarmmdeptyapy k) phesy! » oetdyth [ tdmpdrature for
i sopropyl -1H pyrazole The title conpound was prepared in a simlar nanner

to Bhatl desal.i bedel InExatphe ratist 1@l ZradiTir@goradebliiyt +1tBat popadedi ol
i nstead of gl ycinam de hydrochloride. 1H - NVR (CD3OD) 8 ppm 10 1.1-1.15

(6H, M ,tHe A (M4t wasl pBrifled( BH, p@paralifvé2ibvérse Itaddlzyo1 @b 8
(2H, t, J=7.5Hz), 2.85-2.95 (1H, m, 3.25-3.45
chromatography (Shiseido CAPCELL PAK UGl20 ODS, 5 um, 120 A,
20 x 50mm, flow rate 30 mL/minute linear gradient, water/
acetonitrile = 90/10 - 10/90) to give the title compound (7 mg).
10 lH"‘NMR (CD30D) & ppm:
1.05-1.2 (6H, m), 2.8-2.95 (1H, m), 3.05-3.15 (2H, m), 3.25-3.45
(4H, m), 3.6-3.9 (4H, m), 5.0-5.15 (1H, m), 6.15-6.35 (1H, m),

6.48 (1H, &, J=15.6Hz), 7.1-7.2 (2H, m), 7.2-7.3 (2H, m)

15 Example 27

3-(f-D-Glucopyranosyloxy)-4-[(4-{(1E)-2-[2-hydroxy-1-

hydroxymethyl-1-(methyl)ethylcarbamoyljvinyl}phenyl) -

methyl]}-5~-isopropyl-l1H-~pyrazole

The title compound was prepared in a similar manner to
20 that described in Example 26 using 2-amino-2-methyl-1,3-
propanediol and 3-(2,3,4,6-tetra-0O-acetyl-f-D-gluco-
pyranosyloxy)-4-({4-[(1E)-2-carboxyvinyl]phenyl}methyl)-5-
isopropyl-1H-pyrazole instead of ammonium chloride and
3-(2,3,4,6-tetra-0-acetyl-f-D-glucopyranosyloxy)-4-({4-
25 [ (1E) -3-carboxyprop-1-enyl]lphenyl)}methyl)-5-isopropyl-1H-
pyrazole, respectively.

1
H—NMR (CD30D) 0 ppm:



(4H, m, 3.55-3.9 (8H, m, 5.0-5.1 (1H, m, 7.0-7.15 (4H, n) Exanple 21
15 3-((3-D d ucopyranosyl oxy)-4-[(4-{3-[2-hydrox_y-1,1-bj

(hydr oxynet hyl ) et hyl car banoyl ] pr opy! ) ¥Weny! ) net hyl ] - 5- 26 Novemper 2006

i sopropyl -1 H pyrazole The title conpound was prepared in a simlar nmanner
to that described in Exanple 1 using tris(hydroxynethyl)am no- 20

net hane i nstead of gl yci nam de hydrochloride. 1H - NVR (CD3CD) 8 ppm
1.1-1.2 (6H, m, 1.8-1.95 (2H, m, 2.23 (2H, t, J=7.5Hz), 2.59 (2H, t,
J=7.6Hz)1.2585-2.@81( M, H)3 (D553, 45 43 - 19 (1B.6uB. $ . A51:0H,4 i 4H,
5.0-5.1 (1H, m, 7.0-7.15 (4H, m 25 Exanple 22

4-[ (4-{3m) (-0~ Car(isdhvoyl) ) €% h§P car barfdy || propy!t §pheidy] ¥.104136°Revenber
2006 nethyl]-3-((3-D gl ucopyranosyl oxy)-5-isopropyl - 1H pyrazol e The
title corpdund3whdHpr par &d 417 -&@ Ji3%.l &) manner to that described in
Exanpl e fusing L-al ani ne am de hydrochloride instead of glycinam de
hydrochloride. 5 1H - NWR (CD30D) 8 ppm 1.05-1.2 (6H, m, 1.32 (3H, d,
J=7.2Hz), 1.8-1.95 (2H, m, 2.15-2.25 (2H, m, 2.58 (2H, t, J=7.5Hz),
2.85-. 9Bxgnpilenp8 3.25-3.45 (4H, m) , 3. 6-3.9 (4H m , 4.32 (1H, q,
J=7.2Hz) , 5. 0-5. 1 (1H, m, 7.0-7.15 (4H, m 10 Exanple 23

4- [ (4-{33F (&) PicDachaywpnozyiyeyox et i -dariFamaA [ Drhopitgxy-1,1-bis-

(hydroxymethyl)ethylcarbamoyl]vinyl}phenyl)methyl]-5-

isopropyl-1lH-pyrazole

The title compound was prepared in a similar manner to
10 that described in Example 26 using tris(hydroxymethyl)-
aminomethane and 3-(2,3,4,6-tetra-0O-acetyl-p-D-gluco-
pyranosyloxy)-4-({4-[(1E)-2-carboxyvinyl ]phenyl}methyl)-5-
isopropyl-1H-pyrazole instead of ammonium chloride and
3-(2,3,4,6-tetra-0O-acetyl-f-D-glucopyranosyloxy)-4-({4-
15 [(1E)-3-carboxyprop-li-enyl]lphenyl)}methyij-5-isopropyl-1H-
pyrazole, respectively.
1H—NMR (CD30D) & ppm:
1.05-1.2 (6H, m), 2.85-2.95 {(1H, m), 3.25-3.45 {4H, m), 3.67
(1H, 44, J=12.1Hz, 5.3Hz), 3.7-3.9 (9H, m)}, 5.05-5.15 (1H, m),
20 6.69 (1H, 4, J=15.7Hz), 7.24 (2H, 4, J=8.3Hz), 7.45 (2H, 4,

J=8.3Hz), 7.48 (1H, 4, J=15.7Hz)

Example 29

4-1(4-{(1E)-2-[1-Carbamoyl-1-(methyl)ethylcarbamoyl]vinyl}-

25 phenyl)methyl]-3-(f-D-glucopyranosyloxy)-5-isopropyl-1H-
pyrazole

The title compound was prepared in a similar manner to



phenyl ) met hyl ] - 3- ((3- D- gl ucopyr anosyl oxy) - 5-i sopropyl -1 H pyrazol e 15 The
title conpound was prepared in a simlar manner to th i.hed,i
Exanple 1 using L-serine am de hydrodbBoride instead g% Igﬁeg@ﬁgmgagé‘
hydrochl ori de. 1H NVR (CD30D) 8 ppm 1.05-1.2 (6H, m, 1.85-1.95 (2H, m,
2.2-2.3 (2H, m, 2.59 (2H, 20 t, J=7.4Hz),2.85-2.95 (1H, n), 3.25-3.45
(44, m, 3.6-3.9 (6H m, 4.4 (1H t, J=5.2Hz), 5.0-5.1 (1H m,
7.05-7.15 (4H, m Exanple 24

4- [ (4- { 3:hdt Casbaribeld1r Eranbyk 26t iyl tarbamiylol-2rogthy-l»pionamide
phenyl ) met hyl ] - 3- ((3- D- gl ucopyr anosyl oxy) - 5-i sopropyl -1 H pyrazol e The
title copound( 1as, pr epaeedal0-acstiiltfrDrBNNEDPYRahB5yLGdNovwerber 2006
that described in Exanple 1 using 2-am no-2-nethyl propi onam de i nstead
of gl yci hdari delhyedr echrbokgeingH] phavR1 (CBI0P) ) SSppsopro@f-1l-1H{ 6Y., m,
1.44 (6H, s), 1.8-1.95 (2H, m, 2.18 (2H, t, 5 J=7.5Hz), 2.58 (2H, t,
J=7. 4Hz)py2aB61i. 9 {d4q of) amBoRbud. dblofdde argd 33.(8-.3.,% ,(eAtetya-&- 0-5.1
(1H, m, 7.0-7.15 (4H, nm) Exanple 25

4-[ (8- { d¢eetAcptyl gnuoopetAybearbappyh} plapyl(Lphesybhrbb&yprop-1-

met hyl ] - 3- ((3-D- gl ucopyr anosyl oxy) - 5-i sopropyl - 1H pyrazole The title
conpouncenals] phepat ¢dethyd) sbribapropphel Htpytrhab ldes ceispedt iivdéxanpl e 1
usi ng N-acetyl et hyl enedi arni ne instead of glycinam de hydrochloride. H

- NWR ( INMR [[@D30D) O ppm:
1.05-1.15 (6H, m), 1.52 (6H, s), 2.85-2.95 (1H, m), 3.25-3.45

(4H, m), 3.67 (1H, dd, J=11.9Hz, 5.1Hz), 3.7-3.9(3H, m), 5.0-5.15
10 (1H, m), 6.6 (1H, 4, J=15.8Hz), 7.24 (2H, 4, J=8.4Hz), 7.4-7.5

(3H, m)

Example 30

3-(Bf-D-Glucopyranosyloxy)-4-1(4-{3-[1-(2-hydroxyethyl-

15 carbamoyl)-1-(methyl)ethylcarbamoyijpropyl}phenyl)methyl]-

5-isopropyl-1H-pyrazole

To a solution of 2-benzyloxycarbonylémino—2—methyl—
propionic acid (0.5 g) in dichloromethane (5 mL) were added
l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride

20 (0.61 g), l-hydroxybenzotriazole (0.43 g) and 2-aminoethanol
(1.16 g), and the mixture was stirred at room temperature
overnight. To the reaction mixture was added water, and the
resulting mixture was extracted with dichloromethane. The
organic layer was washedwith a saturated aqueous sodiumhydrogen

25 carbonate solution and brine successively, and dried over
anhydrous sodiumsulfate. The solventwasremoved under reduced

pressure, and the residue was dissolved in methanol (5 mL). To



15 1.05-1.2 (6H, m, 1.8-1.95 (5H, n), 2.16 (2H, t, J=7.6Hz), 2.57 (2H,
t, J=7.6Hz), 2.85-2.95 (1H, m), 3.2-3.45 (8H, n), 3.6-3 4H. m
5.0-5.15 (1H, n), 7.0-7.15 (4H 1) ExXéfple 26 20 16 ndvehbe ) 2006
4- ({4-[ (1E) - 3- Car banmoyl prop-1 -enyl ] phenyl ) met hyl )-3-((3-D

gl ucopyr anosyl oxy) - 5-i sopropyl - 1H pyrazole To a solution of
3-(2,3,4,6-tetra-0 acetyl -(3-D-gl uco

pyranosyl oxy)-4-({4-[ (| E) - 3-car boxyprop-1| -enyl ] phenyl) -

met hyl ) -t5é soprwopydr kb pyadial 6 (B D aiglad i MNachoretobde 25( 6 ok orag) de (1
m.) were added ammoni um chloride (8 ng), 1-hydroxybenzotriazole (9 ing),
1- et hyl ari8i t3edniret iybammetipreg\dt raphoknpe et hye noctd oeilded{ddemy)
and triethylamne (21 106 16 Novenber 2006 ng), and the m xture was
stirred atmoswnetenyer 4 boersverfhghmnsolTic 6 nadleublad waserembvedsby
removed by filtration, 5 nol/L aqueous sodi um hydroxide solution (0.5
m.) was faddecdat oon heardd |tthreatse 1 veartd of heheeSil trage wxs urenevasd stnderd at
roomtenperature for 5 1 hour. The insoluble material was renoved by
filtpatimmueed pthesthréttateivwaszpliziamédoby -peepailptriope atexler se phase
colum chromat ography (Shisei-do CAPCELL PAK UGL20 ODS, 5 m 120 A, 20 x
50mm flovminaleti3dnol/ 6 nuk )l.i nBaragadieiin ofatder(/2, 3acktonietrd 0=
90/10 - 10/90) to give the title compound ( 7 mg) . 10 1H NVWR (CD30D) S

ppm 1. Chedt @l {BH) - g} uc@pBr2n @Sy (dkly ) A - (8405{ 3E]53(2Hr by - }b-13- 45
(4H m, 3.6-3.9 (4H m, 5.0-5.15 (1H, nm, 6.15-6.35 (1H, m, 6.48 (1H,
d, 3=15.61 ]piyeny¥}imetR¥l) n};igoprgp3le 2H-pHFazslExdmsl evad7 in

3( (1-b C.f;\l%ocﬁlnrleag?; lfgé%gmldé(df {gl E%.)Zw[e%ehag[ig)c(ly-ll _ethyl 3-(3-di-

10 methylaminopropyl)carbodiimide hydrochloride (32 mg),
1-hydroxybenzotriazole (23 mg) and 2-(2-amino-2-methyl-
propionylamino)ethanol (0.11 g), and the mixture was stirred
at room temperature overnight. The inscluble material was
removed by filtration, 5mol/L agueous sodiumhydroxide solution

15 (0.25 mL) was added to the filtrate, and the resulting mixture
was stirred at room temperature for 1 hour. To the mixture was
added acetic acid (0.09 mL), and the mixture was diluted with
water (1mL). The insolublematerial was removedby filtration,
and the filtratewaspurified by preparative reverse phase column

20 chromatography (Shiseido CAPCELL PAK UG120 ODS, 5 uL, 120 A,
20x 50mm, flowrate30mL/minute linear gradient, water/methanol
=60/10 - 10/90) to give 3-(f~-D-glucopyranosyloxy)-4-(4-{(1E)-
3-[1-(2-hydroxyethylcarbamoyl)-1l-methylethylcarbamoyl ]lprop-
l-enyl}phenyl)methyl)-5-isopropyl-1H-pyrazole (14 mg). This

25 material was dissolved in methanol (0.5 mL). To the solution

was added 10% palladium-carbon powder (7 mg), and the mixture

was stirred at room temperature under a hydrogen atmosphere for



hydr oxynet hyl -1 - (et hyl) et hyl car bamoyl ] vi nyl ) phenyl ) -

met hyl ] - 5-i sopropyl - 1H pyrazol e The title conpound was are
simlar manner to 20 that described 118 Exanpl e 26 usi nlog %Vemge 260
2-am no- 2-net hyl -1, 3- propanedi ol and

3-(2, 3,4, 6-tetra-0acety| -(3-D-gl uco-

pyranosyl oxy)-4-({4-[ (| E) - 2- car boxyvi nyl ) phenyl ) net hyl ) - 5-

i sopropyl - 1H pyrazol e i nstead of amoni um chl ori de and

3- (2, 3, 42 brotmty .a- Ohacehybl (1Bl BmH ok sresyenoxygd by £4125ation, and
[ (1E) - 3- car boxyprop-1-enyl ] phenyl ) net hyl)-5-i sopropyl -1 H pyrazol e,
respecti veéysolhker NV EBB30D) t Happrmad Gentseovenber r2906ed IpH&sdure ( 6H,
m, 1.3 (3H s), 2.85-2.95 (1H m, 325345(4H m, 3.6-3.9 (8H m,

6

5. 05-5. 1bo(diventhe6tb4lelidomgpouirdl §.19Hn)G) . -7.3 (2H, m, 7.4-7.5 (3H,
m 5 Exanple 28
3-((3- Dgtrcmwr(mmﬁmpwppqm[ (4-((1E)-2-[ 2- hydroxy-1, 1-bi s-

(hydr oxynet hyl ) et hyl car banoyl ] vi nyl ) phenyl ) et hyl ] - 5-

i sopréopyl - A pykagzelie mhe 1.i4d ¢ 68ompount. §vak. P5 e(df edh)i,n2algi (kHart manner
to 10 that described in Exanple 26 using tris(hydroxynethyl)-

am nonet hanhetHnd, 32 ( 28 3( 2H 6-tt .etI-3--GHadet ¢I. 8632D9§| (1EB, m), 3.25-3.45
pyranosyl oxy)-4-({4-[ (| E) - 2- car boxyvi nyl ] phenyl ) net hyl ) - 5-

i sopropyléHHmyr a¥Be (3ibt dad Job -&Mroni Gméehl-Or (48, and, 5.0-5.1 (1H,
3-(2,3,4,6-tetra- O acetyl - (3-D gl ucopyranosyl oxy)-4-({4 15

[ (I E)-3-war box9p7epS| {éfyl dhenyl ) net hyi ) - 5-i sopropyl -1 H pyrazol e,
respectively. 1H - NVR (CD30OD) 6 ppm

10 Example 31

4-[(4-{3-]1-Carbamoylmethylcarbamoyl-1-(methyl)ethyl-

carbamoyl ]propyl}phenyl)methyl]-3-(f-D-glucopyranosyloxy)-

5-isopropyl-lH-pyrazole

The title compound was prepared in a similar manner to
15 that described in Example 30 using glycinamide hydrochloride
and triethylamine instead of 2-aminoethanol.
'H—NMR (CD30D) & ppm:
1.1-1.2 (6H, m), 1.42 (6H, s), 1.8-1.95 (2H, m), 2.22 (2H, t,
J=7.5Hz), 2.58 (2H, t, J=7.7Hz), 2.85-2.95 (1H, m), 3.25-3.45

20 (4H, m), 3.6-3.9 (64, m), 5.0-5.1 (1H, m), 7.0-7.15 (4H, m)

Reference Example 6

3-(2,3,4,6-Tetra-0-acetyl-f-D-galactopyranosyloxy)-4-[(4-

bromophenyl)methyl]-5-isopropyl-1H-pyrazole

25 The title compound was prepared in a similar manner to
that described in Reference Example 3 using acetobromo-a-D-

galactose instead of acetobromo-a-D-glucose.



1.05-1.2 (6H, nm, 2.85-2.95 (1H, n), 3.25-3.45 (4H m, 3.67 (1H, dd
J=12.1Hz, 5.3Hz), 3.7-3.9 (9H, nm), 5.05-5.15 (1H, 20.6.69 (1H
J=15.7Hz), 7.24 (2H, d, J=8.3Hz), 7.4%1(2H d, J= 3H21)6 N?Vﬂﬁbf’iﬁooé
J=15. 7THz) Exanple 29
4-[1(4-{(1E)-2-[1-Carbanoyl -I - (net hyl ) et hyl carbanoyl ] vi nyl)- 25

phenyl) net hyl ] - 3- ((3- D- gl ucopyr anosyl oxy) - 5-i sopropyl - H pyrazol e The
title conpound was prepared in a simlar nmanner to 108 16 Novemnber 2006

that desgfihpg i |QDEx§qpbep%g usi ng 2-am no-2- et hyl propi onam de and
3-(2,3,4,6-tetra-0-acetyl -(3-D gl ucopyranosyl oxy) - 4-

({4-[(15). -7 cEgpoxyVigwi Jaheny |1 .red hody - &) sapropydsH Hs pyrazol e dmst ead

of amoni um chloride and 3-(2,3,4,6-tetra-0 5

acetyl - (3 Doghgcopyr anosyl exy) 94- ({#- (1B} - 8o cartboxypsops | enz), 3.66

enyl ] phenyl ) net hyl ) - 5-i sopropyl - 1B- pyrazol e, respectively. 1H - NWR

(CD30D) @wpr, 0% .JoHD) (6H0994. 25 JBH 6h) S)5. 12.(8% 2.5 (AH o0 Mz,

3.25-3.45 (4H, m , 3.67 (1H, dd, J=11. 9Hz, 5. 1Hz) , 3.7-3. 9 (3H, m

. 5.8-5.35uA0, 61k5-B). 456 B ( &, 3,5DFLE, 8Hzl~87224 )( 26 0, 7J58. kL) ,

7.4-7.5 (3H nm Exanple 30

3-((3-Dygd ucppyfﬁn@SMh@xmh)4 [ (4-{3-[1-(2- hydroxyethyl - 15

car banoyl ) - 1- (net hyl ) et hyl car banoyl ] pr opyl ) phenyl ) et hyi ] -

5-i sopropyl - 1H pyrazol e To a sol ution of

2- benzyl oxycar bonyl am no- 2-nmet hyl - propionic acid (0.5 g) in

di chl or et adrecd Ednpprere added

1- et hyl - 3- (3-di et hyl am nopr opyl ) car bodi i m de hydrochl ori de
3-(2,3,4,6-Tetra-0-acetyl-f-D~galactopyranosyloxy)-4-({4-

10 [(1E)-3-carboxyprop-l-enyllphenyl}methyl)-5-isopropyl-1H-

pyrazole

The title compouhd was prepared in a similar mannexr to
that described in Reference Example 4 using 3-(2,3,4,6-tetra-
O-acetyl-f3-D-galactopyranosyloxy)-4-[ (4-bromophenyl) -

15 methyl]}-5-isopropyl-1H-pyrazole instead of 3-(2,3,4,6-tetra~-
O-acetyl-f-D-glucopyranosyloxy)-4-{ (4-bromophenyl)methyl]-
5-isopropyl-1H-pyrazole.

b —NMR (CbCl3) & ppm:
1.1-1.2 (6H, m), 1.83 (3H, s}, 1.99 (3H, s), 2.00 (3H, s), 2.17

20 (3H, s), 2.8-2.95 (1H, m), 3.26 (2H, 4, J=6.9Hz), 3.6 (1H, 4,
J=16.2Hz), 3.69 (1H, 4, J=16.2Hz), 4.05-4.3 (3H, m), 5.1 (1H,
ad, J=10.1Hz, 3.5Hz), 5.3-5.5 (3H, m), 6.2-6.3 (1H, m), 6.45
(1H, 4, J=15.9Hz), 7.0-7.1 (2H, m), 7.2-7.3 (2H, m), 16.0-12.0

(1H, br)

Example 32

3-(p-D-Galactopyranosyloxy)-4-[{(4-{3-{2-hydroxy-1-hydroxy-




20 (0.61 g), 1-hydroxybenzotriazole (0.43 g) and 2-am noethanol (1.16
g), and the m xture was stirred at roomtenperature o&%rgbggmbe Ta ke
reaction m xture was added water, andllizhe resulting m xture

extracted with dichl oronet hane. The organic |ayer masmashedmnth
washedw t haqueous sodi um hydrogen 25 carbonate sol ution and brine
successively, and dried over anhydrous sodium sulfate. The sol vent was
renoved under reduced pressure, and the residue was dissolved in

met hanolmé &hyl) 1 - (e the9 ) &6 hivd vembemoz0(Qe rdarhel golaty bmewrsy hilded 10%

pal | adi um carbon powder (0.10 g), and the m xture was stirred at room

t enper atisepuopel - aHhpdragede at nosphere for 4 hours. The insol ubl e
material was renoved by filtration, and the solvent of the filtrate was
renoved under Bheetitdd pompsuné vasgpvep2réd- ami aos Zmikéhyhpnoprohyl -

am no) et hanol (0.11 g). To a solution of 3-(2,3,4,6-tetra-D

acetyl - (Sndx daopyyanasyloxyp t&-1(§ 41 h§ 1) (B-Ta0 boxtyptop-b-acetyl-f-

enyl ) phenyl ) net hyl ) - 5-i sopropyl - 1H pyrazole (70 ng) in

N, N- di med hyd Ieactrapydenp8ydonty) -ven d added )-3etdadbBeyi8ab - L0enyl] -

met hyl am nopr opyl ) car bodi i m de hydrochl oride (32 nmg),

1- hydr oxptbemy bl medhyle -623 soproayd -2H-2vadzod-c2andgtndmipr op+vayhraht no)
ethanol (0.11 g), and the m xture was stirred at roomtenperature

over ni ght, 3 Theopaseliblle inaternidalb fwas ( 2r,Snayv,ed et faidtaad twh; a0l / L
aqueous sodi um hydroxi de solution 15 (0.25 nlL) was added to the filtrate,
and t he sksubpyngnasyilory) -dad {$tillA&d -3 aesdmvansar-at18&¥br 1 hour. To
the m xture was added acetic acid (0.09 nL), and the m xture was dil uted
W th waplenylmmypthyle - 53 6PRBPEYAatlErDAIT aked o @y ed wsifanideati on, and

the filtrate was purified by preparative reverse phase col um
10 hydrochloride, respectively.

H— MR (cD30D) & ppm:

1.1-1.15 (6H, m), 1.22 (3H, s), 1.8-1.95 (2H, m), 2.19 (2H, t,
J=7.4Hz), 2.58 (2H, t, J=7.5Hz), 2.85-2.95 (1H, m), 3.52 (1H,

J=9.8Hz, 3.6Hzj), 3.55-3.8 {(10H, m), 3.85-3.9 (1H, m),

1]
jo]]
N

15 5.05-5.%* {(iH, m), 7.06-7.15 (4H, m)

Example 33

4-[(4-{3-[1~Carbamoyl-1-(methyl)ethylcarbamovl lpropyl}-

phenyl)methyl]-3-(p-D-galactopyranosyloxy)-5-isopropyl-1H-

20 pyrazole
The title compound was prepared in a similar manner to
that described in Example 1 using 3-(2,3,4,6-tetra-0-acetyl-p-
D-galactopyranosyloxy)-4-({4-[(1E)-3-carboxyprop-1l-enyll-
phenylmethyl)-5-isopropyl-1H-pyrazole and 2-amino-2-
25 methylpropionamide instead of 3-(2,3,4,6-tetra-0O-acetyl-f-D-
glucopyranosyloxy)—4—({4—[(1E)—3—carboxyprop—l—enyl]—

phenyllimethyl)-5-isopropyl-1H-pyrazole and glycinamide



20 chromat ography (Shisei do CAPCELL PAK UGL20 ODS, 5 L, 120 A, 20 x
50mm flowrate 30 nL/mnute |inear gradient, vvater/met 0
10/90) to give 3-((3-D glucopyranosylioegy)-4-(4-{(lE)- qu\?ovember 5&96
3-[ 1- (2- hydr oxyet hyl car banoyl ) - 1- et hyl et hyl car banoyl ) pr op-

1- enyl ) phenyl ) net hyl ) - 5-i sopropyl - 1H pyrazole (14 ng). This 25 materi al
was dissolved in nethanol (0.5 nmL) . To the solution was added 10%
pal | adi um carbon powder (7 ng), and the m xture was stirred at'room

t enper athy@rsriesr aabydregpecativesphere for 110 16 Novermber 2006 2
hour s. The insoluble material was renoved by filtration, and the solvent
of the fi gt Kade (\@@%ommg,vg gmyunder reduced pressure to give the title
conmpound (11 np) H- NWR (CD3CD) 8 ppm 5 1.05-1.2 (6H, m, 1.42 (6H,
s), 1.8-1.05 (P¥, (689, md.,19.42H( 68, s)Y=7 .6H2).92.(%8,( &k, £.13=28H=z),
2.85-2.95 (1H, m, 3. 25-'3. 45 (6H, m, 3.56 (2H, t, J=5.8Hz), 3.6-3.9
(4H, M ,357 068z L, (AH7 (BH, %.,034716HE4H, 208510, Exagphe B), 43 [{Z4- {13+ [

| - Car banoyl net hyl car banoyl -1 - (et hyl ) et hyl -

car banoydd propy| Jphenyl dney hyB] 58-836B- giLHCOpYr, aBosPl-GXx\B) -(5H, m),
5-isopropyl -1 H pyrazol e The title conpound was prepared in a simlar
manner t®.8s53that1desali bedokn. Exanpl em30) asbrg.qlyciargminde

hydrochl oride and triethylam ne instead of 2-am noethanol. 1H - NWR
(CD3OD) 6 ppm 1.1-1.2 (6H, n), 1.42 (6H, s), 1.8-1.95 (2H, m, 2.22 (2H,
t, J=7.5Hz), 2.58 (2H, t, J=7.7Hz), 2.85-2.95 (1H, n), 3.25-3.45 20
(4H, m ,ERBarfpBe 934613, n), 5.0-5.1 (1H, m, 7.0-7.15 (4H, m

4-({4-[3-(2-Aminocethylsulfamoyl)propyl]phenyllmethyl)-3-(f-

10 D-glucopyranosyloxy)-5-isopropyl-1H-pyrazole

A suspension of sodium allylsulfonate (2.0 g} in thionyl
chloride (10.4 mL) was heated at 70°C and stirred for 1.5 days.
The insolublematerial was removedby filtration, and the solvent
of thefiltratewasremovedunder reduced pressure. Theobtainead

a

156 residue was dissolved in dry tetrahydrofuran (10 mL), and the
solvent was removed under reduced pressure. The obtained
residue was again dissolved in dry tetrahydrofuran (10 mL), and
the solvent was removed under reduced pressure to give
allylsulfonyl chloride (1.26 g). To a suspension of

20 N-benzyloxycarbonyl-1,2-diaminoethane hydrochloride (0.82 g)
and triethylamine (0.63 g) in dichloromethane (5 ml.) was added
allylsulfonyl chloride (0.25 g) at room temperature, and the
mixture was stirred overnight. The reaction was guenched by
addition of water, and the organic layer of the resultingmixture

25 was separated. The organic layer was washed with 1 mol/L

hydrochloricacid, asaturatedaqueous sodiumhydrogen carbonate

solution and brine successively, and dried over anhydrous sodium



Ref erence Exanple 6

3-(2,3,4,6-Tetra- O acetyl - (3-D gal act opyr anosyl oxy) - 4- [ (4-

br onophenyl ) met hyl - 5- i sopropyl - 1H pyriazol e 25 The ti t1% YeSHIBTHd Ws
prepared in a simlar manner to that described in Reference Exanple 3

usi ng acet obrono-a-D gal actose instead of acetobrono-a-Dglucose. 111 16
Novenmber 2006 1H NVR (CDC1l3) S ppm 1.17 (6H, d, J=7.3Hz), 1.88 (3H, s),
1.99 (3H, s), 2.02 (3H, s), 2.17 (3H, s), 2.8-2.95 (1H, m, 3.59 (1H d,
J=16. OHzgu1B8a66. (TH sdlvéatGrddizemode@birddb redidce® présdutéHo ddve
J=10.4Hz, 5 3.5Hz), 5.35-5.45(2H, nm), 5.57 (1H d, J=8.2Hz),

6. 95- 7. O%{ RH: befkyldxBcidrbohZamihokehenomaa yExamienamide (82 mg).
3-(2,3,4,6-Tetra-0-acetyl - (3-D gal act opyranosyl oxy)-4-({4- 10

[ (1E) - 3-Tiad Yol wery i) peenykelnmen hydd tdnisoprepyd - 2 HmIipy.r azel ehdhe
title conpound was prepared in a simlar manner to that described in

Ref er encgo Bxenphewdrdshiged- 62,3, 4,6 bettedra-0-acetyl-pf-D-gluco-
O acetyl - (3-Dgal act opyranosyl oxy) -4-[ (4-br om)phenyl% 15

met hyl | - 5yis0ps9pyky 1 Hepy( azblremopsieasd )afe t3ry(12, -3 4 Soped @t - 1H-

0- acetyl - (3-D-gl ucopyr anosyl oxy) - 4-[ (4- bronophenyl ) met hyl ) -

5-i sopr opyraibhpyrazabe, thHdNhR G 36 7Sngpmpall ladi@n @Gt at)e, (11 83

(3H, s), 1.99 (3H, s), 2.00 (3H, s), 2.17 20 (3H, s), 2.8-2.95 (1H m,

3.26 (2H 3 thg)J=bd 8kt ) ,( 23mé thiHpheny )b Riziine 8761y ), léhddthelwist 2tk ) ,

4.05-4.3 (3H m, 5.1 (1H, dd, J=10.1Hz, 3.5Hz), 5.3-5.5 (3H m,

6. 2- 6. 3 ¥d#, raf juBedSovernight under shading the light. The solvent
was removed under reduced pressure, and the residue was dissolved

10 inmethanol (0.5mL). To this solution was added 5 mol/L agqueous

sodium hydroxide solution (0.25mL), and the mixture was stirred
at room temperature for 1 hour. The insoluble material was

removed by filtration, and the filtrate was purified by

15 CAPCELL PAKUG1200DS, 5uL, 1204, 20x50mm, 'flow rate 30mL/minute
linear gradient, water/methancl = 90/10 - 10/90) to give
4-({4-[(1E)-3-(2-benzyloxycarbonylaminoethylsulfamoyl) -
prop-l-enyl]lphenyl}methyl)-3-{8-D-glucopyranosyloxy)-5-
isopropyl-1H-pyrazole (14 mg). This material was dissolved in

20 methanol (0.5 mL). 7To the soclution was added 10% palladium-
carbon powder (5 mg), and the mixture was stirred at rcom
temperature under a hydrogen atmosphere for 3 hours. The
insoluble material was removed by filtration, and the solvent
of the filtrate was removed under reduced pressure to give the

25 title compound (10 mg).
lH—NMR (CD30D) & ppm:

1.1-1.2 (6H, m), 2.0-2.1 (2H, m), 2.65-2.75 (4H, m), 2.85-2.95



"(1H, d, J=15.9Hz), 7.0-7.1 (2H, m, 7.2-7.3 (2H, m, 10.0-12.0 (1H, br)
25 Example 32 3-(r-D Gal act opyranosyl oxy)-4-[ (4-{3-[ 2-hydr oxy-1| - hydr oxy
112 16 Novenber 2006 115 18/ Novertber 2006
met hyl -1 - (et hyl ) et hyl car banoyl ] propyl ) phenyl ) net hyl ] - 5-

i sopropyl -1H pyrazole The title conpound was prepared in a simlar manner
to that described in Exanple fusing 3-(2,3,4,6-tetra -Oacetyl-(3- 5

D- gal act opyr anosyl oxy) -4- ({4-[ (1E) - 3- car boxyprop-1-enyl ]

phenyl ) methyln) 52i.96pBom { 4H; pyr a3oké -and 52¢ ani, no} 2-3et48/19 (4H, m),

1, 3-propanedi ol instead of 3-(2,3,4,6-tetra-0O acetyl-(3-D

gl ucopyr anosgl oxy)rH4- ff4- ( DEyr732cdrBoxypr op- | - enyl | -

phenyl } net hyl ) - 5-i sopropyl - 1H pyrazol e and gl yci nam de 10 hydrochl ori de,
respectively. 1H -1QWR (CD30D) 6 ppm 1.1-1.15 (6H m, 1.22 (3H, s),
1.8-1.95 (2H, m, 2.19 (2H, t, J=7.4Hz), 2.58 (2H, t, J=7.5Hz),

2. 85-2. 9Bxahpllenps 3.52 (1H, dd, J=9.8Hz, 3.6Hz), 3.55-3.8 (10H, m,
3.85-3.9 (1H, m, 15 5.05-5.1 (IH, m, 7.0-7.15 (4H, n) Exanple 33

4- [ (& {34} 1{ €af bapdyLakbbmeyhyll) énkeyhgan bapyisbprieamdyt ]I propyl}-

phenyl ) met hyl ] - 3- ((3- D- gal act opyr anosyl oxy) - 5-i sopropyl -1 H 20 pyrazol e
The titl pheappomnedhyas-pre¢panedliiBopyShiibkl oRRNRES- its®pdAdiatl -dgscri bed in
Exanple 1 using 3-(2,3,4,6-tetra-0-acetyl -(3-

D- gal act ppyaandsyl oxy) - 4- ({4-[ (1E) - 3- car boxyprop-1| -enyl ] -

To a suspension of benzyl 2-amino-2-methylpropionate
p-toluenesulfonic acid salt (Tetrahedron, 1991, Vol.47, No.2,
10 pp.259-270; 3.9 g) and triethylamine (2.7 g) in dichloromethane
(15 mL) was added allylsulfonyl chloride (0.75 g) at room
temperature, and the mixture was stirred overnight. The
reaction was quenched by addition of water, and the organic layexr
of the resulting mixture was separated. The organic layer was
15 washedwith lmol/L hydrochloricacid, asaturated agueous sodium
hydrogen carbonate soluticn and brine successively, and dried
over anhydrous sodium sulfate. The solvent was removed under
reduced pressure to give N-[l-benzyloxycarbonyl-1-{methyl)-
ethyl) allylsulfonamide (0.48 g). To a solution of 3-(2,3,4,6-
20 tetra-0O-acetyl-f-D-glucopyranosyloxy)-4-[ (4-bromophenyl) -
methyl]-5-isopropyl-1H-pyrazole (0.40 g), N-[1l-benzyloxy-
carbonyl-1-(methyl)ethyl] allylsulfonamide (0.48 g) in
acetonitrile (1 mL) were added triethylamine (0.32 g), palladium
acetate (II) (14mg) and tris(2-methylphenyl)phosphine (39 mg),
25 and the mixture was refluxed overnight under shading the 1light.
The solvent was removed under reduced pressure, and the residue

was purified by column chromatography on silica gel (eluent:



phenyl ) met hyl ) - 5-i sopropyl - 1H pyr azol e and 2-am no-2 25

nmet hyl propi onam de instead of 3-(2,3,4,6-tetra-0O acetyl

gl ucopyr anosyl oxy) - 4- ({4-[ (1E) - 3- car hagyprop- | -enyl | - 16 FioRenver 2006
phenyl ) met hyl ) - 5-i sopropyl - 1H pyrazol e and gl yci nam de 113 16 Novenber
2006 hydrochloride, respectively. 1H - NWR (CD30CD) S ppm 1.1-1.15 (6H,
m, 1.44 (6H, s), 1.8-1.95 (2H, m, 2.19 (2H t, J=7.6Hz), 2.57 (2H, t,
J=7.6Hz), 2.85-2.95 (1H, m, 3.52 (1H, 5 dd, J=9.7Hz, 3.4Hz), 3.55-3.65
(1H,lﬁ,n3h§5aﬁege€5?ﬂ Bret3185=3191( tHetmy,l 2detmtle \ 1t ddve7.0-7. 15
(4H, m Exanple 34

4- ({4-[ 33({ 22 A1 nogt byt syl bameyhyprapyl hphedyliRidwi o8 X(8- [ 1D-

D- gl ucopyr anosyl oxy) - 5-i sopropyl - | H pyrazol e A suspensi'on of sodi um

al 1 yl sul { pnay e3{ 21 Ob@hz i hokkicarpbnythllern imde hiyl0.ek Hit)s wiasarhept gerep- 70C
and stirred for 1.5 days. The insoluble material was renoved by
filtrationenyanghéhel$akvagt ]-6f ikberbplyti-ate pyas cirved. 1mogy . r educed
pressure. The obtained 15 residue was dissolved in dry tetrahydrofuran
(10 mL), Tiand ndterisal vestd veaso ey adnatiteto Y édueByl. pras sthkeeso Theion

obt ai ned r.esidue was again dissolved in dry tetrahydrofuran (10 nL), and
the sol weas amred ewavedl Uadenmredubed pdsessur(%m ongdi ,vendathyglsitk{onyl
chloride (1.26 g). To a suspension of 20

N benzyl wxy caribamd at, b ch armpestdtane hydeochhgrdradgrefla8Rogpheardfor
triethylamne (0.63 g) in dichloronmethane (5 nL) was added allylsulfonyl

chl ori dez HowXs .g) Tak Toooitebpercdtaurienl wad tdreoved Xyuf é 1was tsomr, r anld
overnight. The reaction was quenched by addition of water, and the
or gani ¢ thgeyolofertthefr eigglfih‘grarte(tvmr%removed under reduced pressure
10 to give 3-(2,3,4,6-tetra-0O-acetyl-f-D-glucopyranosyloxy)-4-
[(4-{3-[l-carboxy-1-(methyl)ethylsulfamoyl]propyl}phenyl)-
methyl]-5-isopropyl-1H-pyrazole (95 mg). To a solution of
3-(2,3,4,6-tetra-0O~acetyl-f-D-glucopyranosyloxy)-4-{(4-{3-
{i-carboxy-1-(methyl)ethylsulifamoyliipropyli}phenyl)methyl]-
15 S—isop:opy¢—lH—pyrazole (50 mg) in N,N-dimethylformamide (0.5
mL) were added l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (19 mg) and l-hydroxybenzotriazole (13 mg). ZAn
nmonia gas was bubbled into the mixture for about 2 minutes,
and the resulting mixture was stirred at room temperature
20 overnight. The insoluble material was removed by filtration.
To the filtrate was added 5 mol/L agqueous sodium hydroxide
solution (0.25 mL), and the mixture was stirred at room
temperature for 1 hour. To the reactionmixture was added acetic
acid (0.09 mL), and the mixture was diluted with water (1 mL).
25 The insoluble material was removed by filtration, and the

filtrate was purified by preparative reverse phase column

chromatography (Shiseido CAPCELL PAK UG120 ODS, 5 uL, 120 A,



25 was separated. The organic |layer was washed with 1 nol/L hydrochloric
acid, a saturated aqueous sodi um hydrogen carbonate solgtionad bphhe
successively, and dried over anhydroudl$odi um 114 16 Novenber 2006

sul fate. The sol vent was renoved under reduced pressure to give

N (2- benzyl oxycar bonyl am noet hyl )al | yl sul fonam de (82 ng). This materi al
was dissolved in acetonitrile (0.25 nL). To the solution were added
3-(2,3,4,6-tetra-0O acetyl -(3-D-gluco 5

pyr anosy| Xy - 40 4- B owophéay BY B hpipuke| dapegsy gradient .azstey /70 ),
triethylamne (57 ng), palladiumacetate (11) (3 ng) and tris

(2- met hy | 'péemgn9lphdephPne 19/ 79) to dnidre Herarbd ke corpound | (kedng) .

over ni ght, under shading the light. The solvent was renoved under reduced
pressur e, HIndMrhd Glesiidud® was :di ssol ved 10 in nmethanol (0. 5 nm) . To
this solution was added 5 nol /L aqueous sodi um hydroxi de sol ution
(0.25n),1ab@1he 0Kkt urk vast StlitHrhed) . a2 - PodmlibelpEr amlir €2 f br{( 2H hdur .
The insoluble material was renoved by filtration, and the filtrate was
puri fided by7 - Pieparat$ve. Pevelde hase Lol CHE ot ogh-&fims (Shilsdido 15
CAPCELLPAKCUGL200DS, 5L, 120A, 20x50mm flow rate 30 ni/m nute |inear

gr adi ent ,Mhat2réndt hahdt. =m9o/ 300=51dP 90} Ht omgi.vd-05-7.2 (4H, m)

4- ({4-[ (1E) - 3- (2- benzyl oxycar bonyl am noet hyl sul f anoyl ) -

prop- | -enyl ] phenyl ) nmet hyl ) - 3- (B- D- gl ucopyr anosyl oxy) - 5-

i sopropyl -1H pyrazole (14 nmg). This material was dissolved in 20 net hanol
(0.5 nL).Rq¥ﬁ¥¢Ep%o¥ﬁ@WBheags added 100 pal | adi um carbon powder (5 ng),
and the m xture was stirred_at room tenperature under a hydrogen

at rospher®e3 syl RALPEYPIKELALRsol ubl e material was renoved by

filtration, and the solvent of the filtrate was renmpved under reduced
pressire to gi VEC fnuspension of hydroxypivalic acid (3 g) and potassium

carbonate (3.9 g) in N,N-dimethylformamide (25 mL) was added
benzyl bromide (2.9 mL), and the mixture was stirred at room
temperature for 5 hours. The reaction mixture was poured into
water,andtheresultingmixturewasextractedwithdiethylether.

15 The organic layer was washed with water twice and dried over
anhydrous magnesium sulfate. The solvent was removed under
reduced pressure to give the title compound (4.7 g).

lh—nMR (CDCl3) O ppm:

1.22 (6H, s), 2.33 (1H, t, J=6.7Hz), 3.58 (2H, 4, J=6.7Hz), 5.15

20 (2H, s), 7.3-7.4 (5H, m)

Reference Example 9

4-(2-Benzyloxycarbonyl-2-methylpropoxy)benzaldehyde

To a solution of 4-hydroxybenzaldehyde (2.7 g), benzyl
25 hydroxypivalate (4.7 g) and triphenylphosphine (6.4 g) in
tetrahydrofuran (22 mL) was added diethyl azodicarboxylate (40%

" toluene solution, 11 mL), and the mixture was stirred at room



tle conpound (10 ng). 1H - NWVR (CD30OD) u ppm 1.1-1.2 (6H,

itl
2.0-2.1 (2H, m, 2.65-2.75 (4H, nm), 2.85-2.95 115 16 theﬁp@&m;gpgoong
rﬁ 0 2.95-3.05 (4H m , 3.25-3.45 ( "8 m , 3 . 6-3. 9 ( 4H :
5.0-5.1 (1H, m, 7.05-7.2 (4H, m Exanple 35 5

4- [(4 {3-[ 1- Car banmoyl - | - (net hyl ) et hyl sul f anoyl | propyl ) -

phenyl ) net hyl ] - 3- ((3- D- gl ucopyr anosyl oxy) - 5-i sopropyl -1 H pyrazole To a
suspensi on of benzyl 2-am no-2-mnethyl propi onate p-toluenesulfonic acid
salt (Teteapeduamrel $6t, 2Vabkyd7, MNoe Zeadili qop m2SR70;wadks Payireahdnto
triethylamne(2.7 g) in dichloronmethane (15 nL) was added allyl sul fonyl
chl ori dewg@e?5 ay)d ahermeem 1 tenpeiat ure waanex theche & wirth dbstBylertder .
overnight. The reaction was quenched by addition of water, and the

or gani ¢ Tagesrgahit Neyeasuwbsiwapsim& vite wake s epal dt2dd oRher amjpairousayer
was 15 washedwith 1 nol/L hydrochloric acid, a saturated agueous sodi um
hydr ogenmagnksiate ssdlfittieon &he Isoilvensucwes siamedvygd andder | eeduogér
anhydrous sodium sul fate. The sol vent was renoved under reduced pressure
to give Nretsshewrzyhodyder benybud-Waephyli)eet hyldo lairry thubhartamirdehy
(0.48g). To a solution of 3-(2,3,4,6 20

tetra- O acetylli€ca- eyl tedpygnanosyhexgne deflidibzoabphenyl§/l - 4/1) to

met hyl ] - 5-i sopropyl - 1H pyrazole (0.40 g), N[ 1-benzyl oxy-

car bonyl glivenshiley [t)igtliey [doraddyd S UlF.dard de (0.48 g) in acetonitrile (1
nm) were.,added triethylanmne (0.32 q), palladium acetate (11)(14ng) and
tris (2 -Het¥ykphengly) phosphi ne (3 9 ng), 25 and the mi xture was ref

| uxed overni ght under shading the |ight.
1.36 (6H, s), 4.07 (2H,s), 5.15(2H, s), 6.9-7.0(2H, m), 7.2-7.35

10 (5H, m), 7.75-7.85 (2H, m), 9.89 (1H, s)

Reference Example 10

[4-(2-Benzyloxycarboanyl-2-methylpropoxy)phenyl lmethanol

To a solution of 4-(2Z2-benzyloxycarbonyl-2-methyl-

15 propoxy)benzaldehyde (0.97 g) in tetrahydrofuran (20 mL) was
added sodium borohydride (59 mg), and the mixture was stirred
at room temperature for 3 hours. Thereactionmixture was poured
intc 0.5 mol/L hydrochloric acid, and the resulting mixture was
extractedwith diethyl ether. The organic layer was washed with

20 water and brine successively, and dried over anhydrous magnesium
sulfate. The solvent was removed under reduced pressure, and
the residue was purified by column chromatography on silica gel
(eluent: n-hexane/ethyl acetate = 6/1 - 3/2) to give the title
compound (0.95 g).

25 1H"NMR (CcDCl3) & ppm:

1.34 (6H, s), 1.51 (1H, t, J=5.9Hz), 3.99 (2H, s), 4.62 (2H,

d, J=5.9Hz), 5.15 (2H, s), 6.8-6.9 (2H, m), 7.25-7.35 (7H, m)



The sol vent was renoved under reduced pressure, and the residue was
purified by columm chromatography on silica gel (eluent; 116 16 Novenber
2006 n-hexane/ethyl acetate = 1/1 - ethyl acetate) to {f JPvember 2006
3-(2,3,4,6-tetra- O acetyl - (3-D gl ucopyr anosyl oxy) - 4-[ ( 4-

{(1E) - 3-[ 1- benzyl oxycar bonyl - | - (et hyl ) et hyl sul f anoyl ] pr op-

1- enyl } phenyl ) net hyl ) - 5-i sopropyl - 1H pyrazole (0.11 g). 5 This nmateri al
was di ssolved in nethanol (1 nmL). To the solution was added 100

pal | adi um carbon powder (50 ng), and the mixture was stirred at room
tenperature under a hydrogen atnosphere for 2 hours. The insoluble

mat eri al paFedB aetkdnpfeliration, and the solvent of the filtrate was
removed under reduced pressure 10 to give

3-(2, 3, 4,46-t[etr(@-Carst Vdx{Satb g YL opyheriosYp BEYdx#) phenyl Imethyl) -

[ (4-{3-[ I-carboxy-T-(nethyl)ethyl sul'tTanmoyl | propyl }phenyl) -

met hyl ] - 3- izsepngmd o -1+ Dys @z el { 99- fRltazdD- 8- 6R6 Ut i on of
3-(2,3,4,6-tefra-OCacetyl-(3-D gl ucopyranosyl oxy) -4-[ (4-{3-

[ 1- casboxy- | - (et hylgetdnd &ul anpyi | privyiy phepydyveihyl ) -A8thyl-
5-isopropyl -1H pyrazole (50 ng) in N Hdinethylformamde (0.5 nlL) were
added 1- gidtypox3r)(pirediyTELeA i SIOPOOPYI g © ahbxadi # a4 ier oy ¢ Bl j dherel19
ng) and 1-hydroxybenzotriazole (13 ng). An ammonia gas was bubbled into
t he m xt wdadefdot r 290Ny 1 2mihBUtR.S48 mBNGridee t R&HE LI BGn RGN & Was (St 2br ed
at room tenperature 20 overnight. The insoluble material was renoved by
filtrati aL) uidetrhecét tboat egwasn@dded m5 xrwlrel waqueolsrsddi armihyidunexi de
solution (0.25 nm.), and the m xture was stirred at room tenperature for
1 hour. Thet imsobableormiaxtal eavaseraddst bgcetlttratoomn. (XHQobtainadd t he
m xture was diluted with water (1 nL). 25 The insoluble material was

r enoved bphﬁﬂﬂqmﬂdﬁnt4fﬂﬁ}h¢nzyloxycarbonyl-2—methylpropoxy)—

phenyl]lmethyl mesylate in tetrahydrofuran was added to a
suspension of sodium hydride (60%, 139 mg) and ethyl
4-methyl-3-oxopentanoate (0.52g) in tetrahydrofuran (15 mL),
and the mixture was heated for reflux for 15 hours. To the

15 reaction mixture was added 1 mol/L hydrochloric acid, and the
resultingmixturewasextractedwith diethyl ether. Theorganic
layer was washed with water and dried over anhydrous magnesium
sulfate. The sclvent was removed under reduced pressure. To
a solution of the residue in ethanol (10 mL) was added hydrazine

20 monohyvdrate (0.16 mL), and the mixture was stirred at room
temperature for 2 days. The reaction mixture was concentrated
under reduced pressure, and the residue was purified by column
chromatography onsilica gel (eluent: dichloromethane/methanol
= 30/1 - 20/1) to give the title compound (0.25 g).

25 'H—NMR (CDCl3) & ppm:
1.15 (64, 4, J=6.%Hz), 1.32 (6H, s), 2.85-2.95 (1H, m), 3.66

(2H, s), 3.94 (2H, s), 5.13 (2H, s), 6.7-6.8 (2H, m), 7.05-7.15



filtrate was purified by preparative reverse phase colum chronmat ography

(Shiseido CAPCELL PAK TJG120 CDS, 5 uL, 120 A 117 16 Novenber eZO%% 20 X
50mm flowrate 30 nL/mnute |inear ge8dient, water/ net anng'ﬁ 26 -
10/90) to give the title conmpound (14 ng). 1H - NWR (CD3OD) S ppm
1.05-1.2 (6H, m, 1.43 (6H, s), 2.0-2.15 (2H, m, 2.7 (2H, t, 5
J=7.4Hz), 2.8-2.95 (1H, m, 2.95-3.1 (2H, m, 3.25-3.45 (4H, ), 3.6-3.9
(4H, m, 5.0-5.15 (1H, m, 7.05-7.2 (4H, m Reference Exanple 8 Benzyl
hydr oxypiara! at e, 1D. o7 a3suspénsmdbn of hydroxypivalic acid (3 g) and
potassium carbonate (3.9 g) in N Ndinethylformam de (25 nL) was added
benzyl bromde (2.9 nlL), and the m xture was stirred at room tenperature
for 5 hours. The reaction m xture was poured into water, and the
resul ti mefivdnce Besmpkérdzted with diethyl ether. 15 The organic | ayer
was washed wth water twice and dried over anhydrous nmagnesi um sul fate.
The sol vent2 yas4 f @Dy eta undecetyedfieRdgpnespyirenioeygiowsy t-he- {ti44 €2 -
conpound (4.7 g). 1 H NWR (CDC13) u ppm 1.22 (6H, s), 2.33 (1H, t,
J=6. BHz)herdz BBoxXPthridony k62 7k hybpi6po2@ ) pRdnys)Imet h3-17. b {Hh - i n)
Ref erence Exanple 9 4-(2-Benzyl oxycarbonyl - 2- net hyl propoxy) benzal dehyde
To a solptomnl ofH4phwazokgbenzal dehyde (2.7 g), benzyl 25 hydroxypival ate
(4.7 g) and triphenyl phosphine (6.4 g) in tetrahydrofuran (22 nL) was
added di et hyl Bzodi salbokyh av£ (4001 4t 6PubaezydbuyicemrbonyInid-methand t he

m xture was stirred at room
propoxy)phenyllmethyl}-1,2-dihydro-5-iscpropyl-3H-pyrazol-

3-one (0.25 g), acetobromo-a-D-glucose (0.48 g) and benzyl-
10 tri{(n-butyl)ammonium chloxride (0.18 g) in dichloromethane (5
mL) was added 5 mol/L équeous sodium hydroxide solution (0.35
mL),andthendxturewasstirredaﬂ:roomtemperaturefbrﬁBhours.
The reaction mixture was purified by column chromatography on
aminopropyiated silica gel (eluent: n-hexane/ethyl acetate =
15 1/1 - 1/3) to give the title compound (0.28 g).
HF*NMR {(CPCl3) & ppm:
1.16 (6H, d, J=7.1Hz), 1.32 (6H, s), 1.86 (3H, s), 2.01 (3H,
s), 2.03 (3H, s}, 2.06 (3H, s), 2.85-2.95 (1H, m), 3.56 (1H,
d, J=16.0Hz), 3.62 (1H, 4, J=16.0Hz), 3.8-3.9 (1H, m), 3.92 (1H,
20 4, J=8.7Hz), 3.94(1H,d, J=8.7Hz), 4.15(1H, dd, J=12.5Hz, 2.4Hz),
4.31 (1H, 44, J=12.5Hz, 4.2Hz), 5.13 (2H, s), 5.15-5.3 (3H, m),
5.55-5.65(1H, m), 6.7-6.75(2H, m), 6.95-7.05(2H, m), 7.25-7.35

(5H, m)

25 Reference Example 13

3-(2,3,4,6-Tetra-0O-acetyl-f-D-glucopyranosyloxy)-4-{[4-(2-

carboxy-2-methylpropoxy)phenyl]methyl}-5-isopropyl-1H-




118 16 Novenber 2006 tenperature for 2 days. The reaction m xture was
poured into water, and the resulting m xture was extract ‘ix%v‘é“;r&@rdﬁ 6hyl
ether. The organic | ayer was washed ¥t h water and dri‘ed over anhydrous
magnesi um sul fate. The sol vent was renoved under reduced 5 pressure, and
t he residue was purified by colum chromat ography on silica gel (eluent:
n- hexane/ ethyl acetate = 6/1 - 4/1) to give the title conpound (0.97 g).
1H NWR (CDC13) 8 ppm 1.36 (6H, s), 4.07 (2H, s), 5. 15 (2H, s), 6.9-7.0
(2H, m, ppr2=z6135 10 (5H, m), 7.75-7.85 (2H, m, 9.89 (1H s) Reference
Exanmpl e 10 [4-(2-Eenzyl oxycarbonyl - 2- et hyl pr opoxy) phenyl ] nret hanol To a
sol ution of 4-(2-(kenzyd axyrarhonyl adetiet Hy!D 15 peopexy)bepzakgehyde (0. 97
g) in tetrahydrofuran (20 nL) was added sodium bor ohydride (59 ng), and
t he m xt e -wes bein 2y sk y @d ris oyl 4 2rmpetiay s eopoxy Spheny s Iméhayngast-i on
m xture was poured into 0. 5 nol/L hydrochloric acid, and the resulting
m Xt ur e Wa® prephyr-ad-qoyvaidil«i(et Byl g pwwherdidbel vegan nekagenlnwas mugshed
wth 20 water and brine successively, and dried over anhydrous magnesi um
sul f a3 e- ThhehsdvrntivasvaemiMed Lodepal radted- paebsurmowaed ( Ihegnesi due
was purified by colum chromatography on silica gel (eluent:
n- hexane/aaidhyhe aciettatre wa6/dt iri3# @ ptt vo@n tenpleeatiidecundenpo ydrodeds Q) .
25 1H - NWR (CDC13) 6 ppm 1.34 (6H, s), 1.51 (1H, t, J=5.9Hz), 3.99 (2H,
s), 4.62aftidspherel cbrdhiz)ghts. 15he2pselub8e8ma t@rial, wajs, réemds<d By ( 7H,
m 119 16 Novenber 2006

filtration, and the solvent of the filtrate was removed under

reduced pressure to give the title compound (0.25 g).
10 'H—NMR (CDCl3) & ppm:
1.16 (6H, 4, J=6.7Hz), 1.33 (6H, s), 1.88 (3H, s), 2.01 (3H,
s), 2.03 (3H, s), 2.05 (3H, s), 2.85-3.0 (1H, m), 3.54 (1H, 4,
J=15.8Hz), 3.6 {(1H, 4, J=15.8Hz), 3.8-3.9 (1H, m), 3.91 (1H,
da, J=8.8Hz),3.93(1H, d, J=8.8Hz), 4.15(1H, dd, J=12.5Hz, 2.0Hz),
15 4.32 (1H, dd, J=12.5H, 4.0Hz), 5.15-5.3 (3H, m), 5.4-5.45 (1H,

m), 6.7-6.8 (2H, m), 6.55~7.05 (2H, m)

Example 36

3~-(2,3,4,6-Tetra-0-acetyl-B-D-glucopyranosyloxy)-4-[(4-{2-

20 [(S)-1-(carbamoyl)ethylcarbamoyl]-2-methylpropoxyl}phenyl)-

methyl]-5-isopropyl-1H-pyrazole

To a solution of 3-(2,3,4,6-tetra-0-acetyl--D-gluco-
pyranosyloxy)-4-{[4-(2-carboxy-2-methylpropoxy)phenyl]-
methyl}-5-isopropyl-1H-pyrazole (0.13 g) in N,N-dimethyl-

25 formamide (2 mL) were added L-alanine amide hydrochloride (46
mg), triethylamine (0.08 mL), l-hydroxybenzotriazole (38 mg)

and l-ethyl-3-(3-dimethylaminopropyl)carbodiimide



Ref erence Exanple 11 ‘

{[4- (2-Benzyl oxycar bonyl - 2- met hyl pr opoxy) phenyl ) net hyvilg November 2006
, 2- di hydr o-5-i sopropyl - 3H pyrazol - 3- dké "5 To a sol ution of
4- (2- benzyl oxycar bonyl - 2- met hyl propoxy) phenyl] nethanol (0.95 g) in
tetrahydrofuran (8 nL) were added triethylamne (0. 48 nL) and
nmet hansul fonyl chloride (0.26 nl) under ice-cooling, and the m xture was
stirred for 1 hour. The insoluble material was renoved by filtration.
The obt ailEdroamlapidei b bt 9h- (2DBehl§l BFEHEBOMAS- Ftistrsd P o Fosy)
phenyl ] met hyl nesylate in tetrahydrofuran was added to a suspension of
sodi um hyfof?fi‘%ri%‘@n/& ‘Z‘B@rfhgggh’énd %’t%ﬁeaﬁt%ﬁé} A B OpehtRAMER @ 1 S20)
in tetrahydrofurané&ﬁ and the m xture was heated for reflux for 15
hours. Td@ter 15nf ?%%UH%(MF%W%‘G%I%GXII%WPEWW8$F?Wéfﬁ‘%e‘7a%'ﬁ%l
and the resulting mxture was extracted with diethyl ether._ The organic
| ayer wasTRasHetP ¢ hL 3R ahd' e &l gt “E?rﬂﬁ}dr@u§ar’r’d%ﬁf€%¢%rﬁq%%ﬂl%%t e.
The sol vent was renoved under reduced pressure. a solution of the
resi dde |FrP‘%’f%ﬁﬁfﬂreQénrﬂ_a)rhﬁé?té’d%l%ﬁuﬁirﬁmafaﬁ§rﬁ‘%ﬁéﬁ?&r‘%ﬁ%‘ai%“i%lﬁfﬂ_)
and the m xture was stirred at room tenperature for 2 days._ The reaction
m xture V@R Hrcht PR PR UHHG Y § éﬁﬂ:’é?ﬁb‘ﬂ%s@%ﬁ%at%nd e TRLTeRiE Vs
purified by colum _chronat ogra on silica (el uent: dichl oromnet hane
/ met hanol TEmOARH 1und%/r1€3d‘l Fs%gl%%f?i 3 ég}ﬁpd”iﬁ?dl qup 75g)PUDE IRY
NNR (CDC13 m 1 J=6. 9Hz ( 95 (1H,
3. 66 %mf@? 591’“ E?Frél?hYSO&ss%éﬁca gelg ??186§t(2|4“iﬁ2-‘°r73 05-7. 15

120 16 NorrYgt aenr.e;me‘gshar(Zf| 5%/”17— %0/13350( ’ve@he title compound (0.14

10 g).

4
1
[

ly—wMr (CDC13) & ppm:

1.1-1.2(6H, m), 1.29 (34, s), 1.32(3H, s), 1.38 (3H, d, J=7.5Hz),

1.89 (3H, s), 2.01 (3H, s), 2.03 (3H, s), 2.06 (3H, s), 2.85-2.95

(i, m), 3.57 (14, &, J=16.0Hz), 3.62 (1H, 4, J=16.0Hz), 3.8-3.9
15 (2H, m), 3.94 (1H, @, J=9.1Hz), 4.14 (1H, &d, J=12.5Hz, 2.4Hz),

4.3 (1H, dd, J=12.5Hz, 4.1Hz), 4.4-4.55 (1H, m), 5.15-5.4 (4H,

m), 5.58 (1H, d, J=8.0Hz), 6.2-6.35 (1H, br), 6.67 (1H, d, J=7.3Hz),

6.7-6.8 (2H, m), 7.0-7.1 (2H, m)

20 Example 37

3-(2,3,4,6-Tetra-0-acetyl-f-D-glucopyranosyloxy)-~4-[(4-{2-

[2-hydroxy-1,1-di(methyl)ethylcarbamoyl]-2-methylprecpoxyl}-

phenyl)methyl]-5-isoprepyl-1H-pyrazole

The title compound was prepared in a similar manner to

that described in Example 36 using 2-amino-2-methyl-1-propanol

o
(@4

instead of L-alanine amide hydrochloride.

'H—NMR (CD30OD) & ppm:



Ref erence Exanple 12
3-(2,3,4,6-Tetra-0-acetyl - (3-D gl ucopyranosyl oxy)-4-{[4-(2- 5
benzyl oxycar bonyl - 2- net hyl pr opoxy) pheigl ] net hyl - 5-j so-16 November 2006
propyl - 1H- pyrazol e To a solution of 4-{[4-(2-benzyl oxycarbonyl -2-net hyl -
propoxy) phenyl ] met hyl ) - 1, 2- di hydr o- 5-i sopr opyl - 3H pyrazol - 3-one (0.25
g), acetobrono-a-D glucose (0.48 g) and benzyl 10 tri(n-butyl) anmmoni um
chloride (0.18 g) in dichloromethane (5 nl) was added 5 nol/L aqueous
sodi um hydr oxi de( &) ut)i,on. 6. B&H, ), ,1.a2nd(tHe &) xtlures wasl,Ski)r red at
roomtenperature for 3 hours. The reaction mxture was purified by
col um chzepetpgraply (8H, | ro@DpHat edl, st lésa3 gel (1] ment 3.5 (2H,
n- hexane/ ethyl acetate = 15 1/1 - 1/3) to give the title conpound (0.28
g). i H&VR{GDAIB), S)pprd. 8B 1@H(66,) ,d3.9=4.. DHtYH, Im32 {6HL 6)H, 1JaB6 (3H,
s), 2.01 (3H, s), 2.03 (3H, s), 2.06 (3H, s), 2.85-2.95 (114, m, 3.56
(1H, d,J3E1630kz)2. 3162 @18, (1, dd816760Hz)3H3, & .IdHx)(| B. 06} 5.3592H 1H, 20
d, J=8. 7Hz) , 3.94 (1H, d, J=8.7Hz) , 4.15 (1H, dd, J=12. 5Hz, 2. 4Hz) ,
4.315(1Hp) dds. 2512 B 184. @Hz)5 . 48 13H( 24, B)7 . HiAp; 5..F35(-3H9 (BH, m),
5.55-5.65 (1H, m , 6.7-6.75 (2H, n) , 6.95-7.05 (2H, m , 7.25-7.35
(5H, m 250Referense byxanple 13
3-(2,3,4,6-Tetra-0-acetyl -(3-D gl ucopyr anosyl oxy) - 4-{[ 4- ( 2-
car boxy- 2- net hyl propoxy) phenyl ] met hyl ) - 5-i sopropyl -1 H 121 16 Novenber
2006 pyrazole 3-(2,3,4,6-Tetra-0O acetyl -(3-D gl ucopyranosy, | oxy) - 4-
Example 38

3-(2,3,4,6-Tetra-0O-acetyl-f-D-glucopyranosyloxy)-4-[(4-{2-

10 [1-carbamoyl-1-(methyl)ethylcarbamoyl]-2-methylpropoxy}-

phenyl)methyij-5-isopropyl-iH-pyrazole

The title compound was prepared in a similar manner to
that described in Example 36 using 2-amino-2-methylpropionamide
instead of L-alanine amide hydrochioride.

15 'H—NMR (CD3OD) & ppm:
1.1-1.2 (6H, m), 1.27 (6H, s), 1.49 (6H, s), 1.89 (3H, s), 1.97
(3H, s), 2.01 (3H, s), 2.02 (3H, s), 2.85-3.0 (1H, m), 3.6 (2H,
s), 3.9-4.0 (3H, m), 4.11 (1H, ad, J=12.3Hz, 2.4Hz), 4.3 (1H,
dd, J=12.3Hz, 4.0Hz), 5.05-5.15 (2H, m), 5.25-5.35 (1H, m), 5.48

20 (1H, 4, J=8.4Hz), 6.75-6.85 (2H, m), 7.0-7.1 (2H, m)

Example 39

4-1(4-{2-[(S)-1-(Carbamoyl)ethylcarbamoyl]-2-methyl-

propoxyl}phenyl)methyl]-3-(f-D-glucopyranosyloxy)-5-

o
w

isopropyl-1H-pyrazole

To a solution of 3-(2,3,4,6-tetra-0O-acetyl-f§-D-gluco-

pyranosyloxy)-4-[(4-{2-[(S)-1-(carbamoyl)ethylcarbamoyl]-2-



([ 4- (2- benzyl oxycar bonyl - 2- met hyl pr opoxy) phenyl ] net hyl } - 5-

i sopropy-1R-pyrazole (0.28 g) was dissolved in nethanol T. e
sol uti on was added 10% pal | adi um car bb# powder (54 ng) %éqg%%mFgg %¥¥?ure
was stirred at roomtenperature under a hydrogen atnosphere overnight.
The insoluble material was renmoved by filtration, and the solvent of the
filtrate was renoved under reduced pressure to give the title conpound
(0.25 g). 10 1H - NWR (CDC13) 6 ppm 1.16 (6H, d, 3=6.7Hz), 1.33 (6H, s),
1. 88 (3Hmeshylpr@pogdHphegy,l )eddy13H,5 s)s o @ty Y SHI-BYyra2086- 800141H,

m, 3.54 (1H, d, J=15.8Hz), 3.6 (1H, d, J=15.8Hz), 3.8-3.9 (1H m, 3.91
(1H, d, g)=8n8kzihangl d3t (1lh, wds §&@ed glgdium nethoxilde d@8Imé2habpit, 2.
OHz) , 15 4.32 (1H, dd, J=12.5H, 4.0Hz), 5.15-5.3 (3H, m, 5.4-5.45 (1H,
m, 6.7-608ut2En,np,.08. 98-)7. @GR Jq e miExaieplwa86stirred at room
3-(2,3,4,6-Tetra- O acetyl - (3-D gl ucopyranosyl oxy)-4-[(4-{2- 20

[ (S)-1- (¢cembamayturet Ayt clahbaroy| The-neadiyd gr opestydgsheds Foncentrated

nmet hyl ] - 5-i sopropyl - 1H pyrazol e To a sol ution of

3- (2,3, 4p6deet rad0cadepyes$3r e, ghn@othe residue was purified by solid

pyr anosyl oxy) - 4- {[ 4- (2- car boxy- 2- met hyl pr opo) ry) phenyl ) -

met hyl } - Phiasepesiyiactiiopy oaz 1D ((O7akdiglg ise INavki nkisiyil2edf evatanmi de (2
nm.) were added L-al ani ne am de hydrochloride (46 ng), triethylam ne

(0. 08 nliplueniydrmetyisarZot ticaive (8 gt leaampmpeinyg| (94 mg) .

- 3- (3-di yet hyl ami nopropyl ) car bodi i mi de 122 16 Novenber 2006

hydr ochl OHi théMR 0(@B3@)) &mbmhe mixture was stirred at room tenperature
overnight. The reaction m xture was poured into water, and the resulting

m xture wa8Sext-AdctH ™ t b - dPHAH .atbt 4t 8.(3H. s), 1.35(3H, 4, J=7.5Hz),
10 2.8-2.95 (1H, m), 3.25-3.45 (4H, m), 3.6-3.8 (3H, m), 3.8-3.9

= P

{1H, m), 3.54(2H,s), 4.3-4.45{(iH, m}, 5.0-5.1 (14, m}, 6.75-6.85

(2H, m), 7.05-7.15 (2H, m)

Exampie 40

15 3-(f-D-Glucopyranosyloxy)-4-[(4-{2-[2-hydroxy-1,1-di-

(methyl)ethylcarbamoyl]-2-methylpropoxy}phenyl)methyl])-5-

isopropyl-1lH-pyrazole

The title compound was prepared in a similar manner to
that described in Example 39 using 3-(2,3,4,6-tetra-0-acetyl-f3-
20 D-glucopyranosyloxy)-4-[(4-{2-[2-hydroxy-1,1-(dimethyl)-
ethylcarbamoyl]l-2-methylpropoxyl}phenyl)methyl]l-5-isopropyl-
1H-pyrazole instead of 3-(2,3,4,6-tetra-0O-acetyl-f3-D-gluco-
pyranosyloxy)-4-[(4-{2-[(S)-1-(carbamoyl)ethylcarbamoyl]-2-
methylpropoxylphenyl)methyl]-5-isopropyl-1H-pyrazole.
25 1H"NMR (CD30D) & ppm:
1.05-1.15 (6H, m), 1.25 (6H, s), 1.27 (6H, s), 2.8-2.95 (1H,

m), 3.25-3.45 (4H, m), 3.5 (2H, s), 3.6-3.7 (2H, m), 3.74 (1H,



The organic | ayer was washed with water, a saturated aqueous 5 sodi um
hydr ogen car bonate sol ution, water and br| ne successi valgy novanskdrioed
over anhydrous magnesi um sul fate. Thel“ol vent was renoved under reduced
pressure, and the residue was purified by colum chromatography on
silica gel (eluent: dichloro- nethane/nethanol = 20/1 - 10/ 1) to give the
title conpound (0.14 10 g). 1H- NMR(CDC13) d PPM 1.1-1.2 (6H, rr)
129(3H %:31132 (3H, s), 8 (3 J=7.5Hz 1.89 (3H, s
(3H, s),d q3Hizk) 3.8 @69(53H3Hs)m 2589 295 (%‘EH"‘}T) 6-73. 5779(&?41 d
J=16 O—lz% , 3.62 (1H d J16. OHz) , 3.8-3.9 15 (2H, n), 3.94 (1H, d,
J=9. 1Hz)™) 4. 140P1/; 18d(2H=12)5Hz, 2. 4Hz), 4.3 (1H, dd, J=12.5Hz, 4.1Hz),
4.4-4.55 (1H, m, 5.15-5.4 (4H m , 5.58 (1H, d, J=8. OHz) , 6. 2-6.35
(1H br), 6.67 (1H, d, J=7. 3Hz) , 6.7-6.8 (2H, m, 7.0-7.1 (2H m) 20
Exanmple 37 3-(2,3,4,6-Tetra-0O acetyl -{3-D gl ucopyranosyl oxy)-4-[ (4-(2-
[ 2- hydroﬂjampiedfl%rret hyl ) et hyl car banoyl ] - 2- net hyl pr opoxy) -
phenyl)net | ]-5- |508 gyl -1 B pyrazol e The title conpound vvas prepared in
a simlat- &Zflmé?— 14" ALY tadsdmeddy L) A apeyl ] -2-methyl -
usi ng2- am no- 2- net hyl - | - pr opanol i nst ead of L- al ani ne am de
hydr ochl BEPE IR ¥an)- 35 (Bo@- 3 : 01-1.2 (6H,
n, 125(6H %L 127 (6H s) 1.89 (3H, s), 1.97 (3H, s) 2.01 (3H,
s), 2.02PESP¥ls)H-pyR3zelg (1H M, 3.5 (2H, s) 3. (2H s), 3.89 (2H,
s), 3.9-4.0 (1H n£,411é qd,  J=12.3Hz, 2 2Hz), 4,3 (1H dd,
J=12.3Hz, 4. CHE e 16%e5v3 ngp Wwas prepared In 1m11ar manner to

that described in Example 39 using 3-(2,3,4,6-tetra-0-acetyl-

10 p-D-glucopyranosyloxy)-4-[(4-{2-[l-carbamoyl-1-(methyl)-
ethylcarbamoyli-Z-methyipropoxyjphenyl )metny_l.j ~5-isopropyl-
1H-pyrazole instead of 3-(2,3,4,6-tetra-0O-acetyl-f-D-gluco-
pyranosyloxy)-4-[(4-{2-[(S)-1-(carbamoyl)ethylcarbamoyl]-2-
methyipropoxyiphenylijmethylj-5-isopropyl-iH-pyrazolie.

15 1H“NMR (CD30D) O ppm:
1.05-1.15 (6H, m), 1.27 (6H, s), 1.49 (6H, s), 2.8-2.95 (1H,
m), 3.25-3.45 (44, m), 3.6-3.8 (3H, m), 3.8-3.9 (1H, m), 3.93

(2H, s), 5.0-5.1 (1H, m), 6.75-6.85 (2H, m), 7.05-7.15 (2H, m)

20 Example 42

- (B-D-Glucopyranosyloxy)-4-{[4-(3-{1-[2-hydroxy-1-

(hydroxymethyl)ethylcarbamoyl]-1-(methyl)ethylcarbamoyl}-

propyl)phenyllmethyl}-5-isopropyl-1H-pyrazole

The title compound was prepared in a similar manner to
25 that described in Example 30 using 2-amino-1, 3-propanediol
instead of 2-aminoethanol.

'H—NMR (CD30D) & ppm:



, 5.25-5.35 (1H, n) , 5.48 (1H, d, J=7. 9Hz) , 6.75-6.9 (3H, m ,

0-7.1 (2H, m Exanple 38 16 November 2006

(2,3,4,6-Tetra- O acetyl - (3- D- gl ucophanosyl oxy) - 4-[ (4-(2- 10

ar ba. - noyl -1 - (net hyl ) et hyl car banoyl ] - 2- et hyl pr opoxy)

yl)met hyl ] - 5-i sopropyl - 1H- pyrazole The title conpound was prepared
simlar manner to that described in Exanple 36 using 2-am no

met hyl propi onam de instead of L-aianine am de hydrociaioride. 15 1H -
(
1.

5

7.

3-(2
[1-cC
phen
in a
-2-

NVR
)
)

CD3b)551ppni 64, MmN, 2 (4614(6H) s),2%-§6H 98)(2H., 49 .(8H19%) 2H1. B9 (3H,
: 97 (3H, s), 2.01 (3H, s), 02 (3H, s), 2.85-3.0 (1H, m, 3.6 (2H,
. 3.9-2=0- PBR) .n§; 58 (2H ( 11, Jc-ra‘ S¥z)2. 3HBS-2. 8z 1H4. B) ( 1} 2548, 45
12. 3Hz, 4.0Hz), 5.05-5. 15§2H m, 5.25-5.35(1H, m, 5.48 20 (1H, d,
=8. 4Hz) (41, 78) 6. 855¢ 2H95nj 9H7.0) 7. 3- ¢ 2%+ 1) ( Blanpl e B90-7.2 (4H, m)
[(4-{2-[(S)-1-(Carbanoyl)ethyl carbanoyl ] -2-net hyl -
r opoxy) phenyl ) nmet hyl ] - 3-((3-D gl ucopyranosyl oxy)-5- 25
i sopropyl -1 H pyrazole To a sol ution of
3- (2,93, &£pappieadd acet yl - (3- D- gl uco-
pyranosyl oxy)-4-[(4-(2-[(S)-1-(carbanoyl)ethyl carbanoyl]-2 124 16
Novenber3 2006D - Gethgbproposylphany )y et hy Bl {3-ilSoprvoimp=vil pyrtazet e (0. 14
g ) in nmethanol (4 nL) was added sodi um net hoxi de (28% net hanol

S
S
J=
J
4-
p

sol ut i on{hndpaxine thydd et ¥ lgprParevid s 1simetdy late thydmasampey-ht ure for
1 hour. The reactlon nlxture was concentrated 5 under reduced pressure,

and t he PEQPHLEPREEY] et My ~450PH OPFRadH - BREEEG %N on ODS (washi ng

solvent: distil]ed water
The title compound was prepared in a similar manner to

10 that described in Example 30 using tris(hydroxymethyl)-
aminomethane instead of 2Z-aminoethanol.
"H—NMR (CD30D) & ppm:
1.05~1.2 (6H, m), 1.42 (6H, s), 1.8-1.95 (2H, m), 2.18 (2H, t,
Jj=7.5Hz), 2.58 {(ZH, t, J=7.5Hz), 2.85-3.0 (1H, m), 3.25-3.45

15 (4H, m), 3.6-3.9 (10H, m), 5.0-5.15 (1H, m), 7.0-7.2 (4H, m)

Reference Example 14

4—Bromo—2—methy1benzyl alcohol

To a solution of 4-bromo-2-methylbenzoic acid (10 g) in
20 tetrahydrofuran (60 mL) was added borane-dimethylsulfide

complex (7.07 g) under ice-cooling. The reaction mixture was

stirred at room temperature for 5 minutes, and stirred at 75°C

for 2 days. Thereactionmixturewas cocled toroomtemperature.
A saturated aqueous potassium carbonate solution was added to
25 the reaction mixture, and the organic layer was separated. The
organic layer was washed with water and brine, and dried over

anhydrous magnesium sulfate. The solvent was removed under



el uent: nethanol) to give the title conpound (94 ng). 1H NWR (CD30D) 6
ppm 1.05-1.15 (6H, m , 1.29 (3H, s) 1.3 (3H, s) , 163fotadberdood&?.
5Hz) , 10 2.8-2.95 (1H m, 3.25-3.45?Q4H, m, 3.6-3.8 (3H, m, 3.8-3.9
(iHrn), 3.94 (2H s), 4.3-4.45 (1H m, 5.0-5.i (1H, n), 6.75-6.85 (2H,
nm, 7.05-7.15 (2H, m Exanple 40 15

3-((3-D d ucopyranosyl oxy)-4-[(4-(2-[2-hydroxy-1, 1-di -

(et hyl ) et hyl car banoyl ) - 2- met hyl pr opoxy) phenyl ) net h I{-S-
isopropyFeﬁﬂcﬁﬁr&ﬂﬂ%ﬁuﬁﬁaﬁqt9¥¥%dHﬁ%UﬁHtM%sC%WEBHPéd PrCaddi-m | ar manner
t that ;described in Exanple 39 using 3-(2,3,4,6-tetra-Oacetyl-(3- 20
D- gl ucopyHan®ey| okH§14) [ 409m@: [ 2- hydr oxy- 1, 1- (di net hyl )

et hyl car banoyl ] - 2- met hyl propoxy) phenyl ) met hyl ] - 5-i sopropyl - 1H pyrazol e

i nst ead &f53-1263 418- ot r &- 64 yFXQ34{ﬁ@H b-4. J=5-jﬁg): 7.2-7.25
pyranosyl oxy)-4-[ (4-(2-[(S)-1-(carbanoyl) et hyl car banoyl ) - 2-

net hyl pr épBxyFaherlyld ety | §25- i®opr opyl - 1H pyrazol e. 25 1H - NMR ( CD30D)
5 ppm 1.05-1.15 (6H n), 1.25 (6H, s), 1.27 (6H, s), 2.8-2.95 (1H m,
3.25-8.45 (4H, m), 3.5 (2H, s), 3.6-3.7 (2H, m, 3.74 (1H 125 16
Novenber 2006 d, 7=16.0Hz), 3.8-3.95 (3H, m, 5.0-5.15 (1H, n), 6.75-6.9
(2H, ) Refepsrze1ExaMplenlExanple 41 5
4-[(4-{2-[1-Carbannyl-I-(nethyl)ethﬁﬁgarbanofl£-2¢nethyl- i

pr opoxy} fhéAdrPiome 14 -me Ul IR NV IRs Aanb byt oxy 4 BYEER-5-isopropyl-

ropyl - 1H-pyrazole The title conpound was prepared in a simlar nmanner to
Propy 3H9¥)yrazol—3—one P prep

To a soluticn of 4-bromo-2-methylbenzyl alcohol (9.0 g)
10 in dichloromethane (50 mL) was added thionyl chloride (3.8 mL)
under ice-cooling, and the reaction mixture was stirred at room
temperature overnight. The reaction mixture was concentrated
under reduced pressure to give 4-bromo-2-methylbenzyl chlcride
{9.8 g). To a suspension of sodium hydride {(60%, 2.1 g) in
15 tetrahydrofuran (90 mL) was added ethyl 4-methyl-3-oxo-
pentanoate (7.5 g) under ice-cooling, and the reaction mixture
was stirred at room temperature for 1 hour. 4-Bromo-2-methyl-
benzyl chloride (9.8 g) was added to the reaction mixture, and
theresultingmixturewas stirredat 70°Cfor 3days. Thereaction
20 mixture was poured into a saturated agqueous ammonium chloride
solution, and the mixture was extractedwith diethyl ether. The
organic layer was washed with water and brine, and dried over
anhydrous magnesium sulfate. The solvent was removed under
reduced pressure. To a solution of the residue in toluene (20
25 mlL) was added hydrazine monohydrate (5.4 mL), and the mixture
was stirred at 90°C overnight. The reaction mixture was

concentrated under reduced pressure, and the residue was treated



that described in Exanple 39 using 3-(2,3,4,6-tetra-O acetyl- 10

(3- D gl ucopyranosyl oxy)-4-[(4-{2-[| -carbanoyl -1 - (net hydlg November 2006
ethylcarbanDyI]-Z-nethyIpropoxyjphen¢1§nethyl]-5-isopropyl- 1H pyrazol e
i nstead of 3-(2,3,4,6-tetra-0O acetyl -(3-D gl uco-

pyranosyl oxy)-4-[(4-(2-[(S)-i-(carbanoyl)ethyl carbanoyl |- 2-

, et hyl propoxy} phenyi ) net hyl ] - 5-i sopropyl -| H pyrazole. 15 1H NVR (CD30D) o
ppm 1.05-1.15 (6H, m, .1.27 (6H, s), 1.4% QGH, s), 2.8-2.95 (1H, m,
3.25-3. 481’E2H’,’“(’rf?‘ag%gé.%hé’éH?thfF 318/3 g terqrvptaldigse . (Fhe s)
5.0-5.1 é%H, , 6.75-6.85 (2H,. m_, .7.05-7.15 éZH, m_ 20 Exanple 42

3- (( 3- D- B BE 6Py P TS POy PCACH Y €3 1ETatioppdppshed with n-hexane,
(hydroxyneth¥l)ethylcarbanD I%-l:éneth | ).et hyl car banoyl ) -

propyl ) pRBRGF PREIHI9XaS %%? 5@%&#&&%&%%@%%@@“&&%@8%%
prepared_in a simlar nmanner to %5 Ehat dﬁscribed in Exanple 30 using
2- ani no- tP, 32 BFopafeliofe FATPEYAY0 13- 4nidroet hanol . 1H - NMR (CD3OD) 8
ppm 126316 Novenber 2006 1.05-1.2 (6H, m, 1.43 (6H, s), 1.8-1.95 (2H,
m, 2 19 {2AMR (DMEOrdx,)d PPTSg (2H, t, J=7.5Hz), 2.85-2.95 (1H ),
3.25-3.4 4 m., 3.5-3.95 (9H, . 5..0-35. 1H, , 1.0-7.2 (4H m
5 Exanpl &85 (B 018 o) r dnady [ Bty 21 2308 BT i ey Sol 8 o
(hydroxymet hyl ) et hyl carb yL]-1-¢( yl.) et hyl car ba | }-
propyl)pggny%]%%ﬂ '}%5-$g§p%%ﬁ§t:fﬁégﬁﬁégogé’ Egtggge %0%%6&nd7mﬁg

prepared,ipn a.sigila nner .t 0 ,that. described in Exanple 30 using
tris(hyds blyngeh r#-gHg?' Bl 5122, 80 (L2 8§

10 Reference Example 16

- s

3-{(2,3,4,6-Tetra-0-acetyl-pf-D-glucopyranosyloxy)-4-[(4-

bromo-2-methylphenyl)methyl]-5-isopropyl-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Reference Exampie 3 using 4-[ {(4-bromo-2-
15 methylphenyl)methyl]l-1,2-dihydro-5-isopropyl-3H-pyrazol-3-
one instead of 4-[(4-bromophenyl)methyl]-1,2-dihydro-5-
isopropyl—3é—pyrazol-3—one.
'H—NMR (CDCl3) & ppm:
1.1-1.2 (6H, m), 1.81 (3H, s), 1.99 (3H, s), 2.02 (3H, s), 2.06
20 (3H, s), 2.28 (3H, s), 2.75-2.9 (1H, m), 3.49 (14, 4, J=16.7Hz),
3.59 (1H, d, J=16.7Hz), 3.8-3.9 (1H, m), 4.05-4.2 (1H, m), 4.3

(1H, 4dd, J=12.4Hz, 4.0Hz), 5.1-5.3 (3H, m), 5.5-5.6 (1H, m),

6.76 (1H, d, J=8.2Hz), 7.1-7.2 (1H, m), 7.25-7.3 (1H, m)

25 Reference Example 17

3-(2,3,4,6-Tetra-0-acetyl-f-D-glucopyranosyloxy)-4-({4-

[(1lE)-3-carboxyprop-l-enyll-2-methylphenyl}methyl)-5-




am no net hane instead of 2-am noethanol. 1H - NWR (CD3CD) 5 ppm 1.05-1.2
(6H, m, 1.42 (6H, s), 1.8-1.95 (2H, 2.18 (2H, t, 1dWokder 2068
(2H, t, J=7.5Hz), 2.85-3.0 (1H, m, 3725-3.45 15 (4H m, 3.6-3.9 (10H,
m, 5.0-5.15 (1H, m, 7.0-7.2 (4H, n) Reference Exanple 14

4- Br ono- 2- net hyl benzyl al cohol To a sol ution of 4-bronp-2-nethyl benzoic
acid (10 g) in 20 tetrahydrofuran (60 nL) was added

borane-dLnethyIsglfiEe cog |l ex (7.07 g) under ice-cooling. The reaction
m xture PIODYred RY enperature for 5 mnutes, and stirred at
75C for 2 dayg Thetreaction m.xture_was _coaled to toog)tenperatu%e. A
saturated aquedtts Fotass  IMPEEFBoNECePSEPAEESh Wad Sdfdd 3 o™F8 NeHfe O
reaction mxture, and_the_ organi c layer .was separated. _The rgani ¢ | ayer
s vaehEd 4 e BEe AR B PRER SRR s SRORE AnhgaPots Sraes b

sul fate. The sol vent was renoved under 127 16 Novenber 2006 . reduced

pr essur e 266 tgivé -Dh@ HIGORY TERMFIHEF Y9 0 [gh4 - aFPIRIMR TR APh g baT

1.55-1.65 H. .m_, .2.36 (3H, . 4.64 (2H,_d, J=5.4 .2-7.25 1H,

m, 75_13_ 1719%%1}7&].225 —r:hsogrﬁ ygT—éﬁ-)C—éayégazrﬂ)]T(ee 1f§dcead of 5';2 2, Z , 3 , g—%etrg—

4-1(4-B - 2- et hyl ph I thyl]-1, 2-di hydyo-5-i | -

St pyr az 6 555HE 5 Tk SQARATG G RO 2 LABORESRY b BSRBY L5, 0 g)

10 in dighLoroneth§n§J£50 n.) .was added thionyl chloride (3.8 nmL) under
e

i ce- cool Png > XA F &% W xt ure was stirred at room

1H*‘NMR (CDCl3) 0 ppm:

1.1-1.2 (6H, m), 1.78 (3H, s), 1.99 (3H, s), 2.02 (3H, s), 2.06

10 (3H, s), 2.2% (3H, s), 2.75-2.9 (1H, m), 3.13 (2H, 4, J=7.3Hz),

E A 7 11y =) T_1€ OTT-\ L B | /117 p-) T_ 17 aorr_ ~ o 0~ A f e
3.54 \i1x, Q, uv=silv.0Nnz}, S5.04 (a1, 44, uv=iLo0o.0nz), S5.0-J3.Y (l1n,

m), 4.05-4.15(1H, m), 4.25-4.35(1H, m), 5.1-5.3(3H, m), 5.5-5.6

(1H, m), 6.15-6.25 (1H, m), 6.46 (lH, 4, J=16.1Hz), 6.85 (1H,

3 Y f 7 To"T OTTo - = £ = —
7.9ﬂ2}, 7.05 (1iH, u=j.onzj, 7.15 \LH, S5)

€L

A T
G, J=

15
Reference Example 18
3-(2,3,4,6-Tetra-0O-acetyl-f-D-glucopyranosyloxy)-4-({4-
[(lE)-2-carboxyvinyl]-2-methylphenyllmethyl)-5-isopropyl-
l1H-pyrazole

20 The title compound was prepared in a similar manner to

that described in Reference Example 4 using 3-(2,3,4,6-tetra-
O-acetyl-pB-D-glucopyranosyloxy)-4-[(4-bromo-2-methyl-
phenyl)methyl]-5-isopropyl-1H-pyrazole and acrylic acid
instead of 3-(2,3,4,6-tetra-0-acetyl-f-D-glucopyranosyloxy)-

25 4-[(4-bromophenyl)methyl]-5-isopropyl-1H-pyrazole and
3-butenoic acid, respectively.

1H“NMR (CDC1l3) O ppm:



tenperature over ni ght. The reaction m xture was concentrated under

reduced pressure to give 4-brono-2- met%yl benzyl chloridg néfuled) 2000 2
in 15 tetrahydrofuran (90 nL)

suspensi on of sodi um hydride (60%
was added et hyl 4-nethyl-3-o0xo0- pent anoate (7.5 g) under ice-cooling,
the reaction mxture was stirred at roomtenperature for 1 hour.

4- Brono- 2- net hyl - benzyl chloride (9.8 g) was added to the reaction

m xture, and_ the resultlng] m xture was stirred at 70Cf or 3days.

Ther eact o 20 2nf &Hur®) wds &ou?gd $htd a?%é@ﬁra?éd e d A afron? uff
chloride _solution,_ and the m xture was extracted wi.th diethyl ether.
organi ¢ (3¥ers has varshal - V\H h 4welt e - AddH br‘i“$1 3 att (dfi-ed o'?/e¥

magnesi um sulfate The sol vent_ was renoved under gduced pressure.

sol ut i on3of %tHa! r @sPdde - PR 20 ol rdins {20 95" vihs? hbdE drﬂ/d‘?a%?né}lz

and

The
éﬂﬁ}drous

rmnohydrate (5.4 m_)é and the_m xture was stirred at 90C overni ht The

react i onZnktdrednad (Jcpo'n&gnt Paﬂéd‘lﬁﬁde? tétlcet presstrlgH -afid -t et
resi due vvas treated 128 16 Noverrb 2006 w th n-hexane-di eth et her
(10/ 1 t 618pydt 217722 )phe - cH}étéil sdwéPeSHal)l et gy £ filt‘i’a%/r% Zhnd

washed wi th n-hexane,  water andn-hexane successively, and dr| ed _under -

reduced 5r ésdure ! 11Ho &)ve t-Re Tt-i% I(éHcoHt)ouﬂd 6(912( 4 g)dl 57}p -8

(DI\/BOdG) 8 ppm 1.05 (6H, d, J=6.8Hz), 2.28 (3H, s), 2.65-2.8 (1H, m,
7.33

3.45 (2H, s), 682(1H d, J=8.2Hz), 7.24 (1H, dd, J=8.2Hz, 1.8Hz),
(1H d, J=1. 8?2 .5-12.0 (2H, br) 10 Reference Exarrpl e 16
3-(2,3,4" §a’1‘8 FalB acetyl C~- D gl ucopyr anosy! oxy) - 4- [ ( 4-

br omo- 2- HEHQXIQBeqXIE %%%L&lSII%%%t%%w)egﬁyﬁgg¥g§moyl’propyl} 2-

10 methylphenyl)methyl]}-3-(f-D-glucopyranosyloxy)-5-isopropyl-

LI a4

————— e = ) —
10 -Pyrazoie

The title compound was prepared in a similar manner to
that described in Example 1 using 3-(2,3,4,6-tetra-0O-acetyl-
p-D-~giucopyranosyloxy)-4-({4-{(1F)-3-carboxyprop-l-enylj-2-

15 methylphenyl}methyl)-5-isopropyl-1H-pyrazole and 2-amino-2-
methylpropicnamide instead of 3-(2,3,4,6-tetra-O-acetyl-f3-D-
Qlucopyranosyloxy)—4—({4-[(lE)—3—carboxyprop—l—enyl]—
phenyl}methyl)-5-isopropyl-1H-pyrazole and glycinamide
hydrochloride, respectively.

20 H—NMR (CD3OD) & ppm:
1.1-1.2(6H,m),1.44(6H,s),1.8-1.9(2H,m), 2.2 (24, t, J=7.6Hz),
2.3 (3H, S), 2.55 (2H, t, J=7.6Hz), 2.75-2.9 (1H, m), 3.2-3.4
(44, m), 3.6-3.9 (4H, m), 4.95-5.1 (1H, m), 6.8-6.9 (2H, m),

6.9-7.0 (1lH, m)

Example 45

4-{(4-{(1E)-2-[1-Carbamoyl-1-(methyl)ethylcarbamoyl]lvinyl}-




The title conpound was prepared inasimlar manner to that described in
Ref erence Exanple 3 using 4-[(4-brono-2- 15 16 November 2006
met hyl phenyl ) et hyl ] - 1, 2- di hydr o- 5-i 98pr opyl - 3H pyrazol -3 one instead of
4-1 (4- bronophenyl ) met hyl ) -1, 2- di hydro-5- i sopropyl - 3H pyrazol -3-one. 1H -
NVR (CDC13) 6 ppm 1.1-1.2 (6H, m, 1.81 (3H, s), 1.99 (3H, s), 2.02 (3H,
s), 2.06 20 (3H, s), 2.28 (3H, s), 2.75-2.9 (1H, m, 3.49 (1H d,
J=16. 7Hz), 3.59 (1H, d, J=16. 7Ft) , 3.8-3.9 (1H, m, 4.05-4.2 (1H, m,
4.3 (1R-mpihyiaiRedyd)matbyR) -35(f-B-81lp8pPympno5y308ye -GH, n), 6.76
(1H, d, J=8.2Hz), 7.1-7.2 (1H, m, 7.25-7.3 (1H, m 25 Reference Exanple
17  3- ( ASPRE®YTht HA-P¥RREOYE- ( 3- D- gl ucopyr anosyl oxy) - 4- ({ 4-
[ (1E) - 3- car boxyprop-1-enyl ] - 2- nethylphenyl}nethyl) 5 129 16 Novenber 2006
i sopropyl - 1H pyiraziol el THeOTR Q¥Rd G GUTRP HeR] p’rfér?arsé(ﬂullnala 3 eartranner
to that described in Reference Exanple 4usin 2,3,4,6-tetra-0o
acetyl - (Bhar glecopiPadosy| Bxgyrie[ 24- BESRE- 2- 28t yKplerpitras O-
met hyl ) - 5-i sopropyl - 1H pyrazol e i nstead of 3-(2,3,4,6-tetra-
0- acétyl aqestﬂrﬁﬂ&o@w@mﬁyamwquw 44 bt éﬁm;bhéﬁyk)zrr@ﬁﬁ@p}wvlnyll -
5- |sopr yrazole. 1H - NWVR (CDC13) S ppm 1.1-1.2 (6H m, 1.78
(3H, s), 1@%%?X£%he%¥l}QGGQY%2H5 é?OPQOBBl 18 PXHaZ§}e @Wﬂa%iﬁmlqﬂ
2.75-2.9 (1H, 3.13 (2H, d, J=7.3Hz), A ( ~ A
u, J= Pv%nﬁqth BMQR%PQadeeJLEBtQPE)Oﬁ 8- é273(fH6 ﬁFtra4Qﬁ?QPq¥#(1H m
, 4.25-4.35 (1H, m , 5. 1-5. 3 (3H m , 5. 5-5. 6

B-D- clucopyranosy10xy) 4-({4-1(1E)-3- carboxyprop-l-enyl]-

phenyllmethyl)-5-isopropyl-1H-pyrazole and ammoniumchloride,
10 respectively.
—NMR {CD30D) 6 ppm:
1.05-1.15 (6H, m), 1.52 (6H, s), 2.36 (3H, s), 2.75-2.9 (1R,
m), 3.2-3.4 (4H, m), 3.6-3.85 (4H, m), 5.0-5.1 (1H, m}, 6.58

{iH, &, J=i5.8Hz), 7.0 (iH, 4, J=7.9Hz), 7.2-7.3 (1H, m), 7.33

15 (1H, s), 7.43 (1H, &, J=15.8Hz)

Example 46

3-(B-D-Glucopyranosyloxy)-4-[(4-{(1E)-2-[2~-hydroxy-1-

hydroxymethyl-1-(methyl)ethylcarbamoyl]lvinyl}-2-methyl-

20 phenyl)methyl]-5-isopropyl-1H-pyrazole

The title compound was prepared in a similar manner to
thatdescribedinExample26usingB—(2,3,4,6—tetra—0—acetyl—ﬁ—
D-glucopyrancsyloxy)-4-({4-[(1E)-2-carboxyvinyl]-2-methyl-
phenyl}methyl)-5-isopropyl-1H-pyrazole and 2-amino-2-methyl-

25 1,3-propanediol instead of 3-(2,3,4,6-tetra-0O-acetyl-f3-D-
glucopyranosyloxy)-4-({4-{(1E)-3-carboxyprop-l-enyl]}-

phenyl}methyl)~5-isopropyl-1H-pyrazole and ammoniumchloride,



(1H, m, 6.15-6.25 (1H, m, 6.46 (1H d, J=16.1Hz), 6.85 (114-, u, J=7 .
O9Hz ) , 7 . 05 ( iii, d, J= %9H z) , 7.15 (1H, s' 15 Ref airRketeExXaoq e

18 3-(2,3,4,6-Tetra-0-acety|-(3-D—g|é@ﬂpyranosyloxy) 4- ({ 4-

[ (I E) - 2-car boxyvi nyl ] -2-met hyl phenyl ) net hyl ) - 5-i sopropyl - 1H pyrazole 20

The title conpound was prepared in a simlar manner to that
Ref erence Exanple 4 using 3-(2,3,4,6-tetra-
O acetyl - (3-D-gl ucopyranosyl oxy) - 4-[ (4- br ono- 2- net hyl

descri bed in

phenyl ) mEEpEEcBLNEsghr opyl - 1H pyrazol e and acrylic acid instead of

3-(2,3,4,,6-tetra- O acetyl - (3-D gl ucopyranosyl oxy) - 25

4-[ (4- broﬁbpﬂ@ﬁyﬁﬁﬁs@ﬁylﬁ Brihsopropyl -1 H pyrazol e and 3-butenoic acid,

respectively 1H - NMR (CDC1l3) 8 ppm 130 16 Novenber 2006 1.1-1.2 (6H
n, 1.73 1(:5)ﬁ -sl) 151@9* (m d)., 3 238‘4 €3H, 2sP6 £3H6 S(3H2-J)P 22934 1H3H,
s)2829g 8 (1H, d, J=17.2Hz),  3.69 (1H, d, J=17.2Hz),
3.85-3. 959 (1H 2ﬁr3 43, Qﬁh(m dd6-3=85 (g, m 2 52P12)(1H4@5J(=leHad
J=12.4Hz, 3.9Hz), 5. 15 5 3 3H rQ 5.45 5 j=7. 8Hz

1 H,5d 6-$219 IH 8#&) 9d(1HJ-di Jﬂwﬁz 7722¢ él%*lHd
7374 1H@£ 7.69 1HdJ158HZé} npl e 44

4- [ (4- { 3T7--EdDanoh139 - (bt 51 ) et A4 Pban%yh]p%%p%*})z 10

met hyl phenyl ) net hyl ] - 3- ((3- D- gl ucopyr anosyl oxy) - 5-i sopropyl - iii-pyrazuie

The title conpound was prepared in a simlar manner to that
Exanpl e 1 using 3-7(2,3,4, 6-tetra-O acetyl -
Example 4

3-(f-D-Glucopyranosyloxy)-5-isopropyl-4-[(4-{(1E)-2-

described in

[2-

10 (sulfamoylamino)ethylcarbamoyl]jvinyl}-2-methylphenyl)-

methylj-1H-pyrazole

The title compound was prepared in a similar manner to

that described in Example 26 using 3-(2,3,4,6-tetra-0-

acetyl-

B—D—glucopyranosyloxy)-4—({4—[(1E)—2—carboxyvinyl]—2-

15 methylphenyl}methyl)-5-isopropyl-1H-pyrazole and

N-sulfamoylethylenediamine instead of 3-(2,3,4,6-tetra-0-

acetyl-f3-D-glucopyranosyloxy)-4-({4-[(1E)-3-carboxyprop-1-

enyl]lphenyl}methyl)-5-isopropyl-1H-pyrazole and ammonium

chloride, respectively.

20 TH—NMR (CD30D) & ppm:

1.05 -1.2 (6H, m), 2.36 (3H, s), 2.75-2.9 (1H, m), 3.

t, J=6.3Hz), 3.25-3.4 (4H, m), 3.47 (2H, t, J=6.3Hz),

(1H, m), 3.7-3.9 (3H, m), 5.04 (1H, 4, J=7.3Hz), 6.54

19 (2H,

3.6-3.7

(1H, 4,

J=15.7Hz), 7;0 (1H, d, J=7.9Hz), 7.27 (iH, 4, J=7.9Hz), 7.33

25 (1, s), 7.47 (1H, 4, J=15.7Hz)

Reference Example 19



p- D- gl ucopyr anosyl oxy) -4-((4-[ (1E) - 3-car boxyprop-1-enyi]-2 15

met hyl phenyl } met hyl ) - 5- |sopropyl 1H pyrazol e and 2- amp@b%vember 2006
met hyl propi onani de i nstead of 3-(2,3,43%-tetra-C acetyl-(3-D

gl ucopyr anosyl oxy) -4- ({4-[ (1E) - 3- car boxyprop-1| -enyl ] -

phenyl } net hyl ) - 5-i sopropyl - 1H pyrazol e and gl yci nam de hydrochl ori de,
respectively. 20 H- NWR (CD30D) 8 ppm 1. 1-1.2 (6H nm , 1.44 (6H, s)
1.8-1.9 (2H, m , 2.2 (2H, t, J=7.6Hz) , 2.3 (3H, 5), 2.55 (2H, t,
J=7.6Hz) 3-227%. 2.9 (TeHranQ- BB P-4l ag toBy 62809y LaKy )~ [4.495-5. 1
(1H, m, 6.8-6.9 (2H, n),6970(1Hn)25ExarrpIe45

4-1 (4-{(1By-{4- A HyP 2BP Ha T ‘
Novenber 2006 2- et hyl phenyl)net hyI) 3 ((3- Dgl ucopyranosyl oxy) 5-

i sopr opy metHydyir-dz¢lsermaryl 11 msomekRl was prepared in a simlar manner
to that described in Exanple 26 using 3-(2,3,4,6-tetra-0O 5

acetyl -(3-Dgl ﬁ@opw@u@gﬂmwﬁﬁ#%{314(6E1)ezrea6baxyvhf&ylﬁ]—b galacto-

2- met hyl phenyl } met hyI) 5-i sopropyl - 1H pyrazol e and 2-am no-

2- met hy| pyeginesatiory )i tist @t bf1BL(2; caamb@xyrélﬁm-bawwphenyl}—

(3-D-gl ucopyranos | oxy)-4-({4 | E) - 3- car boxyprop-1-en -

phenyl } mEefpy)- 'iy Yllﬂf%ymérﬁ%l%nﬂoa hi 4 HhX’olﬂP—H@thYﬂ.O
respectively. H-IYPltC (1:1)3171)) o ppm 1.05-1.15 (6H m, 1.52 (6H
s), 2.36fegmargyde p2 ph)were phdedny) 8@3213%1( Bafimayhydapizgopsopaty) ny

5.0-5.1 (1H, IQ._ 6. 58 . .
carbodiimide hydrochloride (0.18 g), 1l-hydroxybenzotriazole

(0.13 g), benzyl 2-amino-2-methylpropionate p-toluenesulfonic

10 acidsalt (1.16g) andtriethylamine (0.64 g) at roomtemperature,
and the mixture was stirred overnignt. To the reaction mixture
was added water, and the resulting mixture was extracted with
dichloromethane. The organic layer was washed with water and
brine, and dried over anhydrous sodium sulifate. The solvent

15 was removed under reduced pressure, and the residue was purified
by column chrematography on silica gel (eluent: n-hexane/ethyl
acetate = 1/1 - ethyl acetate) to give 3-(2,3,4,6-tetra-0-
acetyl-f-D-galactopyranosyloxy)-4-[(4-{(1E)-3-[1-benzyloxy-
carbonyl-1-(methyl)ethylcarbamoyl]prop-1l-enyl}phenyl)-

20 methyl]l-5-isopropyl-1H-pyrazole (O.lé g). This material was
dissolved in methancl (2 mL). To the solution was added 10%
palladium-carbon powder (50 mg), and the mixture was stirred
at room temperature under a hydrogen atmosphere for 4 hours.
The insolublematerial was removed by filtration, and the solvent

25 of the filtrate was removed under reduced pressure to give the

title compound (0.15 g).

1H"‘NMR (CDCl3) & ppm:



(IN, d, 3=i5.8Hz), 7.0 (iN, d, 3=7.9Hz), 7.2-7.3 (1H, m, 7.33 15 (1H,
s), 7.43 (1H, d, J=15.5Hz) Exarrpl e 46 16 November 2006
3-((3-D-d ucopyranosyl oxy) - 4- [ (4- { (1BP42-[ 2- hydr oxy- | -
hydr oxynet hyl -1 - (et hyl ) et hyl car banoyl ] vi nyl } - 2- net hyl 20
phenyl ) met hyl ] - 5-i sopropyl -1 H pyrazol e The title conpound was prepared in
a simlar manner to that described in Exanple 26 using
3-(2,3,4,6-tetra-0-acetyl -f 3-
D- gl ucop%/r(ého%yillokw 4m{{4l[éVE)(3§-c§r)bo>ly\5|9n3ﬁl3]H- 2-Snet Ryl85 (3H, s),
phenyl}rreth | )-5-isoprop -1H pyrazol e and 2-am no-2-net hyl 25

, 3- prophn%%irbl%n(s?tlé»aﬁl f139?2{) 4.50-t et P3- Glceétlyl 2(3-p-2 (5H, m),
gI ucopyr anosyl oxy) -4- ({4-[ (1E) - 3- car boxyprop-1-enyl ] -
phenyl } net yI2H 51 sbpf opy£ ) | BB é1dndm mﬁ)rﬁﬁjrhl@hl @r il 6 1812) 16
Novenber 2006 respectlvelﬁl 1H - NWR (CD3OD) 8 ppm 1.05 -1.15 (6H, m,
1.3 (3H,3s§8 (2H36d¢ 3 163)1HD) ;78-9 - 9-@1HH /), 8. p5-(3H54¢4H =19 . 018z 6- 3. 85
(8H, m, 5.04 (1H, d, J=6.1Hz), 662&1HdJ155Hz)699(1Hd
J=7.6Hz)8.-ZH2p. (4H7 41H,1&3, GTHzl)l 0Rz325¢aHz)s)5- OB 42H 188 . J=1=1HIBHy)
Exanmple 47 3-((3-D-d ucopr%ranosyl oXxy) - 5- |soproE | - 4- [(4 glE} 2-[2- 10
(sul f a-ho¥tah nd) 2t Aarbado - ¥izny| P-2-Fethy éhem/m H, s),
met hyl ] -i Hpyrazol e The title conpound was prepared in a sinmilar manner
to that6d%£c7rbebl4ﬁn BXanpl e 26 using 3-(2,3,4,6-tetra-O acetyl -
| ~- D- gl ucopyr anosyl oxy) -4-((4-[ (1E) - 2- car boxyvi nyI] 2 15
nmet hyl phenyl } net hyl ) - 5-i sopr opyl - 1H pyrazol e and

Reference Example 20

10 3-(2,3,4,6-Tetra-0O-acetyl-f-D-glucopyranosyloxy)-4-[(4-{3-

Cl

carboxy-1i-{methyijethylcarbamoyljpropyljphenyljmethyl]-

o

{1-

5-isopropyl-1H-pyrazole

The title compound was prepared in a similar manner to
that descrivbed in Reference Examplie 19 using 3-(2,3,4,6-tetra-
15 O-acetyl-B-D-glucopyranosyloxy)-4-({4-[(1E)-3-carboxyprop-
l-enyllphenyllmethyl)}-5-isopropyl-1H-pyrazole instead of
3-(2,3,4,6-tetra-0O-acetyl-B-D-galactopyranosyloxy)-4-({4-
[(1E)-3-carboxyprop-1-enyl]phenyl}methyl)-5-isopropyl-1H-
pyrazole.
20 1H—NMR (CDbCl3) & ppm:
1.05-1.2 (6H, m), 1.57 (3H, s), 1.58 (3H, s}, 1.85 (3H, s),
1.85-1.95 (2H, m), 2.0 (3H, s), 2.03 (3H, s), 2.05 (3H, s), 2.15
(2H, t, J=7.6Hz), 2.6 (2H, t, J=7.5Hz), 2.8-2.95 (1H, m), 3.58
(18, 4, J=15.7Hz), 3.66 (1H, d, J=15.7Hz), 3.8-3.9 (14, m), 4,17
25 (1H, 4d, J=11.9H=z, 2.2Hz), 4.34 (1H, dd, J=11.9Hz, 3.4Hz),
5.15-5.3 (3H, m), 5.35-5.45 (1H, m), 6.18 (1H, s), 6.95-7.1 (4H,

m)



N-sul fanoyl et hyl enedi ami ne instead of 3-(2,3,4,6-tetra-0

acetyl - (3- D gl ucopyranosyl oxy)-4- ({4-[ (1E) - 3- carboxyprqg—hbvember 2006
enyl ] phenyl ) met hyl ) - 5-i sopr opyl - 1H py¥3azol e and ammoni um chlori de,
respectively. 20 1H - NWR (CD30D) 8 ppm 1.05 -1.2 (6H, m, 2.36 (3H, s),
2.75-2.9 (1H, m, 3.19 (2H, t, J=6.3Hz), 3.25-3.4 (4H, m, 3.47 (2H t,
J=6.3Hz), 3.6-3.7 (1H m, 3.7-3.9 (3H, nm, 5.04 (1H, d, J=7.3Hz), 6.54
(1H, d, J=15.7Hz), 7.0 (1H, d, J=7.9Hz), 7.27 (1H, d, J=7.9Hz), 7.33 25
(1H, s), 7.47 (1H, d, J=15.7Hz) Reference Exanple 19 133 16 Novenber 2006
3-(2,3,4,6-Tetra- O acetyl - (3-D gal act opyr anosyl oxy) -4-[ (4-

{3-[ 1- caRbbryehcenBihyplet Byl car banoyl | propyl ) phenyl ) -

nmet hyl ] - 5-i sopropyl - 1H pyrazol e To a sol ution of

3-(2, 3,436{0eBr,a, 6-Teetrpl-O-3cbigdl-8cDoglhicopyranosyloxy)-4-[ (4-{3-
pyranosyl oxy)-4-({4-[ (1E) - 3- car boxyprop-| - enyl ] phenyl) -

met hyl ) - blirsepbopyl1ikimpyhyidkeshydcd rppmony INpN-agiviiet 13- me figy ram de

(2mL) wer e added 1-ethyl - 3-(3-di net hyl am nopropyl )- carbodii m de

hydr dchl phiedgl (0e1Byd) - StibpororybeAZopyirazglle (0.13 g), benzyl

2- am no- 2- et hyl propi onate p-tol uenesul fonic 10 acid salt (1.- 16 g) and
triethyl am ne The64dig)eatomponndevperereparedaibn & heimikeéureamasrstorred
overnight. To the reaction m xture was added water, and the resulting

m xt ure Whsteescavitbed i Rafedenhk dxemalitaheusThe Jor(Fam ot | @yeetwasOwashed
with water and brine, and dried over anhydrous sodium sul fate. The

sol vent &Bewms- Beﬁbgédcgpmgarxpeb}&cw)pﬁeﬁn&ré(@ﬁd&—mnwmmmls—

purified b{ col um chronato%raphy on silica g (el uent: n-hexane/ et hyl
enyl]-2-methylphenyljmethyl)-5- 1sopropyl 1H- pyrazole

10 instead of 3-(2,3,4,6-tetra-O-acetyl-f-D-galactopyranosyl-
oxyj-4-({4-{(1E)-3-carbvoxyprop-l-enyl]phenyl}methyl)-5-
isopropyl-1H-pyrazole.

'H~NMR (cbcli) & ppm:

”

1.05-1.1i5 (6H, mj), 1.57 (3H, s), 1.58 (3H, s), 1.76 (3H, s),
15 1.85-1.95 (2H, m), 1.99 (3H, s), 2.02 (3H, s), 2.05 (3H, s),
2.1-2.2 (2H, m), 2.25 (3H, s), 2.5-2.6 (24, m), 2.7-2.85 (1H,

- m), 3.51 (1H, 4, J=16.8Hz), 3.61 (1H, 4, J=16.8Hz), 3.8-3.9 (1H,
m), 4.1-4.2 (1H, m), 4.32 (1H, 44, J=12.2Hz, 3.4Hz), 5.15-5.3

" (3H,m),5.38(1H,d,J=8.1Hz), 6.23(1H,s), 6.77(1H,d, J=7.8Hz),

20 6.85 (1H, 4, J=7.8Hz), 6.93 (1H, s)

Example 48

3-(f-D-Galactopyranosyloxy)-4-{(4-{3-[1-{[4-(2-hydroxy-

ethyl)piperazin-1l-yl]lcarbonyl}-1-(methyl)ethylcarbamoyl]-

25 propyll}phenyl)methyl]-5-isopropyl-lH-pyrazole
To a solution of 3-(2,3,4,6-tetra-0O-acetyl-f§-D-galacto-

pyranosyloxy)-4-[(4-{3-[1-carboxy-1-(methyl)ethyl-



acetate = 1/1 - ethyl acetate) to give 3-(2,3,4,6-tetra-0

acetyl - (3- D-gal act opyranosyl oxy) -4-[ (4- ({{)(I E) - 3-[ 1- benzylkox¥oember 2006

car bonyl -1 - (net hyl ) et hyl car banoyl ] prob enyl ) phenyl ) 20

met hyl ] - 5-i sopropyl - 1H pyrazole (0.18 g). This material was dissolved in
met hanol (2 nL). To the solution was added 10% pal | adi um carbon powder
(50 ng), and the m xture vvas stirred at room tenperature under a

hydr ogen at nosphere for 4 The insoluble material was renoved by
filtrati &?r%ﬁﬁ@%%bp%ﬂh%h?h?%y%?m?%yﬂ I b r 4B 8PRARY Fedbv &Y T@Fsere r‘e?ﬂ:ced
pressure to give the title corrpound (0,15 }J 1H - NNR (.CDC13) m
134 16 NO\Enbdr Habdsdinegryit ?rf(l@fptd?o”)i%ﬂ? 3KHETS) aﬁf-es‘-gl(:ﬂfﬂ‘}sl) 3.85
(3Hs) 185195(2Hr’r)199 (3H, s), . 2.02 (3H _s) 2.2 (5H, n);
6 (2H 6 -dyﬂvetztml)amﬂzn%péoml %Fbw?ll@l@@ tlmroahlswtslemzlﬁ ng) 68
(1HdJ161Hz)404 (1H, m, (1H  dd, J=11,0Hz, 548.2Hz4.27
(1H, dd, 1J%myb@l%¢%la%0b%<€m9)%rbdlaf«iohgﬂfoxygt@mzl))m@%m?(lm d,
J=8. 1Hz) 5.4-5. S) 6. 95- 7. Ref er ence

ExanpPe 40 409 3- P?dBt}kP IB“’FEPF 8 Wésa%feﬁ/‘t‘ eqat Iﬁ%“h'&%‘b@/‘?’éﬂtﬁ‘é??%r gy { 3-

[ 1- car box |-(rret hyl ) et hyl car banoyl j pr.o phenyl ) net h

5-isoproﬂ§§ﬂ Chererazond” teuwtfﬂéad&tﬂoﬁﬁai éd%HmQquI?ﬁ}Péjre
manner to that descrlbedln RJO ence Exanp Ie 19 usin (2346tetra-
15 0 aceSAED ity rro?;ﬂ N A SR

3 (23 4 0Nt FRDCRALEER S08 DREAFact Dy G eg Gy B LEHFe was added

acetic acid (0.1 mL), and the mixture was diluted with water
10 (1 mL). The insoluble material was removed by filtration, and
the filtrate was purified by preparative reverse phase column
chromatography (Shiseidoc CAPCELL PAK UG120 ODS, 5 pL, 120 A,
20 x 50mm, flow rate 30 mL/minute linear gradient, water/
acetonitri = 50/10 - 10/60) to give the title compound (4 mg).
15 1H —NMR (CD30D) & ppm:
1.05-1.15 (6H, m), 1.42 (6H, s), 1.8-1.95 (2H, m), 2.17 (2H,
t, J=7.7Hz), 2.35-2.55 (6H, m), 2.58 (2H, t, J=7.6Hz), 2.8-2.95
(1H, m), 3.52 (1H, dd, J=9.7Hz, 3.4Hz), 3.55-3.8 (12H, m), 3.87
(1H, &, J=3.4Hz), 5.08 (iH, 4, J=8.0Hz), 7.0-7.15 (4H, m)
20
Example 49

3-(B-D-Glucopyranosyloxy)-4-{[4-(3-{1-[2-hydroxy-1-

(hydroxymethyl)ethylcarbamoyl]-1-(methyl)ethylcarbamoyl}-

propyl)phenyllmethyl}-5-isopropyl-1H-pyrazole

25 The title compound was prepared in a similar manner to

that described in Example 48 using 3-(2,3,4,6-tetra-0O-acetyl-p3-

D-glucopyranosyloxy)-4-[(4-{3-[1-carboxy-1-(methyl)ethyl-



[ (1E) - 3- car boxyprop-1-enyl j phenyl } net hyl ) - 5-i sopropyl - 1H pyrazole. 20 1H
- NWVR (CDC13) 8 ppm 1.05-1.2 (6H, m), 1.57 (3H, s), 1;58d¢3mbes) 203685
(3H, s), 1.85-1.95 (2H, nm), 2.0 (3HI3%), 2.03 (3H, s), 2.05 (3H, s),
2.15 (2H, t, J=7.6Hz), 2.6 (2H, t, J=7.5Hz), 2.8-2.95 (1H, m, 3.58
(1H, d, J=15.7Hz), 3.66 (1H, d, J=15.7Hz), 3.8-3.9 (114, m), 4,17 25 (1H,
dd, J=11.9Hz. 2.2Hz), 4.34 (1H, dd, J=11.9Hz, 3.4Hz), 5.15-5.3 (3H, m,
5.35-5.45 (1H, nm), 6.18 (1H s), 6.95-7.1 (4H, m 16 Novenber 2006 135
Ref er enceaEranpivé 1Rropyllphenyl)methyl]-5-isopropyl-1H-pyrazole and
3-(2,3,4,6-Tetra- O acetyl - (3-D gl ucopyr anosyl oxy) -4-[ (4-{3-

[ 1- car boxyanipaet hpl-pacrpnesdibanioyd erdpy 13--(2. etthyd- B tra-C-acetyl-
phenyl ) net hyl ] - 5-i sopropyl - 1H pyrazol e The title conpound was prepared in
a siml af-Pegakactopyrhavsideryi béd [ A-Ref ¢leresbExamil-d med hysl ng
3-(2,3,4,6-tetra-0-

acet yl - (8tv §racbpypeaad Pyrexy ) phepyd) peitbyld -SailseRyemyp-11H -

enyl ] - 2- met hyl phenyl } met hyl ) - 5-i sopropyl -1 H pyrazol e 10 i nstead of

3- (2,58, 40Braaei&- endcdryR-pyPrgxyethypy Papsspizine, respectively.
oxy)-4-({4-[ (1E) - 3-car boxyprop-1 -enyl ] phenyl } net hyl ) - 5- ‘

i sopr opyl HTHMR/ r 6GRd @D ) IHPPT™NMR (CDC13) 5 ppm 1.05-1.15 (6H, n), 1.57
(3H, s), 1.58 (3H, s), 1.76 (3H, s), 15 1.85-1.95 (2H, m, 1.99 (3H, s),
2.02 (3HL-89:122066H3M0) s)L-432(¢H2 9) (2H 81,92 (25.(8py, 3)192(BH2 & (2H,

)
, 2.7-2.85 (1H, 3.51 (1H, _d, J=16,8Hz 3.61 (1H, d, J=16. 8Hz) ,
?.8-3.9 {10 5Hz) 2%8 (2H, t(, J=7.5Hz), 2.85)-2.95 (11&, m), 3.25-3.45 )

(4H, m), 3.5-3.95 (9H, m), 5.0-5.15 (1H, m), 7.0-7.2 (4H, m)

10
Exampie 50
3-(p-D-Glucopyranosyloxy)-4-{[4-(3-{1-[2-hydroxy-1,1-bis-
(hydroxymethyl)ethylcarbamoyl]-1-(methyl)ethylcarbamoyl}-
propylliphenyljmethyl}-5-isopropyl-1H-pyrazole

15 The title compound was prepared in a similar manner to

that described in Example 48 using 3-(2,3,4,6-tetra-0O-acetyl-
f-D-glucopyranosyloxy)-4-[(4-{3-[1l-carboxy-1-(methyl)ethyl-
carbamoyl]propyllphenyl)methyl]-5-isopropyl-1H-pyrazole and
tris(hydroxymethyl)aminomethane instead of 3-(2,3,4,6-tetra-
20 O-acetyl-p-D-galactopyranosyloxy)-4-[(4-{3-[1l-carboxy-1-
(methyl)ethylcarbamoyl ]propyll}phenyl)methyl]-5-isopropyl-
1H-pyrazole and 1l-(2-hydroxyethyl)piperazine, respectively.
lH-—NMR (CD30D) O ppm:
1.05-1.2 (6H, m), 1.42 (6H, s), 1.8-1.95 (2H, m), 2.18 (2H, t,
25 J=7.5Hz), 2.58 (2H, t, J=7.5Hz), 2.85-3.0 (1H, m), 3.25-3.45

(4H, m), 3.6-3.9 (10H, m), 5.0-5.15 (1H, m), 7.0-7.2 (4H, m)



m, 4.1-4.2 (1H, m, 4.32 (1H, dd, J=12.2Hz, 3.4Hz), 5.15-5.3 (3H, m ,
5.38 (1H, d, J=8. 1Hz) , 6.23 (1H, s) 6.77 (1H, d, Jzd.nSH#ber 2806 6. 85
(1H, d, J=7.8Hz). 6.93 (1H, s) Exanpl &8s

3-(j 3-D Gal act opyranosyl oxy)-4-[(4-{3-[1-{[ 4- (2- hydr oxy-

et hyl ) pi perazi n-1-yl ] carbonyl } - 1- (net hyl ) et hyl car banmoyl ] 25

propyl } phenyl ) met hyl ] - 5-i sopropyl -| H pyrazol e To a sol ution of

3-(2,3,4,6-tetra- O acetyl - (3-D gal act o-

pyranosyIE(%@yf)DMi [X%-{3-[1-car boxy | - (methyl)ethyl 136 16 Novenber 2006
car banoyl | pr opy! } phenyl ) net hyl ] - 5-i sopr opyl - 1H—§> yrazole (30 ng) in

N, N- di metdhwl x@qumf@msvl«@ﬂé\ atide 41£ athyr{3- hyd*c tyethyl-
(3-di net hyl am noprop I car bOdI | m de hydrochl or| de
1- hydr ox \H#EPAHI ' h = PP ¥}
and the m xture was stlrred at roomterrperature over ni ght To the
react i on ANb8REORES HARME3ZYE / L aqueous sodi um hydroxi de sol ution
(0.25 m.), and the resulting m xture was stirred at roomtenperature for
1 hou?P. To the Teadtitdhf XA WAL saddEParsbtic a&idiea MaYNeaiP t he
m xture was diluted with water 10 (1 nL) . The insoluble material was
removed By 1GesiEidied did EXTR IS 148 Afd N -plPRedd AP hridhead W
reverse phase colum chropmat ogra (Shi sei do CAPCELL PAK UGL20 ODS, 5
L, 120 Al- %WWG?WWPQ%%%‘X&/ mnute |inear gradient, water/
acetonltrllle = 90/10 - g/GO) to give the title conmpound (4 ng) . 15 1H
- NI\/R(CD@O‘W 5691301?)0 BPA5 (6H, m), 1 42 (6H s), 1.8-1.95 (2H m),

3:%72.(3? (11|1l 3571'1] E‘)( 1;54§d%§5‘(6H Eg) ﬁ; 8] 3J%7](§;@H © 3.87

10 J=7.6Hz), 2.57 (2H, t, J=7.6Hz), 2.8-2.95 (1H, m), 3.28 (2H,

~

3.65 (4H, m), 3.65-3.8 (5H, m), 3.86 (1H, 4,

Fal a4

t, J=5.8Hz}, 3.45-
J=2.7Hz), 5.08 (1H, 4, J=7.9Hz), 7.0-7.15 (4H, m)
Exampie 52

15 3-(f-D-Galactopyranosyloxy)-5-isopropyl-4-{[4-(3-{1-[2-

(dimethylamino)ethylcarbamoyl]-1-(methyl)ethylcarbamoyl}-

propyl)phenylimethyl}-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Example 48 using N,N-dimethylethylenediamine
20 instead of 1-(2-hydroxyethyl)piperazine.
1H--NMR (CD30D) & ppm:
1.1-1.15 (6H, m), 1.41 (6H, s), 1.8-1.9 (2H, m), 2.19 (2H, t,
J=7.7Hz), 2.24 (6H, s), 2.42 (2H, t, J=6.8Hz), 2.58 (2H, t,
J=7.6Hz), 2.8-2.95 (1H, m), 3.28 (2H, t, J=6.8Hz), 3.52 (1H,
25 &4, J=9.7Hz, 3.3Hz), 3.55-3.65(1H, m), 3.65-3.8 (5H, m), 3.8-3.¢

(1H, m), 5.08 (1H, 4, J=7.4Hz), 7.0-7.15 (4H, m)



(1H, d, J=3.4Hz), 5.08 (1H, d, J=8.0Hz), 7.0-7.15 (4H, nm) 20 Exanple 49
3-((3-D d ucopyranosyl oxy)-4-f[4-(3-(1-[2-hydroxy-1I-
(hydr oxynet hyl ) et hyl car bamoy! ] - 1- ( metl8§l ) et hyl car banpyt § -November 2006
propyl ) phenyl ] net hyl }-5-i sopropyl - 1H pyrazole 25 The title conpound was
prepared in a simlar manner to that described in Exanple 48 using
3-(2,3,4,6-tetra- O acet yl - ( 3- '

D gl ucopyranosyl oxy) -4-[(4-(3-[ 1-carboxy-I-(nethyl)ethyl 137 16 Novenber
2006 cakbanpyt] pBopyl ) phenyl ) net hyl]-5-i sopropyl - 1H pyrazol e and

2-am no- |, 3-propanediol instead of 3-(2,3,4,6-tetra-0O acetyl -

3- D- gal a8t Opyp afdaygboxyrndsiidx{3-plicapboryll-4¢AdtahyId—{1-[2-

et hyl car banmoyl | pr opyl ) phenyl ) net hyl | - 5-i sopropyl -1H 5 pyrazol e and

1- (2- hydt dkyethylapipel ethpécarbspeygflilvétyme thiil-) eV Yd@BR3ED)oE ppm
1.05-1.2 (6H, m, 1.43 (6H, s), 1.8-1.95 (2H, m), 2.19 (2H, t, J=7.5Hz),
2.58 (2Hpropy I Bhbhlz) Im2t8512-9F-pvHazolle 3.25-3.45 (4H, n), 3.5-3.95
(9H, m, 5.0-5.15 (1H, m, 7.0-7.2 (4H, m 10 Exanple 50

3- ((3 D d ucopyrantsylexgympehd-3s {drdpatpdrioxye isimblar manner to
(hydr oxynet hyl ) et hyl car banoyl | - 1- (net hyl ) et hyl car banoyl ) -

propyl ) pheayldeethihgd 51 Espmppyl 48 Hgiyradel(@ , B5 4THe ttd ttrae- @-onpoiund- was
prepared in a simlar manner to that described in Exanple 48 using
3-(2, 3, 43 6btetuaeoyagebylioxy)-4-[(4-{3-[1l-carboxy-1-(methyl)ethyl-
(3-D gl ucopyranosyl oxy)-4-[(4-{3-[1-carboxy-I-(nethyl)ethyl -

car banoytapbepgy ¥ pasapy i oebapyl) Betbipd opyls ePrppydzdife parzole and

N,N-dimethylethylenediamine instead of 3-(2,3,4,6-tetra-0-
10 acetyl-f-D-galactopyranosyloxy)-4-[(4-{3-[1-carboxy-1-

{methyljethylcarbamoyl jpropyljphenyl)jmethylj-5-isopropyi-

l1H-pyrazole and 1-(2-hydroxyethyl)piperazine, respectively.

14— MR (CD30D) & ppm:

1.05-1.15 {(6H, m), 1.41 (6H, s), 1.8-1.9% {2H, m), 2.18 {2ZH, t.
15 J=7.5Hz), 2.23 (6H, s), 2.41 (2H, t, J=6.8Hz), 2.57 (2H, t,

J=7.6Hz), 2.8-2.95 (1H, m), 2.2-3.45 (6H, m), 3.6-3.9 (4H, m),

5.0-5.1 (1H, m), 7.0-7.15 (4H, m)

Example 54

20 3-(pP-D-Glucopyranosyloxy)-5-isopropyl-4-{[4~(3~-{1-[3-

(dimethylamino)propylcarbamoyl]-1-(methyl)ethylcarbamoyl}-

propyl)phenyl]methyl}-1H-pyrazole

The title compound was prepared in a similar manner to

that described in Example 48 using 3-(2,3,4,6-tetra-0O-acetyl-

25 [-D-glucopyranosyloxy)-4-{(4-{3-[1-carboxy-1-(methyl)ethyl-
carbamoyl]propyl}phenyl)methyl]-5-isopropyl-1H-pyrazole and

N,N-dimethyl-1,3-propanediamine instead of 3-(2,3,4,6-tetra-



tris(hydroxynet hyl )am nonet hane instead of 3-(2,3,4,6-tetra 20

O acetyl - (3- D gal act opyranosyl oxy)-4-[ (4-{3-[i-car boxy {5 er 20

(et hyl ) et hyl car banoyl ] pr opyl ) pheny! Y4t hyl ] - 5- i sopr opy Ol\ﬁ pyrazo e and
1- (2- hydr oxyet hyl ) pi perazi ne, respectively. 1H - NWR (CD30OD) 8 ppm
1.05-1.2 (6H, m, 1.42 (6H, s), 1.8-1.95 (2H, m), 2.18 (2H, t, 25
J=7.5Hz), 2.58 (2H, t, J=7.5Hz), 2.85-3.0 (1H, m, 3.25-3.45 (4H m,
3.6-3.9 (10H, m, 5.0-5.15 (1H, m, 7.0-7.2 (4H, m 138 16 November 2006
Exanpl e G1agGe{3iEB @t aglopyranosypbexypxy) FE4-[{(3{{B([2-1gabvoxyet hyl -

car banoyl ) - 1- (net hyl ) et hyl car banoyl ] pr opyl )phenyl ) et hyl | -

5-i sopr opy¢th¥l b?tb!b?érgamﬁ§lﬂ Ptfpévéd 60id \R@tfm@pafrekls¢w<apglm | ar
manner to that described in Exanple 48 using 2-am noethanol instead of
1- (2- hydtxyerayd)ei pedaihé-hyRroxNRRhyEDPADe @ Z3ma . Kasgedsiyely - nj,
1.42 (6H, s), 1.8-1.9 (2H, m), 2.19 (2H t, 10 J=7.6Hz), 2.57 (2H t,
J=7. 6Hz) H2 NgIR2 . (30D, onppr@. 28 (2H, t, 3=5.8Hz), 3.45-3.65 (4H rr)

3.65-3.8 (5H, n), 3.86 (1H d, J=2.7Hz), 5.08§1HdJ79Hz) -7.15
(4H, 5m) Exhnbl £5506H5m), 1. 41 (6H, s), 1.6-1.7 {2H, m), 1.8-1.9 (2H

3- ((3-D Gal act opyr anosyl ox i sopropyl -4-{][ 4-

(di met hyh dniZhd)%t B chir b%ﬁ%yﬂ’}z 1~ 2(-r7et h§H) %{ hyd c3a5r lﬁégrbylt} -Ipt oPE) .

phenyl ) net hyl } - 1H pyrazol e The title conmpound was prepared in a simlar
manner t®-51HaH .dbsdri’bedia h Bx8fpPe 280 Usi Ay -N3 N 8i (¥ét hl-ed 1Yt €H24I ani ne

20 |nste3ad of 1-(2- hydrox:}/et hj}/lgpl (?ra2| ne

3-3.45 (4H, m) .8-3.9 (1H, m), 5.0-5.1 (1H,

m), 7.0-7.15 (4H, m)

10
Example 55
3-(Bf-D-Glucopyranosyloxy)-4-[(4-{3-[1-{[4-(2-hydroxyethyl) -
piperazin-l-yl]lcarbonyl}-1-{methyl)ethylcarbamoyl]lpropyl}-
phenyl)methylj-5-isopropyl-id-pyrazole

15 The title compound was prepared in a similar manner to

that described in Example 48 using3-~(2,3,4,6-tetra-0-acetyl-p-

D-glucopyranosyloxy)-4-[(4-{3-[1l-carboxy-1-(methyl)ethyl-

carbamoyl]lpropyll}phenyl)methyl]-5-isopropyl-1H-pyrazole

instead of 3-(2,3,4,6-tetra-0O-acetyl-f3-D-galactopyranosyl-
20 oxy)-4-[(4-{3-[1-carboxy-1-(methyl)ethylcarbamoyl]propyl}-

phenyl)methyl]-5-isopropyl-1H-pyrazole.

1H‘“NMR (CD30D) & ppm:

1.1-1.2 (6H, m), 1.42 (6H, s), 1.8-1.95 (24, m), 2.16 (2H, t,

J=7.5Hz), 2.35-2.55 (6H, m), 2.58 (2H, t, J=7.3Hz), 2.85-3.0
25 (1H, m), 3.25-3.45 (4H, m), 3.55-3.9 (10H, mj, 5.0-5.15 (1H,

m), 7.0-7.15 (4H, m)



1H - NNR (CD3OD) 8 ppm 1.1-1.15 (6H, nm), 1.41 (6H, s), 1.8-1.9 (2H, n')
2.19 (2H, t, J=7.7Hz), 2.24 (6H, s), 2.42 (2H t, J=648HE)vermerB208Eh
J=7.6Hz), 2.8-2.95 (1H, m, 3.28 (2H14l, J=6.8Hz), 3.52 (1H, 25 é

J=9. 7Hz, 3.3Hz), 3.55-3.65 (111, nm), 3.65-3.8 (5H, M, 3.8-3.9 (1H m,
5.08 (1H, d, J=7.4Hz), 7.0-7.15 (4H, m 139 16 Novenber 2006 Exanple 53
3-(f3-D d ucopyranosyl oxy) - 5-i sopropyl -4-{[4-(3-{1-[2-

(di met hyl am no) et hyl car banoyl ] - 1- (net hyl ) et hyl car banoyl } -

propyl ) pkeaypleedbhyl ) - 1H-pyrazole 5 The title conpound was prepared in a -
simlar manner to that described in Exanpl e 48 using
3_(2,3,446L(@tf&=Cﬂaégt@minoethylcarbamoyl)—l—(methyl)ethyl—

(3-D gl ucopyranosyl oxy)-4-[(4-{3-[I-carboxy-I-(nethyl)ethyl -

car banoytaphapyy } pheaply Lieheylyil-) Seitbgpr] o Byl (H-B-myalazd apyarehosyl -

N, N- di met hyl et hyl enedi am ne i nstead of 3-(2,3,4,6-tetra-0- 10

acetyl - (8D gat asoppepanoddl-oxyp2zelle( 4- { 3- [ 1- car boxy- |

(et hyl ) et hyl car banoylj pr opyl ) phenyl ) met hyl ] - 5-i sopropyi - 1H pyrazol e and
1- (2-5hydr oxyet hiy¢ ) pi peeagpnpoundspeet Prep§redlHh -a NWR{ GO AB) NS pphe
1.05-1.15 (6H, m, 1.41 (6H, s), 1.8-1.9 (2H m, 2.18 (2H, t, 15
J=7.5Hz) that ZBES(@H',Lb%Q ip Exenrdie 48, ugigggehylengiapinet insyezderf),
2.8-2.95 (1H, m, 3.2-3.45 (61'., m, 3.6-3.9 (413, m, 5.0-5.1 (1H m,
7.0-7. 151 { 4 hyfireseaaphz 13ipgrazine .

3- (3-D G ucopyranosyl oxy) -5-i sopropyl -4-{[4-(3-{1-[3-

(di et hyl BimN® r@paarb@®syd | - 1- (et hyl ) et hyl car bamoyl ) -

oropy!)phenyl 1 et ) BYEezole ) L oy o on, my, 2.1 com, t.

)
6
5

10 J=7.5Hz), 2.58 (2H, t, J=7.6Hz), 2.7 (2H, t, J=5.9Hz), 2.85-2.95

{iH, m), 3.24

2H, t, J=5.9Hz), 3.51 (1H, dd, J=9.8Hz, 3.2Hz),

—

3.55-3.65 (1H, m), 3.65-3.8 (5H, m), 3.86 (1H, &, J=3.2Hz), 5.07

(1H, 4, J=7.9Hz), 7.0-7.15 (4H, m)

15 Example 57

3-(p-D-Galactopyranosyloxy)-5-isopropyl-4-{[4-(3-{1-

[{piperazin-1-yl)carbonyl]-1-{methyl)ethylcarbamoyl}-

propyl)phenylimethyl}-1H-pyrazole

The title compound was prepared in a similar manner to
20 that described in Example 48 using piperazine instead of
1-(2-hydroxyethyl)piperazine.
TH—~NMR (CD30D) & ppm:
1.05-1.2 (6H, m), 1.42 (6H, s), 1.8-1.95 (2H, m), 2.1-2.2 (2H,
m), 2.58 (2H, t, J=7.4Hz), 2.65-2.8 (4H, m), 2.85~2.95 (1H, m),
25 3.45-3.8 (11H, m), 3.8-3.9 (1H, m), 5.08 (1H, &, J=8.0Hz),

7.0-7.15 (4H, m)



The title conmpound was prepared in a simlar manner to that described in
Exanpl e 48 using 3-(2,3,4,6-tetra-Oacetyl - 25 16 November 2006
(3-D-gl ucopyr anosyl oxy) - 4-[ (4-{3-[ 1- cEdZboxy- | - (et hyl ) et hyl

car banoyl j propyl ) phenyl ) net hyl j - 5-i sopr opyl - 1H pyrazol e and

N, N- di met hyl - 1, 3- propanedi am ne i nstead of 3-(2,3,4,6-tetra 140 16
Novenber 2006 O0-acetyl-(3-D oal actopyranosyl oxy)-4-[(4-{3-[1-carboxy-1I-
(et hyl ) et hyl car banoyl ] propyl ) phenyl ) met hyl | - 5-i soproDyl - 1H pyrazol e and
1- (2- hydEszypptihybBpi perazi ne, respectively. 1H -NWR (CD30D) S ppm 5
1.1-1.15 (6H, m, 1.41 (6H, s), 1.6-1.7 (2H, m, 1.8-1.9 (2H m, 2.19
(2H, t, 3=TR7BzElu2od2rEddsyvdrxyl -35isdardny0=7-BHr){3-2157 (2H, t, J=7.
6Hz) , 2.85-2.95 (1H m , 3.18 (2H, t, J=6. 6Hz) , 3.3-3.45 (4H m ,
3.6-3.8 (8birerraz3dng-13yd )CcEgbonyl] -3 -drethyiethydcagbam@yls-(4H, m 10
Exanpl e 55 3-(3-D d ucopyranosyl oxy)-4-[(4-{3-[1-{[4-(2-hydroxyethyl) -

pi per azi prbpyl) phebyAvimethylnetlif - Pyatenpicar banoyl | propyl ) -

phenyl ) net hyl j - 5-i sopropyl - 1H pyrazol e 15 The title conpound was prepared
in a%sinlar nEhaetitde chmpodedcrvapepdrenaErdnpheaq8insiiag manner to
3-(2,3,4,6-tetra-0-acetyl -(3- :

D- gl ucopyhahed oxibedihEaf@plel4 B ashoryd 1 ¢Z net hyb)eehya-O-acetyl-B-

car banoyl ] propyl ) phenyl ) net hyl ] - 5-i sopr opyl - 1H pyrazol e instead of

3- (2, 3, 4Absglerpayoaaesiioxy3d-B-dd1lad BodraamyexPol - (methyl)ethyl-
oxy)-4-[(4-{3-[1-carboxy-I-(nethyl)ethyl car banmoyl] propyl)-

phenyl ) neaRYENOF1|] 95RYFYIPLERYIYMEESIVE. ] - ST SQIPR PBrppaLe and

piperazine instead of 3-(2,3,4,6-tetra-0O-acetyl-f-D-

10 galactopyranosyloxy)-4-[(4-{3-[l-carboxy-1-(methyl)ethyl-
carbamoyl]propylliphenyl)methyl]-5-isopropyl-1H-pyrazole and
1-(2-hydroxyethyl)piperazine, respectively.
tH—nNMR (CD30D) O ppm:
i.i-1.2 (6H, m), 1.42 (6H, s), 1.8-1.95 (2H, m), 2.17 (2H, t,

15 J=7.6Hz), 2.5-2.85 (6H, m), 2.85-3.0 (1H, m), 3.25-3.45 (4H,

m), 3.5-3.% (8H, m), 5.0-5.15 (1H, m), 7.0-7.15 (4H, m)

Example 59

3-(B-D-Glucopyranosyloxy)-4-[(4-{3-[1-{[4-(2-hydroxyethyl)-

20 piperazin-l-yllcarbonyl}-1-(methyl)ethylcarbamoyl]lpropyl}-

2-methylphenyl)methyl]l-5-isopropyl-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Example 48 using 3-(2,3,4,6-tetra-0O-acetyl-f3-
D-glucopyranosyloxy)-4-[(4-{3-[1l-carboxy-1-(methyl)ethyl-

25 carbamoyl ]propyl}-2-methylphenyl)methyl]j-5-isopropyl-1H-
pyrazole instead of 3-(2,3,4,6-tetrxa-0O-acetyl-B-D-galacto-

pyranosyloxy)-4-{(4-{3-[1l-carboxy-1-{(methyl)ethyl-



1.1-1.2 (6H, m), 1.42 (6H, s), 1.8-1.95 (2H, m, 2.16 (2H, t, J=7.5Hz),
2.35-2.55 (6H, m, 2.58 (2H, t, 3=7.3Hz), 2.85-3.0 25.(1 3.45
(4H, 1), 3.55-3.9 (10H 1), 5.0-5.15 [4H, 1), 7.0-7.1§(6 gﬂv‘mﬂﬁerﬁ%%f
Novenber 2006 Exanple 56

4-1(4-{3-[1-(2- Am noet hyl car banovl ) - | - (et hyl ) et hyl -

car banoyl | propyl ) phenyl ) net hyl ] - 3- (( 3- D- gal act opyr anosyl -

oxy)-5-isopropyl -1 H pyrazole 5 The title conpound was prepared in a
simlar canpenoy ]ptroaly ldehemnyidde thyExbnpt £s d@rosy hglet bytenelleam ne

i nst ead of 1- (2- hydr oxyet hyl ) pi perazine. 1H - NWVR (CD30CD) 8 ppm 1.1-1.2
(6H, m, }1—4&41(60-CD£0D)1683p1mf9 (2H, m, 2.19 (2H, t, 10 J=7.5Hz), 2.58
(2H, t, J=7.6Hz), 2.7 (2H, t, J=5.9Hz), 2.85-2.95 (1H, m, 3.24 (2H t,
3=5.9Hz)1.3551. L 31(6Hd,mP~9. .84 (68,26l2) ,1.8-5593( B5, DH, 2njL-2.2 63H3. 8
(5H, m , 3.86 (1H, d, J=3. 2Hz) , 5.07 (1H, d, J=7.9Hz), 7.0-7.15 (4H,
m 15 BExahpl 2. 57(38; ({ B- .G ecttopydtanovyl @xyp-2-.i%sdpHopwl) -, 43{ p8-334{ 1-

[ (pi perazin-1-yl)carbonyl]-1-(methyl)ethyl carbanoyl }-

propyl ) phery| Biet Bykp-3H7pyf &#ol ®) Tha.- 8i (LB, cAnpduhll. Was) pr épabed.Ph a
simlar manner to 20 that described in Exanple 48 using piperazine

i nstead 0IH, 1m(2- By@r-dxPet(i3yl,) pi)perazine. 1H - NVR (CD3OD) 6 ppm
1.05-1.2 (6H, m, 1.42 (6H, s), 1.8-1.95 (2H, m, 2.1-2.2 (2H, n), 2.58
(2H, t, J=7.4Hz), 2.65-2.8 (4H, m, 2.85-2.95 (1H m),

Example 60

3-(Bf-D-Galactopyranosyloxy)-4-{[4-(3-{1-[2-hydroxy-1,1-bis-

10 (hydroxymethyl)ethylcarbamoyl]-1-(methyl)ethylcarbamoyl]}-

propyljphenylimethyl}-5-isopropyl-1iH-pyrazole

The title compound was prepared in a similarvmanner to
that described in Example 48 using tris(hydroxymethyl)—
aminomethane instead of i-{Z-hydroxyethyl)piperazine.

15 'H—NMR (CD30D) & ppm:
1.05-1.2 (6B, m), 1.42 (6H, s), 1.8-1.95 (2H, m), 2.18 (2H, t,
J=7.5Hz), 2.58 (2H, t, J=7.6Hz), 2.8-2.95 (1H, m), 3.52 (1H,
dd, J=9.7Hz, 3.4Hz), 3.55-3.9 (13H, m), 5.07 (1H, 4, J=7.5Hz),

7.0-7.15 (4H, m)

20
Example 61
3-(B-D-Galactopyranosyloxy)-5-isopropyl-4-{[4-(3-{1-[(4-
methylpiperazin-1l-yl)carbonyl]-1-(methyl)ethylcarbamoyl}-
propyl)phenyl]methyl)}-1H-pyrazole

25 The title compound was prepared in a similar manner to

that described in Example 48 using l-methylpiperazine instead

of 1-(2-hydroxyethyl)piperazine.



25 3.45-3.8 (11H, m, 3.8-3.9 (1H, nm, 5.08 (1H, d, J=8.0Hz), 7.0-7.15

(4H, m 142 16 Novenber 2006 Exanple 58 '

3- ((3- D d ucopyr anosyl oxy) - 5-i sopr opy}44- {[ 4- (3-{I - 16 November 2006

[ (pi perazin-1-yl)carbonyl]-1-(nethyl)ethyl carbanoyl)-

propyl ) phenyl ] net hyl ) - 1H pyrazole 5 The title conmpound was prepared in a

simlar manner to that described in Exanple 48 using

3-(2,3,4,6-tetra-O acetyl - (3-

D gl ucopyHarri‘ﬁéRll ()6’(19130121) [QZDP[I(B" [ 1- car boxy-1 - (et hyl) et hyl -

car banoyl ] propyl ) phenyl inngh%z ] -5-isopropyl - 1H— pyr azol e and pi perazine
Er

i nst ead &f 131(253(aHg-m a‘cfé”{yls-)(&l[}ard , m), 2.1-2.2 (2H,
gal act opyr anosyl oxy) - 4- | E?_l car boxy-1 - h Zaet hyl -
car bamoy pr 8p9|5)|&ﬁé1nyls))rret2h§5l 3.5 ddgtopy) - 13—#%% 2Bt etand=7- 4HZ)

1- (2- hydr oxyet hyl )J)I perazine, respectively. 1H - NVR (CD3QD) 8 ppm
1.1-1.2 @6eBp-gy 251( Y. (n6H3s5)2 (1Hg- qdeé (32ﬁHZn)3 PHaY. (21513 8130H
J=7.6Hz), 2.5-2.85 (6H, m, 85-3.0 (1H, m, 25-3.45 (44, m, 3.5-3.9
(8H, ), m3.035818§. €1K41Hm)m)7 B-98161 4+, ny= 7E9<§?qb| e758-7.15 (4H, m)
3-((3-D d ucopyranosyl oxy) 4-1(4-{3-[1-{[4-(2-hydroxyethyl)- 20

pi per azi n-1-yl ] carbonyl)-1-(net hyl) et hyl car banoyl ] propyl ) -

2- et hyl %henyl ) et hyl ] -5-isopropyl -1 H pyrazole The title conpound was
prepar edE¥AMR1& /2 ar manner to that described in Exanple 48 using

3-(2, 3,4, 6- tetra Oa(%etyl (3-

10 carbamoyll}propyl)phenyllmethyl}-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Example 48 using l-isopropylpiperazine instead
of 1-(2-hydroxyethyl)piperazine.

"H—NMR (CD30D) & ppm:

15 1.03 (6H, 4, J=6.6H=z), 1.05-1.15 (6H, m), 1.42 (6H, s), 1.8-1.95
(2B, m), 2.1-2.2 (2H, m), 2.35-2.7 (7H, m), 2.8-2.%5 (1H, m),
3.52 (1H, 44, J=9.8Hz, 3.4Hz), 3.55-3.8 (10H, m), 3.8-3.9 (1H,

m), 5.08 (1H, 4, J=7.8Hz), 7.0-7.15 (4H, m)

20 Example 63

3-(f-D-Glucopyranosyloxy)-5-isopropyl-4-({4-[(1E)-2-{1-[2-

(dimethylamino)ethylcarbamoyl]-~1-{methyl)ethylcarbamoyl}-

vinyl]lphenyl}methyl)-1H-pyrazole

To a solution of 3-(2,3,4,6-tetra-0O-acetyl-f3-D-gluco-
25 pyranosvloxy)-4-({4-[(1E)-2-carboxyvinyllphenyl}methyl)-5-
isopropyl-1H-pyrazole (1.2 g) in N,N-dimethylformamide (15 mL)

and dichloromethane (10 mL) was added triethylamine (15 mL).



pyranosyl oxy)-4-[ (4-{3-[1-carboxy-Il-(methyl)ethyl 143 16 Novenber 2006
car banoyl | propyl ) phenyl ) net hyl ] - 5-i sopropyl - 1H pyrazo 1H lél (g QD)
8 ppm 1.05-1.15 (6H, m, 1.42 (6H, ®H, 1.8-1.9 (2H, I\? fmg M}

m, 2.3 (3H, s), 2.35-2.6 (84 m, 2.75-2.9 (1H, m, 3. 25-3. 4 (4H n,
3.45-3.75 (9H m, 3.8 (1H, d, J=11.1Hz), 4.95-5.05 (1H, m, 6.8-7.0
(3H, m Exanple 60

3-((3-D Gl act opyranosyl oxy)-4-{[4-(3-{Il-[2-hydroxy-1, 1-bis- 10

(hydr oxyeethyl pérhyprearsaropddet (Imsttiyl) €1 hiyd cd¥mamipyl gmino -

propyi) phenyi ] nethyl ))-5-isopropyl -1H pyrazole The title conpound was

pr epar edr ppya ) serbbdd imadee hyidey oti®tr idiss o e 9 h. ExanpdeoA8-usi ng
tris(hydroxynet hyl)- am nonet hane instead of

i - (2- hydenggperhpkeppepéPazi ge.. BRAIE S]NR{ICDBOH) B-ppimoi20Bethgl6H, ),
1.42 (6H, s), 1.8-1.95 (2H, m, 2.18 (2H, t, J=7.5Hz), 2.58 (2H t,
J=7. 6|—|21))r0218n20950(L¢H 2pP, 93. 52 ¢aker (dp nk9Y, 7eRd BhﬂHZl)thBr%waSQ
(13H, m, 5.07 (1H, d, J=7.5Hz), 7.0-7.15 (4H n) 20 Exanple 61

3- ((33- B@taeﬂo@yrmswwn@u@%mwi@q{ 4- [Be{tepf4ion mixture

-met hyl pi perazi n-1-yl)carbonyl ] -1-(nethyl)ethyl carbanoyl)- propyl)phenylJ
met hyl )wasHepyitagdlieedsbyhedditienc @fpcumbwds gregruredacaticspmiifar
manner to that described in Exanple 48 using 1-nethyl piperazine instead
of 1-(2shydEdepetdnd Ype papdriteeras extractedwith ethyl acetate. The

organic layer was washed with water and brine successively, and
dried over anhydrous sodium sulfate. The solvent was removed

10 under reduced pressure, and the residue was purified by column
chromatography on silica gel (eluent: ethyl acetate -
dichloromethane/methanol = 7/1 - 3/1) to give 3-(2,3,4,6-
tetra-0O-acetyl-f-D-glucopyranosyloxy)-4-~[(4-{(1E)-2-[1l-carb
oxy-1-(methyljethylcarbamoyvljvinyl}phenyljmethylj-5-

15 isopropyl-1lH-pyrazole ((0.44 g). This material was dissolved
in N,N-dimethylformamide (0.3 mL). To the solution were added
l-ethyl-3-(3-dimethylaminopropyl)carbodiimide | hydrochleride
(0.18 g), l-hydroxybenzotriazole (0.13 g) and N,N-dimethyl-
ethylenediamine (0.55 g), and the mixture was stirred at room

20 temperature overnight. Tothereactionmixturewasadded5mol/L
aqueous sodium hydroxide solution (1.5 mL), and the mixture was
stirred at room temperature for 1 hour. To the reaction mixture
was added acetic acid (1 mL), and the mixture was diluted with
water (3mL). The insoluble material was removed by filtration,

25 andthefiltratewaspurifiedbypreparativereverse phase column
chromatography (Shiseido CAPCELL PAK UG120 ODS, 5 uL, 120 A,

20 x 50 mm, flow rate 30 mL/minute linear gradient, water/



144 16 Novenber 2006 1H -NWVR (CD3CD) 8 ppm 1.1-1.15 (6H. . 1.42 (6H,
s), 1.8-1.9-(2H m, 2.1-2.2 (2H, m, 2.25 (3H, s), 2. é‘i&ﬁ’%ﬁé‘lg@
2.58 (2H, t, J=7.4Hz), 2.85-2.95(1H,W6 3.52(1H dd,J= H
3.55-3.8(10H, 5 n), 3.8-3.9 (1H n), 5.08 (1H, d, J=7.4Hz), 7.0-7.15 (4H,
m Exanple 62 3-((3-D Gal act opyranosyl oxy)-5-isopropyl -4-{[4-(3-{1-[(4-
i sopropyl pi perazi n-1-yl)carbonyl)-1-(nethyl)ethyl- 10 :

car banovl ) propyl ) phenyl ] met hyl ) - 1H pyrazol e The titl e conpound was

pr epar edacetansitmilar =n8fnép tolOYhA) HesgiveethéntExdaptempBuunsgi HFl

1-i sopropyl pi perazine instead of 1-(2-hydroxyethyl)piperazine. i H-NWR
(CD30D) #gppm 15 1.03 (6H, d, J=6 . 6Hz) , 1.05-1.15 (6H, m , 1.42 (6H,
s) , 1. $1.95 (211, m, 2.1-2.2 (2H m, 2.35-2.7 (7H m, 2.8-2.95
(1H, m), "H3182R ((dh;ai), O pprHz, 3. 4Hz), 3.55-3.8 (10H, m), 3.8-3.9 (1H,
m, 5.08 (1H, d, J=7.8Hz), 7.0-7.15 (4H, m 20 Exanple 63

3-((3-D G- Qéopyﬂér(cﬁéylrmk,y) - 59i($dpropy? - 27 (P4~ [)LE} - 26 { BH. 2%, J=6.7Hz),

(di met hyl am no) et hyl car banoyl ) - 1- (net hyl ) et hyl car banoyl ) - vi nyl ]
phenyd ) mét ByR) 95H 1Y r adol 2- Ib- 3. 46l LiH.om)of3.6-3.9 (4H, m) 5.05-5.15
3-(2,3,4,6-tetra-O acetyl -(3-D-gluco- 25

pyranosyl(@ﬁy)mn (-4 (1E) -~ daliSoxyizinylV) phényl ) 2hethyl - 55 7.5 (3H,

i sopropyl -1 Hpyrazole (1.2 g) in N, N-dinethylformam de (15 nL) and

di chl or om@t hane (10 nlL) was added tri ethylam ne (15 nL). 145 16 Novenber
2006

Example 64

10 3-(f-D-Glucopyranosyloxy)-5-isopropyl-4-({4-[(1E)-2-{1-

[ {piperazin-i-yl)carbonylj-1i-(methyl)ethylcarbamoyl}vinyl]-

phenyl}methyl)-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Example 63 using plperazine instead of
15 N,N-dimethylethylenediamine.
TR (CD30D) 6 ppm:
1.05-1.15 (64, m), 1.51 (6H, s), 2.65-2.8 (4H, m), 2.85-2.95
(1H, m), 3.25-3.45 (4H, m), 3.5-3.9 (8H, m), 5.05-5.15 (1H, m),

6.55 (1H, 4, J=15.8Hz), 7.2-7.3 (2H, m), 7.4-7.55 (3H, m)

20
Example 65
3-(pf-D-Glucopyranosyloxy)-4-[(4-{(1E)~2-[1-{[4-(2-hydroxy-
ethyl)piperazin-l-yl]carbonyl}-1-(methyl)ethylcarbamoyl]-
vinyll}phenyl)methyl]-5-isopropyl-1H-pyrazole

25 The title compound was prepared in a similar manner to

that described in Example 63 using 1-(2-hydroxyethyl)piperazine .

instead of N,N-dimethylethylenediamine.



To the m xture were added 1-ethyl-3-(3-di net hyl am no- propyl)carbodiimde
hydrochl oride (0.56 g), 1-hydroxy- benzotriazole (0.4 g}, ngPcuitrSQbYEi ON
of 2-ami no-2-methyl- propionic acid (240 g) in water (15 nL), and the

m xture was 5 stirred at roomtenperature overnight. The reaction m xture
was neutralized by addition of 2 nol/L aqueous acetic acid solution, and
the mxture was extracted with ethyl acetate. The organic layer was
washed wi;th water and brine successively, and dried over anhydrous

sodi um squ‘aNER TRe36B) vénrrmas renoved 10 under reduced pressure, and
the residue was purified by colum chromatogr on silica gel (eluent:
et hyl acét-dté -2 élﬁHhIT@roﬁ’eéHa(n@ﬂrrét ha%o?5‘278_5a (6 /) -t H-Fové-35(AMB, 4, 6-
tetra- O acetyl - (3-D-gl ucopyranosyl oxy)-4-[(4-{(1E)-2-[1-carb

oxy- 1- (nﬁt)hyl3) &y - AGardivoyi-viBn o) phényliLoket Fyl,) 55 0p55-15 (1H, m),

i sopropyl -1 H pyrazole (0.44 g). This material was dissolved in

N, N- di metshyaS dritanidle J0.B §H3) . To- hé- o &Hi oR) werfe4addéd (3H. m)

1-et hg/l - 3- (3-di net hyl am nopr opyl ) car bodi i m de hydrochloride (0.18 g),

1- hyd? oxybenzotri azole (0.13 g) and N, N-di net hyl - et hyl enedi am ne (0.55
g), and the mxture was stirred at room 20 tenperature overnight. To the
react i on EfiatRire &fas added 5 nol /L aqueous sodi um hydroxi de sol ution
(1.5 nL), and the mxture was stlrred at roomtenperature for 1 hour. To
the reacBi-df-» rrgleste elee s (&ct - (4S ht §-h¥ddorlie Im xt ure was
diluted with_ water (3 nl) The insoluble material was renmoved by
filtratidmeDylhetheanianoy sl REQPYLIPRERYL e bbb Ar 3ri$oProp¥lce phase
col um chr omat ography (Shiseido CAPCELL PAK UGL20 ODS, 5 L, 120 A, 20 x
50 nun, fHSRYRZOIEH m/minute |inear gradient, water/ 146 16 Novenber
200610

The title compound was prepared in a similar manner to
that describedin Example l1using (S}-2-amino-1l-propancl instead
of glycinamide hydrochloride.

TH—NMR (CD30D) & ppm:

- -

05-1.Z (9H, m), 1.8-

1.95 {2H, m), 2.17 (2H

’I:

, t, J=7.7Hz), 2.57
15 (2H, t, J=7.6Hz), 2.8-2.95 (1H, m), 3.25-3.5 (6H, m), 3.6-3.8
(3H, m), 2.83 (1H, 4, J=11.9Hz), 3.85-4.0 (1H, m), 5.0-5.1 (1H,

m), 7.0-7.15 (4H, m)

Example 67

20 3-(B-D-Galactopyranosyloxy)-4-[(4-{3-[(S)-2-hydroxy-1-

(methyl)ethylcarbamoyl]lpropyl}phenyl)methyl]-5-isopropyl-

1H-pyrazole

The title compound was prepared in a similar manner to

that described in Example 1 using 3-(2,3,4,6-tetra-0-acetyl-f3-
25 D-galactopyranosyloxy)-4-({4-[(1F)-3-carboxyprop-l-enyl]-
phenyl}methyl)-5-isopropyl-1H-pyrazole and (S)-2-amino-1-

propanol instead of 3-(2,3,4,6-tetra-0-acetyl-f3-D-gluco-



acetonitrile = 90/10 - 10/60) to give the title conpound (71 ng). 1H -

NVR (CD3CD) 8 ppm 1.05-1.15 (6H, m , 1.49 (6H s) , 2.2 ) une2- 46

(2H, t, J=6. 7Hz) , 5 2.8-2.95 (1H, A8 3.25-3. 45 (eH?lsniz‘?(’g‘J.a%‘?’g.zé)of4H,

m, 5.05-5.15 (1H, nm), 6.61 (1H, d, J=15.7Hz), 7.2-7.3 (2H, m), 7.35-7.5

(3H m Exanple 64 10

3-((3-D d ucopyranosyl oxy) - 5-i sopropyl -4-((4-[(1E)-2-(1-

[ (pi perazin-i-yl)carbonylj-I-(methyl)ethyl carbanoyl)vinyl]-

phenyl ) netyradosiH-qua azol €l 4he( 151+ &- corpoxvipropslpeepaddpbdenyld -sini | ar

manner to that described in Exanple 63 using piperazine instead of 15

N, N- di metrtetiiet hiH erieshzrmnel - 14 +pyrandl ¢ eng@d)y @Lippm dd hgeroch3 ogdide .m) ,

1.51 (6H, s), 2.65-2.8 (4H, m, 2.85-2.95 (1H, nm), 3.25-3.45 (4H, m,

3.5-3.9 (BHpedtives-5.15 (1H nm), 6.55 (1H, d, J=15.8Hz), 7.2-7.3 (2H

m, 7.4-7.55 (3H m 20 Exanple 65

3- (f 3- D- GHITOMRr 46039DOXY) pBmE ( 4- (( LE) - 2- [ 1- ([ 4- ( 2- hydr oxy-

et hyl ) pi perazi n-1-yl]carbonyl)-1-(nethyl iet hyl car banmoyl ) -

vi nyl  phémAdmethyPH- 50) sdpréopyl23 2Py rmarolZe 175 (THe i td=/ dipburd Svas

prepared in a simlar manner to that described in Exanple 63 using 1-

( 2- hydr oXy%dt hy| Ypi7péBadi. rie- 8% it ¥ad 18f ™, .\ o Pred h§P d3ls ehedi- 2%5i-Be 65147

16 Novenber 2006 1H -NWR 5CD30D§ 8 p(g)m
(1H, m), 3.65-4.0 (7H, m), 5.0-5.15 (1H, m), 7.0-7.15 (4H, m)

Example 68

10 3-(B-D-Galactopyranosyloxy)-4-[(4-{3-[2-hydroxy-1,1-di-

(methyljethylcarbamoylipropyl}phenyl)methyl]-5-isoproypl-

l1H-pyrazole

The title compound was prepared in a similear manner to
that described in Example 1 using 3-(2,3,4,6-tetra-0-acetyl-f-
15 D-galactopyranosyloxy)-4-({4-[(1F)-3-carboxyprop-1l-enyl}-
phenyllmethyl)-5-isopropyl-1H-pyrazole and 2-amino-2-
methyl-1l-propanol instead of 3-(2,3,4,6-tetra-0O-acetyl-
f-D-glucopyranosyloxy)-4-({4-[(1E)-3-carboxyprop-l-enyl]-
phenyl}methyl)-5-isopropyl-lH-pyrazole and glycinamide
20 hydrochloride, respectively.
'4y—NMR (CD30OD) & ppm:
1.05-1.15 (6H, m), 1.25 (6H, s), 1.8-1.9 (2H, m), 2.15 (2H, t,
J=7.6Hz), 2.56 (2H, t, J=7.5Hz), 2.8-2.95 (1H, m), 3.45-3.65
(4H, m), 3.65-3.8 (5H, m), 3.8-3.9 (1H, m), 5.0-5.1 (1H, m),

25 7.0-7.15 (4H, m)

Example 69



1.1-1.2 (6H, nm, 1.51 (6H s), 2.35-2.65 (6H m, 2.85-2.95 (1H m,
3.25-3.45 (4H, m, 3.55-3.9 (10H, nm, 5.05-5.15 (1H, ”hs NGvemsdl Bood:

. J=15.8Hz), 7.2-7.3 (2H, m, 7.4-7.5 (3#9 m 5 Example 6

3-(f3-D-d ucopytanosyl oxy)-4-[(4-{3-[(S)-2- hydroxy-1I -

(et hyl . ) et hyl car banoyl ] propyl ) phenyl ) net hyl ] - 5-i sopropyl - 1H pyrazole 10
The title conmpound was prepared in a simlar manner to that described in
Exanple i using (S) -2-am no-1-propanol instead of glycinam de

hydr ochl dr-ilde.- {13+ MR 5 -GBBODY - $- pparbamgsl]pentglcapbambyd-1IRgHY2H ),
2.i7 (2H t, J=7.7Hz), 2.57 15 (2H, t, J=7.6Hz), 2.8-2.95 (1H, m),

3. 25- 5phﬂﬂvﬂmmeﬁhﬁil}1}(ﬁéﬁtgaiaceoﬁgréﬂb$vap <3313 -9Hppro®@y85-14-0 (i H,
m, 5. 0-5.1 (1H, m, 7.0-7.15 (4H, m Exanple 67 20

3- (f 3- D @alrmadmyr anosyl oxy) -4-[ (4-{3-[(S) - 2- hydr oxy- 1 -

(et hyl ) et hyl car banoyl | propyl ) phenyl ) met hyl ] - 5-i sopropyl - 1H. - pyrazol e
The title conpdlved biesl proomamd vap ginfdanedeifher Jiditaamareserited in
Exanple 1 using 3-(2,3,4,6-tetra-0-acetyl-(3- 25

D- gal &ct dpyartadesygiroky)l-in @%@r{p(le}-l&‘iaw Box¢pBop- I6-¢miida-0-acetyl-fB-
phenyl ) met hyl ) - 5-i sopr opyl - yrazol e and (S)-2-am no-|- propanol

i nst ead &- gal(a@@:wmnceqy%pm cét 9{4(B£Mérac§axngmn®vémylzbﬂ6
pyranosyl oxy)-4-({4-[ (1E) - 3. - car boxyprop-1-en I]phen

met hyl ) - PHeoE eI YIH Py 163 BORYiH- gﬂyEYﬁéﬁP e ﬁ?éré@ﬁl@mﬁﬁ?zyloxy-

carbonylamino-~6-aminohexanamide hydrochloride instead of

3-(2,3,4,6-tetra-0-acetyl-f-D-glucopyranosyloxy)-4-({4-
iO [(1E)-3-carboxyprop-l-enyl]lphenyl}methyl)-5-isopropyl-1H-
pyrazole and glycinamide nhydrochlioride, respectively.
1H--NMR (CD30D) 0 ppm:
1.05-1.15 (6H, m), 1.3-1.6 (5H, m), 1.6-1.75 {1H, m), 1.8-~1.9
{zH, m), z.15 (2H, t, J=7.7Hz 2.56 {2H, t, J=7.3Hz), 2.8-2.95
15 (1H, m), 3.15 (24, t, J=7.0Hz), 3.28 (1H, t, J=6.4Hz), 3.52 (1H,
dd, J=9.8Hz, 3.1Hz), 3.55-3.65(1H, m), 3.65-3.8 (5H, m), 3.8-3.6

(1H, m), 5.08 (1H, 4, J=7.9Hz), 7.0-7.15 (4H, m)

Example 70

20 4-[(4-{3-[(S)-2-Aamino-1-(methyl)ethylcarbamoyl]lpropyl}-

phenyl)methyl]1-3-(B-D-glucopyranosyloxy)-5-isopropyl-1H-

pyrazole
To a solution of 3-(2,3,4,6-tetra-0O-acetyl-f-D-gluco-
pyranosyloxy)-4-({4-[(1E)-3-carboxyprop-1l-enyl]phenyl}-
256 methyl)-5-isopropyl-1H-pyrazole (1.6 g) inmethanol (20 mL) was
added 10% palladium-carbon powder, and the mixture was stirred

at room temperature under a hydrogen atmosphere for 3 hours.



respectively. 1H - NWVR (CD30D) 6 ppm 5 1.05-1.2 (9H, , 1.8-1.95 (2H,
m, 2.17 (2H, t, J=7.6Hz), 2.57 (2H, t, J=7.6Hz) , 2.

3.35-3.55 (3H, n) , 3.55-3.65 (1H m°0 3.65-4.0 (7H, Bﬁf %‘é’%%méégsz TH
m, 7.0-7.15 (4H, m Exanple 68 10

3-((3- D Gal act opyr anosyl oxy) - 4-[ (4-{3-[2- hydroxy-1, 1-di -

(met hyl') et hyl car banoyi | propyi ) phenyl ) met hyl) - 5- soproypl 1H pyrazol e The
title cor‘rgound was prepared in a simlar manner to that described in
Exanpl e Th@sitngodnpieamaterialy o F&aaped v 1%11tratl°n_ and the

D- gal act opyr anosyl oxy) - 4- ({4-[ (1E) - 3- car box pro -1 -enyl]

phenyl } nEL kRS- WeEp CoOpACIIFE ﬂd@rarﬁf rR)r?SS%‘E h{® - 9ipeopanol
i nstead of 3-(2,3,4,6-tetra-O acety

(3-D-gl uéomzr.énésw csw)rmﬂ({a@e[t(mEﬁ 3 CHISERY AR Y eawy ) =4-{ [4- (3-
phenyl } met hyl ) - 5-i sopropyl - 1H pyrazaol e and gl yci nam de 20 hi/drochl ori de,
respect i ¢&F OXYPIIIOPVP'HI\)/R met@y&@mS-]}sgglrpqgl-(Jg‘ﬁpHazq og 1-6+8) s) ,
1.8-1.9 (2H, m, 5 (2H _t, %« (C J=7. Hz)28295
(1H, 9, 9145‘33'56’513%45’!435 @15@3659‘38181 oh- dﬁj“e ?Yéf@rg‘afr‘:l}lqe &)15 mL Y

(1H, m, 25 7.0-7.15 Exanpl e 69 149 16 Novenber 2006

4-[ (4- (3Tp( S}‘ﬁSSRHﬂUﬁéOS‘- (”(%reba"ﬁi&ﬂd) d&t-ﬁ-@a}lﬁ%ﬁm&nq%w% (0.89 g),
phenyl ) net hyl ] - f 3- D- gal act opyranosvl oxy)-5-isqpro 3/ pyrazol e The
title coFrpBUﬁHo\%é( eﬁ?é’ﬁé’ﬂé‘&"ilﬁ a 95i4% 19 ar%?nri‘ere thyl-3-( 3! 8RR

aminopropyl)carbodiimide hydrochloride (0.68 g), and the
mixturewas stirred at roomtemperature overnight. The reaction
10 mixture was poured into water, and the resulting mixture was
extracted with dichloromethane twice. The extracts were washed
with water and brine, and dried over anhydrous sodium sulfate.
The solvent was removed under reduced pressure to give
3-{(2,3,4,6-tetra-0-acetyl-f3-D-glucopyranosyloxy)-4-[(4-{3-
15 [(S)-2-hydroxy-1-{(methyl)ethylcarbamoyl]lpropyl }phenyl) -
methyl]-5-isopropyl-1H-pyrazole (1.64 g). The obtained
3-(2,3,4,6-tetra-0-acetyl-f3-D-glucopyranosyloxy)-4-{(4-{3-
[(S)-2-hydroxy~1-(methyl)ethylcarbamoyllpropyl}phenyl)-
methyl]-5-isopropyl-1H-pyrazole (0.19 g) was dissolved in
20 dichloromethane (2 mL). To the solution were added triethyl-
amine (0.058 mL) and methanesulfonyl chloride (0.032 mL) under
ice-cooling, and the mixture was stirred at room temperature
for 1 hour. The reaction mixture was poured into water, and
the resultingmixture was extractedwith dichloromethane twice.
25 The extracts were washed with water and brine, and dried over
anhydrous sodium sulfate. The solvent was removedunder reduced

pressure. The residue was dissolved in N,N-dimethylformamide



5 that described in Exanple 1 using 3-(2,3,4,6-tetra-0O acetyl -(3-

D- gal act opyr anosyl oxy)-4-({4-[ (1E) - 3- car boxyprop-1|-enyl}- ;

phenyl ) met hyl ) - 5-i sopropyl - 1H pyrazol ¥land (S)- 2- benzyll'l%)xlilﬁvember 2006
car bonyl am no- 6- am r ohexanam de hydrochl ori de i nstead of
3-(2,3,4,6-tetra-0-acetyl -(3-D gl ucopyranosyl oxy)-4-((4 10

[ (1E) - 3- car boxyprop-1-enyl ] phenyl } net hyl ) -5-i sopropyl -1 H pyrazol e and
gl yci nam de hydrochl ori de, respectively. 1H - NVR (CD3OD) b ppm

1.05-1. 161 (8H - mTo 1tIes @ BN Mas adeed FoA0LA agpdel (§-.1.8 g)(.2HRdm) ,
2.15 (2H, t, J=7.7Hz), 2.56 (2H, t, J=7.3Hz), 2.8-2.95 15 (1H m, 3.15
(2H, t, IEmiGhxire wds28ifiiddat 1068C ovéHn)ight3. 52hé dacdiodmx8Hre
3.1Hz), 3.55-3.65 (1H, m , 3.65-3.8 (5H m , 3.8-3.9 (1H m, 5.08
(1H, d, 929.6bi)ed710- 7005 (4HperptErawp| Eive 7@l/L aqueous sodium
4-1(4-{3-[(S)-2- Ami no-1| - (et hyl ) et hyl car banoyl ] pr opyl } -

phenyl ) ney@&yokige($381Btgbucobpyd ariok Wak\@id:d Septbpyhikiunsr andgl ¢hdo a
solution of 3-(2,3,4,6-tetra-0O acetyl -(3-D gl uco- ‘

pyr aosyhbxiyyrd-¢&4-${1Ered- £ar bohgprop- Pcehilq plieddy [(1- mR5 mpgdhykter
-5-isopropyl -1 Hpyrazole (1. 6 g) in nethanol (20 nL) was added 10%

pal | adi uf? Ban sereoadded todifte réechiqp & twaes st Thedd s wtubbomrtempetat ur e
under a hydrogen at nosphere for 3 hours. 150 16 Novenber 2006 The

i nsol ubl eagprenpEpdwey fdmdradiep . f Endr dhicorf itk tchevasd i puraféedaby
concentrated under reduced pressure to give o

3- (2, 3, 4PBERRF phiveaEelvprse3 Phageu COgyman s apaheu-gRly (gShiseido

car boxypropyl ) phenyl ] net hyl }-5-i sopropyl - 1H pyrazol e (1. Sg) . 5 This

mat er i al CBSERL sBaKvEE@1lRA KON dﬁnﬂﬂhyfg%r*ﬁaniaaex(i@ mp) . flow rate 30

10 mL/minute linear gradient, water/acetonitrile = 90/10 - 10/90)
to give 4-{{(4-{3-{(iS)-2-azido-1i1-(methyljethylicarbamoyl]-
propyllphenyl)methyl]-3-(B-D-glucopyranosyloxy)-5-
isopropyl-1lH-pyrazole (18 mg). This material was dissolved in
nethanoli (imij. To the soiution was added 10% pailadium-carbon

15 powder (0.01 g), and the mixture was stirred at room temperature
under a hydrogen atmosphere for 4 hours. Theinsolublematerial
was removed by filtration, and the filtrate was concentrated
under reduced pressure to give the title compound (12 mg).
'H—NMR (CD30D) & ppm:

20 1.05-1.2 (9H, m), 1.8~1.95 (2H, m), 2.1-2.25 (2H, m), 2.5-2.65
(4H, m), 2.8-2.95 (1H, m), 3.25-3.45 (4H, m), 3.6-3.9 (5H, m),

5.0-5.1 (1H, m), 7.0-7.15 (4H, m)

Example 71

25 4-[(4-{3-[2-Amino-1,1-di(methyl)ethylcarbamoyl]propyl}-

phenyl)methyl]-3-(B-D-galactopyranosyloxy)-5-isopropyl-1H-

pyrazole



To the solution were added (S)-2-am no-I|-propanol (0.89 g),

1- hydr oxybenzotriazole (0.48 g) and 1-ethyl-3-(3-di nethyl ;3

am nopropyl ) carbodi i m de hydrochl ori des£0.68 g), and tﬁ% Nﬁ¥§??ﬁ€a%ﬁ§§
stirred at roomtenperature overnight. The reaction 10 m xture was poured
into water, and the resulting mxture was extracted with dichl oronet hane
tw ce. The extracts were washed w th water and brine, and dried over
anhydrous sodium sul fate. The solvent was renoved under reduced pressure
to give 3-(2, 3nd G-ittatd adprpeatd/ lwalk3-p2eqaiead ima ro $yimiyr Aeninder{ 3615

[ (S)-2-hydroxy-I-(nethyl)ethyl carbanoyl ] propyl } phenyl) -

met hyl | - 313088 98¥h ndb- DY Ex2@iA o 1684 i) 3- [he30bt ginedra-c-acetyl-B-
3-(2,3,4,6-tetra- O acetyl - (3-D gl ucopyranosyl oxy) -4-[ (4-{3-

[ (S) - 2- hydigexyrd tdgirtdryd 3 g1 dwy Fad bepwy| | pEPPYL EabBOY brop-1-enyl]-

met hyl ] - 5-i sopropyl - 1H pyrazole (0.19 g) was dissolved in 20

di chl or oneichgne r(et Hitd) ) - 5-0i ¢ dver Sy Lit i BApyes o Bddeddat pi einhyib~ 1anmi ne (0. 058
m_) and met hanesul fonyl chloride (0.032 nL) under ice-cooling, and the

m xt uf e \was ztlidxyeth donpamiespes ahetleyl j orofpaheuinstheaedr edcti on m xture
was poured into water, and the resulting mxture was extracted with

di chl or oret(hane, 4 i -0 t 25- Thec e I g8 15- yBi €o pasheds wi bRy watuey {and bri ne,
and dried over anhydrous sodium sulfate. The sol vent was renoved under
reduced [AnEySBr-ecarbexyesophe-avagl tplsewy VidethyN) Nsdii sephpbbarody de 151
16 Novenber 2006 (1 nL)_ To the solution was added sodi um azi de (0. 18
g), and pyl@zolbd wrsl waky sinamiede atyd00chbeeideghtesphetivadyi.on m xture
was cooled to roomtenperature. Five nol/L aqueous sodi um hydroxide

sol uti on @-BMRL)ChaSDaddeppto the mi xture, and the 5 mi xture was stirred

for 1 hour. Acetic acid gl m.) and water
10 1.05-1.15 (6H, m), 1.27 (6H, s), 1.8-1.9 (2H, m), 2.16 (2H, t,

J=7.7Hz), 2.57 (2H, t, J=7.6Hz), 2.8-2.95 (3H, m), 3.51 (1H,
dd, J=9.8Hz, 3.7Hz), 3.55-3.65(1H, m), 3.65-3.8(5H, m), 3.8-3.9

(1H, m), 5.08 (1H, 4, J=7.7Hz), 7.0-7.15 (4H, m)

15 Example 72

4-[(4-{3-[(R)-5-Amino-1-(hydroxymethyl)pentylcarbamoyl]-

propyll}phenyl)methyl]-3-(f-D-galactopyranosyloxy)~-5-

isopropyl-1H-pyrazole

The title compound was prepared in a similar manner to
20 that described in Example 1 using 3-(2,3,4,6-tetra-0O-acetyl-f3-
D-galactopyranosyloxy)-4-({4-[(1F)-3-carboxyprop-l-enyl]-
phenyllmethyl)-5-isopropyl-1H-pyrazole and (R)-2-amino-6-
benzyloxycarbonylamino-1l-hexanol instead of 3-(2,3,4,6-
tetra-0O-acetyl-f-D-glucopyranosyloxy)-4-({4-[(1E)-3-
25 carboxyprop-l-enyl]}phenyllmethyl)-5-isopropyl-1H-pyrazole
and glycinamide hydrochloride, respectively.

'H—NMR (CD30D) & ppm:



(2 m.) were added to the reaction m xture. The insoluble material was
renmoved by filtration, and the filtrate was purified b)i ﬁ(r)e rata\é P
reverse phase colum chromat ography (3hBsei do CAPCELL BA

pm 120 A, 20 x 50 mm flow rate 30 10 niL/m nute |inear gradient,

wat er/acetonitrile = 90/10 - 10/90) to give
4-[(4-(3-[(1S)-2-azido-i-(nethyl)ethyicarbanoyl]-

propyl ) phenyl ) net hyl ] -3-((3-D- gl ucopyranosyl oxy) - 5- i sopropyl - 1H pyrazol e
(18 ng). 1Thiss- Inedt rdpl mAgs 1dizsgol7védHi,nm) el handl $An3H, Te) t h2. 30021 ,i on
was added 10-91 pall adium carbon 15 powder (0.01 g) , and the m xture
was stirrtedJatr. bHon, t2rfef 2durte JandéHza . B.ditofeh, at.ndbspharé , f20r8 4B Hours.
The insoluble material was renoved by filtration, and the filtrate was
concent r atled mundErMEd&Be(de,r egsuBe6be3gPoel "t}h.ent)l t beOedMPGUNTH( 1®) ny) .
1H - NWR (CD3OD) S ppm 20 1.05-1.2 (9H m, 1.8-1.95 (2H, m, 2.1-2.25
(2H, m, 2.6-2.185 (4{HHm)), 2.8-2.95 (1H, m, 3.25-3.45 (4H, m, 3.6-3.9
(5H m, 5.0-5.1 (1H, m, 7.0-7.15 (4H, m Exanmple 71 25

4-[(46{3-[2- Ami no-1, 1-di (et hyl ) et hyl car banmoyl ] propyl ) -

phenyl ) net hyl ] - 3- ((3 D- gal act opyr anosyl oxy) - 5-i sopropyl -1 H pyrazole 16
Novenber 22606p1el523 The titl e conpound was prepared in a simlar manner to
that described in Exanple 1 using 3-(2,3,4,6-tetra-O acetyl (3
D-galactapyﬁammgﬂung@;ﬁh§§syidﬂi@ 8- Catboxypy op- L {8NyR}hydroxy-1-

phenyl ] met hyl)-5-1 sopropyl - 1H pyrazol e and 2-am no-1 5

benzyl oxyemtiony) etminbc2rareny iy peppanenyhdpbadydfmethyl }-5-

isopropyl-1lH-pyrazole

10 The title compound was prepared in a similar manner to
that described in Example 26 using (S)-2-amino-l-propanol
instead of ammonium chloride.

Ty —nMR (CD30D) & ppm:
1.05-1.2 (9H, m), 2.8-2.95 (1H, m), 3.09 (2H, 4, J=7.4Hz),

15 3.25-3.55 (6H, m), 3.6-3.9 (4H, m), 3.9-4.0 (1H, m), 5.05-5.15

(1H, m), 6.2-6.3 (1H, m), 6.47 (1K, 4, J=15.9Hz), 7.1-7.2 (2H,

m), 7.2-7.3 (2B, m)

Example 74

20 3-(f-D-Glucopyranosyloxy)-4-{[4-(3-{(S)-1-[2-hydroxy-1-

(hydroxymethyl)ethylcarbamoyllethylcarvamoyl }propyl) -

phenyllmethyl}-5-isopropyl-l1H-pyrazole

To a soluticn of 3-(2,3,4,6-tetra-0-acetyl-f3-D-gluco-
pyranosyloxy)-4-({4-[(1E)-3-carboxyprop-l-enyl]phenyl}-
25 methyl)-5-isopropyl-lH-pyrazole (7.13 g) in N,N-dimethyl-
formamide (30 mL) were added l-hydroxybenzotriazole (2.31 g),

l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride



3-(2,3,4,6-tetra-0-acetyl -(3-D gl ucopyr anosyl oxy) - 4- ({ 4-

[ (1E) - 3- car boxyprop-1|-enyl ] phenyl } nmet hyl ) - 5-i sopr opyl - | razol e

gl yci nam de hydrochl ori de, respectivelys 1H - NVR (CD3 @Y’Sﬁﬁfrlﬁw

+1.05-1.15 (6H, m, 1.27 (6H, s), 1.8-1.9 (2H, m, 2.16 (2H t, J=7.7Hz),
2.57 (2H, t, J=7.6Hz), 2.8-2.95 (3H, n), 3.51 (1H, :

dd, J=9. 8Hz, 3. 7Hz), 3. 55-3. 65(1H, M, 3. 65-3. 8(5H, M, 3.8-3.9 (1H m, 5.08

(1H, d, J=7.7Hz), 7.0-7.15 (4H, nm) 15 Exanple 72 ’

4- [ (4-{ 3{B( Bp- or)Adw-BerdAydr oxynetdyijpendyi eeabanpyll4a g), and the
propyl ] phenyl ) net hyl ) - 3- ((3- D-gal act opyr anosyl oxy) - 5-

i sopr opy hd Lthipyrezoke itheddt teonamydith Was Prepai ¢t L N BhéirBkak onanner
to 20 that described in Exanple 1 using 3-(2,3,4,6-tetra-0O acetyl -(3-

D- gal act apxrares Waex pouked 41ltol Bat31CaEhex ¥peopekufYhly mixture was
phenyl } met hyl ) - 5-i sopropyl - 1H pyrazol e and (R)-2-am no- 6-

benzyl oxggarbenry@winer étheranebtitst eadcof FHL eXt4aCts were washed
tetra- O acetyl - (3-D-gl ucopyranosyl oxy)-4-({4-[(1E)-3 25

car baxypiaphlwered hpaasyindetbyt s bvesopraopydr ddd pyeaza & uBdlfate.

gl yci nam de hydrochl ori de, respectively. 1H - NVR (CD3OD) 5 ppm 153 16

Novenber TB@0601teb-wa retidyved undeZ2-deduddatprepsuted-dn@3He2Hesifine 2. 2
(2H, t, J=7.5Hz), 2.57 (2H, t, J=7.6Hz); 2.65 (2H, t, J=7.3z), 2'.8-3.0
(1H, m) was3p4r3f62d b4 Holumn) chrdm@Godr@phfy7bn Bi1ibalgkllbelbknte),
7.0-7.15 (4H, m 5 Exanple 73
n-hexane/ethyl acetate = 1/2) to give 3-(2,3,4,6-tetra-0-
acetyl-f-D-glucopyranosyloxy)-4-[(4-{(1E)-3-[(S)-1-

10 (benzyloxycarbonyl)ethylcarbamoyllprop-1l-enyl}phenyl)-
methyl]j-5-isopropyl-1H-pyrazole (3.25 g). This material was
dissolved in methanol (40 mL). To the solution was added 10%
palladiﬁm—carbon powder (1.0 g), and the mixture was stirred
at room temperature under a hydrogen atmosphere overnight. The

15 insoluble material was removed by filtration, and the filtrate
was concentrated under reduced pressure to give 3-(2,3,4,6-
tetra-0-acetyl-p-D-glucopyranosyloxy)-4-[(4-{3-[(S)-1-
(carboxy)ethylcarbamoyl Jpropyllphenyl)methyli-5-isopropyl-
1H-pyrazole (2.25 g). To a sclution of the obtained

20 3-(2,3,4,6-tetra-0O-acetyl-f-D-glucopyranosyloxy)-4-[(4-{3-
[(S)-1-(carboxy)ethylcarbamoyl]propyllphenyl )methyl]-5-
isopropyl-1H-pyrazole (0.09 g) in N,N-dimethylformamide (0.5
mL) were added l1-hydroxybenzotriazole (0.026 g), l-ethyl-3-(3-~
dimethylaminopropyl)carbodiimide hydrochloride (0.037 g) and

25 2~-amino-1, 3-propanediol (0.12 g), and the mixture was stirred

at room temperature for 1 hour. To the reaction mixture was

added 5 mol/L agueous sodium hydroxide solution (0.5 mL), and



3-((3-D-d ucopyranosyl oxy)-4-[(4-{(1E)-3-[(S)-2- hydroxy-|I -

(met hyl ) et hyl car banoyl ] prop-1 - enyl ) phenyl ) net hyl ] - 5-

i sopropyl - 1Hpyrazol e 10 The titie campound was prepareéd MRYERFhiq°4F
manner to that described in Exanple 26 using (S)-2-am no-I|-propanol

i nstead of ammonium chloride. 1H - NWR (CD3CD) 6 ppm 1.05-1.2 (9H, m,
2.8-2.95 ("1H, m, 3.09 (2H, d, J=7.4Hz), 15 3.25-3.55 (6H, m, 3.6-3.9
(44, m, 3.9-4.0 (1H m, 5.05-5.15 (1H m, 6.2-6.3 (1H, m, 6.47 (1H
d, J=15. 9 mixk dre/ wads(2Hirrafl,at’ rdoh Seiélathr ExBompliehddr20 Acetic
3-((3-Dd ucopyranosyl oxy)-4-{[4-(3-{(S)-1-[ 2- hydr oxy- | -

(hydr oxysei dylo).ethy) eadbanmyt |(athly) earbatidd poohe reaction mixture.
phenyl ] net hyl ) - 5-i sopropyl -| H pyrazol e To a sol ution of

3-(2, 3, 4TRet ehtaitbacehiterIal ghdcaemoved by filtration, and the
pyranosyl oxy)-4- ({4-[ (1E) - 3- car boxyprop- | - enyl ] phenyl )- 25

met hyl ) - bi 1 5ppt epyhs 1papyfazdl ey( preédaghtineNdSveinset mHadoramnmee (30
nm.) were added 1-hydroxybenzotriazole (2.31 g),

1- et Byl - 3n{SmAt 8BEAYhAN] sRDEERYL) carbRULI PAReubydo oobkor Edgr 161 Movenber
2006 154 (3.25 g) and benzyl (S)-2-am nopropionate (8.34 g), and the

m Xt ure nasxssormed Alowopattespemdlt/mieuteelnngllr. ghieaiireaict ivateny xt ure
was poured into water, and the resulting m xture was extracted with

et hyl acetateniwrtee =The/éxt f ddi/OWerte giedethe tiitille sanpouadd( ®rone
successively, and dried over sodiumsulfate. The solvent was renoved
under regdlced pressure, and the residue

lH—‘NMR (CD30OD) O ppm:

10 1.1-1.2(6H,m), 1.32(3H,d, J=6.8Hz), 1.8-1.95(2H, m), 2.15-2.3
(2H, m), 2.58 {(2H, t, J=7.5Hz), 2.85-2.95 (1H, m), 3.25-3.45
(4H, m), 3.5-3.95 (94, m), 4.25-4.35 (1H, m), 5.0-5.1 (1H, m),

7.0-7.15 (4H, m)

15 Example 75

3-(B-D-Glucopyranosyloxy)-4-[(4-{3-[(S)-1-(2-hydroxyethyl-

carbamoyl)ethylcarbamoyl]propyll}phenyl)methyl]-5-isopropyl-

1H-pyrazole

The title compound was prepared in a similar manner to
20 that described in Example 74 using 2-amincethanol instead of
2-amino-1,3-propanediol.
'4—NMR (CD30D) & ppm:

1.1-1.15 (6H, m), 1.31 (3H, 4, J=7.0Hz), 1.8-1.95 (2H, m),

N

.15-2.25 (2H, m), 2.58 (2H, t, J=7.6Hz), 2.85-2.95 (1H, m),

o
ot
)

.25-3.45 (6H, m), 3.58 (2H, t, J=5.7Hz), 3.6-3.8 (3H, m), 3.83
(14, 4, J=11.9Hz), 4.25-4.35 (1H, m), 5.0-5.1 (1H, m), 7.0-7.15

(4H, m)



was purified by colum chromatography on silica gel (eluent:

n- hexane/ et hyl acetate = 1/2) to give 3-(2,3,4,6-tetra;

acetyl - (3-D-gl ucopyranosyl oxy)-4-[(4-(§6E)-3-[(9)-1 101g}1\lovember 2006
(benzyl oxycar bonyl ) et hyl car banoyl | prop-1-enyl ) phenyl) -

met hyl ] - 5-i sopropyl - 1H pyrazole (3.25 g). This material was dissolved in
nmet hanol (40 nmL). To the solution was added 10t pal | adi um carbon powder
(1.0 g), and the mxture was stirred at roomtenperature under a

hydr ogen at nosphere overnight. The 15 insoluble material was renoved by
filtration, and the filtrate was concentrated under reduced pressure to
give 3-(Bx3ample- 7eetra- O acetyl -i 3-D-gl ucopyranosyl oxy)-4-[(4-{3-[(S)-1-
(car boxy) et hyl car banoyl ] propyl ) phenyl ) net hyl ] - 5-i sopropyl - 1H pyrazol e
(2.25 g) 3-18-8-80kbipgit adfo sty xght-a Necbgdbpy1-4-{[4-(3-{(S)-1-[(4-
3-(2,3,4,6-tetra- G acetyl-(3-D gl ucopyranosyl oxy) -4-T(4-(3-

[ (S) - 1- ( matbeRy)ietehylzdar-Nayny)dapropy 1) patemyl g ameth diydy : Spropyl) -

i sopropyl-IHpyrazole (0.09 g) in N, N-dinethylformamde (0.5 nlL) were
addedi- hpdeay)lbm@zt@tymwmi—@y(xfhzﬂﬂﬁe g) 1. -ethyl-3-(3-

di met hyl am nopr opyl ) car bodi i m de hydrochl oride (0.037 g) and 25

2-am no- 1, 3- pr chaneditak €OmpR2ug)l, wamsdptreeamext tineawasmifliatr mdnnatr toom
tenperature for 1 hour. To the reaction m xture was added 5 nol/L
aqueous sbditude bydibrdden Stanplon 1OuSimg) 1 -aathibbiperNaverbéns2086 the
m xture was stirred at roomtenperature for 1 hour. Acetic acid (0 3 nL)
and wat epf( 2-pginjingerle 3addedaredivel reacti on m xture, The insoluble
material ,was renoved by filtration, and the filtrate was purified by

pr epar at i He NMR e(CR3@has®e mwhumm 5 chr omat ogr aphy ( Shi sei do CAPCELL PAK

UGl20 ODS, 5 L, 120 A, 20 x 50 mm flowrate 30 nL/mnute |linear
gradi®nt 1-R&térR (6H, m), 1.26 (3H, d, J=7.0Hz), 1.8-1.95 (2H, m), 2.2

(2H, t, J=7.4Hz), 2.25-2.55 (7H, m), 2.57 (2H, t, J=7.6Hz),
2.8-2.95 (1H, m), 3.25-3.45 (4H, m), 3.45-3.75 (6H, m), 3.77
(1H, 4, J=16.0Hz), 3.83 (1H, 4, J=11.7Hz), 4.75-4.9 (1H, m),

5.0-5.1 (1H, m), 7.0-7.15 (4H, m)

15
Example 77
3-(B-D-Glucopyranosyloxy)-4-[(4-{3-[(S)-1-{[4-(2-hydroxy-
ethyl)piperazin-1l-yl]carbenyl}ethylcarbamoyl]lpropyl}-
phenyl)methyl]-5-isopropyl-1H-pyrazole

20 The title compound was prepared in a similar manner to

that described in Example 74 using l-(2-hydroxyethyl)piperazine

instead of 2-amino-1,3-propanediol.

lH—NMR (CD30D) 8 ppm:

1.1-1.15 (6H, m), 1.26 (3H, d, J=6.9Hz), 1.8-1.95 (2H, m), 2.2
25 (2H, t, J=7.4Hz), 2.4-2.65 (8H, m), 2.85-2.95 (1H, m), 3.2-3.45

(44, m), 3.45-3.75 (8H, m), 3.77 (1H, 4, J=16.4Hz), 3.83 (1H,

d, J=11.9Hz), 4.75-4.9 (1H, m), 5.0-5.1 (1H, m), 7.0-7.15 (4H,



acetonitrile = 90/10 - 10/90) to give the title conpound ( 0.017 g¢g) 1H -
NVR (CD30CD) 8 ppm 10 1.1-1.2(61-1,m, 132(3HdJ 5
(2H, m, 2.15-2.3 (2H m, 2.58 (2H,15t" 3=7.5Hz), gsslﬁé%eﬁ?—fg 23%0%
3.25-3.45 (4H, n), 3.5-3.95 (9H, m), 4.25-4.35 (1H 'm, 5.0-5.1 (1H ),
7.0-7.15 (4H, m 15 Exanple 75

3-((3-Dd ucopyranosyl oxy)-4-[(4-{3-[(S)-1-(2-hydroxyet hyl -

car banoyl ) et hyl car banmoyl ) propyl ) phenyl ) met hyl ] - 5-i sopropyl - 1H pyrazol e
The titl®)conpound was prepared in a simlar manner to 20 that described
in Exanpl e 74 using 2-am noet hanol instead of 2-am no-1, 3-propanedi ol .
1H - NWR (CD3OCD) 8 ppm 1.1-1.15 (6H, m, 1.31 (3H, d, J=7.0Hz), 1.8-1.95
(2H, m, 2.15-2.25 (2H, m, 2.58 (2H, t, J=7.6Hz), 2.85-2.95 (1H m,

25 3. 25- BedbrebdHe mWxampl®l8 2(22H, t, 3=5.7Hz), 3.6-3.8 (3H, m, 3.83 (1H,
d, 3=11.9Hz), 4.25-4.35 (1H, m), 5.0-5.1 (1H, m), 7.0-7.15 (4H m 16
Novenber (20B6nzi3@xFxanpledhpg phenyl)methanol

3-((3-D d ucopyranosyl oxy) -5-i sopropyl -4-{[4-(3-{(S)-1-[(4-

met hya pi per azi Bolaylspdatbonybfethproah@rme thylaghdnoel 5(10 g) in

phenyl ] net hyl ) - 1H pyrazole The title conmpound was prepared in a simlar
manner t 4, NtAameddyddiopagnigertafphe) 74ensi agdednee hys piper aairhenetst ead

(8.87g) andbenzyl bromide (6.36mL), and the mixture was stirred
at room temperature overnight. The reaction mixture was poured
intowafer,andtheresultingmixturewasextractedwithéﬁethyl
10 ether. The organic layer was washed with water and dried over
anhydrous magnesium sulfate. The solvent was removed under
reduced pressure to give 4-benzyloxy-l-bromo-2-methylbenzene
(14.6 g). This material was dissolved in tetrahydrofuran (200
mL). To the solution was added n-butyl lithium (2.66 mol/L
15 n-hexane solution, 21.7 mL) at -78°C under an argon atmosphere,
and the mixture was stirred for 10 minutes. To the reaction
mixture was added N,N-dimethylformamide (10.1 mL), and the
mixture was allowed to warm to 0°C and stirred for 30 minutes.
The reaction mixture was poured into water, and the resulting
20 mixture was extracted with diethyl ether. The organic layer
waswashedwithwater anddried over anhydrous magnesium sulfate.
The solvent was removed under reduced pressure to give
4-benzyloxy-2-methylbenzaldehyde. This material was
dissolved in ethanol (100 mL). To the solution was added sodium
25 borohydride (1.99 g), and the mixture was stirred at room
temperature overnight. To the reaction mixture was added

methanol, and the resulting mixture was concentrated under



of 2-am no-1, 3-propanediol. 1H - NWVR (CD30D) 8 ppm 10 1.05-1.2 (6H, m,
1.26 (3H, d, J=7.0Hz), 1.8-1.95 (2H m, 2.2 (2H t, I ehbe? 28048 55
(7H, m, 2.57 (2H, t, J=7.6Hz), 2.8-2A%5 (1H, m), 3.25-3.45 (4H m,
3.45-3.75 (6H, m, 3.77 (1H, d, J=16.0Hz), 3.83 (1H, d, J=11.7Hz),
4.75-4.9°(1H, m, 5.0-5.1 (1H, m, 7.0-7.15 (4H, n) 15 Exanple 77
3-(f3-Dd ucopyranosyl oxy)-4-[(4-{3-[(S)-1-{[ 4-(2-hydroxy-

et hyl ) pi perazi n-1-yl]carbonyl } et hyl car banmoyl ] propyl } -

phenyl ) nerégihfes-nmagmagy/] - Me phedsd o vikeaddefa sofpoatednvagupprepar ed
inasimlar manner to that described in Exanple 74 using

1- ( 2- hydr assgeuhpydgogengdrkona ke ceadtaPn2 aad Hee nigtprepmreek bractes -
NVR (CD30D) 6 ppm 1.1-1.15 (6H, m, 1.26 (3H, d, J=6.9Hz), 1.8-1.95 (2H,
m, 2.2 whtiighethyl®themy) The gqreamic (8HeTwas wagBevwdsh@sptyyated
3.2-3.45 (4H, m, 3.45-3.75 (8H, m, 3.77 (1H, d, J=16.4Hz), 3.83 (1H,

d, 3=11. 9zyeoys7sodigm hpdrgpens cgrponateHsofutiprg- matey 44)d 1571046
Novenber 2006 n) Reference Exanple 22 :

(4- Befizy| oRgces aevayy pheny IdniahaysIr aphygrausonasnesigm sulfate. The

4- br ono- 3- net hyl phenol (10 g) in N, N-dinethylformam de (50 nL) were added
pot assi unsedyebhatas reBoged) URGEr FattebpsrEGeres andahf residng vae

m xture was stirred at roomtenperature overnight. The reaction m xture

was pour egurified by column chromatography on silica gel (eluent:
n-hexane/ethylacetate=6/1-3/1-1/1)togivethetitle compound
{(10.5 g).
10 ‘H—NMR (CDCls) & ppm:
1.37 (iH, t, J=5.8Hz), 2.36 (3H, s}, 4.64 (2H, &, J=5.8Hz), 5.06
(2H, s), 6.79 (1H, dd, J=8.4Hz, 2.4Hz), 6.84 (1H, d, J=2.4Hz),

7.23 (1H, 4, J=8.4Bz), 7.25-7.45 (5H, m)

15 Reference Example 23

4-[(4-Benzyloxy-2-methylphenyl)methyl]l-1,2-dihydro-5-

isopropyl-3H-pyrazol-3-one

To a solution of (4-benzyloxy-2-methylphenyl)methanol
(10.5 g) in tetrahydrofuran (80 mL) were added triethylamine
20 (7.36 mL) and methanesulfonyl chloride (3.91 mL) under
ice-cooling. After the mixture was stirred for 1 hour, the
insoluble material was removed by filtration. The obtained
solution of (4-benzyloxy-2-methylphenyl)methyl mesylate in
tetrahydrofuran was added to a suspension of sodiumhydride (60%,
25 2.11 g) and ethyl 4-methyl-3-oxopentanoate (7.99 g) in
tetrahydrofuran (160 mL), and the mixture was refluxed for 15

hours. To the reaction mixture was added 1 mol/L hydrochloric



into water, and the resulting m xture was extracted wth diethyl 10
ether. The organic |ayer was washed with water and dried ﬁg%mbgln%@reous
magnesi um sul fate. The sol vent was rdidBved under reduced pressure t

gi ve 4-benzyl oxy-1|-brono- 2- net hyl benzene (14.6 g). This materi al vvas

di ssolved in tetrahydrofuran (200 nL). To the solution was added n-butyl
lithium (2.66 nol/L 15 n-hexane solution, 21.7 nlL) at -78C under an argon
at nosphere, and the mxture was stirred for 10 mnutes. To the reaction
m Xt ur e aasdadddadid Ne sl e hyinfiortera wes €40 racrie)d, wiattd dtlké hyili exthuee. was
allowed to warmto OC and stirred for 30 m nutes. The reaction m xture
was pourEdeiotaaniat tayeamhd Weshedwitimga2@rnanxd dre edasvextaracydcowd t h

di ethyl ether. The organic |ayer was washed with water and dried over
anhydr ousagagsgsnususfiafat e. Thd heo st wvenva nasemeved edndaderedecdeded
pressure to give 4-benzyl oxy-2-nethyl benzal dehyde. This material was

di ssol vepgreasetbhandihd s imie .wdo dhessbiaed i om tasuadded3sodiLym 25
borohydride (1.99 g), and the m xture was stirred at room tenperature
over i ghlydf¥azihe meradiydraia Xtoured nwas ‘eaksledidenketthbahbé, sahdt ibe, rasul ti ng
m xture was concentrated under 15S 16 Novenber 2006 reduced pressure. To
t he resi gdnemaasuadded atsatadattero @queodsn i gloti urmmthy deagenoaathonate
solution, and the m xture was extracted wth diethyl ether. The organic

| ayer wesangshetedvibhoawaiaeur @&ned thaquiedusr & edisuaxhydrtgdnw tah boriatle
solution, water and brine 5 successively, and dried over anhydrous
magnesi uacsbftat e. THEhergsolivemy slmyasarsieel waddrby eeced prassureer and
the residue was purified by colum chromatography on silica gel (eluent:
n - hexanenky@ypuaceeghestup/ gulfgre.. Hha)sebveptevaperenpyvedcdmgédnd

10 reduced pressure, and the residue was treated with n-hexane.
The precipitatedcrystalswerecollectedbyfiltration, anddried
under reduced pressure to give the title compound (12.3 g).
TH—NMR {DMSO-3¢) 6 ppm:

1.04 (6H, 4, J=6.8Hz), 2.24 (3H, s}, 2.65-2.8 (1H, m), 3.44 (2H,

15 s), 5.02 (2H, s), 6.69 (1H, dd, J=8.7Hz, 2.4Hz), 6.75-6.85 (2H,

m), 7.25-7.45 (5H, m)

Reference Example 24

4-[(4-Benzyloxy-2-methylphenyl)methyl]-5-isopropyl-3-

20 (2,3,4,6-tetra-0-pivaloyl-B-D-glucopyranosyloxy)-1H~
pyrazole '

The title compound was prepared in a similar hanner to
that described in Reference Example 12 using 4-[{4-benzyloxy-2-
methylphenyl)methyl]-1,2-dihydro-5-isopropyl-3H-pyrazol-3-

25 one and 2,3,4,6-tetra-0O-pivaloyl-a-D-glucopyranosyl bromide
(Kunz,H.; Harreus,A. Liebigs Ann. Chem. 1982, 41-48 Velarde,S.:

Urbina,J.; Pena,M.R. J.0rg.Chem. 1996, 61, 9541-9545) instead



(10.5 g). 10 1H - NWR (CDC13) 6 ppm 1.37 (1H, t, 3=5.8Hz), 2.36 (3H s
4.64 (2H, d, J=5.8Hz), 5.06 (2H, s), 6.79 (1H, dd, J=8 AR, 2 4FE%OO :
(1H, d, J=2.4Hz), 7.23 (1H, d, J=8.4kg), 7.25-7.45 (5H PAPREF 21 %he
Exampl e 23 4-[ (4-Benzyl oxy- 2- net hyl phenyl ) net hyl ] - 1, 2- di hydr o- 5-

i sopropyl - 3H pyrazol -3-one To a sol ution of

(4- benzyl oxy- 2- et hyl phenyl ) net hanol (10.5 g) in tetrahydrofuran (80 niL)
were added triethylamne 20 (7.36 nlL) and net hanesul fonyl chloride (3.91
mL) underof ce-Tpol { Nhe M §E6xFBErPbA{ UF 2-MBSh§l bEbedxOprkeRaur, the

i nsoluble material was renoved by filtration. The obtained solution of
(4- benzyInwayr2r Yt hy! pitenyt o et hybpresyl aBe-bRraketirahydreofana@n was added
to a suspension of sodium hydride (60% 25 2.11 g) and et hyl

4- et hy| -3 XANHAN02S €5 {Tc89e ) réBpebetvahydrof uran (160 ni), and the
m xture was refluxed for 15 hours. ?o the reaction m xture was added 1
mol / L hydﬁpchﬁgrk@Dtig)lg Dpwenber 2006 acid, and the resulting mxture
was extracted with diethyl ether. The organic |ayer was washed with

wat er sand. drd gebovey) anhyo-aus (mBegnesd)umsulf gz, Bie solventssasiz,
removed under reduced pressure. The residue was dissolved in toluene (30
m.). 5 Hysly azi.ne -maohypdr,ah, (6. 683 nd)(masmgddedito( ihe &d) ut€on, ernd

the m xture was stirred at 100C overni ght. The reaction m xture was
poured i nt ammY er4,. 1and 1Hheadl, XxUdl 2 . 9HS , ext 8Ac) eds Wh t frief hy) , sacet-#.e8 The
organi c | ayer was washed with brine and dried over anhydrous nagnesi um
sul fate. (T4, 80l,vens7 wast r enolsed. 3Haer 5.65 (1H, d, J=7.8Hz), 6.64 (1H,

)
84
e

dd, J=8.4Hz, 2.8Hz), 6.77(1H,d, J=2.8Hz), 6.83 (1H, d, J=8.4Hz},

10 7.25-7.45 (5H, m)

Reference Example 25

4—{(4—Hydroxy—z—methylphenyl)methyl]—5-isopropy*—3-

(2,3,4,6-tetra-0-pivaloyl-f3-D-glucopyranosyloxy)-1H-

15 pyrazole
4-[{(4-Benzyloxy-2-methylphenyl)methyl]-5-isopropyl-3-~

(2,3,4,6-tetra-0-pivaloyl-f3-D-glucopyranosyloxy)-1H-
pyrazole (5 g) was dissolved in tetrahydrofuran (18 mL). To
the solution was added 10% palladium-carbon powder (500 mg),

20 and the mixture was stirred at room temperature under a hydrogen
atmosphere for 3 hours. The insoluble material was removed by
filtration, and the solvent of the filtrate was removed under
reduced pressure to give the title compound (4.45 g).
Ty —NMR (CDhCl3) & ppm:

25 1.0-1.2 (42H, m), 2.24 (3H, s), 2.7-2.85 (1H, m), 3.52 (2H, s),
3.8-3.9 (1H, m), 4.09 (1H, dd, J=12_.4Hz, 4.7Hz), 4.15 (1H, ad,

J=12.4Hz, 1.9Hz), 4.6 (1H, s), 5.15-5.25 (2H, m), 5.36 (1H, t,



10 reduced pressure, and the residue was treated with n-hexane. The
precipitated crystals were collected byfiltration,anddtie u r uced
pressure to give the title conpound (1&. 3 g). 1H - NNIEZ%(%WEE&L%%) 298€pm
1.04 (614, d, 3=6.8Hz), 2.24 (3H, s), 2.65-2.8 (li, m, 3.44 (2H, 15 s),
5.02 (2H, s), 6.69 (1H, dd, J=8.7Hz, 2.4Hz), 6.75-6.85 (24, m,
7.25-7.45 (5H, m Reference Exanple 24

4-[ (4- Benzyl oxy- 2- et hyl phenyl ) met hyl ] - 5-i sopr opyl - 3- 20

(2, 3, 4, 63tet ea=zQ,pbvaboylH ( 3t DJIglBuosixy)r,afosSyl dky ddlHI=pyBaizal @ . FHe )titl e
conpound was prepared in a simlar manner to that described in Reference
Exanpl e &2e6uasi(ng ,4-d,( &42er9d oxye.2+8 (1H, 4, J=8.3Hz)

met hyl phenyl ) net hyl ] - 1, 2- di hydr o- 5-i sopr opyl - 3H pyrazol -3 25 one and
2,3,4,6-tetra- O pival oyl -a-D gl ucopyranosyl brom de (Kunz,H.

Harr eus, A. Li ebi gsAnn. Chem 1982, 41-48 Vel arde,S. ; Ubina,J.; Pena, MR
J. O g. Cheefetdte Gkam@b4l-28545) instead 160 16 Novenber 2006 of

4-{[ 4- (2- benzyl oxycar bonyl - 2- met hyl pr opoxy) phenyl ] -

met hyd | - BeBzdilhvdioonabsdgynedyd - 3H- nvr azol - 3- one and

acet obrono- a- D-gl ucose, respectively. 1H - NWMR (CDC13) 8 ppm 5 1.04 (9H,
s), 1.05-1.2 (38H mxt 223t (SHhraob@iyELe 85i@lHl g)n) beBz43-8160hEH, n),
3.8-3.9 (1H, m, 4.11 (1H, dd, J=12.6Hz, 4.8Hz), 4.17 (1H, dd, J=12. 6Hz,
1.8Hz), %00662H) snd 5riphsngl pREISPh)ipe5(B7571¢) in UeOrdhpdrodussn( 1H,
d, J=7.8Hz), 6.64 (1H, dd, J=8.4Hz, 2. 8Hz) , 6.77 (1H, d, J=2. 8Hz) ,
6.83 ( 1H( 1@ mIJ=@as Aﬂ@)ad,die]_t@lyz'l._ ng@i@grlg@pquje (40%toluene solution,

2.88 mL), and the mixture was stirred at room temperature for

10 3 hours. The reaction mixture was poured into water, and the
'resultingmixturewasextractedwithdiethylether. The extract

was washed with water and brine, and dried over anhydrous

magnesium sulfate. The solvent was removed under reduced

pressure, and the residue was purified by column chromatography
15 on silica gel (eluent: n-hexane/ethyl acetate = 20/1) to give

the title compound (0.69 g).

1H"‘NMR (CDCl3) & ppm:

2.15-2.25 (2H, m), 2.56 (2H, t, J=7.1Hz), 3.46 (24, t, J=6.5Hz),

5.13 (2H, s), 7.25-7.4 (5H, m)

Reference Example 27

4-({4-[3-(Benzyloxycarbonyl )propoxy]-2-methylphenyl}-

methyl)-5-isopropyl-3-(2,3,4,6-tetra-0-pivaloyl-f-D-

glucopyranosyloxy)-1H-pyrazole

25 Toasolutionof4-[(4-hydroxy-2-methylphenyl)methyl]-5-
isopropyl-3-(2,3,4,6-tetra-0-pivaloyl-f-D-glucopyranosyl-

oxy)-1H-pyrazole (0.2 g) in N,N-dimethylformamide (3 mL) were



Ref erence Exanple 25 4-[(4-Hydroxy-2-nethyl phenyl) et hyl]-5-i sopropyl - 3-
(2,3,4,6-tetra- O pival oyl - (3-D gl ucopyranosyl oxy)-1H 1 razol e

4-[ (4- Benzyl oxy- 2- met hyl phenyl ) et hyl 165- i sopr opyl - 3- Ps WS 2iBeE 2006
(2,3,4,6-tetra- O pival oyl - (3-D gl ucopyranosyl oxy)-1H pyrazole (5 g) was
di ssolved in tetrahydrofuran (18 nL). To the solution was added 100

pal I adi um car bon powder (500 ng), 20 and the m xture was stirred at room
t enperature under a hydrogen atnosphere for 3 hours. The insoluble

mat eri al adasdr epaved hybrbmbbuatirane 40d it he ,sekeann ehrbhesftd t(mats was
removed under reduced pressure to give the title conmpound (4.45 g). 1H -
NVR ( CDC43) ad ppoata3 yrie dm@ubd2dt sydivin 246dG8l,, shd hd ni:Bhufd Masn) ,
3.52 (2H, s), 3.8-3.9 (1H, m, 4.09 (1H, dd, J=12.4Hz, 4.7Hz), 4.15 (1H,
dd, J=12t4Hzedla®HzpomdtémbiHataye bveinS gl .(2The FPachidhd @mliktutre 161
16 Novenber 2006 J=9 . 2Hz) , 5 .65 (1H, d, J=8 . OHz) , 6. 5 ( 1 H,
dd, J=8. wdkzpoldred Yo waterflafdH hel relsi?l OHzg miktif- ds dxtdagtddz)
Ref erence Exanple 26 5 Benzyl 4-bronobutyrate To a m xture of

4- br ddobutiyhiecttaci dcétage., Teazyt ralctohad watbeSvg)h amad etrr apd @myine ,
phosphine (1.57 g) in tetrahydrofuran (12 nlL) was added di et hyl

azodi car bodyhatied( 40e% ehbgdeoss| negorsiuk 88 1lifla)te .anttheheoivehnir @awas
stirred at roomtenperature for 10 3 hours. The reaction m xture was
pour ed | meoowatenpdamdrelecedepubtsengeni rodr theaseextinectved wuthfdedt hyl
ether. The extract was washed with water and brine, and dried over
anhydr ouby column chromatography on silica gel (eluent: n-hexane/ethyl

acetate = 3/1 - 2/1) to give the title compound (0.16 g).
10 'H—NMR (CDCls) & ppm:

1.04 (9H, s), 1.05-1.2 (33H, m), 2.05-2.15 (2H, m), 2.25 (3H,

s),2.56 (2H, t, J=7.3Hz), 2.7-2.85(1H, m), 3.53 (2H, s), 3.8-3.9

(1H, m), 3.94 (2H, t, J=6.2Hz), 4.1 (1H, dd, J=12.5Hz, 4.1Hz),

4.16 (1H, 4&d, J=12.5Hz, 2.0Hz), 5.13 (2H, s), 5.15-5.25 (2H,
15 m), 5.36 (1H, t, J=9.6Hz), 5.65 (1H, d, J=8.1Hz), 6.54 (1H, 44,

J=8.5Hz, 2.7Hz), 6.64 (1H, 4, J=2.7Hz), 6.81 (1H, 4, J=8.5Hz),

7.25-7.4 (5H, m)

Reference Example 28

20 1,2-Dihydro-4-[(4-iodophenyl)methyl]j-5-isopropyl-3H-

pyrazol-3-one

The title compound was prepared in a similar manner to
that describedinReferenceExample 23 using4-iodobenzyl alcohol
instead of (4-benzyloxy-2-methylphenyl)methanol.

25 lH“NMR (CD30D) O ppm:
1.12 (6H, 4, J=7.3Hz), 2.8-2.95 (1H, m), 3.63 (2H, s), 6.9-7.0

(2H, m), 7.5-7.6 (2H, m)



magnesi um sul f ate. The sol vent was renoved under reduced pressure, and
the residue was purified by columm chromatography 15 o i) ica gel

(el uent: n-hexane/ethyl acetate = 20/ 1$3to give the tin][ﬁséJo(YSWB%ﬁn%Po(GO. 69
g). 1H - NWR (CDC13) 8 ppm 2.15-2.25 (2H, m, 2.56 (2H, t, J=7.1Hz),
3.46 (2H, t, J=6.5Hz), 5.13 (2H, s), 7.25-7.4 (5H, m 20 Reference
Exanpl e 27 4-({4-[3-(Benzyl oxycarbonyl ) propoxy] - 2- net hyl phenyl ) -

met hyl ) - 5-i sopropyl -3-(2, 3,4, 6-tetra- O pi val oyl - (3-D

gl ucopyr anosyl oxy) - 1H pyrazol e 25 To asol ution

of 4- [ (4- hydr oxy- 2- net hyl phenyl ) net hyl ] - 5-

i sopropy|RefEgrence bxampta- &Y pi val oyl - (3- D- gl ucopyr anosyl -

oxy)-1H pyrazole (0.2 g) in N,Ndinethylformanm de (3 nL) were 162 16
Novenber 3005, 3 adideeTbenay-4cbtpirepubygal ect Optrgho sydsixym carbiohat e
(0.18 g) and a catalytic anmpbunt of sodiumiodide, and the m xture was
stirred dtodemnenrehipeetlhvité-dvesaPghpy1ThE-P¥ABEPLSR i xture was poured
into water, and the resulting m xture was extracted 5 with ethyl acetate.
The eftract wasTheasthiedleviadmpeuned viarl dyanased gid adrsiigl e manmgdricus
magnesi um sul fate. The solvent was renoved under reduced pressure, and

t he resi dde@twadepeFipeedinpyetoranfechrennteglapiyisg di.ld-chyEdrgd-uent :
n- hexane/ ethyl acetate = 3/1 - 2/1) to give the title conpound (0.16 Q).
10 1H - NNR (eptagjeny pprethy bl - fobsoByOPY108E1PYT 38l - 3mone Bl 2. 15
(2H, m, 2.25 (3H, s), 2.56 (2H, t, J=7.3Hz), 2.7-2.85 (1H, m, 3.53
(2H, S),q;q;qp@omo—a—D—galactose instead of 4-{[4-(2-benzyloxy-

carbonyl-2-methylpropoxy)phenyl]lmethyl}-1,2-dihydro-5-
10 isopropyl-3H-pyrazol-3-one and acetobromo-a-D-glucose,
respectively.
lH—-NMR (CbCl3) O ppm:
1.15-1.2 (6H, m), 1.88 (3H,.s), 1.99 (3H, s), 2.03 (3H, s), 2.18
(34, s), 2.8-2.95 (1H, m), 3.58 (1H, 4, J=16.0Hz), 3.65 (1H,
15 d, J=16.0Hz), 4.0-4.1 (1H, m), 4.15-4.25 (2H, m), 5.09 (18, 44,
J=10.7Hz, 3.5Hz), 5.35-5.45 (2H, m), 5.56 (1H, 4, J=8.3Hz),

6.85-6.95 (2B, m), 7.5-7.6 (2H, m)

Reference Example 30

20 {4-]2-(Benzyloxycarbonyl)ethoxylphenyl}methanol

To a mixture of 3-[4-(hydroxymethyl)phenoxy]lpropionic
acid (0.98 g) and potassium carbonate (0.9 g) in N,N-dimethyl-
formamide (5 mL) was added benzyl bromide (0.65 mL), and the
mixturewas stirred at roomtemperatureovernight. The reaction

256 mixture was poured into water, and the resulting mixture was
extractedwith diethyl ether. The extract was washed with water

and brine, anddried over anhydrous sodium sulfate. The solvent



(1H, m, 3.94 (2H t, J=6. 2Hz) , 4.1 (1H, dd, J=12. 5Hz, 4. 1Hz) , 4.16
(1H, dd, J=12.5Hz, 2.0Hz), 5.13 (2H, s), 5.15-5.25 (2H, 5.3 H,
t, J=9 . 6Hz) , 5.65 (1H, d, J=8. 1Hz}64 6.54 (1H dd, 1%3@%%’[,2602’(6.1
7Hz) , 6.64 (1H, d, 3=2 . 7Hz) , 6.81 (1H, d, J=8. 5Hz) , 7.25-7.4 (5H
m Reference Exanple 28 20

1, 2-Di hydro-4-[ (4-i odophenyl ) net hyl ] -5-i sopropyl -3H pyrazol - 3-one The
title conpound was prepared in a simlar nmanner to that described in
Ref er enc waBxaapdee @ 3ndeirmge duc ¢ ddolssrsyde abudhdle readtisediad purified
(4-benzyl oxy- 2- et hyl phenyl ) met hanol. 25 1H - NWMR (CD30D) 6 ppm 1.12
(6H, d, b¥7c8Hzyn chiraigXdphy 9 s316Ga (T, (e)luedi - 7-bexaRl/ eihyl
7.5-7.6 (2H, m 163 16 Novenber 2006 Reference Exanple 29

3-(2, 3, 4a6eTettra=02ddety|1-/(13- Dqad Hoe opye anosle oxgppdund4{(1.1 g).

i odophenxl )met hyl ] -5-isopropyl -l Hpyrazole 5 The title conpound was
prepar ed Hr¥MBi (Cbal; rehinewmi o t hat described in Reference Exanple 12
usi ng 1, 2-di hydro-4- [(4-iodophenyl)nethyl]-5-isopropyl-3H pyrazol -3-one
and f@ceflobrdndbat HgatlacRo$e [ ABt etad Job -4Hz)4- ¢ 22Behzly| dxyJ=6 . 4Hz),

‘car bonyl - 2- met hyl pr opoxy) phenyl ] et hyl }-1, 2-di hydro-5 10

i sopr opyHK--BR pHazbl J350A82zdAndS a&8t OB 0B0-aé BB Yt be8se2H, mspdcbvél- . 1H
- NW\R (CDC13) S PPM1.15-1.2 (6H, m, 1.88 (3H, s), 1.99 (3H, s), 2.03
(3H, s), (ZHi18m)(3H, s), 2.8-2.95 (1H, m, 3.58 (1H, d, J=16.0CHz), 3.65
(1H,

Reference Example 31

10 4-Hydroxy-2-methylbenzaldehyde

To a solution of 4-bromo-3-methylphenol (14 g) and
N,N-diiéopropylamine (39.1mL) in dichloromethane (iSOnﬂJ was
added chloromethyl methyl ether (11.4 mL) under ice-cooling,
and the mixture was stirred at room temperature for 5 days. The

15 reactionndxturewaspmuredinto21saturatedaqueouscitricacid
solution, and the resulting mixture was extracted with diethyl
ether. Theextractwaswashedwithwater, 1 mol/L aqueous sodium
hydroxidesolution,waterandbrinesuccessively,anddriedover
anhydrous sodiumsulfate. Thesolventwasremovedunder reduced

20 pressure to give 4-bromo-3-methyl-l-(methoxymethoxy)benzene
(16.7 g). This material was dissolved in tetrahydrofuran (250
mL). To the solution was added n-butyl lithium (2.64 mol/L
n-hexane solution, 32.7 mL) at -78°C under an argon atmosphere,
and themixturewas stirred at the same temperature for 15minutes.

25 To the reaction mixture was added N,N-dimethylformamide (16.6
mL), and the mixture was stirred under ice-cooling for 1 hour.

The reactionmixture was poured into a saturated aqueous ammonium



15 d, 3=16.0Hz) , 4.0-4.1 (1H, m , 4.15-4.25 (2H, m , 5.09 (1H, dd,
J=10. 7Hz, 3.5Hz), 5.35-5.45 (2H, m, 5.56 (1H d, J=8. : . 85-6..95
(2Y., m, 7.5-7.6 (2H, m) Reference Exgomple 30 20 T8 overb i 2003
{4-[ 2- (Benzyl oxycar bonyl ) et hoxy] phenyl } met hanol To a m xture of

3-[4- (hydroxynet hyl ) phenoxy] propionic acid (0.98 g) and potassi um
carbonate (0.9 g) in N, Ndinethyl- formam de (5 nL) was added benzyl
brom de (0.65 nlL), and the mxture was stirred at roomtenperature

over ni ghthl1dhedeesasciwbioRd anXtHeeraras] oy ed xithire was erxtenttddeith
resulting mxture was extracted with diethyl ether. The extract was
washed wiibBtwgtie¢thand Mieextandtdwaedvantard anhnds cut wediddmnagukbate.
The sol vent 164 16 Novenber 2006 was renoved under reduced pressure, and
t he resi duvaivwashpdi-obeadcabpcnatensothrtawat agdaphynen anld dxige ofekuent :
n- hexane/ ethyl acetate = 2/1 - 1/1) to give the title conpound (1.1 g).
1H - NVRat6BHE13)1sS qapidm bulfa+té. 55THd Ho 1Men tv 85 redblv eld, unkdr 46d)iced. 28
(2H, t, J=6.4Hz), 4.62 (2H, d, J=5.9Hz), 5.18 (2H, s), 6.85-6.9 (2H, m,

7. 25-5. Apredbnre)t Refes enae tbyamal-¢ mdt hbGoyhretirox o eh 16t dath peazabdehyde
To a solution of 4-brono-3-nethyl phenoi (14 g) and N, N-diisopropylam ne

(39.1 nmLy)i.n ohehlvadveribaneas 160ssh) veasinatidedanhtisoonethyl( 70emby k-
ether (11.4 nlL) under ice-cooling, and the mxture was stirred at room
t enper at neehtanl5 (day sl )TheTad5 theasbilon iwnX twarse aiake o aaredkn it Ot &d
saturated aqueous citric acid solution, and the resulting m xture was
extract edydrbehdiogtilybcid (6 mL), and the mixture was stirred at 50°C
for 1.5 hours. The reactionmixture was poured into a saturated
10 aqueous sodium hydrogen carbonate solution, and the resulting
mixture was exitractedwithethyl acetate. Theextractwaswashed
withbrine,anddriedoveranhydfoussodiumsulfate. The solvent
was removed under reduced pressure. The residue was dissolved
in ethyl acetate (30 mL) with heating at 60°C. n-Hexane (100
15 mL) was added to the solution gently, and the mixture was stirred
at the same temperature for 10 minutes. The mixture was cooled
to room temperature. n-Hexane (170mlL) was added to themixture,
and the resulting mixture was stirred overnight. The
precipitated crystals were collected by filtration, and washed
20 with n-hexane and dried under reduced pressure to give the title
compound (5.6 g).
T4 —NMR (CDCl3) & ppm:

2.63 (3H, s), 5.47 (1H, s), 6.7 (1H, d, J=2.3Hz), 6.79 (1H, dd,

J=8.4Hz, 2.3Hz), 7.73 (1H, d, J=8.4Hz), 10.11 (1H, s)

Reference Example 32

4-(2-Carboxyethoxy)-2-methylbenzaldehyde




ether. The extract was washedwith water, 1 nol/L aqueous sodi um

hydr oxi de sol ution, water and brine successively, and r'%pv%v L. 2006
anhydrous sodium sul fate. The sol vent j¢gs renoved under” Tt educe 50
pressure to give 4-brono-3-nethyl -1 -(nethoxynet hoxy) benzene (16.7 Q)
This material was dissolved in tetrahydrouran (250 nl). To the solution
was added n-butyl lithium (2.64 nol/L n-hexane solution, 32.7 nlL) at
-78C under an argon atnosphere, and the m xture was stirred at the sane

tenperature forrd% MiRYLES. 023 -1 dritfky-©26id 1y 16 &l 28 Ba¥A$38008E ) ana
N, N-di met hyl formam de (16.6 nl), and the m xture was stirred under

i ce- cool i PGt £ 981 dm Wt - bulttkIcRACHI. 00 g XhUF &t Masy BPYE & ahNt ©0 dirsakas at ed
aqueous ammoni um 165 16 Novenber 2006 chloride solution, and the

resul ting, #hX W& M85 SddastEq e Ar) di 81 AWh TNy NG RXEE T RSt

washed with a g%iurated aqueous sodi um hydrogen carbonate sol ution and

brine, angoshit@thfeltu@ B auso s umrslir-bate 1 ohhRisehveni;awesohedrved
under reduced 5 pressure to give 2-nethyl-4- (methoxynet hoxy)benzal dehyde

(12. % Hntdhi sudBEhydlroes ddiigselved bAat ehé ahysn of Uhghm{ £Oubk) was
met hanol (10 nL). To the solution was added concentrated hydrochloric

acid (6 ndi}iradted et SERYE A0S atld.l T eHedlx 5t H/88 WaSnb@With JAter
reaction m xture was poured into a saturated 10 aqueous sodi um hydrogen

car bonat eas@butinen, arddrtiba ¢wstibhhR@rolisXxddd Luies 1@6teact etevs s ivet byl
acetate. The extract was washed wth brine, and dried over anhydrous

sodi um sukfatremokhal salieenteduwasdrmmastrandend edysatepwas ssili €pedded
resi due was dissolved in ethyl acetate (30 nL) with heating at 60C.
n- Hexane {A08tHpl Nhge w@se agziednt p t he-lsotarde ol @entl. y, artde tihesoixbuee
was stirred at the sane tenperature for 10 m nutes. The m xture was
cool eldd material was collected by filtration, and washed with n-hexane
and dried under reduced pressure to give the titie compound (7.2
g)-
1H"'NMR (€DC1l3) & ppm:
2.65 (3H, s), 2.89 (2H, t, J=6.4Hz), 4.32 (2H, t, J=6.4Hz), 6.76
15 (1H, &, J=2.5Hz), 6.85 (1H, &d, J=8.7Hz, 2.5Hz), 7.76 (1H, 4,

J=8.7Hz), 10.12 (1H, s)

Reference Example 33

4-[2-(Benzyloxycarbonyl)ethoxy]-2-methylbenzaldehyde

20 To a suspension of 4-(2-carboxyethoxy) —Z—metpyl—
benzaldehyde (7.2 g) and potassium carbonate (14.3 g) in
N,N-dimethylformamide (70 mL) was added benzyl bromide (8.2 mL)
at room temperature, and themixture was stirred overnight. The
reactionmixture was poured intowater, and theresultingmixture

25 was extracted with diethyl ether. The extract was washed with
water and brine, and dried over anhydrous sodium sulfate. The

solvent was removed under reduced pressure, and the residue was



to roomtenperature. n-Hexane (170 nL) was added to the m xture, and the
resulting mxture was stirred overnight. The precipitat rystals e
collected by filtration, and washed 267w th n-hexane aﬁ% b?r‘%ég%)eﬁnczjeé\?g
reduced pressure to give the title conpound (5.6 g). 1H - NWR (CDC13) 6
ppm 2.63 (3H, s), 5.47 (1H, s), 6.7 (1H d, J=2. 3Hz) , 6.79 (1H, dd,
J=8.4Hz, 2.3Hz), 7.73 (1H, d, J=8.4Hz), 10.11 (1H, s) 25 Reference
Exanpl e 32 4-(2-Carboxyet hoxy) - 2- et hyl benzal dehyde 16 Novenber 2006
166 To apmivittured afy Ldiydioxyh2emet byt beiny abdebyllectS5gg)l avduepat:assi um
tert-butoxide (4.12 9) in tetrahydrofuran (60 nL) was added

( 3- propi al-aekeme (AHy IThretartd the/ I X3yrne wasgste rtted tdtt 1 eompound
tenperature for 4 hours. The reaction m xture was poured 5 into 1 nol/L
hydrochl gei.@7agi)d, and the resulting mixture was extracted with ethyl
acetate. The extract was washed with water and brine, and dried over
anhydrou%HsoldMymggthgy ed gpe:solvent was renoved under reduced
pressure. The residue was suspended in ethyl acetate (20 nmL.) - n-hexane
(100 srL) 2.Bhe(Bnsa ubbe 880( maf ar,i ak6warzgol 4 ex4 ddHyyt f idte attion, 5and
washed wi th n-hexane and dried under reduced pressure to give the title
conpound (@H,_s2, @)7iH tHNWR (ERCLER )6 ppeB Q1¥5 dBHJI=S).,5H2,89.4HH) ,t,
J=6.4Hz), 4.32 (2H, t, J=6.4Hz), 6.76 15 (1H, d, J=2.5Hz), 6.85 (1H, dd,
J=8. 7THz, 72.35Hz)4, (BH/,6 m()LH,7 475 (1H, 4, J=8.5Hz), 10.12 (1H, s)

Reference Example 34

10 {4-[2-(Benzyloxycarbonyl)ethoxy]-2-methylphenyl }methanol

The titlie compound was prepared in a similar manner to
that described in Reference Example 10 using 4-[2-(benzyloxy-
carbonyl)ethoxyl-2-methylbenzaldehyde instead of 4-(2-benzyl-
oxycarbonyl-2-methyvlpropoxyv)benzaldehvde.

15 'H—NMR (CDCls3) & ppm:
1.38 (1H, t, J=5.7Hz), 2.35 (3H, s), 2.84 (2H, t, J=6.4Hz), 4.26
(2H, t, J=6.4Hz), 4.63 (2H, d, J=5.7Hz), 5.18 (2H, s)., 6.7-6.75

(2H, m), 7.22 (1H, 4, J=8.2Hz), 7.3-7.4 (5H, m)

20 Reference Example 35

4~({4-{2-(Benzyloxycarbonyl)ethoxylphenyl}methyl)-1,2-

dihydro-5-isopropyl-3H-pyrazol-3-one

The title compound was prepared in a similar manner to

that described in Reference Example 11 using {4-[2-(benzyloxy-

25 carbonyl)ethoxylphenyl}methanol instead of [4-(2-benzyloxy-
carbonyl-2-methylpropoxy)phenyl]methanol.

lH”‘NMR (DMSO-dg) 6 ppm:



J=8.7Hz), 10.12 (1H, s) Reference Exanple 33

4- (2- (Benzyl oxycar bonyl ) et hoxy] - 2- met hyl benzal dehyde %p Lo Qﬁn%lon
of 4-(2-carboxyet hoxy)-2-nethyl benzajgehyde (7.2 g) and p8t535|um
carbonate (14.3 g) in N, N dinme thylf ormam de (70m.) was added benzyl
brom de (8.2nL) at roomtenperature, and the m xture was stirred
overnight. The reaction mxture was poured into water, and the resulting
m xture 25 was extracted with diethyl ether. The extract was washed wth
wat er and lsi-ne,; aRe, dni et oyero anhydBpUus)sodi gm syl faj e .4 The (80) went
was rempved under reduced pressure, and the residue was 167 16 November
2006 puryifsi @gi Dy, ol gnr amet agraphy. on sl igp gl o( @l &Ny, m)

n- hexane/ et hyl acetate = 4/'1 - 3/1) to give the title conpound '(6.47 g)
1H - NMR CBCE3)4 SgyNWHS 2.64 (3H, s), 2.88 (2H, t, J=6.3Hz), 4.34 (2H,

t, J=6.3Hz), 5.19 (2H, s), 6.73 (1H, d, J=2.4Hz), 6.83 (1H, dd, J=8.5Hz,
2.4Hz), 7.3-7.4 (5H m, 7.75 (1H, d, J=8.5Hz), 10.12 (1H, s) Reference
Exanpl e 34 10 {4-[2-(Benzy|oxycarbonyl)ethoxy]-2-nethy|phenyl)nethanol
The tgtl@eQ@gQ@Mggfﬁggmgkeg%red inasimlar manner to that described in
Ref erence Exanpl e 10 using 4-[2-(benzyl oxy-

car bonyl het(haxylr-2- H@izlmo@@r&ajuiﬁimqeaw@iﬁpﬂb Qﬁefhﬂpb@ﬁﬂbmethyl) -
oxycarbonyl‘z met Nyl pr opoxy) benzal dehyde, H NVR (CDCI3) 5 ppm 1. 38

(1H t, 3=5sb&lopy2 35 -(p¥ta9)1- 2-di (2H, t, J= 6.4Hz), 4.26 (2H t,
J=6.4Hz) T 4763 (2H d, J=5.7Fz), 5.18 (2H, s), 6.7-6.75

The title compound was prepared in a similar manner to

that described in Reference Example 11 using {4-[2- (benzyloxy-
10 carbonyl)ethoxy]-2-methylphenyl}methanol instead of

[4-({2-benzyloxycarbonyl-Z-methylpropoxy)jphenyljmethanol.

1H-‘NMR (cbCl3) o ppm:

1.12 (6H, 4, J=6.8Hz), 2.3 (3H, s), 2.75-2.9 (3H, m), 3.6 (2H,

s), 4.23 (2H, t, J=6.2Hz), 5.17 (2H, s), 6.62 (1H, dd, J=8.5Hz,
15 2.7Hz), 6.7 (1H, 4, J=2.7Hz), 6.94 (1H, d, J=8.5Hz), 7.25-7.4

(5H, m)

Reference Example 37

3-(2,3,4,6-Tetra-0-acetyl-f-D-glucopyranosyloxy)-4-({4-[2-

20 (benzyloxycarbonyl)ethoxylphenyllmethyl)-5-isopropyl-1H-

pyrazole
The title compound was prepared in a similar manner to
that described in Reference Example 12 using 4-({4-[2-(benzyl-~
oxycarbonyl)ethoxylphenyllmethyl)-1,2-dihydro-5-isopropyl-
25 3H-pyrazol-3-one instead of 4-{[4-(2-benzyloxycarbonyl-2-
methylpropoxy)phenyljmethyl}-1,2-dihydro-5-isopropyl-3H-

pyrazol-3-one.



(2H, m, 7.22 (1H, d, J=8.2Hz), 7.3-7.4 (5H, m 20 Reference Exanple 35
4- ({4-[2- (Benzyl oxycar bonyl) et hoxy] phenyl ) met hyl) -1, 2- ;¢ yovember 2006

di hydr o- 5-i sopropyl - 3H pyrazol -3-one Té title conpound was prepared in a
simlar manner to that described in Reference Exanple 11 using
{4-[2-(benzyl oxy- 25 carbonyl) et hoxy] phenyl ) nmet hanol instead of

[ 4- (2- benzyl oxy- carbonyl - 2- net hyl pr opoxy) phenyl ] net hanol . 1H - NWMR
(DVBO-d6) 8 ppm 168 16 Novenmber 2006 1.05-1.1 (6H, m), 2.75-2.85 (3H,
M, 3.5 (3H- R (@th ()2I5 pom: J=5.9Hz), 5.14 (2H, s), 6.75-6.8 (2H m,
7.0-7.05 (2H, m, 5H, m 5 Reference Exanple 36 .
4-({4-[2-iBanyi0(>a&£,afannyLMtdﬂmy]s2 wedhy( pAeny) ) etdy/I(BH, s), 2.06

5-i sopropyl - 3H pyrazol -3-one The title conpound was prepared in a simlar
manner to(3that) descgd bextij n Ref-cs enee) Exargd €2 145 usimg fi%; [ 2- g beqmy) oxy-
10 car bonyl ) et hoxy] - 2- met hyl phenyl ) net hanol i nstead of

[ 4- (2- benzylJexycaHrzony - 83ngthyidpr opo3yPpbhenys j et hanals, miH 4. NMR 15
(CcbC13) 6 ppm 1.12 (6H, d, J=6.8Hz), 2.3 (3H, s), 2.75-2.9 (3H, m, 3.6
(2H, 5S),(#H2%)(24H. 20, (IFEH.2HI¥6 . 8HLT ,(2H31 )LH 6462 (414, 4Hd, J=8DHz,
15.2.7Hz), 6.7 (1H, d, J=2.7Hz), 6.94 (1H, d, J=8.5Hz), 7.25-7.4 (5H, m
Ref er ences Exenqie, 3), 5.2-5.3 (3H, m), 5.58 (1H, 4, J=7.6Hz), 6.7-6.8
3-(2,3,4,6-Tetra- O acetyl - (3-D gl ucopyranosyl oxy)-4-({4-[2- 20

(benzyl oxyzmy honyl ] et hoxghphenyl niret RyB) 7541 $6pr,opyl - 1H-

Reference Example 38

10 3-(2,3,4,6-Tetra-0O-acetyl-f-D-galactopyranosyloxy)-4-({4-

[2-({benzyloxycarbonyl)ethoxyjiphenyl}imethyl)-5-isopropyl-

1H-pyrazole

The title compound was prepared in a similar manner to
that described in Reference Example 12 using 4-({4-[2- (benzyl-
15 oxycarbonyl)ethoxy]phenyllmethyl)-1,2-dihydro-5-isopropyl-
3H-pyrazol-3-one and acetobromo-o-D-galactose instead of
4-{[4-(2-benzyloxycarbonyl-2-methylpropoxy)phenyllmethyl)}-
1,2-dihydro-5-isopropyl-3H-pyrazol-3-one and acetobromo-a-
D-glucose, respectively.
20 'H—NMR (CDCl3) & ppm:
1.12-1.2 (6H, m), 1.88 (3H, s), 1.99 (3H, s), 2.02 (3H, s), 2.17
(3H, s), 2.8-2.9 (3H, m), 3.58 (1H, d, J=16.1Hz), 3.65 (1H, 4,
J=16.1Hz), 4.0-4.25 (5H, m), 5.09 (1H, dd, J=10.4Hz, 3.5Hz),
5.17 (2H, s), 5.4-5.45 (2H, m), 5.55 (1H, 4, J=8.2Hz), 6.7-6.8

25 (2H, m), 7.0-7.05 (2H, m), 7.25-7.35 (5H, m)

Reference Example 39



pyrazol e The title conpound was prepared in a simlar manner to that
described in Reference Exanple 12 using 4-({4-[2-(benzylg nNovember 2006
oxycar bonyl ) et hoxy] phenyl ) net hyl ) - 1, 21@? hydr o- 5-i sopropyl 25

3H pyrazol -3-one instead of 4-{[4-(2-benzyl oxycarbonyl - 2-

met hyl pr opoxy) phenyl ] net hyl ) - 1, 2- di hydr o- 5-i sopropyl - 3H pyrazol - 3- one.
16 Novenber 2006 169 1H - NWMR (CDC13) 8 ppm 1.1-1.2 (6H, m, 1.87 (3H
s), 2.01 (3H, s), 2.03 (3H, s), 2.06 (3H, s), 2.82 (2H, t, J=6.4Hz),
2.85-2.98((IH,3 M ,6 A&7 d I acatyI=A5D9¢zhcoByB8nd sl ody ) 34LH.{9H)2 -
3.8-3.9 (1H m, 4.1-4.15 5 (1H m, 4.22 (2H, t, J=6.4Hz), 4.31 (1H, dd,
J=12. 4Hz, (b oxy G (YH e ) oxp] 22 5mgtigkphapylimg@hydh -, J=7. 6Hz),
6.7-6.8 (2H, m, 7.0-7.05 (2H, m, 7.3-7.4 (5H, nm Reference Exanple 38
10 3-(2, 3, shwedrey¥atiOmoeiad L€ 3- D- gal act opyr anosyl oxy) - 4- ((4-

[ 2- (benzyi oxycar bonyl ) et hoxyj phenyl } et hyl ) - 5-i sopropyl - 1H pyr azol e The
title conpound Tes tprdpacedpoura siad Irreptawterin @ stimtl adegonied o

Ref erence Exanple 12 using 4-({4-[2-(benzyl- 15

oxycabboryh3d edesxyjipednit Redtendncel EXamiplyedt & B-iingpprdfiyl- [ 2- (benzyl -

3H pyrazol - 3-one and acet obr onp- a- D- gal act ose i nstead of :

4-{[ 4- ( 2-doenant ooaychlr oty D= ranéiyhpi Dhery} phebl ) et Ayisopropyl-3H-

1, 2- di hydr o- 5-i sopropyl - 3H pyrazol - 3-one and acet obrono-cx- D- gl ucose,
respecti\Rygazqugj@mm¢p§tgﬁg3yfg-bbﬁr(2—benzyloxycarbonyl—2—methyl—

propoxy)phenyl]lmethyl}-1,2-dihydro-5-isopropyl-3H-pyrazol-
3-one.
10 1H*—NMR (CbCl3z) O ppm:
1.05-1.15 (6H, m), 1.8 (3H, s), 1.99 (3H, s), 2.02 (3H, s), 2.06
(3H, s), 2.25 (3H, s), 2.7-2.85 (3H, m), 3.49 (1H, 4, J=16.2Hz),
3.59 (1H, 4, J=16.2Hz), 3.8-3.9 (1H, m), 4.12 (1H, 44, J=12.4Hz,
2.3Hz), 4.21 (2H, t, J=6.6Hz), 4.3 (1H, 44, J=12.4Hz, 4.0Hz),
15 5.15-5.3 (5H, m), 5.56 (1H, 4, J=8.0Hz), 6.57 (1H, dd, J=8.5Hz,

2.4Hz), 6.67 (1H, 4, J=2.4Hz), 6.8 (1H, 4, J=8.5Hz), 7.25-7.4

(5H, m)

Reference Example 40

20 3-(2,3,4,6-Tetra-0-acetyl-f-D-glucopyranosyloxy)-4-{[4-(2-

carboxyethoxy)phenyl]methyl}-5-isopropyl-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Reference Example 13 using 3-(2,3,4,6-tetra-
O-acetyl-f-D-glucopyranosyloxy)-4-({4-[2-(benzyloxy-

25 carbonyl)ethoxylphenyl}methyl)-5-isopropyl-1H-pyrazole
instead of 3-(2,3,4,6-tetra-O-acetyl-f-D-glucopyranosyloxy)-

4-{[4-(2-benzyloxycarbonyl-2-methylpropoxy)phenyl]lmethyl}-



2H, m, 5.55 (1H d, J=8.2Hz), 6.7-6.8 25 (2H m, 7.0-7.05 (2H m,
.25-7.35 (5H, m Reference Exanple 39 16 Novenber 2006 170
3-(2,3,4,6-Tetra- O acetyl -j 3- D gl ucopyranosyl oxy) - 4- ({4-[ 2-

(benzyl oxycar bonyl ) et hoxy] - 2- net hyl phenyl ) net hyl ) - 5-

i sopr opy|s-liddqprrazol €1 Fheytatdee compound was prepared in a simlar manner
to 5 that described in Reference Exanple 12 using 4-((4-[2-(benzyl -
oxycar boﬁyﬂ-}gﬁhox}@bgaﬁryeﬁhyb@henyl )met hyl ) - 5-isopropyl -3H pyrazol - 3-one
i nstead of 4-{[4-(2-benzyl oxycarbonyl -2-net hyl -

pr opoxy) phami Jret(lsy,) ml, 2t d§ hydo- 5-)i,soppopysH 3k pyraznol3H3-one.2 12 1H -
NVR (CDC13) S ppm 1.05-1.15 (6H, m, 1.8 (3H, s), 1.99 (3H, s), 2.02
(3H, s), (&BH)6s)(3H, 78)( 2. 25 (3H.2H,) ,22782-85963HH mMm) ,334% (1H, o),
J=16.2Hz), 3.59 (1H, d, J=16.2Hz) , 3. 8-3.9 (1H, m , 4.12 (1H, dd,
J=12. 8Hz,3. 2.BKA ,(14,2th)(24T1 -8, 15=6116Hn)),, 4..38( 1BH,dd, F=d224tly, 4.0Hz),
15 5.15-5.3 (5H, m, 5.56 (1H, d, J=8.0Hz), 6.57 (1H, dd, J=8.5Hz,
2.4Hz), Q.187, @), J&12024ZAH7). 0H%)8 (BLHS5-&5. 158 .BHz)m) ,7.2%5-%. 3§ SHH,M
Ref erence Exanple 40 20

3-(2, 3, 406 Tat.ras Qlracetlyl J€8- OHgl) ucoOpybado8yl 2Hy)m#A; {4 {2-05 (2H, m)

car boxyet hoxy) phenyl ] net hyl ) - 5-i sopr opyl - 1H pyr azol e

1.1-1.2 (6H, n), 1.88 (3H, s), 1.99 (3H, s), 2.02 (3H, s), 2.17 (3H,,s),
2.8-2.9 (3H ), 3.58 (1H, d, J=16.1Hz), 3.65 (1H, d, .J=16.1

4.0-4.25 (5H, n), 5.09 (1H, dd, J=10.4Fz, 3.5Hz), 5. 1?%(§ﬂ‘,’e“§‘%f§.°2-65.45
(

7

Reference Example 41

‘10 3-(2,3,4,6-Tetra-0O-acetyl--D-galactopyranosyloxy)-4-{[4-

{Z-carboxyethoxy)phenylimethyl}-5-isopropyl-1iH-pyrazole

The title compound was prepared in a similar manner to
that described in Reference Example 13 using 3-(2,3,4,6-tetra-
O-acetyl-B-D-galactopyranosyloxy)-4-({4-[2-(benzyloxy-

15 carbonyl)ethoxylphenyl}methyl)-5-isopropyl-1lH-pyrazole
instead of 3-(2,3,4,6-tetra-0O-acetyl-f-D-glucopyranosyloxy) -
4-{[4-(2-benzyloxycarbonyl-2-methylpropoxy)phenyllmethyl}-
5-isopropyl-1H—pyrazole.
1H--NMR (CD30D) & ppm:

20 1.1-1.2 (6H, m), 1.9 (3H, s), 1.95 (3H, s}, 1.99 (3H, s), 2.16
(3H, s), 2.71 (2H, t, J=6.1Hz), 2.85-2.95 (1H, m), 3.61 (2H,
s), 4.05-4.2 (5H, m), 5.19 (1H, 44, J=10.4Hz, 3.5Hz), 5.25-5.35
(1H, m), 5.4-5.45 (1H, m), 5.46 (1H, 4, J=8.1Hz), 6.75-6.8 (2H,

m), 7.0-7.05 (2H, m)

Reference Example 42

3-(2,3,4,6-Tetra-0O-acetyl-f-D-glucopyranosyloxy)-4-{[4-(2-



The title conpound was prepared in a simlar manner to that described in
Ref erence Exanple 13 using 3-(2,3,4,6-tetra-

O acetyl - (S-D- gl ucopyranosyl oxy) - 4- ({¥4#] 2- (benzyl oxy- 2]56 November 2006
car bonyl ) et hoxy] phenyl ) net hyl ) - 5-i sopropyl - 1H pyrazol e i nst ead of
3-(2,3,4,6-tetra- O acetyl - (3-D gl ucopyr anosyl oxy) -

4-{[ 4- (2- benzyl oxycar bonyl - 2- net hyl propoxy) phenyl ] nethyl) 171 16 Novenber
2006 5-isopropyl -1H pyrazole. 1H - NWR (CD3OD) S ppm 1.1-1.15 (6H m,
1. 89 ( 3HcasppxiehokIH, - 25 me thyQ phighy ISime thy02) - { 3t§os)opRl 71H(2H, t,
J=6.2Hz), 2.85-2.95 (1H, m, 3.6 (2H, s), 5 3.9-3.95 (1H m, 4.1-4.15
(1H, m, p¥rd8o(2H, t, J=6.2Hz), 4.3 (1H, dd, J=12.4Hz, 4.0Hz), 5.05-5.15
(2H, m, 5.25-5.35 (1H m, 5.48 (1H, d, J=8.0Hz), 6.75-6.8 (2H, m,
7.0-7.05 (2H, @he Reétéerenompbxandpiesdpréfared in a similar manner to
3-(2,3,4,6-Tetra- O acetyl - (3-D gal act opyr anosyl oxy)-4-{[4- -

( 2- car boxpet-hdxy¢pheagiimBeligrenbei Bogmphy [1-31ks prpazol 2, 3 The6t tkkea-
conmpound was prepared in a simlar manner to that, described in Reference
Exanmd e d3adeitfy -8~02 g3udopyireniodyloxy)-4- ({4-[2- (benzyloxy-

O acetyl - (3- D-gal act opyr anosyl oxy) - 4- ({4-[ 2- (benzyl oxy- 15

car bonyl retrboxylpkeehpkyrie2hyethiy-liphemydgyle thslpy-azicd @p 1 oy atlH of
3-(2,3,4,6-tetra-0O acetyl -(3-D (il ucopvranosyl oxv) -

4-{[ 4- ( 2phenzyliexyaartkeany lof2 3rdhl, @r, spmetehemd deret Infl )B-gluco-
5-isopropyl -1 H pyrazole. 1H - NWR (CD30D) S ppm 20 1.1-1.2 (6H m, 1.9
(3H, s), PYreBolIHoxy) -41{99 -((FHPenry 1DxyEant@ry 1s)2 - e thy Y DFHppoxy ) -
J=6.1Hz), 2.85-2.95 (1H, m, 3.61 (2H, s), 4.05-4.2 (5H m, 5.19 (1H,
dd, J=10phppyl3mgihyl]}5528s903%9pyl-1H—pyrazole.

10 'H—NMR (CD30D) & ppm:
1.1-1.15 {6H, m), 1.82 (34, s), 1.56 (3H, s}, 2.0 (3H, s}, 2.02
(3H, s), 2.26 (3H, s), 2.7 (2H, t, J=6.2Hz), 2.75-2.9 (1H, m),
3.53 (1H, @, J=16.4Hz), 3.58 (1H, d, J=16.4Hz), 3.85-3.95 (1H,
m), 4.08 (1H, dd, J=12.4Hz, 2.4Hz), 4.17 (2H, t, J=6.2Hz), 4.28
15 (1H, dd, J=12.4Hz, 4.1Hz), 5.0-5.15(2H, m), 5.27 (1H, t, J=9.6Hz),
5.43 (1H, 4, J=7.9Hz), 6.61 (1H, dd, J=8.5Hz, 2.5Hz), 6.71 (1H,

d, J=2.5Hz), 6.77 (1H, 4, J=8.5Hz)

Reference Example 43

20 4-{[4-(3-Carboxypropoxy)-2-methylphenyl]methyl}-5-

isopropyl-3-(2,3,4,6-tetra-O-pivaloyl-f3-D-glucopyranosyl-

oxy)-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Reference Example 25 using 4-({4-[3-(benzyl-
25 oxycarbonyl)propoxy]-2-methylphenyl}methyl)-5-isopropyl-3-
(2,3,4,6-tetra-0-pivaloyl-f-D-glucopyranosyloxy)-1H-

pyrazole instead of 4-[(4-benzyloxy-2-methylphenyl)methyl]-



(1H, m, 5.4-5.45 (1H, M, 5.46 (1H, d, J=8. 1Hz) , 6.75-6.8 (2H, m,
7.0-7.05 (2H, m 25 Reference Exanple 42

3-(2,3,4,6-Tetra-0-acetyl - (3-D gl ucopyt’@nosyl oxy) -4-{[41-6( é\loi,‘??b_e[)é 2006
Novenber 2006 car boxyet hoxy) - 2- et hyl phenyl ] net hyl ) - 5-i sopropyl -1 H
pyrazol e The title conpound was prepared in a simlar manner to that
described in Reference Exanple 13 using 3-(2,3,4,6-tetra- 5

O acetyl - (3-D gl ucopyranosyl oxy) - 4- ({4-[ 2- (benzyl oxy

car bonyl ) &t hexptey he8 hyk pAeAy k) trettal-P-p-diivadpydpyd -0 1 pyomzod reo s st ead
of 3-(2,3,4,6-tetra-0O acetyl -3-Dgluco- pyranosyl oxy)-4-{ [4-

(2- benzyl @xytathopyfrazohet hyl pr opoxy) -

phenyl ] net hyl ) - 5-i sopropyl -1 H pyrazole. 10 1H - NMR (CD30CD) S ppm
1.1-1.15 %IBH,NMR) ACD@2 )(®Hpps):, 1.96 (3H, s), 2.0 (~H, s), 2.02 (3H, s),
2.26 (3H, s), 2.7 (2H, t, J=6.2Hz), 2.75-2.9 (1H, m, 3.53 (1H, d,

J=16. 4Hz)1.G45@H 1) d,1 . 3516, LHAB3H3. 85-32985¢ 2H15 fRH,.4m08 21RO €3,
J=12.4Hz, 2.4Hz), 4.17 (2H, t, J=6.2Hz), 4.28 15 (1H, dd, J=12.4Hz,

4. 1HzP, 55D-2.-B5 2. BH(2H) mb. 27 7(-BH8  1HJ=20) 6BzP2 (BH4F (.18, 8d3 -9=01H, 9Hz)
, 6.61 (1H, dd, J=8 . BHz, 2. 5Hz) , 6.71 (1H, d, J=2.5Hz), 6.77 (1H, d,
J=8. 5Hz) Ref @,—.@@Cé.@éaﬁp@M34295—4.15 (1H, m), 4.17 (1H, 44, J=12.4Hz,
4-{[ 4- ( 3- Car boxypr opoxy) - 2- met hyl phenyl ] et hyl ) - 5-

i sopropyl 13%2) 8,51-,%31%’(3 a3 pitlal Sy138 31B-gltucdp§r 4HE3yl 5-53 (1H, 4,

oxy) - 1H p‘}/razol e The title conpound was Brggared in a simlar manner to

8.3Hz), 6.57 (1H, dd, J=8.4Hz, z), 6.67 (1H, d, J=2.7Hz),
6.81 (1H, 4, J=8.4Hz)
10

[ Y R o e A A
nelocilellce naiaanpie 44

Benzyl 2-amino-2-methylpropinate hydrochloride

To a solution of 2~ (tert-butoxycarbonylamino)-2-methyl-

propionic acid (4.06 g) in N,N-dimethylformamide (40 mL) were

15 added potassium carbonate (4.15 g) and benzyl bromide (2.85mL),

and the mixture was stirred at room temperature for 2 hours.

The reaction mixture was poured into water, and the resulting

mixturewas extractedwithethylacetate. Theextractwaswashed

with water and brine, and dried over anhydrous sodium sulfate.

20 The solvent was removed under reduced pressure. The residue

(s0lid) was treated with n-hexane and collected by filtration.

The crystals were dried under reduced pressure to give benzyl
2-(tert-butoxycarbonylamino)-2-methylpropionate (4.44 g).

Hydrochloricacid (4mol/L 1, 4-dioxane solution, 15mL) was added

25 to the obtained benzyl 2-(tert-butoxycarbonylamino)-2-methyl-
propionate (4.44 g), and the mixture was stirred at room

temperature overnight. The reaction mixture was diluted with



t hat described in Reference Exanple 25 using 4-({4-[3-(benzyl- 25

oxycar bonyl) propoxy] - 2- net hyl phenyl ) met hyl) - 5-i sopr opyl tSyovember 2006
(2,3,4,6-tetra-O pival oyl - p- D- gl ucopyt@nosyl oxy) - 1H pyrazol e I nstead of
4-[ (4- benzyl oxy-2-met hyl phenyl ) net hyl] 173 16 Novenber 2006

5-isopropyl -3-(2, 3,4, 6-tetra-0-pi val oyl - (3-D gl ucopyranosyl -
oxy)-1Hpyrazole. 1H - NMR (CDC13) b ppm 1.04 (9H, s), 1.05-1.2 (33H,

m, 2.05-2.15 (2H, m, 2.25 (3H, 5 s), 2.5-2.6 (2H m, 2.7-2.8 (1H, m,
3.52 (2Hdie)xhy3d. 8tRBed, (@hd thajreR1195g 0ik2Hrerjas 4105448 5o Hhony, 4. 17
(1H, dd, J=12.4Hz, 1.9Hz), 5.15-5.3 (2H, m), 5.36 (1H, t, J=9.4Hz), 5.53
(1H, d, The8iBskz)yubbeSTrayeidadwaslc8lablzted THAL1G B A(rIHand, wdsRedHz)
6.81 (1H, d, J=8.4Hz) 10 Reference Exanple 44 Benzyl

2- am no- Rifrbt ye phypietdter apdr dcheé drirdieTgeduseldupirensufe to give the
2-(tert-butoxycarbonyl am no)-2-nethyl- propionic acid (4.06 g) in

N, N- di netthyleocwapoded 43 .ffL)g)were 15 added pot assi um carbonate (4.15 Q)
and benle brom de (2.85 nlL) , and the m xture was stirred at room

t enped at UHe-fOR POMBOF8¢) Thepmeacti on m xture was poured into water, and
the resulting mxture was extracted wth ethyl acetate. The extract was
washed \Wi-t49 WaHer sandSbebné2Hand) dr 7ed-dvép 4PHydmodus8sbdi AHsubfale. 20
The sol vent was renoved under reduced pressure. The residue (solid) was
treated with n-hexane and collected by filtration. The crystals were
dried under reduced pressure to give benzyl

2- ('t ent - Bettexgageh Fanpmpdiend®> 2- met hyl propi onate (4. 44 g).
3-(2,3,4,6-Tetra-O-acetyl-f-D-glucopyranosyloxy)-4-[(4-{2-

10 [1-benzyloxycarbonyl-1l-{(methyl)ethylcarbamoyl]ethoxyl}-2-

nethylphenyijmethyij-5-isopropyl-1H-pyrazoie

To a solution of 3-(2,3,4,6-tetra-0O-acetyl-pB-D-gluco-
pyranosyloxy)-4-{[4-(2-carboxyethoxy)-2-methylphenyl]}-
methyl}-5-isopropvl-1H-pyrazole (0.14 g) in N,N-dimethyl-

15 formamide (3 mL) were added benzyl 2-amino-2-methylpropionate
hydrochloride (57 mg}, l-hydroxybenzotriazole (31 mg),
l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
(60mg} and triethylamine (0.087mL), and the mixture was stirred
at room temperature for 4 hours. Thereactionmixturewaépoured

20 into water, and the resulting mixture was extracted with ethyl
acetate. The extract was washed with water and brine, and dried
over anhydrous sodium sulfate. The solvent was removed under
reduced pressure, and the residue was purified by column
chromatographyon silicagel (eluent: dichloromethane/methanol

25 = 40/1 - 20/1) to give the title compound (0.15 g).
1H‘-NMR (CDC1l3) O ppm:

1.1-1.15 (6H, m), 1.56 (6H, s), 1.81 (3H, s), 1.99 (3H, s), 2.02



Hydrochloric acid (4 nol/L 1, 4-dioxane solution, 15 nL) was added 25 to
t he obt ai ned benzyl 2- (tert-butoxycarbonyl am no) -2-nmethyoveRb&pi TovEt €
(4.44 g), and the m xture was stirred7at room tenperature overnight. The
reaction mxture was diluted with 174 16 Novenber 2006 diethyl ether,
and the resulting m xture was stirred for 1 hour. The insoluble material
was col lected by filtration, and washed wth diethyl ether and dried
under reduced pressure to give the title conpound (3.4 g). 5 1H -NWR

( DVBO- d6) 38, ppm2 -DHAOK6H) . D).,25( 28, 62H2 -$) (21, 8- 745 t5H,, 2) 7582545 ( 3H,
brs) Reference Exanple 45

3-(2, 3, 4( BH Tet)r.a305attH yld .( §=D6gl7dcopyB ahBsyltox@).- 4= e47H2-) ,18-8-3.9

[ 1- benzyl oxycar bonyl -1 - (net hyl ) et hyl car banoyl ] et hoxy) - 2- '

metiiyi phehym)r,retdbri4 -5¢ BBopriopy | 24Kl pydazof el To5H2zsd -1tHzon Bf1-5.3
3-(2,3,4,6-tetra-0O acetyl -(3-Dgl uco-
pyranosy(@ﬁyﬁnnT(QAﬁqzldhrdbxybﬁhd&VM 25meBhy L phehyk])- 6.57 (1H, dd,

met hyl ) - 5-i sopropyl - 1H pyrazole (0.14 g) in N, N-dinmethyl 15 formam de (3
mL) \Rer eJa8ldedz behzyHiz P, fhnﬁﬁok“?,iheﬂh?lﬁﬁ@droﬁa@e(lﬁyddoc%+©r5ﬂe)(57
ng), 1-hydroxybenzotriazole (31 -ng),

1- et hyl - 3-23=4di #ef hijl am) nopr opyl ) car bodi i mi de hydrochl oride (60 ng)
andtriethylamine (0 . 087 nL) , and the m xture was stirred at room
tenperature for 4 hours. The reaction m xture was poured 20 into water,
and the resulting m xture was extracted wth ethyl acetate. The extract
was washReferenceab&rm™ah8 Bbine, and dried over anhydrous sodi um

sul fate. The sol vent was reaned under reduced pressure and t he residue
was puriBied.By4 : Rk -

dlchloronethane [ met hano
[(S)-1-(benzyloxycarbonyl)ethylcarbamoyllethoxy}-2-methyl-

S oy e T

The title compound was prepared in a similar manner to
that described in Reference Example 45 usingbenzvl (§)-2-amino-
propionate p-toluenesulfonic acid salt instead of benzyl

15 2-amino-2-methylpropionate hydrochloride.
lH--NMR (CD30D) & ppm:
1.05-1.15 (6H, m), 1.38 (3H, 4, J=7.3Hz), 1.82 (3H, s), 1.95
(34, s), 2.0 (3H, s), 2.01 (3H, s), 2.25 (3H, s), 2.6-2.7 (2H,
m), 2.75-2.9 (1H, m), 3.52 (1H, 4, J=16.5Hz), 3.58 (1H, 4,
20 J=16.5Hz), 3.85-3.95 (1H, m), 4.07 (1H, 44, J=12.2Hz, 2.5Hz),
4.1-4.2 (2H, m), 4.27 (1H, 44, J=12.2Hz, 4.2Hz), 4.4-4.5 (1H,
m), 5.0-5.2 (4H, m), 5.28 (1H, t, J=9.5Hz), 5.43 (1H, 4, J=7.9Hz),
6.58 (1H, d4d, J=8.5Hz, 2.2Hz), 6.69 (1H, 4, J=2.2Hz), 6.76 (1H,

d, J=8.5Hz), 7.25-7.4 (5H, m)

Reference Example 47

4-1(4-{3-[1-Benzyloxycarbonyl-1-(methyl)ethylcarbamoyl]-




25 = 40/1 - 20/1) to give the title conpound (0.15 g). 1H -NWR (CDC13) 8
ppm 1.1-1.15 (6H, n), 1.56 (6H, s), 1.81 (3H, s), 1.99c(R&veer 2008 16
Novenber 2006 175 (3H, s) , 2.05 (3H1’§) , 2.25 (3H, s) , 2. 6 (2H t,
J=6 . 1Hz) , 2.75-2.85 (1H, m, 3.5 (1H d, J=16.7Hz), 3.59 (1H, d,
J=16.7Hz), 3.8-3.9 (1H m), 4.05-4.2 (3H, m, 4.29 (1H dd, J=12.5Hz,

4. 0Hz), 5.1-5.3 (5H, rr) 5.56 (1H, d, J=8.1Hz), 653(1H brs), 6.57
(1H, dd, 5 J=8.5Hz, 667(1HdJ25Hz)6 (1HdJ85Hz)
_ ) T ) F2fTRg 9% uenhylj 5-isopropyl-3-(2,
3-(2,3,4,6-Tetra-0- acetyl éS D- gl ucopyr anosyl oxy) -4-[ (4-{2- 10
[(S)-l-(b:@rtzc\ﬁ-c@dmaradmwh t Pyt tae bpvinghd ey hoxy) - 2HnpyhgkoleYucaayi )

~, ~.C taayl j- 5-isE prvyy i-iii-pyralLOle The title compound was prepared
ina sinmilar nﬁ’ﬁ?@er’cl{t&e (AP QR 1 3o P11 4P T eridh Ge SERERSIe MBI (@
benzvl (S) -2-am no- propionate p-toluenesul fonic acid salt i nst ead of
benzyl 1@@%@?5@@&&%@&?{%%@XW‘@rl@cﬁﬁﬁﬁJd“eS4 ir[-l4 (RVRSEEZID) S
ppm 105115(6H m, 3H d, J=7.3Hz), s) 1.95 (3H,
s), 250 @ERPEY) ?mei(fgsﬁplé?nylz petigiy) - éylsgpeogﬁ @2#4 3nys, 62, 75-2. 9
(1H, m, 3.52 (1H, d, J=16.5Hz), 3.58 (1H, d, 20 J=16.5Hz), 3.85-3.95
(1H, m, tﬁﬂfﬁ(@ﬂl\tﬁjlomh@-QﬁluQOBYEE}DOSt&lQXM)211(121;1}’1?#?01@ Apsterd dd,
J=12.2Hz, 4.2Hz), 4.4-4.5 (1H, in), 5.0-5.2 (4H m , 5.28 (1H, t,

J=9. 5Hz) of B AP (L4 - Qj't‘?]tﬂaQ‘P-lzf}CG vb- %8D(SJ-PC@IEIYJ?§HBSY§H§Y)24 Ay |

1H, 2. 2Hz
6.69 ( d—ceieroxye‘c}zoxy) 2- méthylphenyl]methyl} 5-isopropyl-1H-

pyrazole.

10 'H—NMR (CDCl3) & ppm:

- - -~

1.6-1.2 (424, m), 1.52 (6H, s), 1.55-2.1 (2H, m), 2.25 (3H, s),
2.34 (2H, t, J=7.3Hz), 2.7-2.85 (1H, m), 3.52 (2H, s), 3.8-3.95
(3H,m), 4.05-4.2(2H, m), 5.1-5.25(4H, m), 5.36 (1H, t, J=9.1Hz),
5.65 (1H, 4, J=8.3Hz), 6.05 (1H, brs), 6.53 (1H, dd, J=8.2Hz,

15 2.5Hz), 6.65 (1H, 4, J=2.5Hz), 6.81 (1H, 4, J=8.2Hz), 7.25-7.4

(5H, m)

Reference Example 48

3-(2,3,4,6-Tetra-0O-acetyl-B-D-glucopyranosyloxy)-4-[{(4-{2-

20 [l-carboxy-1-(methyl)ethylcarbamoyl]ethoxy}-2-methyl-

phenyl)methyll-5-isopropyl-1H-pyrazole

3-(2,3,4,6-Tetra-0-acetyl-f-D-glucopyranosyloxy)-4-
[(4-{2-][1-benzyloxycarbonyl-1-{methyl)ethylcarbamoyl]-
ethoxy}—z-methylphenylimethyl]—S—isopropyl—lH—pyrazole
25 (0.15 g} was dissolved in methanol (5 mL). To the solution was
added 10% palladium-carbon powder (50 mg), and the mixture was

stirredatroomtemperature underahydrogenatmosphere overnight.



d, J=8.5Hz), 7.25-7.4 (5H, n) 25 Reference Exanple 47

4-1(4-{3-[ 1-Benzyl oxycar bonyl - 1- (nethyl%ethylcarbannylhﬁl&@v&ﬁbébvanher

2006 propoxy) - 2- et hyl phenyl ) met hyl ] - K { sopropyl -3-(2, 3, 4, 6-

tetra- 0-pival oyl - (3-D- gl ucopyr anosyl oxy) - 14 pyrazol e The title conpound

was prepared in a simlar manner to that described in Reference Exanple

45 using 4-{[4-(3-carboxy- 5

pr opoxy) - 2- net hyl phenyl ] met hyl ) - 5-i sopr op ¥£i £2 3,4,6

tetra- Opil"bslldxﬂ‘”(‘%iblfﬁ@PGEE&?PMW’B?VW b t5oF LOP nsinehhe splvent

3-(2,3,4,6-tetra- O acet I-(3 D- r.anos ony) 4-{ %

( 2- car box§&t HagyBLibtrrt Waﬁéﬁﬁgﬂ" i}l‘fi)arSr dBpPEBRAE ?—Prﬁy?%ﬁi‘lvéa the

1H Mnm ( CDClS{ & ppm 1.0- %H m), 1.52 (6H, s), 1.95-2.1 (2H, m,
e sogpouRg (tO 1?—? 3Hz), 2.7-2.85 (1H m, 3.52 (2H, s),

2.25 (3H, ti¥;

3839513Hn') 4.05-4 . 2 (2H, m , 5. 1-5.25 (4H, m , 5.36 (1H, t
, J=9 . )_NMRS(@BBQQH‘SCPPIH'—S 3Hz), 6.05 (1H, brs), 6.53 (1H, dd,

J=8. 2Hz, 2.5Hz), 6.65 (1H, 5 6.81 (1H, J=8. 2t

795 4 TC8R- T réPloide éxéﬂpﬁemswi) 12630 (58 ‘i' 17867 %,

3-(2,3,4,6-Tet O tyl-(3-D I 20
[ 1( car boxy-P e(]%ét h?/]a;:g?’( >I‘/R/:l g%a ?p%ggﬁy Ofmtzmﬁ ( { J=6.3Hz),
phenyl ) met hyl ] -5-

5205 4 81ar ra SR h%%%'f’éhﬁidg'p roLdny)-% (Fa g 290645,
1- z
L berei Syygorbonu (OO SIVIGErRITUL. C ) e can

t, J=6.3Hz)}, 4.27 (1H, dd, J=12.4Hz, 4.0Hz), 5.0-5.15 (2H, m),

10 5.28(1H, t, J=9.5Hz),5.43(1H,d, J=8.2Hz), 6.61 (1H, dd, J=8.5Hz,

~ T D s
2.8Hz 1 ( o, 4d, J=2.64

-\ r ! - ~ N
I1z), 6.7 zy, 6.77 (i1, 4, J3=8.5Hz)

Reference Example 49

3-(2,3,4,6-Tetra-0O-acetyl-f-D-glucopyranosyloxy)-4-[(4-{2-

15 [(S)-1-(carboxy)ethylcarbamoyl]ethoxy}-2-methylphenyl) -

methyl]-5-isopropyl-1H-pyrazole
| The title compound was prepared in a similar manner to
that described in Reference Example 48 using 3-(2,3,4,6-tetra-
O-acetyl-f-D-glucopyranosyloxy)-4-[(4-{2-[(S)-1-(benzyloxy-
20 carbonyl)ethylcarbamovl]ethoxyl}-2-methylphenyl)methyl]-5-
isopropyl-1H-pyrazole instead of 3-(2,3,4,6-tetra-0O-acetyl-
f-D-glucopyranosyloxy)-4-[(4-{2-[1-benzyloxycarbonyl-1-
(methyl)ethylcarbamoylJethoxy}-2-methylphenyl)methyl]-~-5-
isopropyl-1H-pyrazole.
25 lH——NMR (CD30D) O ppm:
1.05~1.15 {(6H, m), 1.39 (3H, 4, J=7.3Hz), 1.82 (3H, s), 1.96

(3H, s), 2.0 (3H, s), 2.02 (3H, s), 2.26 (3H, s), 2.6-2.7 (2H,



25 (0.15 g) was dissolved in nethanol (5 nL) . To the solution was added
100 pal | adi um carbon powder (50 ng), and the m xture was st khbEH Aod oom
t enperature under a hydrogen at m)spher1678overn| ght. 177 16 Novenber 200

The insoluble material was renoved by filtration, and the solvent of the
filtrate was renoved under reduced pressure to gi ve the title conmpound
(0.13 g). 1H - NWR (CD3OD) 5 ppm 5 1.05-1.15 (6H, m, 1.47 (6H, s), 1.82
(3H, s), 1.96 (3H, s), 2.0 (3H, s), 2.02 (3H, s), 2.26 (3H, s), 2.6 (2H,
, J=6.3Hg), 227352299(LHH, m) 3-832521H1HA.d,J=1616HZ)Hz)3 .58, 68H (1, d,
=16.4Hz) , 3.85-3.95 (1H, m, 4.07 (1H, dd, J=12.4Hz, 2.2Hz), 4.16 (2H,
J=6. 3HH 16 467) ( 1H, 8%d3 - IT10L FHM) .4 4047) (18,048, 15=12HiHm) , 2 1BHB) 28

1H, t, J=9.5Hz) , 5.43 (1H, d, J=8.2Hz), 6.61 (1H, dd, J=8.5Hz, 2.6Hz),
.71 (1H4 A -9=256t&, ) 72 (AH,(1d, 363 8x12.pHzRefePHAde ExanplE, 49,
-(2,3,4,6-Tetra -O acetyl -(3-D glucopyranosyl oxy)-4-[(4-(2- 15

(S) - 1- (cEr'boxty3 bt hyl ¢ab bdbho(PHethbxy) - 28 neithy | phelsA J4Hz), 5.43 (1H,

met hyl ] - 5-i sopropyl - 1Hpyrazole The title corrpound was prepared in a

im| & rndeB.08z)t Hatb2é38r idsed) 4. Réf ekete ) Déad €148 dusing. 7Hz)

S

3-(2,3,4,6-tetra-

O acet yl -§ 31D glHicopyr dndsyHary) - 4-[ (4- (2-[(S) - 1- (benzyl oxy 20
car bonyl ) et hyl car banoyl ] et hoxy} - 2- net hyl phenyl ) net hyl ] - 5-

i sopropyl -1H pyrazole instead of 3-(2,3,4,6-tetra-0O acetyl -
(3-D-gl ucopyranosyl oxy)-4-[(4-(2-[ 1- benzyl oxycar bonyl -1 -

(et hyl )&%W%MWEH%O%Q) 2- met hyl phenyl ) net hyl ] - 5-

i sopropyl - 1H-fyrazol e.
4-1( —{3—[1-Carboxy—l—(methyl)ethylcarbamoyl]propoxy}—Z—

10 methylphenyl)methyl]-5-isopropyl-3-(2,3,4,6-tetra-0O-

pivaioyl-p-D-glucopyranosyloxy)-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Reference Example 48using4-[(4-{3-{1-benzyl-
oxycarbonyl-1-(methyl)ethylcarbamoyl]lpropoxy}-2-methylphenv

15 1)methyl}-5-isopropyl-3-(2,3,4,6-tetra-O-pivaloyl-f3-D-
glucopyranosyloxy)-1H-pyrazole insteadof 3-(2,3,4,6-tetra-0-
acetyl-f-D-glucopyranosyloxy)-4-[(4-{2-[1-benzyloxy-
carbonyl-1-(methyl)ethylcarbamoyll]ethoxy}-2-methylphenyl)-
methyl]-5-isopropyl-1H-pyrazole.

20 1H‘"NMR (CD30D) O ppm:
1.05-1.2 (42H, m), 1.44 (6H, s), 1.95-2.05 (2H, h), 2.26 (3H,
s), 2.35 (2H, t, J=7.4Hz), 2.75-2.85 (1H, m), 3.5-3.6 (2H, m),
3.9-4.0 (3H, m), 4.09 (1H, dd, J=12.4Hz, 1.8Hz), 4.17 (1H, 44,
J=12.4Hz, 4.2Hz), 5.05-5.2 (2H, m), 5.39 (1H, t, J=9.5Hz), 5.58

25 (1H, 4, J=7.9Hz), 6.58 (1H, dd, J=8.4Hz, 2.6Hz), 6.7 (1H, 4,

J=2.6Hz), 6.8 (1lH, 4, J=8.4Hz)



25 1H - NWMR (CD3OD) S ppm 1.05-1.15 (6H, m, 1.39 (3H d, J=7. 3Hz) 1.82
(3H, s), 1.96 (3H, s), 2.0 (3H, s), 2.02 (3H, s) q(s( ﬁg r o2 7
(211, 178 16 November 2006 nm), 2.75-279 (1H, : 3 52 (1 8 NER é
3.58 (1H, d, J=16.6Hz), 3.85-3.95 (1H, m, 4. 07 (1H, dd, J=12. 4Hz
2.5Hz), 4.1-4.25 (2H, m, 4.27 (1H, dd, J=12.4Hz, 4. OHz), 4.4 (1H, d,
J=7.3Hz), 5.0-5.15 (2H, m, 5.28 (1H, t, J=9.4Hz), 5.43 (1H, 5 d, J=8 .
OHz) , 6.62 (1H, dd, J=8 . 3Hz , 2. 7Hz) , 6.72 (1H, d, J=2. 7Hz) , 6.77
(1H, d, X*=Feidmcdafeampice TXanpl e 50

4-1(4-{3-[ 1- Carboxy-1-(met hyl)ethyl car banoyl ] propoxy}-2- 10

et hyl pheny(2) methyd Jrdrisopr opyty 8- 20 g4l SctepyBakbsyloxy)-4-[ (4-

pi vai oyi - p- D- gl ucopyr anosyi oxy) - IH- pyrazol e The title conpound was
prepar ed {4 [d sdamb @ty Menfesthpl ) ¢ tiayl desbambed ] bntRef phengé )Exanpl e 48
using 4-[(4-{3-[1-benzyl -

oxycar bomd tHy1(Ines -hyd gret dyy carivappyé 2 prtepoxy} - 2- net hyl pheny 15

D nethyl]-5-isopropyl-3-(2,3,4,6-tetra-0O pival oyl -(3-D

gl ucopyr anosyl exyyix thitepywazol € j hsi eadt Ot r3-¢2a8e by b-pebrgalacto-

acetyl - (3-D gl ucopyranosyl oxy) -4-[(4-{2-[ 1- benzyl oxy-

car bonyl -dyfaretdyl g>et 4 clat baimogdpleeinpk yihe 2apei byt phenybpyl-1H-

met hyl ] - 5-i sopropyl - 1H pyrazole. 20 1H - NWR (CD30OD) 8 ppm 1.05-1.2
(42H, n) pyiratb(6H 0 A3 d) 9% 2 O5tYRéicndci@. PB4 (B4), $irak3s-(2H, t,
J=7.4Hz), 2.75-2.85 (1H, m, 3.5-3.6 (2H, mM, 3.9-4.0 (3H, m, 4.09 (1H,
dd, J=12.&Hz pHerBHphospiimeg 4l Hadivg AP . (BAzng ), Ddppers( DI Rd¢ ZR2 m)
539(1H t, J=9.5Hz), 5.58 25 (1H, d, J=7.9Hz), 6.58 (1H, dd, J=8.4Hz,
2.6Hz), 6ud) (an4, tdethyla'nlne (0.45 mL) in tetrahydrofuran (5 mL) was

10 stirred at room temperature under an argon atmosphere overnight.
The reactionmixture was pouredinto 0.5mol/L hydrochlioricacid,
andtheresultingndxturewasextractedwithethylécetate. The
extract was washed with water and brine, and dried over anhydrous
sodiumsulfate. Thesolventwas removedunder reducedpressure,

15 and the residue was purified by column chromatography on silica
gel (eluent: n-hexane/ethyl acetate = 1/2 - ethyl acetate) to
give 3-(2,3,4,6-tetra-O-acetyl-f3-D-galactopyranosyloxy)-
4-{[4-(4-carboxybut-1-ynyl)phenyllmethyl}-5-isopropyl-1H-
pyrazole (0.37g). Thismaterialwasdissolved inN,N-dimethyl-

20 formamide (6 mL). To the solution were added benzyl 2-amino-
2-methylpropionate hydrochloride (0.15 g), l-hydroxybenzo-
triazole (86 mg), l-ethyl-3-(3-dimethylaminopropyl)-
carbodiimidehydrochloride(0.229)andtriéthylamine(0.32mL),
and the mixture was stirred at room temperature overnight. The

25 reaction mixture was poured into 0.5 mol/L hydrochloric acid,
and the resulting mixture was extractedwith ethyl acetate. The

extract was washed with water, a saturated agueous sodium



J=2.6Hz), 6.8 (1H, d, J=8.4Hz) 179 16 Novenber 2006 Reference Exanple 51
3-(2,3;4,6-Tetra- O acetyl - (3-D gal act opyranosyl oxy) - 4- [ {4-November 2006
{4-[1-carboxy-I-(met hyl) et hyl car bam)ylljgéut yl ) phenyl) -

met hyl ] - 5-i sopropyl -1 H pyrazole 5 A m xture of

3-(2,3,4,6-tetra- O acetyl - (3-D gal act o-

pyranosyl oxy) - 4-[ (4-i odophenyl ) net hyl ] -5-i sopropyl -l H pyrazole (0.43 g),
4-pentynoic acid (94 ng), tetrakis- (triphenyl phosphine)pall adi um(0) (37
ng), coppeidgogesdicgasbEn2 tegyodnd ivineeh(ll bl pe (W-dSseiyely. and dried
tetrahydrofuran (5 nL) was 10 stirred at roomtenperature under an argon
at nospheogeadyvenhiygious FREin@asuiléathei-xt The sRkveptiress iraeo0ed Ingsy L
hydrochloric acid, and the resulting m xture was extracted w th-ethyl
acet at e. TRfCeskinEESURS \alvhetR Qi TaSharervafdrhriféeda®y @dladrover
anhydrous sodium sul fate. The sol vent was renoved under reduced

pr essur e Chr®mat® qarhvesn dud 3@ Ipdrigiuan by déshianorkitraeo Fredpanogn
silica gel (eluent: n-hexane/ethyl acetate = 1/2 - ethyl acetate) to

gi ve 3- (2, 204,19- ttet rgi B abell 3 (8- O yaraetOpyrahpiypfoRypalacto-

4-{[ 4- (4- car boxybut - 1-ynyl &f{)henyl eret hyl ) -5-isopropyl -1 H pyrazole (0. 37
g). Thi s bygeoisylazgs) o slsloh vied | h-Pe R HL Y R§Troo0Y L oAmdmedayde m) . To
the solution were added benzyl 2-am no- 2-nethyl ?ropi_onat e hydrochl ori de
(0. 15 g) ethylyrddamnatzdut 11 2y £ plenygy)methyl]-5-isopropyl-1H-

1- et hyl - 3- (3-di_net hyl am nopropyl )- carbodiim de hydrochloride (0. 22 g)
andt ri et BYIERANS 0 0336LY) - e T A 4RSAY ¥aRadiSEPLVEE AR PRbhenol (5

t enper at ur overni}ght. The 25 reac%(jho mi Xt uLe was poured into_ 0.5 nol/L
hydr ochl 8f)c adPdthe RdUHO™ BEFI] egg 0%t B 1 AEEUBX ERALCEP AN £RT driy |

acet?ée'nlng and the mixture was stirred at room temperature under a
hydrogen atmosphere for 2 hours. The insoluble material was
removedbyfiltration, and thesolvent of thefiltrate was removed
under reduced pressure to give the title compound (0.31 g).
by — MR (CD30D) O ppm:

15 1.1-1.2 (6H, m), 1.44 (6H, s), 1.55-1.65 (4H, m), 1.88 (3H, s),
1.95 (3H, s), 1.99 (3H, s), 2.1-2.2 .(5H, m), 2.5-2.6 (2H, m),
2.85-3.0 (1H, m), 3.55-3.7 (2H, m), 4.05-4.2 (3H, m), 5.19 (1H,
dd, J=10.4Hz, 3.5Hz), 5.25-5.35 (1H, m), 5.4-5.45 (1H, m), 5.46

(18, 4, J=8.1Hz), 7.0-7.1 (4H, m)

Example 78

4-[(4-{2-[1-Carbamoyl-1-(methyl)ethylcarbamoyl]ethoxy}-2-

methylphenyl)methyl]-3-(f3-D-glucopyranosyloxy)-5-isopropyl-

1H-pvrazole

25 To a solution of 3-(2,3,4,6-tetra-O-acetyl-f-D-gluco-
pyranosyloxy)-4-{[4-(2-carboxyethoxy)-2-methylphenyl]-

methyl}-5-isopropyl-1H-pyrazole (0.2 g) in N,N-dimethyl-



extract was washed with water, a saturated aqueous sodium 180 16 Novenber
2006 hydrogen carbonate solution and brine successi vel i ver
anhydrous sodi um sul fate. The sol vent }#4s renoved under)i’srggg(?:rfea:g(jére(}Oo(8
pressure, and the residue was purified by colum chromatography on
silica gel (eluent: dichloronethane/ nethanol 5 = 20/1) to give
3-(2,3,4,6-tetra-0-acetyl -(3-D gal act o-
pyranosyl oxy)-4-[ (4-{4-[ 1- benzyl oxycar bonyl - | - (et hyl ) -
et hyl car bee@yanbee - 3 yHy) WsienAddest Ry eninoi-gopredi Linerinaapsie (U 36

. This material was dissolved in nmethanol (5 nlL). To the solution was
added 109%9hl | hohvidredy ponzpbrdarots0( 10 mg), angthld -FiXBudd et %ty rred
at roomtenperature under a ihydrogen atnosphere for 2 hours. The
i nsol ubl eamprepraby hacarpedbiBiddpyhyireahionidand 1ife mgol v@st of the
filtrate was renoved under reduced pressure to give the title conpound
(0.31 g).triethwhRicp3d®) 1S Ppm qug)ltr;p X e wis stiggrgdHt shoom
1.55-1.65 (4H, m, 1.88 (3H, s), 1.95 (3H, s), 1.99 (3H s), 2.1-2.2
(5H, A), bempeoratype|oygrnighps- e THACTHON mMExEmTe Wap@ouyed intgs- 4. 2
(3H, m , 5.19 (1H  dd, J=10.4Hz, 3.5Hz), 5.25-5.35 (1H, m), 5.4-5.45
(1H, m, %uer, epA the rgsglyipy Mixtgre viag Xt TaFted wEdhprby Fgcetate.
4-[(4-{2-][1-Carbanoyl - | - (et hyl ) et hyl car banoyl ] et hoxy) - 2- )
met hyl phehiy® ) $eERgE -‘Safé(‘saﬁl@@u%b%}r‘dﬂ‘é%?l%R?) bripgepedsydripd iedzol e

25 To a solution of 3-(2,3,4 6-tetra-0acetr}ll - (3-D-gl uco-
anhydrous sodium'sulfate. The solvent was removedunder reduced

pressure, and the residue was purified by column chromatography
10 on silica gel (eluent: dichloromethane/methanol = 20/1 - 10/1)
to give 3-(2,3,4,6-tetra-0-acetyl-p-D-glucopyranosyloxy)-4-
[(4-{2-[1l-carbamoyl-1-(methyl)ethylcarbamoyl]ethoxy}-2-
methylphenyl)methyl]-5-isopropyl-1H-pyrazole (0.12 g). This
material was dissolved in methanol (3 mL). To the solution was
15 added sodium methoxide (28% methanol solution, 0.06 mL), and
thexnixture‘&as stirred at room temperature for 1 hour. To the
reactionmixturewas addedaceticacid (0.1mL), and the resulting
mixture was concentrated undexr reduced pressure. The residue
was purified by solid phase extraction on ODS (washing solvent:
20 distilled water, eluent: methanol) to give the title compound
(80 mg).
1H‘-NMR (CD30D) O ppm:
1.05-1.15(6H, m),1.47(6H,s),2.29(3H,s),2.62(2H,t, J=6.1Hz),
2.75-2.85 (1H, m), 3.25-3.4 (4H, m), 3.6-3.75 (34, m), 3.81 (1H,
25 4, J=11.9Hz), 4.18 (2H, t, J=6.1Hz), 4.95-5.05 (1H, m), 6.63
(1H, 4d, J=8.4Hz, 2.4Hz), 6.72 (1H, d, J=2.4Hz), 6.86 (1H, d,

J=8.4Hz)



pyranosyloxy)-4-{[4-(2-carboxyethoxy) 2- met hyl phenyl ] -

met hyl ) - 5-i sopropyl -1 H pyrazole (0.2 g%§%n N, N- di met hyl16l8&dvétoddo\e@iser
2006 formam de (3 nL) were added 2 - 2- met hyl propi onam de (47
ng), 1-hydroxybenzotriazole (50 ng), 1-ethyl-3-(3-dinethyl-

am nopropyl ) car bodi i m de hydrochloride (118 ng) and triethylamne (0.13
m.), and the mxture was stirred at room 5 tenperature overnight. The
reaction m xture was poured into Wwater, and the resulting m xture was
extracted with ethyl acetate. The extract was washed with water and
brine, and drled over anhydrous sodium sul fate. The sol vent -was renoved
under red&€&8PLFr dSsur e, and the reS|due was purified by colum

chromat ography 10 aon sili %' X = 20/1
- 10/1) da) [r(n4\/¢£ 2?J17G@r£’aﬁ‘q t T \AEE LI ET 2 PEBY 7) - 4-
[(4-{2-]1- carbanDyI-I-(nethyl)ethylcarbanDyI]ethoxy -2-

nmet hyl pheRyE )F Ji-Sad oA STYEQRM AR Y X9 ‘ i al was
di ssol ved i n net hanol (3 m.) To the solution was 15 added sodlum

met hoxd dePE28%CdEt hanol solutlon 0 06 nm.), and the mixture was stirred
at roon1tenperat re fg 1 hour reactioon m xture _was added %cetic
acid (0. 1 m) , §ndl e FSE‘BPPPr‘?g War?1 %&Pér\‘ﬁ/&s 180ﬁ‘céﬂrf“r1élfé'dmﬁﬁé“&rr ©

0D (washiEAg LS8 IERED= 300 BIAYTE T MBI Cct Ut o hof RARGFT té%%'g the
(61, 5y ?533(‘@ OPQ’%% Ofygf%ﬁ‘l( TR e o Bnl R Ty 47
3.25-3.0 (A0 o 30808 (.08 8 e o250 (051, g2
10 O-acetyl-f-D-glucopyranosyloxy)-4-{[4-(2-carboxyethoxy)-2-
methylphenylimethyl}-5-isopropyli-ifd-pyrazole.
'H—NMR (CD30D) & ppm:
1.5-1.15(6H, m), 1.47 (6H, s), 2.63 (2H, t, J=6.2Hz), 2.85-2.95
(1H, m), 3.3-3.4 (4H, m), 3.6-3.75 (3H, m), 3.8-3.85 (1H, m),

15 4.19 (2H, t, J=6.2Hz), 5.05-5.1 (1H, m), 6.8-6.85 (2H, m),

7.1-7.15 (2H, m)

Example 80

3-(f-D-Glucopyranosyloxy)-4-[(4-{2-[2-hydroxy-1,1-di-

20 (methyl)ethylcarbamoyllethoxyl}phenyl)methyl)-5-isopropyl-

lH-pyrazole

The title compound was prepared in a similar manner to
that described in Example 78 using 3-(2,3,4,6-tetra-0O-acetyl-
f-D-glucopyranosyloxy)-4-{[4-(2-carboxyethoxy)phenyl]-

25 methyl}-5-isopropyl-1H-pyrazole and 2-amino-2-methyl-1-
propanol instead of 3-(2,3,4,6-tetra-0O-acetyl-ff-D-gluco-

pyranosyloxy)-4-{[4-(2-carboxyethoxy)-2-methylphenyl]-



(1H, dd, J=8.4Hz, 2.4Hz), 6.72 (1H, d, J=2.4Hz), 6.86 (1H, d, J=8.4Hz)
182 16 Novenber 2006 Exanpl e 79 16 November 2006
4-1(4-{2-[ 1- Car banoyl -1 - (et hyl ) et hylj(ﬁé%rbanoyl]et hoxy) -

phenyl ) met hyl ] - 3- ((3- D- gl ucopyr anosyl oxy) - 5-i sopropyl -1 H 5 pyrazol e The
title conpound was prepared inasimlar manner to that described in
Exanple 78 using 3-(2,3,4,6-tetra-0O acetyl -

3- D- gl ucopyr anosyl oxy) - 4- {[4- (2-carboxyet hoxy) phenyl ]

met hyl } - Beitbypropy L-SPRSRYAZ dife OWistzede ¢ind-1-amine 62 teefyl10

O acetyl - (3- D- gl ucopyranosyl oxy) - 4-{[ 4- ( 2- car boxyet hoxy) - 2-

ni etiryl pReRHONRMAGEt hyiespe ivMeddpr opyl - | Hpyraz o ie . 1H - NWR
(CD30D) 8 ppm 1.5-1.15 (6H, m, 1.47 (6H, s), 2.63 (2H t, J=6.2Hz),
2.85-2. 95H(N¥R H§D33D B- fsszpnMH rr) 3. 6- 3. 75 (3H m, 3.8-3.85 (1H, m,

15 4.19 (2H t, J=6 2Hz), 5.05-5 1 (1H, 685 2H, m, 7.1-7.15
g2|(_|( mD-Gérré|é58()6H Im) 1. 27[(6H s), i hsd(zH tl, o=e sz(; .85-2.95

- ucopyr anosyl oxy roxy I -

(nreth%/l ) éiHy| B gr bén%yi‘]’étzkﬂa‘kymhe yﬁ% %ylﬂlB—ﬁ 560'p3r<53p‘y|(4H1|—|m|®yrézbﬁe The

title conpound was prepared in a simlar manner to that described in
Exanpl e 78Hus§ ng=8-¢Hz3 .45 603 et r h{&Hadek y6-75-6.85 (2H, m), 7.05-7.15

3-D- gl ucopyranosyl oxy) - 4- {[ 4- (2- car boxyet hoxy) phenyl ] 25

met hyl } - $2¥‘soﬁ‘ropyl 1H pyrazol e and 2-am no-2-nethyl-1- propanol instead
of 3-(2,3,4,6-tetra-0O acetyl -(3-D gl uco-

pyranosyl oxy) - 4-{[ 4- (2- car boxyet hoxy) - 2- net hyl phenyl ]

Reference Example 52

10 1-(2-Amino-2-methylpropionyl)-4-methylpiperazine

To a solution of Z-benzyloxycarbonylamino-2-methyl-
propionic acid (2.37 g) in tetrahydrofuran (20 mL) was added
1,1’ -carbonylbis-1H-imidazole (1.78 g), and the mixture was
stirred at room temperature for 1 hour. To the reaction mixture

15 was added l-methylpiperazine (2.0 mL), and the mixture was
stirred at 40°C for 3.5 days. To the reaction mixture was added
methanol, and the resulting mixture was concentrated under
reduced pressure. The residue was purified by column
chromatography on silica gel (eluent: dichloromethane/methanol

20 = 20/1) to give 1-(2-benzyloxycarbonylamino-2-methyl-
propionyl)-4-methylpiperazine (1.99 g). This material was
dissolved in methanol (10 mL). To the solution was added 10%
palladium-carbon powder (0.4 g), and the mixture was stirred
at room temperature under a hydrogen atmosphere for 3 hours.

25 The insolublematerial was removed by filtration, and the solvent
of the filtrate was removed under reduced pressure to give the

title compound (1.14 g).



183 16 Novenber 2006 nethyl}-5-isopropyl-I|H pyrazole and
2-am no- 2- net hyl - propi onam de, respectl vely. 1H - NWR ;(CR3EhpSr Byve
1.1-1.15 (6H, m, 1.27 (6H, s), 2.59 (8H t, J=6.2Hz), 2.85-2.95 5 (1H,
m, 3.3-3.4 (4H, m, 3.57 (2H s), 3.6-3.85 (4H, m), 4.16 (2Ht,
J=6.2Hz),5.05-5.1(1H, m, 6.75-6.85(2H m, 7.05-7.15 (2H, m Reference
Exanpl e 52 10 1-(2- Am no- 2- et hyl propi onyl ) - 4- met hyl pi perazi ne To a _
sol ution of 2-benzyl oxycarbonyl am no-2-nmethyl - propionic acid (2.37 g) in
t et rahydrcﬁ TRYR (ZP39D) Wwadradded 1,1 -carbonyl bis-1Hinidazole (1.78
g), and the mxture was stirred at roomterrperature for 1 hour. To the
reaction i3 Udl.15) wek- 2ddEd 1) ned A pitBer bzidr® (1D nd)-7 TahdHe Hers)
m xture was stirred at 40C for 3.5 days. To the reaction m xture was
added nethanol, and the resulting m xture was concentrated under
reduced pressure. The residue was purified by colum chronatography on
silica geﬁe?%‘F%‘h‘% E¥2®Rl®r dfet hane /methanol 20 = 20/1) to give
1-(2-benz oxycar bonyl am no- 2- rret hyI pr opi on l) - 4 met hyl pi perazine (1.99
g). TRi s ImterdBingps-metay ). To the solution was
added 10% paIIad| umcarbon er (0 4 q), and the m xture was stlrred
at room t enper Fﬁi}‘b‘? e G FHotps MIEneFRto
- insol uble materlal vvas rem)ved b f||trat|on and the solvent of the
filtrate VRRt résdveCeh bt ?%ﬁaeéa%r Bxepplet §2gPsd "ohe - I Hiblund

(1.14 9) o 165 Noy epbe thyf%lpera21ne

1
H—NMR (CD30D) 6 ppm:

10 1.31 (6H, s), 3.25-3.35 (2H, m), 3.6 (2H, t, J=5.8Hz)

Example 81

3-(B-D-Glucopyranosyloxy)-5-isopropyl-4-{[4-(2-{1-[(4-

methylpiperazin-1l-vl)carbonyl]-1-(methyl)ethylcarbamoyl}-

15 ethoxy)phenyl Jmethyl}-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Example 78 using 3-(2,3,4,6-tetra-0-
acetyl—B—D—glucopyranosyloxy)—4—{[4-(2—carboxyethoxy)—
phenyl]methyl}-5-isopropyl-1H-pyrazole and 1-(2-amino-2-

20 methylpropionyl)-4-methylpiperazine instead of 3-(2,3,4,6-
tetra-0O-acetyl-f3-D-glucopyranosyloxy)-4-{[4-(2-carboxy-
ethoxy)-2-methylphenyl]methyl)}-5-isopropyl-1H-pyrazole and
2-amino-2-methylpropionamide, respectively.
lH“—NMR (CD30D) O ppm:

25 1.05-1.2 (6H, m), 1.45 (6H, s), 2.2 (3H, s), 2.3-2.5 (4H, m),
2.6 (2H, t, J=5.7Hz), 2.85-2.95(1H, m), 3.3-3.4 (4H, m}, 3.6-3.9

(8H, m), 4.18 (2H, t, J=5.7Hz), 5.05-5.1 (1H, m), 6.75-6.85 (2H,



1H -NWR (CD3COD) 5 ppm 1.39 (6H, s), 2.3 (3H, s), 2.44 (4H, t, J=5.1Hz),
3.77 (4H, brs) Reference Exanple 53 5 16 November 2006

2- (2- Ani no- 2- net hyl pr opi onyl am no) et hafdl The title conpound was prepared
inasimlar manner to that described in Reference Exanple 52 using

2-am noet hanol instead of 1-nethylpiperazine. 1H -NWVR (CD30D) 5 ppm 10
1.31 (6H, s), 3.25-3.35 (2H, m, 3.6 (2H, t, J=5.8Hz) Exanple 81
3-((3-D-d uco yranosylox%%-S-isopropyl-4-{[4-(2-{1-[(4-

net hyl pi p&d az/nl1lytpcdbony)) - 1- (et hyl ) et hyl car banoyl ) - 15

et hoxy) phenyl ) net hyl ) - 1H pyrazol e The title conpound was prepared in a
simlar manner to that described in Exanple 78 using 3-(2,3,4,6-tetra-0-
acetyl - (3-D gl ucopyranosyl oxy) - 4-{[ 4- (2- car boxyet hoxy) -
phenyl]ne?ﬁ?@?lé-ﬁéopropyl-1H—pyrazo|e and 1-(2-anmino-2 20

met hyl pr opi onyl ) - 4- net hyl pi perazi ne i nstead of 3-(2, 3, 4, 6-

t et ra- O aget i D¢ Sapagtepap@rasod piany p-4-sppaorylcdrtiddy~(2-{1-[ (4-

et hoxy) - 2- et hyl phenyl ) met hyl ) - 5-i sopr.opyl - 1H pyr.azol e and
2- am - ONRER KLY PAPEBEREAR =147 1) catbhomy ] s (mpih ¢ 3 b amey - 25
1.05-1.2 (614, m, 1.45 (6H, s), 2.2 (3H,_ s), 2.3-2.5 (4H, m, 2.6 (2H,
t, J=5.7Hefhosyaphenyd Imemhydy-14-pyFazoder ny, 3.6-3.9 (8H n), 4.18
(2H, t, J=5.7Hz 5.05-5.1 (1H, m, 6.75-6.85 (2H, 185 16 Novenber 2006
m, 7.1-7.15 (2 1en§1E}§nﬁP@pggnd was prepared in a similar manner to

thatdeScribedinExample78using3—(2,3,4,6—tetra-o—acetyl-ﬁ—

D-galactopyranosyloxy)-4-{[4-(2-carboxyethoxy)phenyl]-

10 methyl}-5-isopropyl-1H-pyrazole and 1-(2-amino-2-methyl-
propionyl)-4-methylpiperazine instead of 3—(2,3,4,6—tetra—0-
acetyl-p-D-glucopyranosyloxy)-4-{[4-(2-carboxyethoxy)-2-
methylphenyllmethyl}-5-isopropvl-1H-pyrazole and 2-amino-2-
methylpropionamide, respectively.

15 1H‘—NMR (CD30D) & ppm:
1.05-1.2 (6H, m), 1.45 (6H, s), 2.17 (3H, s), 2.35 (4H, brs),
2.6 (2H, t, J=5.6Hz), 2.85-2.95 (1H, m), 3.52 (1H, dd, J=9.7Hz,
3.2Hz), 3.55-3.9 (11H, m), 4.18 (2H, t, J=5.6Hz), 5.08 (1H, 4,

J=7.6Hz), 6.75-6.85 (2H, m), 7.05-7.2 (2H, m)

20
Example 83
3—(ﬁ—D—Glucopyfanosyloxy)-4—[(4—{2—[l-(2—hydroxyethyl—
carbamoyl)-1-(methyl)ethylcarbamoyllethoxyl}phenyl)methyl]-
5-isopropyl-1H-pyrazole

25 The title compound was prepared in a similar manner to

that described in Example 78 using 3-(2,3,4,6-tetra-0-acetyl-f-

D-glucopyranosyloxy)-4-{[4-(2-carboxyethoxy)phenyl]methyl}-



3-((3-D Gal act opyranosyl oxy) - 5-i sopropyl -4-{[4-(2-{1-[(4- 5

nmet hyl pi perazi n-1-yl)carbonyl)-1-(nmet hqu) et hyl car banoyl }  November 2006
et hoxy) phenyl ] net hyl ) - 1H pyrazol e The ¥tle conmpound was prepared in a
simlar manner to that described in Exanple

78usi ng3-(2,3,4,6-tetra-0O acetyl - (3-

D- gal act opyr anosyl oxy) - 4- ([ 4- (2- car boxyet hoxy) phenyl] 10

met hyl ) - 5-i sopropyl - 1H pyrazol e and 1-(2-am no-2-net hyl - i

propi onyi P-ASRPTINAYE Pt RATRE G Yt of ( 3-3minog2 grekhyiporpionyl-
acetyl - (3-D-gl ucopyr anosyl oxy) - 4-f{1[ 4- (2- car boxyet hoxy) - 2-

net hyl pheapieseiaancs- iSurey | ol B pyd az ot & ahelt P2 sl aseyl-f-D-

met hyl propi onam de, respectively. 15 1H - NWR (CD30OD) 6 ppm _1,05-1.2
(6H, nm, 8lasopgpanosylpxy) 14314,y [ 4y (2-sagpgyre thexy) - 2omg thyfphenyl] -
J=5.6Hz), 2.85-2.95 (1H, m, 3.52 (1H, dd, J=9. 7Hz, 3. 2Hz;?, 3.55-3.9
(11H, m), methy 1P - isoPEaR AN -BY X qley and 2 jamipep ¥ -methgle. 85 (2H,
m, 7.05-7.2 (2H, m_ 20 Exanple 83

3- ((3-D cPyeBpPraTdS\A 0 BPSREFMGEE | 1- (2- hydr oxyet hyl -

car banoyl ) - 1-1§Mrret hyl ) et hy| car banoyl ] et hoxy} phenyl ) met hyl ] -

5-i sopr opyH- TRy ¢ DaPR) 28 ABB: titl e conpound was prepared in a simlar
manner to_ that described i 4,6-tetra

| i -(2,
"Slace i 232 02 HEG gngé'f}féééﬁf 150 ?zg-?%é?gﬁgééx%m&m bhangPT e Ayl
b e
o1 eonyr ey PR A T4t B5 ky A T 2 el 1 BiEAy13-05-5 -1 (18,

10 m), 6.8-6.85 (2H, m), 7.1-7.15 (2H, m)

Example 84

3-(Bf-D-Glucopyranosyloxy)-4-1(4-{2-[(S)-2-hydroxy-1-

(methyl)ethyvlcarbamoyllethoxy}phenyl)methyl]-5-isopropyl-

15 1H-pyrazole

The title compound was preparéd in a similar manner to
that described in Example 78 using 3-(2,3,4,6-tetra-0-acetyl-
f-D-glucopyranosyloxy)-4-{{4-(2-carboxyethoxy)phenyl]-
methyl}-5-isopropyl-1H-pyrazole and (S)-2-amino-1l-propanol

20 instead of 3-(2,3,4,6-tetra-O-acetyl-f3-D-glucopyranosyl-
oxy)-4-{[4-(2-carboxyethoxy)-2-methylphenyllmethyl}-5-
isopropyl-1H-pyrazole and 2-amino-2-methylpropionamide,
respectively.
1H‘—NMR (CD30D) O ppm:

25 1.1-1.15 (9H, m), 2.55-2.65 (2H, m), 2.85-2.95 (1H, m), 3.3-3.4
(4H, m), 3.44 (1H, 44, J=10.9Hz, 5.7Hz), 3.49 (1H, dd, J=10.9Hz,

5.6Hz), 3.6-3.75 (3H, m), 3.8-3.85 (1H, m), 3.9-4.0 (1H, m),



met hyl } - 5-i sopropyl -1 H pyrazol e and 2-am no-2-nethyl 5 propi onam de,
respectively. 1H - NWR (CD30OD) S ppm_ 1.1-1.15 ( 6H, 1}k, ndvdipd:6H008),
2.63 (2H, t, J=6.2Hz), 2.85-2.95 (1HSK), 3.24 (2H, t, J=5.9Hz), 3.3-3.4
(4H, m, 3.51 (2H, t, J=5.9Hz), 3.6-3.85 (4H, M, 4. 19(2H, t, J=6.2Hz),
5.05-5.1(1H, 10 m, 6.8-6.85 (2H, m, 7.1-7.15 (2H, n) Exanple 84
3-((i-D-d ucopyranosylox y)-4-[(4-{2-[(S)-2- hydroxy | -

(methyl )eth carbanoyl]ethoxy hen¥ gnethyl] |sogro | - 15 1H—p¥razole
The titl et cbhpbudd (Was B epar InlaHsimi.| &r 7 hnhnd . Mhat? d¥sTtibed in
Exanple 78 using 3-(2,3,4,6-tetra-0O acetyl -

(3- D- gl ucopyr dnbsyl oxy) - 4- {[ 4- ( 2- car boxyet hoxy) phenyl ]

met hyl ) - 5-i sopropyl -1 H pyrazol e and (S)-2-am no-I|-propanol 20 instead of
3-(2,3,4,6-tetra- O acetyl - (3-D gl ucopyranosyl -

oxy) - 4- {[4 (2- car boxyet hoxy) - 2- net hyl phenyl ] met hyl } - 5-

i sopr opy|ER3PRAR 288l e and 2- ami no- 2- net hyl propi onani de, respectively. 1H
- NWR (CD3QOD) b ppn1 251 . 1 - 1. 15 (4H, n) 3.44 (1H dd, J=10. 9Hz,
5.7Hzp, BAD(O+E1edopIE2DO9EOXT) 6Bz ] M- {13443 85 (1H,

3. 9- 4 0 (1H, n) 187 16 Novenber 2006- 4 15 4.25 2H m,5.0-5. 1(1H,
SiYIPiperazpn-3-vi ) CAoPONFL | F4 Ak 9i)¢t ylcarbamoyl]-

The title compound was prepared in a similar manner to

that described in Example 78 using 3-(2,3,4,6-tetra-0-acetyl-f3-
10 D-glucopyranosyloxy)-4-[(4-{2-[1-carboxy-1-(methyl)ethyl-

carbamoyljethoxy}-2-methylphenyljmethyl]-5-isopropyl-1H-

pyrazole and 1-methylpiperazine instead of 3-(2,3,4,6-tetra-0O-

acetyl-pf-D-glucopyranosyloxy)-4-{[4-(2-carboxyethoxy)-2-

methylphenylilmethyvli}-5-isopropyl-1H-pyrazole and 2-amino-2-
15 methylpropionamide, respectively.

1~ NMR (CD3:0D) & ppm:

1.1-1.15 (6H, m), 1.45 (6H, s), 2.18 (3H, s), 2.29 (3H, s), 2.36

(4H, brs), 2.6 (2H, t, J=5.7Hz), 2.75-2.85 (1H, m), 3.25-3.4

(4H, m), 3.55-3.75 (7H, m), 3.82 (1H, 4, J=11.8Hz), 4.17 (2H,
20 t, J=5.7Hz), 5.0-5.15 (1H, m), 6.63 (1H, dd, J=8.4Hz, 2.5Hz),

6.71 (1H, 4, J=2.5Hz), 6.87 (1H, d, J=8.4Hz)

Example 86

3-(B-D-Glucopyranosyloxy)-4-[(4-{2-[2-hydroxy-1,1-bis-

25 (hydroxymethyl)ethylcarbamoyl]ethoxyl}-2-methylphenyl) -

methyll-5-isopropyl-1H-pyrazole

The title compound was prepared in a similar manner to



et hoxy) - 2- net hyl phenyl | net hyl } - 1H pyrazol e The title conpound was
prepared in a simlar manner to that described in Exanp A8 48kNY006
3-(2,3,4,6-tetra -O acetyl -(3- 10 188
D- gl ucopyr anosyl oxy) -4-[ (4-{2-[ 1- car boxy- | - (net hyl ) et hyl
car banoyl ] et hoxy) - 2- met hyl phenyl ) met hyl ] - 5-i sopropyl -1 H pyrazol e and
1- met hyl pi perazine instead of 3-(2,3,4,6-tetra-0O
acetyl - (3- D gl ucopyr anosyl oxy) - 4-{[ 4- (2- car boxyet hoxy) - 2-
met hyl pheﬂwg n@?ﬁ?i‘f}bsdl S8pESRTFPLEH Sy MEA81% tard (v %WH’E‘YU B
met hyl propi onam de, resp ectlvel¥ 1H- NWVR (CDiOD) b ppm 1.1-1.15 (6H,
m), 1.45 @Bipomgthanegipshead) of)2,gming-2smethvipropggnagije- 2.6 (2H,
t, J=5.7Hg), 2.75-2.85 (1H m, 3.25-3.4 (4H m, 3.55-3.75 (7H m,
3.82 (1H, ®~ I\Dmll(@-jng)zﬁFpﬂ(ZH 20 t, J=5.7Hz), 5.0-5.15 (1H, rr) 6. 63
(1H, dd, J=8.4Hz, J=2.5Hz) 687g1H d, J=8.4Hz)
Exanmpl e 86-03: héf’[ﬁ@ u’c‘}é)p)?r é@r?o(s%ofe)))' Y- WAZ{*Z 1{'2Jﬁ9d|5L )12 17B73.825
(hydroxynet hyl ) et h: ’Zl car banoyl ] et ox% 2- et hyl phe *%/\Ja
met hy 9] - 5(18opn opdd 23+E pY f dFolme - Thed 11 £ 12 (8Gnpountt Sdab 1Pr éhal b2 PHa) -
simlar manner to 188 16 Novenmber 2006 that described in Exanple 78
using tri$(hydrdky et AyP) 1Ham r?or%‘t%a‘)rl%(lﬁst’ééd fbrf65 (1H, da, J=8.4Hz,
2- am no- 2 rret h}Q/I progl onam de. 1H ppm 1 05 .15 (6H, m ,
2.29 (3H,2 (3R, §zpJ= EHZ?Z) 2675362 (é%* s “iit)
(1H,n’),3.25 3. 4(4H n') 3.6-3.75(9H, m, 3. 81(1H, d, J=12. OHz), 4.18 (2H, t,
J=6.1Hz), 5.0-5.05 (1H, m, 6.65 (1H, dd, J=8.4Hz, 2.3Hz), 6.74 (1H, d,
J:2.3Ft),E6.86 ély d, J=8.4Hz)

xampl 7

10 3-(B-D-Glucopyranosyloxy)-4-[(4-{2-[2-hydroxy-1,1-31i-

{methyl)ethylcarpbpamoyliethoxy}-2-methylphenyl)methyl]-5-

isopropyl-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Example 78 using 2-amino-2-methyl-1l-propancl
15 instead of 2-amino-2-methylpropionamide.
H—NMR (CD30D) O ppm:
1.05~1.2(6H,m),1.27(6H,s),2.29(3H,s),2.58(2H, t, J=6.2Hz),
2.75-2.85 (1H, m), 3.2-3.4 (4H, m), 3.57 (2H, s), 3.6-3.75 (3H,
m), 3.82 (1H, 4, J=11.9Hz), 4.16 (2H, t, J=6.2Hz), 4.95-5.05
20 (1H, m), 6.62 (1H, dd, J=8.4Hz, 2.0Hz), 6.72 (1H, &, J=2.0Hz),

6.86 (1H, &, J=8.4Hz)

Example 88

3-(B-D-Glucopyranosyloxy)-4-[(4-{2-[2-hydroxy-1-hydroxy-

25 methyl-1-(methyl)ethylcarbamoyl]ethoxy)}-2-methylphenyl)-

methyl]-5-isopropyl-1H-pyrazole

The title compound was prepared in a similar manner to



Exanpl e 87 10 3-((3-D d ucopyranosyl oxv)-4-[(4-(2-[2-hydroxy-1I, 1-di-

(met hyl') et hyl car banoyi j et hoxy) - 2- et hyi phenyl ) net hyl j - 514 November 2006

i sopropyl -1H pyrazole The title conpouﬁg Pwas prepared in a simlar manner

to that described in Exanple 78 using2-am no-2-nethyl-I-propanol 15

i nstead of 2-am no-2-nethyl propi onam de. 1H - NWVR (CD30D) 8 ppm 1.05-1.

2(6Hrr),127(6H,s),229(3H,s),258(2Ht,J62Hz), '

2.75-2.85 (1H, m, 3.2-3.4 (4H, , 3.57 (2H, s), 3.6-3.75 (3H m, 3.82

(1H, d, JEhatoide)scrgbesl (JzHE%am @&1291511499% Fnpso29-nekhydy1.6-62 (1H,

dd, J=8.4Hz, 2.0Hz), 6.72 (1H, d, J=2.0Hz), 6.86 (1H, d, J=8.4Hz)

Exarrpl e SQIOPBHQWGW%H&y?@@}D%% me tyIpropdepRPpiAenydr oxy- 25

met hyl -1 - et hyl ) et hyl car banoyl | et hoxy) - 2- met hyl phenyl )

net hyl ] - 5- HsoWBpYCDBQDp)yéaRWe The title conpound was prepared in a

simlar manner to 189 16 Novenber 2006 that described in Exarrpl e 78

usi ng 2- ami-do12-ket Gyl m1, 3 25r GPangdi al- 2i9n(s3c}ba%1) of2 63(2H, t, J=6.2Hz),

2- am no- 2- et hyl propi onam de. 1H - NWVR ( CDBOEZS)_Q pm 1.1-1.15 (6H, r’r)

1.25 (BH, 2s)75 228259(Q§Hmt) 3.2%3 (42|(+4Ht my 26Hz3) g (3H mk. 238‘—’51(<iﬁ

3.25-3.4 ( r‘% ](_17 3.81 lH d, J=11 8Hzg 17 (2H
6. 2H5), Jslb ﬂea% (41H7 fy ! 6t6§‘(61HHZ)dd =% Q-’Hz(l}é By 6-’8<1§ +(1H,
2. 4Hz) 6.86 (1H d, J=8.4

t, J=
d, J=
3- (( 3- D G3Feoliyt afidsy RoAr4- ?(213{@14[ 1d [erz( éHﬁ9c|r%®fet<w| yd. J=8.4Hz)

Example 89

10 3-(B-D-Glucopyranosyloxy)-4-[(4-{2-[1-{[4-(2-hydroxyethyl)-

piperazin-1l-yljcarbonyl}-1-(methyl)ethylcarbamoyllethoxy}-

2-methylphenyl)methyl]-5-isopropyl-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Example 78 using 3-{2,3,4,6-tetra-0-acetyl-f-
15 D-glucopyranosyloxy)-4-[(4-{2-{1l-carboxy-1-(methyl)ethyl-
carbamoyllethoxy}-2-methylphenyl)methyl]l-5-isopropyl-1H-
pyrazole and l-(2-hydroxyethyl)piperazine instead of
3-(2,3,4,6-tetra-0-acetyl-f-D-glucopyranosyloxy)-4-{[4-(2-
carboxyethoxy)-2-methylphenyl]lmethyl}-5-isopropyl-1H-
20 pyrazole and 2-amino-2-methylpropionamide, respectively.
lH“NMR (CD30D) O ppm:
1.05-1.2 (6H, m), 1.45 (6H, s), 2.3 (3H, s), 2.35-2.55 (6H, m),
2.6 (2H, t, J=5.7Hz), 2.75-2.9 (1H, m), 3.25-3.4 (4H, m), 3.57
(2H, t, J=5.8Hz), 3.6-3.8 (7H, m), 3.82 (1H, d, J=11.9Hz), 4.17
25 (2B, t, J=5.7Hz),5.0-5.05(1H, m), 6.63 (1H, dd, J=8.4Hz, 2.4Hz),

6.71 (1H, 4, J=2.4Hz), 6.87 (1lH, 4, J=8.4Hz)



pi perazi n-1-yi)carbonyl)-1-(met hyl) et hyl car banoyl ] et hoxy} -

2-met hyl phenyl ) met hyl ] - 5-i sopropyl - 1H pyrazol e The titlg GRWRRANEE Y&
prepared in a simlar manner to that d&scribed

i nExanpl e78usi ng3-(2, 3,4, 6-tetra-0O acetyl -(3- 15

D- gl ucopyranosyl oxy) -4-[ (4-{2-[ 1- car boxy- | - (net hyl ) et hyl

car banoyl | et hoxy} - 2- net hyl phenyl ) net hyl | - 5-i sopropyl -1 H pyrazol e and
1- (2- hydr oxyet hyl ) pi perazi ne i nstead of

3-(2, 3, 4, 6xampia- BPacet yl - (3- D- gl ucopyr anosyl oxy) - 4-{ [ 4- ( 2-

car boxyet hoxy) - 2- net hyl phenyl ) net hyl }-5-i sopropyl -1 H 20 pyrazol e and
2- ami no- 23 nef ht+ Giopopraandeyleaypedtivéry2- [1H (2 -MyRyEDEOD)Yb- ppm
1.05-1.2 (6H, m, 1.45 (6H, s), 2.3 (3H s), 2.35-2.55 (6H, , 2.6 (2H
t, J=5.7Hzarbamggl)-le(pekhyhy ethyigagbamoyaie tHoxya) £7-me tyl 1
J=5.8Hz), 3.6-3.8 (7H n% 3.82 (1H, d J=11. QFE) 4.17 25 (2H t,
J=5. 7Hz) ,PBEDY: iy > - & SEBREPA H-py¥gazQle 2 AHz), 6.71 (1H, d
J=2.4Hz), 6.87 1H d J=8.4Hz) 190 16 Novenber 2006 Exanple 90

3- ({35D-G ucopy hﬁo%&?b&yﬁomp?%ﬂd{@afJPKQPﬁﬁQﬁc&Qe%hﬁ}mllar manner to
car banoyl ) - 1- (net hyl ) et hyl car banoyl | et hoxy) - 2- et hyl

phenyl ) nethgt escrddedopy Exampger By oFéng STHE .13.14.¢ Coripoun@- arst ptebar ed
inasimlar manner to that descrlbed in Exanpl e 78 usi ng

3-(2, 3, 4, B- QéPPQPE¥§E@§¥FOFSJ"4' (4-{2-[1-carboxy-1 (methyl)ethyl—
D-glucopyranosylox )-4-[(4-{2-11-carbox I-gnethy
carbanDyIT%¥H6%9}l¥eﬁﬁ?ﬁ¥Pp eWﬁFPﬁ&Pﬁ?P§ §8§ﬂdpﬁ 4%¢PERE¥&xﬁ¥Fand

2- am noet hanol nste d_of tetra-
acetyl-(BPﬁf@F8é8p9P n%s??b?%ftgaffg East5p o? ethdir)3 A 6-tetra-0-
met hylphenyl ) ot By o 2o LS Opr ORY LS He By 1 820 § -89 2 80 A% Brosy ) - 2-

methylphenyl]methyl}-5-isopropyl-1H-pyrazole and 2-amino-2-

methylpropionamide, respectively.

lH"-NMR (CD30D) 6 ppm:

1.05-1.15(6H, m), 1.45(6H,s),2.29(3H,s),2.63(2H, t, J=6.2Hz),
15 2.75-2.85 (1H, m), 3.24 (2H, t, J=5.9Hz), 3.3-3.4 (4H, m), 3.51

(2H, t, J=5.9Hz), 3.6-3.7 (3H, m), 3.82 (1H, 4, J=12.0Hz), 4.18

(2H, t, J=6.2Hz), 5.0-5.05(1H, m), 6.64 (1H, dd, J=8.4Hz, 2.4Hz),

6.74 (1H, 4, J=2.4Hz), 6.86 (1H, d, J=8.4Hz)

20 Example 91

3-(B-D-Glucopyranosyloxy)-4-[(4-{2-[1-(3-hydroxypropyl-

carbamoyl)-1-(methyl)ethylcarbamoyllethoxy}-2-methyl-

phenyl)methyl]-5-isopropyl-1H-pyrazole

The title compound was prepared in a similar manner to
25 that describedin Example 78 using3-(2,3,4,6-tetra-0O-acetyl-f-
D-glucopyranosyloxy)-4-[(4-{2-[1-carboxy-1-(methyl)ethyl-

carbamoyllethoxy}-2-methylphenyl)methyl]-5-isopropyl-1H-



met hyl propi onam de, respectively. 1H - NWVR (CD30OD) 6 ppm 1.05-1.15 (6H,
m , 1.45 (6H, s), 2.29 (3H, s) , 2.63 (2H, t, J=6.2Hz)16 NckemBer52@0485
(1H, m , 3.24 (2H, t, J=5 . 9Hz) , 3193-3. 4 (4H, m), 3.51 (2H t,
J=5.9Hz) , 3.6-3.7 (3H, n , 3.82 (1H, d, J=12. OHz) , 4.18 (2H t,
J=6.2Hz), 5.0-5.05 (1H,m), 6.64 (1H, dd, J=8.4Hz, 2.4Hz), 6.74 (1H, d,
J=2.4Hz), 6.86 (1H, d, J=8.4Hz) 20 Exanple 91

3-(3-Dd ucopyranosyloxy) 4-1(4-{2-]1- %3 hydroxy ropyl -

car banoy DY.TRAGER BRR) 1 HA @ barbyP 32 6ﬁﬂte?% Ryl(2.3,4,6-tetra-0-
phenyl ) met hyl ] - 5-i sopropyl - 1H pyrazol e The title conpound was prepared in
a S|nlIa@Qﬁﬁﬁkﬂﬁth9%%@@?%&3@%§E1P§Eﬂ tn{ ERafprear®oxgieidgoxy) -2-
3-(2,3,4,6-tetra-0-acety

D- g UCOpW%HaéW%%wlhmelaY%k FllﬁaPBSRVlrlﬁrrBﬁ’Pfﬂz)oé@nﬁnd 2-amino-2-
car banoyl ] et hoxy} - 2- met hyl phenyl ) met h h 5-isopropyl-1H 191 16 Novenber
2006 py Ao el RERP BN AR H9- {eSB?SBé%S Yinstead of 3-(2,3,4,6-tetra-0O

acetyl - (3- D gl ucopyranosyl oxy) - 4- {[ 4- (2- car boxyet hoxy) - 2-
§%ﬁ9@ |é

met hy PphedyT NH&t K opPBpY! - 1H—pyrazo|e and 2- anino 2-
nethylproplonanlde respectively. 5 2 Rﬁn] 1.05-1.15
(6H m), 11-.%53( (HH. 1“)55114635(6*2}4 SPh) 125591({3[51 28y mp, g-39H 3K,
J=6. | Hz), 85 (1

H 2 (2H, 6H7) ., 3,253 4 (4, |
351 (ohs ki 368 Gt %%”éw(e@mw 835@3214 R 5813 Sgked) i
(2H t 1H, d 8. 4 ,
.73 (1H3025J£‘z‘2é|4235 "‘8 ? *18 &é‘f]) gnﬁl gz(gH R P
(1H, 4, J=12.0HZ), 4.18 (ZH, t, J=6.1HZ), 5.0-5.15 (1H, m), 6.64
10 (1H, dda, J=8.4Hz, 2.3HZ), 6.73 (1H, 4, J=2.3Hz), 6.87 (1H, d,

J=8.4Hz)

Example 92

4-[(4-{2-[(S)-1-(Carbamoyl)ethylcarbamcyllethoxy}-2-methyl-

15 phenyl)methyl}-3-(f-D-glucopyranosyloxy)-5-isopropyl-1H-

pyrazole

The title compdund was prepared in a similar manner to
that described in Example 78 using L-alanine amide hydrochloride
instead of 2-amino-2-methylpropionamide.

20 'H—NMR (CD30D) & ppm:

1.1-1.15 (6H, m), 1.36 (3H, 4, J=7.2Hz), 2.29 (3H, s), 2.6-2.85
(3H,m), 3.3-3.4(4H, m), 3.6-3.7(3H, m}), 3.81 (14, d, J=12.1Hz),
4.15-4.25 (2H, m), 4.36 (1H, q, J=7.2Hz), 5.0-5.05 (1H, m), 6.62
(1H, aa, J=8.4Hz, 2.5Hz), 6.72 (1H, 4, J=2.5Hz), 6.86 (1lH, 4,

25 J=8.4Hz)

Example 93



4-1(4-{2-[(S)- 1-(Carbanoyl) et hyl car banoyl ] et hoxy) - 2- net hyl - 15

phenyl ) net hyl ] - 3- ((3- D- gl ucopyr anosyl oxg) 5-isopropyl -1 & wwazeke2dbe
title compound was prepared in a sim 18 manner to that described in
Exanpl e 78 using L-al anine am de hydrochloride instead of

2- am no- 2- et hyl propi onam de. 20 1H - NWMR (CD30CD) 8 ppm 1.1-1.15 (6H,
m, 1.36 (3H, d, J=7.2Hz), 2.29 (3H, s), 2.6-2.85 (3H, m , 3.3-3.4 (4H,
m 3.6-3.7 (3H, m, 3.81 (1H d, J=12.1Hz), 4.15-4.25 (2H, m, 4.36 (1H,
q, J=7.2H) (BRGCEuospyaspoayloBy 624~ (4H{ 2dd(SI=8 4B hyABENe tiy 72 ( 1H,
d, J=2.5Hz), 6.86 (1H, d, 25 J=8.4Hz) Exanple 93 16 Novenber 2006 192
3-((3- D@%@@W%b@@%&%rmmy&ierhswﬂ 2By oPennd )Jnethyl]-5-

car banoyl ) et hyI car bam)yl ] et hoxy) 2- met hyI phenyl ) met hyI ]-5-

i sopr opy| 19¢PFOPYFol B-H¥EaEPLee conpound was prepared in a similar manner
to 5 that described in Exanple 78 using 3-(2,3,4,6-tetra-0-acetyl - (3-

D- gl ucopyr anosyllsyiilg (crupoygd)was (Itré?%‘;@@ e“trhyf} similar manner to

car banoyl ] et hoxy) - 2- met hyl phenyl ) net hyl ] - 5-i sopropyl -1 H pyrazol e and

2- ani RoetHamblesnstibad iof E3apple 78 wsieg Bal6- 3,4, 6-tetra-0O-acetyl-f-
acetyl-(3-D Iucopyranos on - 4- %f %2 car boxyet hoxy)-2 10

met hyl phehyd WWD%SY 9r1 réﬁél)elarﬁ&aZbéBPﬁYﬁ@«tilYl'

met hy| pr opi onam de respectl vel¥ 0D), 8 ppm 1.05-1.15 (6H,
n), 1.34 ¢S¥papeyhletbepy}-2 bgwhgwléme?hyl] R propyl-1H-

pyrazole and 2-aminoethanol instead of 3-(2,3,4,6-tetra-0-

acetyl-f-D-glucopyranosyloxy)-4-{[4-(2-carboxyethoxy)-2-
10 methylphenyllmethyl}-5-isopropyl-1H-pyrazole and 2-amino-2-
methylpropionamide, respectively.
'H—NMR (CD30D) & ppm:
1.05-1.15 (6H, m), 1.34 (3H, &, J=7.2Hz), 2.29 (3H, s), 2.67
(2H, t, J=6.1Hz), 2.75-2.85 (1H, m), 3.2-3.4 (6H, m), 2.55 (2H,
15 t, J=5.8Hz), 3.6-3.7 (3H,nn, 3.82 (1H, 4, J=12.0Hz), 4.19 (2H,
t, J=6.1Hz), 4.35 (1H, g, J=7.2Hz), 4.95-5.05 (1H, m). 6.63 (1H

dd, J=8.4Hz, 2.3Hz), 6.73 (1H, d, J=2.3Hz), 6.86 (1H, @, J=8.4Hz)

Example 94

20 4-[(4-{2-[(S)-1-Carbamoyl-2-hydroxyethylcarbamoyl)ethoxy}-

2-methylphenyl)methyl]-3-(-D-glucopyranosyloxy)-5-

isopropyl-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Example 78 using L-serine amide hydrochloride
25 insteaa of 2-amino-2-methylpropionamide.
lH“NMR (CD30D) & ppm:

1.05-1.2 (6H, m), 2.29 (3H, s), 2.65-2.9 (3H, m), 3.25-3.4 (4H,



2H, t, J=
=5. 8Hz

( Hz) 2.75-2.85 (1H, n), 3.2-3.4 (6H, n), 3.55 (2H, 15 t,
J

4.3

2.3

4-

21
.6-3.7 (3H, m, 3.82 (1H, d, J=12.0Hz), 4.19162bvdmbel=600aéiz),
5 ( 3 J=7.2Hz), 4.95-5.05 (1H,]ﬁ?, 6.63 (1H, dd, J=8. 4Hz ,

Hz), 3 (1H, d, J=2 . 3Hz) , 6.86 (1H, d, J=8 . 4Hz ) Exanple 94 20
[ (4-{2- [(S) 1- CarbanDyI 2- hydr ox_yet hyl car banoyl ] et hoxy) -

2- nethylphenyl)nethyl] 3-((3-D gl ucopyr anosyl oxy) - 5-

i sopropyl - $yrazole The title conmpound was E gared in a simlar manner
to that %ésc i pedlif @&Eﬂﬂﬂl? 78 Usi(tg L serl The? ﬁﬂde4h§dﬁoéhKéﬁ|d@) 25
i nst ead of 2-am no- 2- e p|on md.e._ 1H - NMR 0D 8 ppm 1.05-1.2

(6H, m, %@ ?3P15 %1)H 2“)65 5¢ 6éﬁ, - 358253@42(4%1#2)19@ 76 (d¥enBer
2006 m) 6 H, m) 4.21 (2H, t , J=6.0Hz), 4.4-4.5
(1H, m), J22 %H5)056(§F4 hW, é 64=B1AH2dd, J=8.3Hz, 2.2Hz), 6.73 (1H, d,
J=2.2Hz), 6.86 (1H, d, J=8.3Hz) 5 Example 95

3-((3-D-d ucopyranosyloxy) 4-[ (4-{2-[ 2- hydroxy-I| - (hydroxy- nethyl)
ethylcarbanoyléethoxy} 2-met hyl phenyl ) met hyl ! - 5- i sopropyl - 1H pyr azol e

The t Pt | *¥oBOENd° was prepared in a sinilar manner to 10 that described
in Exanpl e 78 using 2-am no-1, 3-propanedi ol instead of

2- ami no- 73n£>{éh9r§l%9m§wasyi¢m - KR - B YRR YT ,
2.29 (3H, i 3.3-34(4H m

, 3.55-3.7

' . 4.19
(2H t, Jz6, HZE;yl lg5p§§rggo§1H, m, 6.63

The title compound was prepared in a similar manner to

10 that described in Example 78 using 2-amino-1, 3-propanediol

instead of 2-amino-2-methylpropionamide.

1H“NMR (CD30D) & ppm:

1.05—1.15(6H,m),2.29(3H,s),2.65(2H,t,J=6.2Hz),2.75—2.85

(1H,m), 3.3-3.4(4H, m), 3.55-3.7 (7€, m), 3.86 (1H, &, J=11.6Hz),
15 3.9-4.0 (1H, m), 4.19 (2H, t, J=6.2Hz), 4.95-5.05 (1H, m), 6.63

(1H, 44, J=8.4Hz, 2.4Hz), 6.72 (1lH, d, J=2.4Hz), 6.86 (1H, 4,

J=8.4Hz)

Example 96

20 3-(f-D-Glucopyranosyloxy)-4-[(4-{2-[(S)-1-(3-hydroxypropyl-

carbamoyl)ethylcarbamoyl Jethoxy}-2-methylphenyl)methyl]-5-

isopropyl-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Example 78 using3-(2,3,4,6-tetra-0O-acetyl-f3-
25 D-glucopyranosyloxy)-4-[(4-{2-[(S)-1-(carboxy)ethyl-
carbamoyllethoxy}-2-methylphenyl)methyl]l-5-isopropyl-1H-

pyrazole and 3-amino-1-propancl instead of 3-(2,3,4,6-tetra-0-



(1H, dd, J=8.4Hz, 2.4Hz), 6.72 (1H, d, J=2.4Hz), 6.86 (1H, d, J=8.4Hz)

Exanpl e 96 20 16 November 2006
3-((3-D d ucopyranosyl oxy)-4-[ (4-{2- [(lé))4 1- (3- hydr oxypr opyl -

car banoyl ) et hyl car banoyl ] et hoxy} - 2- met hyl phenyl ) net hyl ) - 5-

i sopropyl -i H pyrazole The title conpound was prepared in a simlar manner
to that described in Exanple 78 using 3-(2, 3,4, 6- tetra-OacetyI-(3- 25
D-g] . ucopyranosyl oxy)-4-[ (4-{2-[(S)-1-(carboxy)et hyl

car barmyﬂi%%ﬁﬁ%yk B %Pﬁypﬁﬁéﬁﬂ%@m 315 gr GHPPPPH e T b1 &

d3- tra-0.194 1 iber, 2006
Seetyl - ( BeaPheBRva asiﬁgﬁ)-%-l{sp%r@ﬁ-ﬁ# SEYSETORY e Draine

t hyl ph thyl)-5-i | - 1H.p | d 2- 2-
ot hyl br oY HATPOER P BEREER -+ HeF PRt veiiR (ChBOD) b ppm 5 1.05-1. 15
(6H, m, 1. 34 3HdJ72Hz 1617(2Hm)229 (3H, s), 2. 66
(2H, t, J=B b BPRMY ), 3.2-3.4 (6H, , 3.54 (2H t,

o) > 4 gzo? i ?a@f?* My 34 G o e ik %%ﬁ{*mdﬁ B
§?E lsz(lfge Eo&‘?lg%os%‘f %fv 5?%’ Ay P hyarof-’-‘% sl
butilgghgn %&/ﬁ g |Jts)§p?%l|)o % p%;ﬂa&g%l Y"% W%h](:orfg;'oulnld 6\/\%2)
R 404 LTRSS ) FSRE 4,
6.63 (1H, dd, J=8.4Hz, 2.5Hz), 6.72 (1H, @, J=2.5Hz), 6.86 (1H,

10 d, J=8.4Hz)

Example 97

3-(f-D-Galactopyrancesyloxy)-4-[(4-{4-[1-{[4-(2-hydroxy-

ethyl)piperazin-l-yl]lcarbonyl}-1-(methyl)ethylcarbamocyl]-

15 butyl}phenyl)methyl]-5-isopropyl-1lH-pyrazole
The‘title compound was prepared in a similar manner to

that described in Example 78 using 3-(2,3,4,6-tetra-0O-acetyl-f3-
D-galactopyranosyloxy)-4-[(4-{4-[1-carboxy-1-(methyl)ethyl-
carbamoyl]butyll}phenyl)methyl]-5-isopropyl-1H-pyrazole and

20 1-(2-hydroxyethyl)piperazine instead of 3-(2,3,4,6-tetra-0-
acetyl—B—D—glucopyrahosyloxy)—4—{[4-(2—carboxyethoxy)-2—
methylphenyl]methyl}-5-isopropyl-1H-pyrazole and 2-amino-2-
methylpropionamide, respectively.
‘H—nNMR (CD30D) & ppm:

25 1.05-1.2 (6H, m), 1.42 (6H, s), 1.55-1.65 (4H, m), 2.18 (2H,
t, J=6.8Hz), 2.4-2.65 (8H, m), 2.85-2.95 (1H, m), 3.5-3.8 (13H,

m),3.85-3.9(1H, m), 5.08(1H,d, J=7.8Hz), 7.04 (2H, d, J=8.0Hz),



D- gal act opyr anosyl oxy)-4-[ (4-{4-[1-car boxy | - (et hyl ) et hyl -
car banoyl ] but yl ) phenyl ) net hyl ] - 5-i sop(r%gg -1H pyrazol e apdy&ember 2006
1- (2- hydr oxyet hyl ) pi perazi ne i nstead 3-(2,3,4,6-tetra-0-
acetyl - (3- D gl ucopyranosyl oxy) - 4- {[ 4- (2- car boxyet hoxy) - 2-
met hyl phenyl ] met hyl ) - 5-i sopr opyl - 1H pyrazol e and 2-am no- 2-
nmet hyl propi onam de, respecti vely. 1H - NWR (CD30CD) 8 ppm 25 1.05-1.2
(6H nm, é}?H _%gé .65 (4H, m, 2.18 (2H, t, J=6.8Hz),

. 4.2.65 {8H (7§, 9. g8=%: Z%lH, m, 3.5-3.8 (13H, m , 3.85-3.9 (1H m
, 5.08 (1H, d =7.8Hz) , 7.04 (2H, d, 3=8.0Hz) , 195 16 Novenber 2006
7.1 (2H d, J=8. OHz) Exanpl e 98
3-((3-D Iactogyg nosyl oxy) - 5-i sopropyl -4-{[4-(4-{1-1(4- 5
met hyl pi §| ) carbonyl ] -1-(net hyl) et hyl carbanmoyl) butyl)
phenyl]rreth )-1H— razol e The t|t| c corrpound wris pre[pared in.a 5| m | ar

—- 2 L O Ao L - QD 4 -2 | A

1- net hyl er |'ne|fted (23é1b§tetra Oacetyl

(3-D-gl uc thoxy). 2- et hyl -

oapectivel y. | 184 ifﬁ)‘é?%%%ﬁ P Tl R B O
L 551 O T Bl et AT 220 (R Bl RIR LA S)
(1H m, 6ié%ﬁactopyranosyloxy)—4 [(4-{4-[1-carboxy-1-(methyl)ethyl-

10 carbamoyllbutyll}phenyl)methyl]-5-isopropyl-1H-pyrazole and
l-methylpiperazine instead of 3-(2,3.,4,6-tetra-0O-acetyl-
f-D-glucopyranosyloxy)-4-{[4-(2-carboxyethoxy)-2-methyl-
phenyl]methyl}-5-isopropyl-1H-pyrazole and 2-amino-2-
methylpropionamide, respectively.

15 lH"NMR (CD30D) O ppm:
1.05-1.15 (6H, m), 1.41 (6H, s), 1.55-1.65 (4H, m), 2.18 (2H.

t, J=6.9Hz), 2.24 (3H, s), 2.35 (4H, brs), 2.57 (2H, t, J=6.6Hz),
2.85-2.95 (1H, m), 3.45-3.8 (11H, m); 3.85—3.95 (1H, m), 5.08

(1H, 4, J=7.7Hz), 7.04 (2H, 4, J=7.9Hz), 7.1 (2H, 4, J=7.9Hz)

20
Example 99
3- (f-D-Glucopyranosyloxy)-5-isopropyl-4-{[4-(2-{1-
[(piperazin-l-yl)carbonyl]-1-(methyl)ethylcarbamcyl}-
ethoxy)-2-methylphenyl]lmethyl}-~1H-pyrazole

25 To a solution of 3-(2,3,4,6-tetra-0O-acetyl-f-D-gluco-

pyranosyloxy)-4-{(4-{2-[1l-carboxy-1-(methyl)ethyl-

carbamoyl]ethoxy)}-2-methylphenyl)methyl]-5-isopropyl-1H-



(1H, d, J=7.7Hz), 7.04 (2H, d, J=7.9Hz), 7.1 (2H, d, J=7.9Hz) 20 Exanple
99 3-((3-D d ucopyranosyl oxy)-5-isopropyl-4-{[4-(2-{] -16 November 2006
[(piperazin-1-y|)carbonyl]-1-(nethy|)e%ﬁ§lcarbanDyI)-

et hoxy) - 2- net hyl phenyl ] net hyl ) - 1H pyrazol e 25 To a sol ution of
3-(2,3,4,6-tetra-O acetyl -(3-Dgl uco-

pyranosyl oxy)-4-[ (4-{2-[I|-carboxy-I|-(nmethyl)ethyl-

car banoyl ) et hox )-2-nethy|pheqéU%gfthyl]-S-isoprqul-lH 196 16 Novenber
2006 pyrﬁZBPé"%@O(ﬁﬁ’) M NINGNTEHRA FioY HeedBem e nl) et evaBgegdded

1- benzyl pi perazine (12 ng), 1-hydroxybenzotriazole (8 1

1- et hyl - 31 BeBPHEPHPELAZTIGS o‘ply??l )“@a)r'bojml?ﬁfﬂ’a%xlﬁ%%%?ﬁjgg%‘a%e (86™Ad) and
triethylamne (0. 023 nL) , .and the m xture maé stirred 5 at room .

t enper at ut & ®&PFASGHES.” FRE TREAMBIPRA SRt EC RO PbPEde Prdbe @Rt 8F19and
the resulting m xture was extractzd wi_th ethyl = acetate. The extract _was
washed wi { hoRelerPdrid I ihel aBIRE 4P 843 Bvbr 2BANYY BLELLBEIAR SHEFREE.
The saol vent was renoved under reduced pressure, and the residue was

puri fil%kd BY TARGRTPE TG Fal BEFRPAY T on SPETER GO BITENT S WRSRPBF Bte
t;‘?g g ilngh?g?\?%‘gga%%ﬁ_h(e\;’lg/g]éé'l%gf}gl %Je:xture was extracted with ethyl

| -4-{[4-(2-{1-[(4-b | pi in-1-yl)- _ :
A bonyl | SEEFRSENy| TEFIRT P B0 TRy Eh HEF By PBfiRyH3e - and dried
t hyl }-5-j .- 1H | . Thi terlal 15 _di ssol ved
"o ot hangt SCs Ry eroYs Y REE Bare Tor hAs Tt S ke onbeRGY e toeb

et hanol Sghutlony, .02, 0) o AN UM 8,08, ST Led 5oL oo,

C .
tenperature POI’ 1 € reaction mXxture ~ Was acetic acid

(0. 041(“1‘) chIB%aE%@lflaE)%'grgoms&tlﬁ%% a@f (eluent: dichloromethane/methanol
= 30/1 - 15/1) to give 3-(2,3,4,6-tetra-0O-acetyl-f-D-gluco-
pyranosyloxy)-4-{[4-(2-{1-[(4-benzylpiperazin-1-yl)-
carbonyll-1-(methyl)ethylcarbamoyll}ethoxy)-2-methylphenyl]-
methyl}-5-iscprepyl-1H-pyrazole (31 mg). This material was

15 dissolved in methanol (3 mL). To the solution was added sodium
methoxide (28% methanol solution, 0.02 mlL), and the mixture was
stirred at room temperature for 1 hour. To the reaction mixture
was added acetic acid (0.04 mL). The resulting mixture was
concentratedunder reducedpressure, andtheresiduewaspurified

20 by solid phase extraction on ODS (washing solvent: distilled
water, eluent: methanol) to give 4-{[4-(2-{1-[{(4-benzyl-
piperazin-l-yl)carbonyl]-1-(methyl)ethylcarbamoyll}ethoxy)-
2-methylphenyl]methyl}-3-(f-D-glucopyranosyloxy)-5-
isopropyl-1H-pyrazole (24 mg). This material was dissolved in

25 methanol (3mL). To the solutionwas added 10% palladium-carbon
powder (10 mg), and the mixture was stirred at room temperature

under a hhydrogen atmosphere overnight. The insoluble material



concentrated under reduced pressure, and the residue was purified 20 by
solid phase extraction on ODS (washing solvent: distillgdyowai 2ebgent:
met hanol ) to give 4-{[4-(2-{1-[(4-ben2yl-

pi perazi n-1-yl)carbonyl]-1-(nmethyl)ethyl car banoyl } et hoxy) -

2- met hyl phenyl ] net hyl } - 3- (( 3- D- gl ucopyr anosyl oxy) - 5-

i sopropyl -1H pyrazole (24 ng). This material was dissolved in 25

met hanol (3 nL). To the solution was added 10% pal | adi um carbon powder
(10 ng) ,wand eaneved xeuder wasdgecedr pdeasurgomandnpécatsnlerenihdef the

hydr ogen at nosphere overnight. The insoluble material 191 16 Novenber
2006 wastirlenvesl waslaremoadiic eddgresedueedandesiarsokoegivef thaetitle
filtrate was renoved under reduced pressure to give the title conpound
(20 no) . cmp\:rwm((mcnm)b ppm 5 1.05-1.15 (6H, n), 1.45 (6H s), 2.3
(3H, s), 5-2.9 (7H, m, 3.25-3.4 (4H, m, 3.45-3.75 (7H, m, 3.81 (1H,
d, J=11. gHIz)NMR4(1ED3ODHI, 0t ppd=5. 7Hz), 4.95-5.05 (1H, m, 6.62 (1H, dd,
J=8.4Hz, 2.5Hz), 6.71 (1H, d, J=2.5Hz), 686(1HdJ84Hz)10ExarrpIe
100 8- ((E@&Jh@t(@y.r anosyl 8Ry§65, is pr?op'a/l(—?lﬂ-{ﬁdw(l %12 9 (7H, m),

[ (pi perazin-1-yl)carbonyl]-1-(nethyl)ethyl carbanoyl)butyl)-

phenyl ] met 18893 14 Ak aZb) e 3T 13 t1% CBhpathd vt rlébarfbd Inlla Si#d | ar
manner to 15 that described in Exanple 99 using

3-(2, 3, 4"6—1t7et(ﬂblqda@€t5yl7ﬂ(29-' 4.95-5.05 (1H, m), 6 62 (1H, dd, J=8.4Hz,

D- gal act opvr anosyl oxy) - 4 1- car boxy- IH&rret hyl ) et hyl -

car barmyl%jb'iﬁfy)l )pfne7ni// Hét h?i]JS i 38p0 op§t 8eH p¥r afol éﬂgnéﬁ%)d of
3-(2,3,4,6-tetra- Oacetyl (i-D gl ucopyranosyl -
oxy)-4-[(4-{2-[]-carboxy-I|-(nmethyl)ethyl carbanoyl) et hoxy) -

10 Example 100

3-(B-D-Galactopyranosyloxy)-5-isopropyl-4-{[4-(4-{1-

[ (piperazin-l-yl)carbonyl]-1-(methyl)ethylcarbamoyl}butyl)-

phenyl]lmethyl}-1H-pyrazole

The title compound was prepared in a similar manner to

15 that described in Example 99 using 3-(2,3,4,6-tetra-0O-acetyl-f3-

D-galactopyranosyloxy)-4-[(4-{4-[1l-carboxy-1-(methyl)ethyl-

carbamcyl]lbutyl)}phenyl)methyl]-5-isopropyl-1H-pyrazole

instead of 3-(2,3,4,6-tetra-0O-acetyl-ff-D-glucopyranosyl-

oxy)-4-[(4-{2-[1-carboxy-1-(methyl)ethylcarbamoyl]ethoxy}-
20 2-methylphenyl)methyl]-5-isopropyl-1H-pyrazole.

'H—NMR (CD30D) & ppm:

1.05-1.15 (6H, m), 1.41 (6H, s), 1.5-1.65 (4H, m), 2.17 (2H,

t, J=7.1Hz), 2.58 (2H, t, J=6.8Hz), 2.72 (4H, brs), 2.85-2.95

(1H, m), 3.45-3.8(11H, m), 3.8-3.9(1H, m), 5.08 (1H, 4, J=7.7Hz),

25 7.04 (2H, 4, J=8.0Hz), 7.1 (2H, &, J=8.0Hz)

Example 101



20 2-met hyl phenyl ) net hyl ] - 5-i sopropyl - 1H pyrazole. 1H -NVR (CD30D) 5 ppm
1.05-1.15 (6H, m, 1.41 (6H, s), 1.5-1.65 (4H mM, 2.1%¢ Advember 2006
J=7.1Hz), 2.58 (2H, t, J=6.8Hz), 2.72%@ H, brs), 2.85-2.95 (1H m |,
3.45-3. 8 (11H m , 3. 8-3. 9 (1H m , 5.08 (1H, d, J=7. 7Hz) , 25
7.04 (2H, d, J=8. , 7.1 (2H, d, J=8.0Hz) Exanple 101 198 16 Novenber

2- met hyl phe ) D H- pyrazol e
The titl etcbhpobias uphatel I bed
i n Exanpl e99usi ng3-(2, 3,4, 6-tetra-0-acetyl -(3

D- gl ucopy# =Pty Rhenylimatpyl 2195

> Y 3 a8K/d _l POy J 5
phenyl]nethél%-S-ESOErogﬁlllgz yrazol e and (S)-2-am no- 6-
(benzyl o ar-n m de hydrochl ori de instead of
3-(2,3,4,6-tetra-0-acetyl -(3-D-gl.ucopyranosyl oxy)-4-[(4-{2 10 -
[1-carboxy-|-(H%?ﬁy?}ﬁi%y?é%?%ﬁﬁ%yVF t35§9?¥?8n¥%h§lé£mliar manner to
phenyl ) net hyl ).- 5-i sopropyl - 1H pyrazol e and 1-benzyl - pi perazine
respedt i vERYt AeRCr iNgeR TTBEEPPL8 PREIRIB 1D Y eH e njetuaz01aesty b ny

2.3 (3H, 2.6-2.9 , . 3-3. , 3.6-3. 3 , 3.82
(1H, (d!-l JDi)l Lagppyrage ??M?ﬁ%??’zﬁf%ﬁﬁ,z ’E.% %?(fﬁfphd’dfy )J':g“.%?é‘,‘ﬁ‘. ?Hz),
5.0-5.05 (1H . 1H, dd, J=8. .. 2.b5Hz), 6.7 , _d, J=2.5Hz),

6.86 (1 1h%?y5£%§gg§?%é -E§896P8Yf6%%H%YIaZOIQ and E%fgiiamino—g— )

4-1(4-12- [{ 8 91 AT, 09586 LG AL RIBY RV G DYV HELdIOXYL “instead of

3-(2,3,4,6-tetra-0-acetyl-f-D-glucopyranosyloxy)-4-[(4-{2-
10 [l1-carboxy-1-(methyl)ethylcarbamoylJethoxy}-2-methyl-

phenyl)methyl]-5-isopropyl-1H-pyrazole and l-benzyl-

piperazine, respectively.

14— MR (CD30D) & ppm:

1.1-1.2 (6H, m), 1.3-1.95 (€H, m), 2.3 (3H, s), 2.6-2.9 (5H,
15 m), 3.3-3.4 (4H, m), 3.6-3.7 (3H, m), 3.82 {(1H, 4, J=11.8Hz),

4.15-4.25 (2H, m), 4.38 (1H, dd, J=9.3Hz, 4.8Hz), 5.0-5.05 (1H,

m), 6.62 (1H, 44, J=8.4Hz, 2.5Hz), 6.72 (1H, 4, J=2.5Hz), 6.86

(1H, 4, J=8.4Hz)

20 Example 102

4-[(4-{2-[(S)~-5-Amino-5-(carbamoyl )pentylcarbamoyllethoxy}-

2-methylphenyl)methyl]-3-(ff-D-glucopyranosyloxy)-5-

isopropyl-1H-pyrazole

The title compound was prepared in a similar manner to
25 that described in Example 99 using 3-(2,3,4,6-tetra-0O-acetyl-B-
D-glucopyranosyloxy)-4-{[4-(2-carboxyethoxy)-2-methyl-

phenyl]methyl}-5-isopropyl-1H-pyrazole and (S)-6-amino-2-



i i

2- met hyl phenyl ) met hyl | - 3- (( 3- D- gl ucopyr anosyl oxy) - 5-

i sopropyl - 1H pyrazol e The title conpound was prepared in a simlar nanner
to 25 that described in Exanpl e 99usild§ 3- (2, 3, 4, 6-t et t&-NRETREY| 2928

D- gl ucopyr anosyl oxy) - 4-{[ 4- (2- car boxyet hoxy) - 2- net hyl -

phenyl ] met hyl ) - 5-i sopropyl - 1B- pyrazol e and (S)-6-amno-2 199 16 Novenber
2006 (benzyl oxycar bonyl am no) hexanam de hydrochl ori de i nstead of
3-(2,3,4,6-tetra- O acetyl - (3-D gl ucopyr anosyl oxy) -4-[ (4-{ 2-

[ 1- car boxybéntpkbhytiebbyy tanbaobtkenhmide- Pydeolpplloride instead of
phenyl ) met hyl ] - 5-i sopropyl - 1H pyrazol e and 1-benzyl 5 pi perazine,

respecti vety2, 314, e N\MRLEED30Bre By ppArDigQbebp¥sahby lmky )1 B-[I. 8- {BH, m),
2.29 (3H, s), 2.59 (2H, t, J=6.1Hz),2.75-2.85(1H m,3.21(2Ht, J=6.9Hz),
3.3-3. 4 (bH canpox@:-B-8ngtigH) epylcardampyh]edhoxyt 2-msHA)y - 4. 18 (2H,
t, J=6. 1Hz) , 10 5.0-5.05 (1H, m, 6.62 (1H, dd, J=8.4Hz, 2.4Hz), 6.71
(1H, d, phendHynetByB6-F4itHsodrogy8-AHzpyEranpeeah@3 l-benzyl-

3-(3-D d ucopyranosyl oxy) - 5-i sopropyl -4-([4-(3-(1- 15

[ (pi pér azphpdrgtivar boaybéctiyveryhyl ) et hyl car banoyl) :

propyl)-2; met hyl phenyl | met hyl ) - 1H pyrazole The title conpound was

pr epar ed | aiMA nidtyoDjalnepmto t hat descri bed i n Exanpl e 99usi ng
3-(2,3,4,6-tetra-0O acetyl -(3-

D-gl ucopyla‘h@s%b&y()élﬂr m04- {133[-1 gaf Bxym - (v I3pet BYl. 2059 (2H, t,
carbarmyl% propyl)-2-nmethyl p | ) met hy I 5 |sopropyl-l H pyrazol e and
1-(benzy| X§ et Bony )5 69@&2(%% F“ﬁst%a?j .9Hz), 3.3-3.4 (5H,

3-(2,3,4,6-tetra- 0O acet yl - ( 3- D | uco ranos | ox 4- 2-
( m), 3.6-3. 7(3HXn)( ? gy Hz)y% lé{ {

,J=6.1Hz},
10 5.0-5.05 (1H, m)}, 6.62 (1H, Add, J=8.4Hz, 2.4Hz), 6.71 (1lH, 4,

J=2.4Hz), 6.86 (1H, d, J=8.4Hz)

Example 103

3-(B-D-Glucopyranosyloxy)-5-iscpropyl-4-{[4-(3-{1-

15 [ (piperazin-1l-yl)carbonyl]-1-(methyl)ethylcarbamoyl}-

propyl)-2-methylphenyl]lmethyl}-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Example 99 using 3-(2,3,4,6-tetra-0O-acetyl-p-
D-glucopyranosyloxy)-4-[(4-{3-[{1-carboxy-1-(methyl)ethvl-

20 carbamoyl]lpropyll}-2-methylphenyl)methyl]-5-isopropyl-1H-
pyrazole and l;(benzyloxycarbonyl)piperazine instead of
3-(2,3,4,6-tetra-0-acetyl-f-D-glucopyranosyloxy)-4-[ (4-{2-
[1-carboxy-1-(methyl)ethylcarbamoyl]ethoxy}-2-methyl-
phenyl)methyl]-5-isopropyl~lH-pyrazole and l-benzyl-

25 piperazine, respectively.
1y~ MR (CD30D) & ppm:

1.05-1.2 (6H, m), 1.42 (6H, s), 1.8-1.95 (2H, m), 2.16 (2H, t,



[ 1- car boxy-| - (et hyl ) et hyl car banoyl ] et hoxy) - 2- net hyl -

phenyl ) net hyl ] -5-i sopropyl - 1H pyrazol e and 1-benzyl 25 ReL Az ne,

respectively. 1H -NVR (CD30D) 5 ppm 28005-1.2 (6H, r‘r) (@

1.8-1.95 (2H, m, 2.16 (2H, t, 200 16 Novenber 2006 J= 7 2Hz) 2. 3 3H,

s), 2.55 (2H, t, J=7.5Hz), 2.65-2.9 (5H, m, 3.2-3.45 (4H, m) , 3 5-3.9

(8H, m, 495505(1H m, 6.8-6.9 (2H in), 6970(1H m 5 Exanple

104 4-{[4-(3-{1-[(S)-5-Am no-5- %car banmoyl ) pent yl car banoyl ] - 1-

(et hyl ) ety 2 bareyl § Piopy) ) phedy( Frretthy PF735¢@3-.p2 - 65-2.9 (5H, m),

gal act opyr anosyl oxy) 5-1i sopropyl yrazole The title conpound was

prepar ed 312 & 4 Ti(l4&, mannér 5té- 91©8ﬁhdﬁ ) débsct3 bed0 P nl BXarf) e 698 1si%nhg

3-(2,3,4,6-tetra-0O acetyl -(3-

D- gal act driﬁ.ari@)sylﬁ}x%r)l-@ [(¥H (3m] 1- car boxy-1 - (et hyl ) et hyl -

car banoyl ) propyl ) phenyl ) net hyl ] - 5-i sopr opyl - 1H pyrazole and (S)-6-am no

- 2- (benzyl oxycar bonyl am no) hexanam de hydro- chloride instead of

3-(2,3,4,6-tetra-0O acetyl -(3-D-gluco 15

pyr andsy Egaple [YU (2-[ 1 - car boxy- | - (et hyl ) et hyl -

car banoyl )et hox -2 met hyI henyl ) rret (hyl ]-5-i sopr opyI

; I i R brpentyl

JH— pyrazole and

oy11 -3 -( 6H,
r’r),1216(11Hr’r) 2.19 (2H t,
J=7. 8Hz) (e 8w Y )Eih 7337 5Dy ] D25 (2H, ),
3.25-3.35 (1H, m) 352(1H dd J=9. 7He, 34Hz 355-3.65(1H, n,
3. 65- 3. 8 IEHACHAPY TanNgRY YoREY ) b - §seprepy L - 1H1:p?s§azq>ﬂ4e d, J=8.0Hz),

7.0-7.15 (4H I?he title compound was prepared in a similar manner to

10 that described in Example 99 using3-(2,3,4,6-tetra-0-acetyl-f-
D-galactopyranosyloxy)-4-[(4-{3-[1-carboxy-1-(methyl)ethyl-
carbamoyl ]lpropyl}phenyl)methyl]}-5-isopropyl-1H-pyrazole and
(S)-6-amino-2-(benzyloxycarbonylamino)hexanamide hydro-
chloride instead of 3-(2,3,4,6-tetra-0O-acetyl-3-D-gluco-

15 pyranosyloxy)-4-{(4-{2-[1-carboxy-1-(methyl)ethyl-
carbamoyl]ethoxy}-2-methylphenyl)methyll-5-isopropvl-1H-
pyrazole and l-benzylpiperazine, respectively.

'H—NMR (CD30D) & ppm:
1.1-1.2 (6H, m), 1.2-1.6 (11H, m),'1.6—1.75 (1H, m), 1.8-1.9

20 (2H, m), 2.19 (24, t, J=7.8Hz), 2.58 (2H, t, J=7.7Hz), 2.85-2.95
(1H,m),3.1-3.25(2E, m), 3.25-3.35(1H, m), 3.52 (1H, dd, J=9.7Hz,
3.4Hz), 3.55-3.65(1H, m), 3.65-3.8(5H, m), 3.86 (1H, d, J=3.1Hz),

5.08 (1H, 4, J=8.0Hz), 7.0-7.15 (4H, m)

25 Example 105

3-(f-D-Glucopyrancsyloxy)-5-isopropyl-4-{[4-(3-{1-

[ (piperazin-1l-yl)carbonyl]-1-(methyl)ethylcarbamoyl}-




25 Exanple 105 3-((3-D G ucopyranosyl oxy)-5-isopropyl -4-{[4-(3-(1-

[ (pi perazi n-1-yl)carbonyl)-1-(nethyl)ethyl carbanmoyl) 16;Nougdhee 2066
201 propoxy) - 2- et hyl phenyl ] met hyl ) - 1HQyrazole To a sol ution of
4-1(4-{3-[1-carboxy-1-(methyl)ethyl - ‘ ‘

car banoyl ] propoxy} - 2- net hyl phenyl ) net hyl ] - 5-i sopr opyl - 3-
(2,3,4,6-tetra-O pival oyl - (3-D gl ucopyranosyl oxy)-1H 5 pyrazole (0.12 Q)
in N, N-di met hyl formami de (3 nlL) were added

1- (benzy!| pxpperdyonl-eitbedariony (148 thy)L } -IL-Ainairaddenzo- triazole (19
ng), 1-ethyl-3-(3-dinethylarninopropyl)- carbodiimde hydrochl oride
(50ng) andt ri et hffoam 8efotd27niof, 4-drid -tife (Hi~aamoxias! sthe eyl hethvbm
tenperature overnight. The 10 reaction m xture was poured into water. The
preci pi t acedbasoydtl@repmeayd ~QolmeddivdldHen vl Inetdty oh; S aheowaghrd -3t h

water and dried under reduced pressure to give 4-[(4-{3-[1-{[4-

(benzyl oxyeaBhanyl-teitper&zipiveldyledr-Pomicobyrmetdsy Joxy ) - 1H-

et hyl car banoyl ] pr opoxy) - 2- et hyl phenyl ) met hyl ] - 5-i sopr opyl 15

3-(2, 3 4, pyrewzodeO! gi-val oyl ip3VDNglivephyy dhosphostde- 1B mpyr Wepkeafi@ed4

g). This material was dissolved in ethanol (4 nL). To the solution was
added 10%!pdlbeadydoryEeldn Dy 33 1ney)( 4 3amy k hel ¥dTeEYIRRZz8tirred
at roomtenperature under a_hydrogen atnosphere for 1.5 hours. The

i nsol ubl etFaegclal (Wads ™20 .r dmsvdy Iy (3 idetdy L amenepecrpl vent of the
filtrate was renoved under reduced Eressure. The residue was purified by
col um cheskedddridnhisi aghieral Rl S P el tai ehPyiema s/ et Rhel =

10/1 - 5/1) to give 5-isopropyl-4-{[4-(3-{1- i perazin-| -
a)nd thg mixture wgs sptyirre [at I(OOH{I teLn(p%rpature overnight. The

10 reaction mixture was poured into water. The precipitated
crystals were collected by filtration, and washed with water
and dried under reduced pressure to give 4-[(4-{3-[1-{[4-
(benzyloxycarbonyl)piperazin-l-yl)carbonyl}-1-(methyl)-
ethylcarbamoyl ]Jpropoxy}-2-methylphenyl)methyl]-5-isopropyl-

15 3-(2,3,4,6-tetra-0-pivaloyl-f3-D-glucopyranosyloxy)-1H-
pyrazole (0.14 g). This material was dissolved in ethanol (4
mL). To the solution was added 10% palladium-carbon powder (30
mg), and the mixture was stirred at room temperature under a
hydrogen atmosphere for 1.5 hours. The insoluble material was

20 removedbyfiltration, and thesolventof the filtrate was removed
under reduced pressure. The residue was purified ‘by column
chromatography on silica gel (eluent: dichloromethane/methanol
= 10/1 -~ 5/1) to give 5-isopropyl-4-{[4-{3-{1-[(piperazin-1-
yl)carbonyl]-1-(methyl)ethylcarbamoyl }propoxy)-2-methyl-

25 phenyl)methyl}-3-(2,3,4,6-tetra-O-pivaloyl-f3-D-gluco-
pyranosyloxy)-1H-pyrazole (89mg). Thismaterial wasdissolved

in methanol (6 mL). To the solution was added sodium methoxide



yl ) carbonyl ] -1- (et hyl ) et hyl car banoyl ) pr opoxy) - 2- met hyl 25

phenyl ] nmethyl }-3-(2, 3,4, 6-tetra-O pival oyl - (3-D gl uco- A

pyr anosyl oxy) - 1H pyrazol e(89ng). This 4P8terial was di ss5P VB e 8P R&nol
(6 mL) . To the solution was added sodi um net hoxi de 202 16 Novenber 2006
(28% met hanol solution, 0.087 nL) , and the m xture was stirred at 50C
for 3 hours. The reaction m xture was concentrated under reduced
pressure, and the residue was purified by solid phase extraction on_ODS
(washi ng o8y @stthan &t i99lant @it e, 0§I7ulé¥|§/:r amd fgihadaTuneowgsvetineeditl e
compound (54 ng). 1H - NWR (CD3CD) S ppm 1.05-1.15 (6H, m, 1.42 (6H,
s), 1.95-2t08°CZer AMhoux29 B rea)tign BYx{LRHe was FONCHAT L eBHuRder (5H,
m, 3.25-3.4 (44 m, 3.5-3.7 (7H, m, 3.75-3.85 (1H_m, 3.95 (2H t,
J=6. OHz) , ra@uce@-Br @SsEe, #)d Brerechduedfas)pgrifiedbyHsplig. phagaH,
d, J=2.3Hz), 6.84 (1H, d, J=8.4Hz) Exanple 106

3- (( 3- D- GxicopyE hpBsHN oYY - Yvasing galyeut ( hgHE bk§et Hgter . 161luent:

pi perazin-I-yl]carbonyl}-1-(methyl)ethyl carbanoyl ] propoxy) -

2- et Ry| prERA) ekl hP] QBVies%bleoﬁyL[tl@HCBV‘Pé’P@Ide M a%bi ution of
4-[(4-{3-{1-carboxy-I-(nethyl)ethyl-

car banoy| JHT opEx y(C3QRt By IpEmeny| ) net hyl ] - 5-i sopr opyl - 3-
(2,3,4,6-tetra-O pival oyl - (3-Dgl ucopyranosgl oxy)-1H 20 pygrazol e 540 ny)
N, N- di hef 2 hyt ¥ or heli de) (21#{39 (f&h.eSdddéd®5-2.05 (2H, m), 2.29 (3H,

1- (2- hydr oxyet hyl ) pi_ per azi ne( 7ng), 1- hydr oxybenzotri azol e(7 )

1- et hyl - 3} 3-4d t(l?)}’f'aﬁi' n%ﬁ?o%l& et |?rr%lo‘eSHhWr'oéhlzér‘iP’dén?fg'n’ﬁ) » and
triethyl am ne (0.?18 m_lr, and tBe m'>_<hure was. St r(red at room

t enper at ut & ovef nf gRe. Mthe3rdacti-§q (1H. m). 3.95 (2H, t, J=6.0Hz),

10 5.0-5.05 (1H, m), 6.61 (1H, dd, J=8.4Hz, 2.3Hz), 6.71 (1H, 4,

J=2.3Hz), 6.84 (1H, 4, J=8.4Hz)

Example 106

3-(pf-D-Glucopyrancsyloxy)-4-[(4-{3-[1-{{4-(2-hydroxyethyl)-

15 piperazin-l-yl]carbonyl}-1-{(methyl)ethylcarbamoyl]propoxy}-

2-methylphenyl)methyl]-5-isopropyl-1H-pyrazole

To a solution of 4-[(4-{3-[1l-carboxy-1-(methyl)ethyl-
carbamoyl]propoxy}—2—methylphenyl)methyl]—5—isopropyl—3—
(2,3,4,6~tetra-0O-pivaloyl-f3-D-glucopyranosyloxy)-1H-

20 pyrazole (40 mg) in N,N-dimethylformamide (2 mL) were added
1-(2-hydroxvethyl)piperazine (7mg), 1-hydroxybenzotriazole (7
mg), l-~ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (13 mg) and triethylamine (0.018 mL), and the
mixture was stirred at roomtemperature overnight. The reaction

25 mixturé was poured into water, and the resulting mixture was
extractedwithethylacetate. The extract was washed with water

and brine, and dried over anhydrous sodium sulfate. The solvent



25 m xture was poured into water, and the resulting m xture was
extracted with ethyl acetate. The extract was washed with water. a@%
brine, and dried over anhydrous sodi unzcal fate. The sol V&nt'O¥eRPeE 2006
Novenber 2006 was renoved under reduced pressure, and the residue was
purified by colum chromatography on sili:ca gel (eluent: dichloro-

net hane/ met hanol = 15/1) to give 4-[(4-{3-[1-{[4-(2-

hydr oxyet hyl ) pi perazi n-1-yl)carbonyl)-1-(methyl)ethyl 5

car banoy! varsopexyye-uretdy kphienygl)pretdsyide Sandapropgkidue was purified
(2,3,4,6-tetra-O pival oyl - (3-D-gl ucopyranosyl oxy) -1H pyrazole (27 nyg).
Thi s mat ebivalcodasnmdi gsodwveito grapiet hanadil2ca ngel Teltbetsofiitchdorwas
added sodi um et hoxi de (28% et hanol solution, 0 . 015 nlL) , and the

m xt ur e wae t$iane ek ttHarbfIC -ovEes ni phte didvdhe- | eae{Bohl p{ kt uf 2 -was
concentrated under reduced pressure, and the residue was purified by
sol i d phase dextxyacitiyan) mip €S i wastl ngpisodivehi + 1 d{sethieflevatrer, el uent:
nmet hanol) to give the title conpound (12 ng). 1H - NWR (CD30CD) S ppm 15
1. 05- 15 15 catanmyy,1 @b (:6H; - Z)me thh@plibl (iRdthy) ] - 2- 2800 Bbby1sB,-
2.35-2.5 (8H, m, 2.75-2.85 (1H, n), 3.25-3.4 (4H, m), 3.55-3.75 (9H,
m, 3.75-328%,@lH-19tra3-G4p{Zdi oyl -f1H6.d Hr)opy Badle Oy Doy LH HA) , 6. 61
(1H, dd, J=8.4Hz, 2.4Hz), 6.7 (1H, d, J=2.4Hz), 6.85 (1H, d, J=8.4Hz) 20
Exanpl e 10¥%ra&dl(e3-(B-7GngdopyThne syd iteaydab-visogicgymd vkd [i4 (8thbrql4-( 2

met hyl pi perazi n-1-yl)carbonyl]-I-(nethyl)ethyl carbanoyl) -

pr opoxy) - 2Lnst hfbpbheaydd et ign pasHeggedzpd@ium methoxide (28% methanol

solution, 0.015mL), and themixture was stirredat 50°C overnight.

10 The reaction mixture was concentrated under reduced pressure,
and the residue was purified by solid phase extraction on ODS
(washing solvent: distilled water, eluent: methanol) to give
the title compound (12 mg).
1y — MR {CD30D) 6 ppm:

15 1.05-1.15 (6H, m), 1.42 (6H, s), 1.95-2.05 (2H, m), 2.29 (3H,
s), 2.35-2.5 (8H, m), 2.75-2.85 (1H, m), 3.25-3.4 (4H, m),
3.55-3.75 (9H, m), 3.75-3.85 (1H, m), 3.94 (2H, t, J=6.1Hz),
5.0-5.05 (1H, m), 6.61 (1H, 44, J=8.4H=z, 2.4Hz), 6.7 (1H, 4,

J=2.4Hz), 6.85 (1H, 4, J=8.4Hz)

20
Example 107
3-(f-D-Glucopyranosyloxy)-5-isopropyl-4-{[4-(3-{1-[(4~
methylpiperazin-1-yl)carbonyl]-1-(methyl)ethylcarbamoyl}-
propoxy)-2-methylphenyllmethyl}-1H-pyrazole

25 The title compound was prepared in a similar manner to

that described in Example 106 using l-methylpiperazine instead

of 1-{(2-hydroxyethyl)piperazine.



25 The title conmpound was prepared in a simlar manner to that described

i n Exanpl e 106.usi ng 1-nethyl pi perazin Olnstead of 16 November 2006

1- (2- hydr oxyet hyl ) pi perazi ne. 204 16 venber 2006 1H -NMR (CD30D) 6

ppm 1.05-1.15 (6H, m, 1.42 (6H, s), 1.95-2.05 (2H, m, 2.22 (3H, s),

2.25-2.45 (9H, m, 2.75-2.85 (1H, m, 3.25-3.4 (4H m, 3.55-3.75 (7H,

m, 3.75-3.85 (1H, m, 3.95 (2H, t, J=6.0Hz), 5 5.03 (1H, d, J=7.5Hz),

6.61 (1H, 1dd, J=8 3Hz .BHz), 6.7 (1H, d, J=2.6Hz), 6.85 (1H d,

38 3te) " Harie togeons” 8 Bhn:

3- ((3-D G ucqpyr gnosyl.oxy)-4=[ (4- -[1-&2- ygr oxyet hyl.-

car banoyl J%g(ééﬁﬁy?¥gfhélCa%bggnéﬁTpr% OXQ)Qi?%ﬁfiyV#*'%%' 2.22 (34,

phenyl ) met Ryl 1- 5+ sopr-o0pyds | yrazol e, T, jt1 e conpoypd S paned in
anRer g e e diF b T 7 Dbt 3’ 18- uS1 A8 - A Abet Rdrol

a simlar nNer~to at” descri _ usi ng m noét
105 1. 1556 1 7As. (8 4T 00 305 (3R, Sy 4208 (ol o 30
Yort) B 35T Ppate g Al oredy (Rt S o 2 femB R Joue ™S

4.95-5.05,(1H, ,m, .6 IH, , J=8:7 3Hz), 20 6.71 (1H, d,

1=2. 3hz) , %6, Js Z(fﬁ,zgd, JGJ'%AH@?' bt e anpl e 54

1- (3- Benzoyl oxypropyl ) -1, 2-di hydro- 4-[ (4-i odophenyl ) -

met hyl ] - 5-i sopropyl - 3H pyrazol -3-one 25 To a sol ution of

1,2-dihydk§hﬁfhgﬁ ingdophenyl) - net hyl ) -5-i sopropyl - 3H pyrazol -3-one (5

g and im azgle 21. 19
3-(p-D-Glucopyranosyloxy)-4-{(4-{3-[1-(2-hydroxyethyl-

10 carbamoyl)-1-(methyl)ethylcarbamoyl]propoxyl}-2-methyl-

phenyl)methyl]-5-isopropyl-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Example 106 using 2—aminoethanél instead of
1-(2-hydroxyethyl)piperazine.

15 'H—NMR (CD3OD) & ppm:
1.05-1.15 (6H, m), 1.42 (6H, s), 1.95-2.05 (2H, m), 2.28 (3H,
s), 2.39 (2H, t, J=7.4Hz), 2.75-2.85 (1H, m), 3.2-3.4 (6H, m),
3.56 (2H, t, J=5.9Hz), 3.6-3.7 (3H, m), 3.75-3.85 (1H, m), 3.94
(2H, t, J=6.1Hz), 4.95-5.05(1H, m), 6.61 (1H, dd, J=8.4Hz, 2.3Hz),

20 6.71 (1H, 4, J=2.3Hz), 6.85 (1H, d, J=8.4Hz)

Reference Example 54

1-(3-Benzoyloxypropyl)-1,2-dihydro-4-[(4-iodophenyl)-

methyl}-5-isopropyl-3H-pyrazol-3-one

25 To a solution of 1,2-dihydro-4-[(4-iodophenyl)-
methyl]-5-isopropyl-3H-pyrazol-~3-one (5g) and imidazole (1.19

g) inN,N-dimethylformamide (20 mL) was added triisopropylsilyl



g) in N Ndinethylformam de(20 nL) was added triisopropylsilyl 205 16

A' bvenber 2006 chloride (3. 1 g) at roomtenperature, a t he. m xt ure
was stirred for 3 hours. The reacti oA0hi xture was pour% PHEBC TRt Y ,6 and
the resulting m xture was extracted with ethyl acetate. The extract was
washed with water and brine, and dried over anhydrous 5 sodium sulfate.
The sol vent was renoved under reduced pressure to give

4-1 (4-i odophenyl ) net hyl ] -5-i sopropyl -3-triiso-

propyl si st bxyidéeH By lagbbé(Thom Yegperguges ging toh ok omawasdstirred

4-[ (4-i odophenyl ) net hyl ] -5-i sopropyl -3-triisopropylsilyl- oxy- 1H

pyrazol e & ¢ honng .N- heerhgcoiranndst 20enty s iaeureld edn 10 wadeumaydri de
(55% 0.33 g) under ice-cooling, and the mxture was stirred for 20

m nut es. thee theswlbitn§ opint wrereaseset naldeed wigolakhivh atetate. The

1- benzoyl oxy-3-chl oropropane (3.0 g) in N, N-dinethylformmde (10 niL)
and pot assfumdodiegerdhobvwgrhatatehanddminenped gindresl ovald artw desid ti ng
m xture was stirred at 15 room tenperature overnight. The reaction

m xt ube vesdpoursed £3te .0 Thet eelvent Wik reimvvedeundsr exa¢deee @dud I91% hyl
acetate. The extract was washed wth water and brine, and dried over
anhydr oust s ogfiven $ul f 4t 2odTpkesplyBAthyAS - PeBordonHde P -rtaducest

pressure, and the residue was purified by colum chronat ography 20 on
silica garqeylehtylexyviekdneyeehgleddett @) = Xy 3 solyg/ipn of whjjasned

1- (3-benzoyl oxypropyl ) - 4- 5(4-i odophenyl ) net hXI % 5- _
i sopropyl43L¢47128preyY LI POEBX Y] B pFPREBPEL (2 5514 POoPTRIPY LS5iddeli al was
di ssolved in tetrahydrofuran (3 nmL). To the solutjion was added 4 nol/L
hydr ochl g% Héi ey razalailex@ahends Nolime Gl iarnanide 448 nhbvasadted was
stirred at roomtenperature overnight. The reaction m xture was dil uted

with 1@»[ hyffo%jclg{l gxtyél ide (55%, 0.33 g) under ice-cooling, and the mixture

was stirred for 20 minutes. To the reaction mixture were added
a solution of l-benzoyloxy-3-chloropropane (3.0 g) in
N,N-dimethylformamide (10 mL) and potassium iodide (0.25 g) at
the same temperature, and the resulting mixture was stirred at

15 room temperature overnight. The reaction mixture was poured
into water, and the mixture was extracted with ethyl acetate.
The extract was washed with water and brine, and dried over
anhydrous sodiumsulfate. The solvent was removed under reduced
pressure, and the residue was purified by column chromatography

20 on silica gel (eluent: n-hexane/ethyl acetate = 20/1 - 10/1)
to give 1-(3-benzoyloxypropyl)-4-[(4-iodophenyl)methyl]-5-
isopropyl-3-triisopropylsilyloxy-1H-pyrazole (2.55 g). This
material was dissolved in tetrahydrofuran (3 mL). To the
solution was added 4 mol/L hydrochloric acid (1,4-dioxane

25 solution, 10 mL), and the mixture was stirred at room temperature

overnight. Thereactionmixturewasdilutedwithethyl acetate,

and the resulting mixture was poured into watexr. The organic



and the resulting m xture was poured into water. The organic 206 16
Novenber 2006 | ayer was separated, and the organic |ay ) sh ith
brine, and dried over anhydrous sodi &% sul fate. The soféﬁvﬁxﬁérrgﬁ%%ned
under reduced pressure. To the residue was added a m xed sol vent of

n- hexane and ethyl acetate (20/1) (10 nmL), and the m xture 5 was stirred
at roomtenperature for 1 hour. The precipitated crystals were collected
by filtration, and washed with a m xed solvent of n-hexane and et hyl
acet at e (2Gkek)wand edrEred ashdend thedecedn b ey @eved vgished wethitdiae,
conmpound (0.85 g). 1H -NWR (DVMSO-d6) 6 ppm 10 1.06 (6H, d, J=7.3Hz),
2.1-2.2 (@24 dmyed 2ves-anhyqrigys apdigmEulfzie .s) The GV @H WES TRER VA ) |,
4.27 (2H, t, J=6.1Hz), 6.94 (2H, d, J=8.3Hz), 7.5-7.7 (5H, m, 7.9-8.0
(2H, n), Wder ¥d@ced prRsfsarzence TEXEpress8ueyvaBepdgpd amixed solvent

2- am no- 2- met hyl pr opi onat e Benzyl 2-am no -2-net hyl propi onat e

hydr ochl @fi dehekxa4® ghd wabydi ssotetd {704t hyll@od: ht (B0 hrel ynistai e
saturated aqueous sodi um hydrogen carbonate solution (20nm), and the
organbc meestiwasdsepararmdtemheratygafi £o¥ aydrowtas ished ewiih tartiede,
and 20 dried over anhydrous magnesi um sul fate. The sol vent was renoved
under reduyved aPreyvereecedlgrtedtbie fijlti@tdompoand vashed)vithe mipRd
(CDC13) 6 ppm 1.37 (6H, s), 5.14 (2H, s), 7.3-7.45 (5H, m 25 Reference
Exanpl e 561¥yeft 34 nghpstans 6nec ety 3cptgilead 2Opyir)amasy IGeded unGer

benzoyl oxypropyl)-4-[(4-{3-[1-carboxy-1-(nmethyl)ethyl 207 16 Novenber
2006 Y ggéuégé)pre;éuré t£ give thg tiéle cgﬁ%oun (0.85 g).

'H—NMR (DMSO-d¢) 0 ppm:
10 1.06 (6H, &, J=7.3Hz), 2.1-2.2 (2H, m), 2.95-3.1 (1H, m), 3.6
(2H, s), 4.02 (2H, t, J=6.9Hz), 4.27 (2H, t, J=6.1Hz), 6.94 (2H,

d, J=8.3Hz), 7.5-7.7 (5H, m), 7.9-8.0 (2H, m), 9.51 (1H, s)

Reference Example 55

15 Benzyl 2-amino-2-methylpropionate

Benzyl2-amino-2-methylpropionatehydrochloride (1.48g)
was dissolved in ethyl acetate (60 mL) and a saturated aqueous
sodiumhydrogen carbonate solution (20mL), and the organic layer
was separated. The organic layer was washed with brine, and

20 dried over anhydrous magnesium sulfate. The solvent was removed
under reduced pressure to give the title compound (1.2 g).
%T—NMR (CDC1l3) O ppm:

1.37 (€H, s), 5.14 (2H, s), 7.3-7.45 (5H, m)

25 Reference Example 56

3-(2,3,4,6-Tetra-0-acetyl-f-D-galactopyranosyloxy)-1-(3-

benzoyloxypropyl)-4-{(4-{3-[1l-carboxy-1-(methyl)ethyl-




car banoyl ] propyl } phenyl ) met hyl ] - 5-i sopropyl -1 H pyrazole To a m xture of
1- ( 3- benzoyl oxypropyl) -1, 2-di hydr o- 4-

[ (4-i odophenyl ) met hyl ] - 5-i sopr opy! - 3H28§r azol - 3-one (0. 88 Fgvemoer 2006
acet obrono- a- D-gal actose (0.91 g) and benzyltri(n-butyl) 5 anmoni um
chloride (0.53 g) in dichloronethane (2.55 nL) was added 5 nol/L aqueous
sodi um hydr oxi de solution (0.85 nlL), and the mxture was stirred at room
tenperature for 6 hours. The reaction mxture was diluted with

di chl or onehzarecy AhprohEl hbReoyé ) meshvddubed siopropwat-dii- PRFR a0t ifani ¢

| ayer was separated, and washed 10 with brine and dried over anhydrous
sodi um sul f at e.Tdhe Bbkyene ofas-f énbeadovAdeyprreaddd lpResddydrord -a
solution of the residue in acetonitrile (2.5 nL) were added 3-butenoic
acid (0. 36(4piodophenny)mathel( 1571isgpropall-ddi-emracetatde ol J0¢ 88 Juy)
and tris(2-nethyl phenyl)phosphine (0.1 g), and the m xture was 15

refl uxed doetGhone so-Thgadektterne W@s9ﬂemdve@du@@emyﬂédddedianEBbure,
and the residue was dissolved in ethyl acetate. The solution was washed
Wi th Rat exmmambunghdous deal/erS hagd lexd gl esomerbanetRylS Satlel Hes.adipd
conbi ned organic |ayers were washed wth water and brine, and dried over
anhydr ous> gesth Afm aqle Qe S Q1O Bt ehie veel wiekaiy o fRiatl ¥ e dthe
pressure, and the residue was dissolved in tetrahydrofuran (5 nL) . To

t he sm|ﬂW¥#¢W@$@aséﬂdéaxﬁ%%EVPOQEﬁﬁ?ﬁﬁ%&qﬁﬁf®¢BﬁﬁbﬂﬁhatEhGFQ§FEﬁ°n

1- hydroxybenzotriazole (0.46 g) and 1-ethyl-3-43-dinethyl -

ani nopr opgy €&F ® IthR § rﬁﬂ@@%ﬁ“’é@l@l GFFH&OE@mﬁ‘Gh@Pe afBdt Hee I5LRY YE € e Shas
stirred at roomtenperature for 2 days. _The reaction m xture_was poured
i nto wat ROULRE WHE VasaFti nﬁh%%%%ééyeéﬁésaé?éér\ﬁtteﬁ et R IVahstt e.

The eétract was washed wi.th water 208 16 Novepber 2006
1 with brine and dried over anhydrous sodium sulfate. The solvent

was removed under reduced pressure. Toasolutionof the residue
in acetonitrile (2.5 mL) were added 3-butenoic acid (0.36 g),
triethylamine (1.71 g), palladium acetate (II) (38 mg) and
tris(2-methylphenyl)phosphine (0.1 g), and the mixture was
15 refluxed for 3 hours. The solvent was removed under reduced
pressure, and the residue was dissolved in ethyl acetate. The
solution was washedwith watexr. The agueous layer was extracted
with ethyl acetate. The combined organic layers were washed
with water and brine, and dried over anhydrous sodium sulfate.
20 The solvent was removed under reduced pressure, and the residue
was dissolved in tetrahydrofuran (5 mL). To the solution were
added benzyl 2-amino-2-methylpropionate (1.63 g),
l-hydroxybenzotriazole (0.46 g) and l-ethyl-3-{3-dimethyl-

aminopropyl)carbodiimide hydrochloride (0.65 g), and the

[
(94

mixture was stirred at room temperature for 2 days. The reaction
mixture was poured into water, and the resulting mixture was

extractedwith ethyl acetate. The extract waswashedwithwater



and brine, and dried over anhydrous sodiumsulfate - The solvent was
renoved under reduced pressure, and the residue was puyjfj mm
chromat ogr aphy on silica gel (el uent:2G48 hexane/ et hyl u{a(%:e Oglt%glb?l?%é‘lt o]
give 3-(2,3,4,6-tetra-0-acetyl -(3-D-galacto- 5

pyr anosyl oxy) - 1- (3- benzoyl oxypropyl )-4-[ (4-{(1E)-3-[1

car boxy-1 - (net hyl) et hyl car banoyl ] prop-1 - enyl } phenyl ) -

met hyl ] - 5-i sopropyl - 1H pyrazole (0.55 g). This material was dissolved in
‘met hanol afh8 witne Tentdhir sod aveorpMasd aelte 8 0 fdwn pal fate umBe= bohvpotder
(0.15 g), and the mxture was stirred 10 at room tenperature under a
hydr ogenwatsmspiree @ uige r3c ¢dueed PIESS Unesobudtaenpe ek flue wasrreabied by
filtration , and the solvent of the filtrate was renoved under reduced
pr essur ebyocglwen tdigrond ttdgr apmpoinsi{ dcayey) (elHenNvRe (10BR28%/8thpin 15
1.1-1.2 (6H, m), 1.53 (3H, s), 1.54 (3H, s), 1.85-2.2 (16H, m,

2. 25-2. 35ce2Hteny,1 /2L bio( @Hyet3- (01273 14z t &L 85-3- 88e t I H; P AP gaBa6Tof 1H,
d, J=16 . 7Hz) , 3.71 (1H, d, J=16. 7Hz) , 3.95-4.05 (1H, m, 4.05-4.2
(4H, ), PEra3®oEIHioxy,) -3=8 3riEnz e prqenH, ) ™5 [ (6-BCBEXS3(RPH- m), 5.51
(1H, d, J=8.2Hz), 6.19 (1H, s), 6.95-7.05 20 (4H m), 7.4-7.5 (2H, m.
7.5-7.6 caHEbopy,- 18.(meghy 1) 2 hyjcambenay el piop-1-enyliphenyl) -

3- (f 3-D Gal act opyr anosyl oxy) - 1- ( 3- hydr oxypr opyl ) - 5-

i sopr opy medh§l4-E3-isporopiyderdinyrrin de b ddy(g)--1- Thgs material was
(nmet hyl ) et hyl car banoyl ) propyl ) phenyl ] met hyl } - 1H-pyrazol e The title
conmpound d4&s opvEesaddd mef Raneilni(Paflnannép the %%g‘tlt'él@§cW?5eédfiﬁdE9<8°ﬁpl e
99 using 3- §L2, 3,4,6-tetra-O acet gl - 23 209 16_Novenber 2006 ]

D- gal act 8pyH-aNGSY-GaPPoD PSYEERZ b §y?))r o9 the paxtyrewas stirred

10 at room temperature under a hydrogen atmosphere for 3 hours.
Theinsolublematerialwasremovedbyfiltration,andthesolvent
of the filtrate was removed under reduced pressure to give the
title compound (0.48 g).
lH‘“NMR (CbCl3z) O ppm:

15 1.1-1.2 (6H, m), 1.53 (3H, s), 1.54 (3H, s), 1.85-2.2 (16H, m),
2.25-2.35 (2H, m), 2.61 (2H, t, J=7.1Hz), 2.95-3.05 (1H, m),
3.67 (1H, 4@, J=16.7Hz), 3.71 (1H, d, 3=16.7Hz), 3.95-4.05 (1H,
m), 4.05-4.2 (4H, m), 4.36 (2H, t, J=5.7Hz), 5.0~5.1 (1H, m),
5.3-5.45 (2H, m), 5.51 (1H, d, J=8.2Hz), 6.19 (1H, s), 6.95-7.05

20 (4B, m}), 7.4-7.5 (2H, m), 7.5-7.6 (1H, m), 8.0-8.1 (2H, m)

Example 109

3-(f-D-Galactopyranosyloxy)-1-(3-hydroxypropyl)-5-

isopropyl-4-{[{4-(3-{1-[(piperazin-1l-yl)carbonyl]-1-

25 (methyl)ethylcarbamoyl}propyl)phenyllmethyl}-1H-pyrazole

The title compound was prepared in a similar manner to

that described in Example 99 using3-(2,3,4,6-tetra-0-acetyl-f-



car boxy-| - (nethyl ) et hyl car banoyl ] propyl } phenyl ) met hyl ] - 5-

i sopropyl - 1H pyrazol e and 1-(benzyl oxygar bonyl ) pi perazmaeNo{,-&s&@a@o@%
3-(2,3,4,6-tetra -O acetyl -(3-D-gl ucoé@?anosyl oxy) 5

4-1(4-{2-[ 1-carboxy-1-(methyl)ethyl car banoyl ] et hoxy} - 2-

met hyl phenyl ) net hyl ] - 5-i sopropyl - 1H pyrazol e and 1-benzyl - pi perazi ne,
respectively. 1H - NI\/R (CDSCD) 5 ppm 1 1 1.2 (6H m, 1.42 (6H, s),
1.8-2.0 (4H, , 2,17 t, g 2.58(2H,t, J=7.4Hz),, 2.65-2.8
(4H, m), L5 tzoicim‘no%?lox%)aé 39bEE&PiylHi‘YP 2rad )Pl - A o)
5.11 (I H d, J=7. % g ni Ie 110 .15 . ., c
3-(2,3, 4‘83”'%%%'30%'6 FHyL %tIh_)YgﬁIaa FBByft BOQyVUQWnﬁ‘Y[ pethyl)-5-
{3-[1-{[4- (benzyl oxycar bon i 1Ej)ierazm %lcarbon }-1-

(et hyl ) tSRATR DA %@1%?%%9 $p Bﬂyﬂyr‘@?ﬁ%b’ O¥YFEGRreH ) PiP8IRA IR ol e
3-(2,3,4,6-Tetra-O acety I-ES D- gal act opyr anosyl oxy)-4- 20

[ (4-{3- [IL%SérmeIJS(h%t Byt) 6r hGLERrFarEGLYPropyI- p&w&ﬂmﬁranosyloxﬂ

i
thyl]-5- 1H I
NN AP eyl Cor i et R R - (et pth) €SBt Fanongog dase ) -2-
1-(b I 28. 4 hyd t I 10.5
9 and 1 nﬁq%waréﬁ’”%y%m?%}?f;n? S5PBB9PY 124 ChYBRA IR 4 hyarBertior de
(14.8 g), .and the m xture was irred at roomtenperature overnight. The
feact i on MBREFE Mas pothed lYﬁ $-water, and the resulting mxture was

extract Edl wth et&% %Jjo 16 _Novenber 2006 acetate tw ce. The extracts
were washél (R2e8 aﬁdeInl ne, and dried over anhydrous sodi um

sulfate. jThe 5ol Vel vas rempyetky, <y, 1.8-2.0 (48, m), 2.17 (24, t,

10 J=7.7Hz), 2.58 (2H, t, J=7.4Hz), 2.65-2.8 (4H, m), 3.05-3.2 (1H,

2
h

m), 3.45-3.9(14H, m), 4.08 (2H, t, J=7.0Hz), 5.11 (1H, d, J=7.8Hz),

7.0-7.15 (4H, m)

Example 110

15 3-(2,3,4,6-Tetra-0O-acetyl-B~-D-galactopyranosyloxy)-4~[(4-

{3-[1-{[4-(benzyloxycarbonyl)piperazin-1-yl]Jcarbonyl}-1-

(methyl)ethylcarbamoyl]lpropyl}phenyl)methyl)-5-isopropyl-

1H-pyrazole

3-(2,3,4,6-Tetra-0-acetyl-ff-D-galactopyranosyloxy)-4-
20 [(4-{3-[1l-carboxy-1-{(methyl)ethylcarbamoyllpropyll}phenyl)-
methyl]-5-isopropyl-1H-pyrazole (37 g) was dissolved in
N,N-dimethylformamide (180 mL). To the solution were added
l—(benzyloxycarbonyl)piperazine (28.4 g), l-hydroxybenzo-
triazole (10.5 g) and 1l-ethyl-3-(3-dimethylaminopropyl)-
25 carbodiimide hydrochloride (14.8 g), and themixture was stirred
at room temperature overnight. The reaction mixture was poured

into water, and the resulting mixture was extracted with ethyl



under reduced pressure, and the residue was purified by colum

chromat ography on silica gel (eluent: n-hexane/ethyl acetRbeediber 2bB6-
ethyl acetate) to give the title conp%%d (40.5 g). 1H NWR (CDC13) 6
ppm 1.1-1.2 (6H, m, 1.56 (6H s), 1.85-1.95 (5H, n), 1.98 (3H, s),
2.02 (3H, s), 2.12 (2H, t, J=7.5Hz), 2.16 (3H, s), 2.58 (2H, t,J=7.5Hz),

2.85-2.95(1H,n), 3.4-3.55(4H, m,3.55-3.75 (6H 10 m), 4.0-4.1 (1H m,

4.1-4.2 (2H, m, 5.09 (1H, dd, J=10.6Hz, 863) . 5.14 éZH"@S%’ ..

5. 35- 5. 45:GEH tenWics . 56Tf(1wxara<at57 wesmz)vash Whthyptey and §giiney (4p,
, 1.3-7.4 nple 111

?—[(4 {3T’Pézfﬂe‘%B@ﬁfﬁ%&ﬂ?&?‘b’%ﬁ?%b‘?‘ﬁ@ﬁgﬁtﬁ *1- iWF-SOlvent was removed

car bonyl (et hyl ) et hyl car bano pr.o henyl ) net hyl ) - 3-

((3-D- éal)‘ld&ed?p%eélh‘ﬁ)@)‘;il B%IWSBI?FSO%?% p%@@ﬁf}ﬂl&ﬁ%éé El*bgi’a% Lot Y G lomn

3-(2,3,4,6-tetra- O acetyl - (3-D gal

pyr anosy|BEPMaqIEaRY [OP {5[1411(°§er$ﬂ}l (Sﬁ}BSPBon9|’3“ﬁ?‘&é’ﬁfﬁtﬁy126‘cetate

1-yl]carbonyl)-1- (rret hyI ) et hyl car bam) rop %}

net hyP) - 5 iFproit %*? Y%@B PIP‘?] %/de Eﬁnﬁ mpeEHmf 0 - vadadded
sodi um mait hoxi de %280 hanol solution, 8.24 nlL), and the m xture was
stirred atl TOYF (ERpeésat OrBPBYer ni ght To the reaction mxture vvas added

?Eﬁﬂtgdaﬁ iﬁ%(% m i %ﬁé%re TS Aot onf o3t Ghr gy o

211 16 RvdibarTo00 - dorgod i 31, §E SRR Rt Bbng 6 ot 18- 115
(6H m, .42, (QE'Z)S)Z 8]5821959(€L§Hm)”)3 £:3656%0u ), 3.55-3.75 (6n,
10 m), 4.0-4.1 (1H, m), 4.1-4.2 (2H, m), 5.09 (1H, dd, J=10.6Hz,
3.3Hz), 5.14 (2H, s), 5.35-5.45 (2H, m), 5.56 (1H, 4, J=7.8Hz),

6.39 (1H, s), 6.95-7.1 (4H, m), 7.3-7.4 (5H, m)

Example 111

15 4-[(4-{3-[1-{[4-(Benzyloxycarbonyl)piperazin-1-yl]-

carbonyl)}-1-{(methyl)ethylcarbamoyl lpropyl}phenyl)methyl]-3-

(f-D-galactopyranosyloxy)-5-isopropyl-1H-pyrazole

To a solution of 3-(2,3,4,6-tetra-0-acetyl-f-D-~galacto-
pyranosyloxy)-4-[(4-{3-[1-{[4-(benzyloxycarbonyl)piperazin-

20 l1-yl)lcarbonyl}-1-(methyl)ethylcarbamoyl]}propyl}phenyl)-
methyl]-5-isopropyl-1H-pyrazole (39.5 g) in methanol (160 mL)
was added sodium methoxide (28% methanol solution, 8.24 mL),
and the mixture was stirred at room temperature overnight. To
the reaction mixture was aqded acetic acid (2.7 mL), and the
25 resultingmixture was concentrated under reduced pressure. The
residue was purified by column chromatography on silica gel

(eluent: dichloromethane/methanol = 10/1) to give the title



J=7.8Hz), 2.57 ( 2 H, t , J=7.6Hz), 2.8-2.95 (1H, m, 3.35-3.8 (15H, 5
m, 3.85-3.9 (1H, m, 5.07 (1H, d, J=7 OHz) , 5.12 (2He Bdyembedsd 202H,
d, J=8.2Hz), 7.11 (2H, d, J=8.2Hz), 7225-7.4 (5H, m) Reference Exanple
57 [4-Benzyl oxy-2-(tetrahydro-4H pyran-4-yl oxy) phenyl ] net hanol 10 To a
solution of tetrahydro-4H-pyran-4-ol (3.62 g) and triethylamne (5.6 nL)
in tetrahydrofuran (35 nmL) was added nethanesul fonyl chloride (2.93 nlL)
under iC%ﬁ$OQ§EQ9’ %Pd3th$ m xture was stirred at

roontenpergﬁhré?orf out. 2 Thei nsol ubl e material was renoved by

filtratidn, To t filtrate were added 15 N, N-di et hyl formani de (70 ni),
4-benzylgg§-§@%$ §%¥§%@n§-paWdehyde (5.39 9) and cesium carbonate (23 g)

M0 B 4B Sy 1145280 [ o, B2 by THS v s2cl] ppm xture

was poured nd~t hé ng 'm Xt ur € Wes extfa

diethyl —ether, Jhe extract. was waghad yidh, vaLen ang boi ge, and doj ed 20

over anhydrous ghésiumsulfate. sol vent ved undéer " Tteduced

Pressyren Ang Lhe o SSide wis Py (18 BY 0] WL ) OO AT 98 3By P1bs

silic (eluent™ exanel et’hyl “acét at

4- benzyl oxy; 2- ( t et r ahydr o- 4 raps4-yl - coxy zaldehyde (4. . This
mat eri al %ﬁ%’d%Ss%Tgé%h%ﬁ’zg%g¥h§%%r %70Jn§)%ggg’tﬁé%§oﬁu5igﬁéﬁhgaédded
sodi um borohydride (0.28 g) under ice-cooling, and the m xture was

stirred at room tenperature for 3 hours. To the reaction m xture was

added Zl%é%%ggﬂge a%%?@ syethanol, and the resulting mxture was
e re

concentr at under ced pressure. A saturated aqueous sodi um hydrogen

gg{ nggte gg é-%ﬁiﬁgggmz agﬁgérs%&bs- ﬁﬁ%g&:‘ﬁn -ang118S ) P18 méBSano 1

10 To a solution of tetrahydro-4H-pyran-4-ol (3.62 g) and
triethylamine (5.6 mL) in tetrahydrofuran (35 mlL) was added
methanesulfonyl chloride (2.93 mL) under ice~cooling, and the
mixturewasstirredatroomtemperature forihour. Theinsoluble
material was removed by filtration. To the filtrate were added

15 N,N-dimethylformamide (70 mL), 4-benzyloxy-2-hydroxybenz-
aldehyde (5.39 g) and cesium carbonate (23 g), and the mixture
was stirredat 80°C for 12hours. The reactionmixture was poured
into water, and the resultingmixture was extracted with diethyl
ether. The extract was washed with water and brine, and dried

20 over anhydrous magnesiumsulfate. The solventwas removedunder
reduced pressure, and the residue was purified by column
chromatography on silica gel (eluent: n-hexane/ethyl acetate
=4/1 - 2/1) to give 4-benzyloxy-2-(tetrahydro-4H-pyran-4-yl-
oxy)benzaldehyde (4.58 g). This material was dissolved in

25 ethanol (70 mL). To the solution was added sodium borohydride
(0.28 g) under ice-cooling, and the mixture was stirred at room

temperature for 3 hours. To the reaction mixture was added



5 a saturated aqueous sodi um hydrogen carbonate sol ution, water and

brine successively, and dried over anhydrous nagnesi um ggb%éa%m&. The

sol vent was renoved under reduced pregsure, and the red §rpap?§| ed

by col umm chromat ography on silica gel (eluent: n-hexane/ethyl acetate =

3/1 - 1/1) to give the title 10 conpound (4.45 g). 1H - NWR (CDCl13) 6

ppm 1.75-1.85 (2H, m, 1.95-2.05 (2H, m, 2.11 (iH t, J=6.3Hz),

3.5-3.65 (2H, m, 3.9-4.0 (2H, m, 4. 45-4. 55 (1H m, 4.63 (2H, d,

J=6. 3Hz) ,m&tn§PH, asd , tihe Sxr6s61{ 2hig m)xtﬂréQwéinodpeh%%dﬁé@ undéx

7.3-7.45 (5H, nm) Reference Exanple 58

4- ([ 4- Benzeydwoxyd 2px 4 et vady dro-dtpyataat gdaxyy phedybh- hydrogen

met hyl ) - 1, 2- di hydr o- 5-i sopr opyl - 3H pyrazol - 3-one 20 To a sol ution of

[ 4- benzyl ;b @né tetsahydion b pyadied-toyltdvey ppisdride | avel hdroimi(x4t e g)

in tetrahydrofuran (28 nL) were added triethylamne (2. 2 7 nL) and

met hanesutds @xwtractted vdeéh(di2ihyhlgthader Theecegbokichgyaanda $ihed naixtiur e

was stirred for 1 hour. The insoluble naterial was renoved by

filtrationsatheaddaiengedo2s sobdbimdnydfogen carbonate solution, water

[ 4- benzyl oxy-2-(tetrahydro-4H pyran-4-yl oxy)- phenylJmethyl nmesylate in

t et r ahydraddirani mass ackckesls 1 oe iy, saspedsiodn oVesodnbhydmpdisi e gnsE4uny 10

ng) and nmethyl 213 16 Novenber 2006 4-nethyl - 3-oxopentanoate (2.25 g) in

t et r ahydrofufare ( 58hel o lvandt wem xemeeedsitede e dfatuetd pafag8imar andlo

the reaction mxture was added 1 nol/L hydrochloric acid, and the

resul ti ngtheninesidaesss exridctet b ¢hl whire chylomattiegr aptie oor gahi calagler

was washed with water, and dried over anhydrous nagnesi um sul f ate.
(eluent: n-hexane/ethyl acetate = 3/1 - l/l% to give the title

10 compound (4.45 g).
'H—NMR (CDC1l3) O ppm:
1.75-1.85 (2H, m), 1.95-2.05 (2H, m), 2.11 (1H, t, J=6.3Hz),
3.5-3.65 (2H, m), 3.9-4.0 (2H, m)}, 4.45-4.55 (1H, m), 4.63 (2H,
4, J=6.3Hz), 5.05(2H, s), 6.5-6.6 (2H, m}, 7.19 {18, &, J=7.7Hz),

15 7.3-7.45 (5H, m)

Reference Example 58

4-{[4~-Benzyloxy-2-(tetrahydro-4H-pyran-4-yloxy)phenyl]-

methyl}-1,2-dihydro-5-isopropyl-3H-pyrazol-3-one

20 To a solution of [4-benzyloxy-2-(tetrahydro-4H-pyran-4-
vloxy)phenyllmethanol (4.45 g} in tetrahydrofuran (28 mL) were
added triethylamine (2.27mL) andmethanesulfonyl chloride (1.21
mL )} under ice—cooling, and the mixture was stirred for 1 hour.
The insoluble material was removed by filtration. The obtained

25 solution of [4-benzyloxy-2-(tetrahydro-4H-pyran-4-yloxy)-
phenyl]lmethyl mesylate in tetrahydrofuran was added to a

suspension of sodium hydride (55%, 710 mg) and methyl



The solvent was renpved under reduced pressure. To a solution of the
residue in toluene (8 n.) was added h azi ne nonohydr ate Nov@md8rntQqe and
the m xture was stirred at 100C for 8 hours. The reaction m xture was
purified by col um chromatography on 10 silica gel (eluent:

di chl or onet hane/ met hanol = 20/1 - 10/ 1) to give the title Corrpound (1.69
g). 1H- NWR (CDC13) 6 ppm 1.16 (6H, d, J=7.1Hz), 1.75-1.9 (2H,

3 04 05 {3102 0323395aé%?$ﬁ”?2 75 S50 gy ﬁéa&%ﬁ&nﬁ

7.0 (1H, ” ~axa .- son
3- (2(3 4, Tg;[]».regn_ g#%e?‘ﬁga %%gai(lcggé%gpy}'g%g}?g%y %) mpéet % eactio

benzyl oxy: &{@Q){J@%@HQ&@W&%L %ydsz%‘?{hoﬂ}’lllé{a}‘] aé%etrya‘gréé&kg g

conpound was prepared 1n a sim manner to at ‘descri

%?g: Shéﬁ%/’?’)s&nlg?hy‘f% gggg#g él%%)%?h e%ﬁpyrazo‘? %rg%%%aca}]%yer
E?Etzzlr é?g{ga Ony?hgﬁn@?ﬁ)@aﬁ%%%@% %%g%gb)ér(éhﬁ%rou%mag;esllu;n sulfate.
res%ectl veljlbl %%rzlq%%ll%%l\%lo 69&3‘%‘8@%%{%%% ?%%%%%I% Tg ng%gril%n(GH
m, 1.78 éﬁlE'EeS}esi-d ?ﬁrﬁﬁol?)snez(dé)h()%s Shaed %?d:éé%%e%&dongh\%%ﬁ l%"

s), 2.75- (1H J=16. 4Hz),

4.0-4.1 (4L -4 d

3. 5Hz), (5( 254?’2?1 dn%ﬁég‘mﬁiuﬁﬁgs Sgggk?éﬁz?t %Qée 2“??4‘ gdhc}‘jé%
2. 8Hz), Grﬂgiﬂéég%iéﬁimlxture was purified by column chromatography on

10 silica gel (eluent: dichloromethane/methanol = 20/1 - 10/1) to
give the title compound (1.69 g).
14— NMR (CDCl3) 6 ppm: |
1.16 (6H, 4, J=7.1Hz), 1.75-1.9 (2H, m), 1.95-2.1 (2H, m),
2.9-3.05 (1H, m), 3.5-3.6 (2H, m), 3.64 (2H, s), 3.9-4.05 (2H,
15 m), 4.4-4.5 (1H, m), 5.0 (2H, s), 6.45-6.55 (2H, m), 7.0 (1H,

d, J=8.4Hz), 7.25-7.45 (5H, m)

Reference example 59

3-(2,3,4,6-Tetra-O-acetyl-ff-D-galactopyranosyloxy)-4-[(4-

20 benzyloxy-2-methylphenyl)methyl]-5-isopropyl-lH-pyrazole

The title compound was prepared in a similar manner to
that described in Reference Example 12 using 4-[ (4-benzyloxy-2-
methylphenyl)methyl]l-1,2~dihydro-5-isopropyl-3H-pyrazol-3-
one and acetobromo-oa-D-galactose instead of 4-{[4-(2-

25 benzyloxycarbonyl—2—methylpropoxy)phenyl]methyl}-l,2—
dihydro-5-isopropyl-3H-pyrazol-3-one and acetobromo-a-

D-glucose, respectively.



m, 7.2-7.45 (5H, m Reference Exanple 60 10

4-{[ 4- Benzyl oxy- 2- (t et rahydr o- 4H pyr an- 4-yl oxy) phenyl | -1¢ november 2006
met hyl ) - 5-i sopropyl -3-(2, 3,4, 6-tetra-@.pi val oyl -3-D-

gl ucopyr anosyl oxy) - 1H pyrazole The title conpound was prepared in a
simlar manner to that described in Reference Exanple 12 using

4-{[ 4- benzyl oxy- 15

2-(tet rahlydro-4H- pyr an- 4-yl oxy) phenyl ] met hyl ) - 1, 2- di hydro

5-1 sopr opH = Bidrpyrcaxal -)3-bopemand2, 3, 4, 6-tetra - O pival oyl - a-

D- gl ucopyranosyl brom de instead of 4-{[4-(2-benzyl oxy-

car bonyl -2-0%t hy? pgredhoxy ) phehd/ |(Biet iy} )1-. 282 {dHhyslF 0-503 (3H, s), 2.16

i sopropyl - 3H pyrazol - 3-one and acet obr ono- a- D- gl ucose, 20 respectively.
1H - NVR (TDCH3). 5. pPriudHL. ©) 1227642H35n§1H 1m7-,13 851 (2H,, @) J=1.603HZz)05( 2H,
m, 2.85-2.95 (1H, n), 3.5-3.65 (4H, m, 3.8-3.9 (1H nm, 3.9-4.0 (2H,
m, 4.18(8H,(1dd, dA1=J218kH2Hz5, 144204 41 AGH.1H) .dd,; 1J£12. 4R, m) 88202 25
4.4-4.5 (1H, m, 4.99 (2H, s), 5.15-5.3 (2H, m, 5.36 (1H t, 3=9.4Hz),
5.66 61H,(2H. 338.9H2Y,(161.4Q4( D4 10ddHz1=8. 3Kz ) . 2 3H)5- 4%B.(27 . (MK, d51
J=2.3Hz), 6.86 (1H, d, J=8.3Hz), 7.25-7.45 (5H, 215 16 Novenmber 2006 M
Ref er ence( Bxardpl 8=81°8Bz(2,8. &6 61¥etdd, J=8.3Hz, 2.8Hz), 6.75-6.85 (2H,

-O acetyl - (3-D-gal act opyranosyl oxy)-4-[(4- 5

hydr oxy- 2Zehet hy2 phea§| § b8t hy) ) - 5-i sopropyl - 1H-pyrazole The title
conpound was prepared in a simlar manner to that described in Reference
Exanple 25 using 3-(2,3,4,6-tetra-

O acetyl - (3-D-gal act opyr anosgl oxy) - 4-[ (4- benzyl oxy- 2- net hyl -
Reference Example 6

10 4-{[4-Benzyloxy-2-(tetrahydro-4H-pyran-4-yloxy)phenyl]-

methyl}-5-isopropyl-3-(2,3,4,6-tetra-0-pivaloyl-f-D-

glucopyranosyloxy)-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Reference Example 12 using 4-{[4-benzyloxy-
15 2-(tetrahydro-4H-pyran-4-yloxy)phenyl]jmethyl}-1,2-dihydro-
5-isopropyl-3H-pyrazol-3-one and 2,3,4,6-tetra-0-pivaloyl-a-
D-glucopyranosyl bromide instead of 4-{[4-(2-benzyloxy-
carbonyl-2—methylpropoxy)phenyl]methyl}—1,2-dihydro—5—
isopropyl-3H-pyrazol-3-one and acetobromo-o-D-glucose,
20 respectively.
1H*—NMR (CDCl3) & ppm:
1.0-1.2 (42H, m), 1.7-1.85(2H, m), 1.95-2.05 (2H, m), 2.85-2.95
(1H, m), 3.5-3.65 (4H, m)}, 3.8-3.9 (1H, m), 3.9-4.0 (2H, m),
4.12 (1H, 44, J=12.4Hz, 5.1Hz), 4.19 (1H, 4dd, J=12.4Hz, 1.8Hz),
25 4.4-4.5 (1H, m), 4.99 (2H, s), 5.15-5.3 (2H, m), 5.36 (1H, t,
J=9.4Hz), 5.66 (1H, d, J=8.0Hz), 6.42 (1H, dd, J=8.3Hz, 2.3Hz),

6.47 (1H, d, J=2.3Hz), 6.86 (1H, d, J=8.3Hz), 7.25-7.45 (5H,



phenyl ) net hyl ] - 5-i sopropyl - 1H pyrazol e instead of 4-[(4 10

benzyl oxy- 2- net hyl phenyl ) net hyl ] - 5-i sopropyl -3-(2, 3, 4, 6:

tetra- O pi val oyl - (3- D- gl ucopyr anosyl o%ip - 1H pyr azol e. 1% Iﬁoﬁ@ﬁefcf)%ﬂ%) b
ppm 1.1-1.2 (6H, m, 1.83 (3H, s), 1.98 (3H, s), 2.03 (3H, s), 2.16
(3H, s), 2.25 (3M s), 2.75-2.9 (1H, m, 3.5 (1H d, J=16.6Hz), 15 3.6
(1H, d, J=16.6Hz), 4.0-4.05 (1H, m, 4.1-4.2 (2H, m, 4.78 (1H, brs),
5.06 (1H, dd, J=10.4Hz, 3.5Hz), 5.35-5.45 (2H, m, 5.5 (1H d, J=8.2Hz),
6.52 (1Hm)dd, J=8.1Hz, 2.6Hz), 6.62 (1H d, J=2.6Hz), 6.76 (1H d,

J=8. 1Hz) 20 Reference Exanple 62 :

4-{[ 4- Hydr oxy- 2- (t et r ahydr o- 4H pyr an- 4- yl oxy) phenyl ] -

met hyl ) - 5-i sopropyl -3-(2, 3, 4, 6-tetra-O pival oyl - (3-D- gl uco-

pyr anosyRexXerehdepyargle Bie title conpound was prepared in a simlar
manner to 25 that described in Reference Exanple 25 using

4-{[ 4- benzyl20®y,-4,6-Tetra-O-acetyl-f-D-galactopyranosyloxy)-4-[(4-

2- (tetrahydro-4H pyran-4-yl oxy) phenyl ] net hyl ) -5-i sopr opyl -

3- (2,3, 4 h§dretya-0nE i g en(y3- Dregt ucoby arpeyt oxy) = 1¥H-py6aze l8ovenber
2006 pyrazole instead of 4-[(4-benzyl oxy-2-nethyl phenyl)nethyl]-

5-i sopropyl - 3- (Te3 t4 t8et ebmpo@ngi walsopirepabegl aoopy Famddyplr- manner to
oxy)-1H pyrazole. 1H -NWR (CDC13) 8 ppm 51 . 0-1 . 2 (42H, m, 1.75-1 .
9 (2H, nthat 96s2ribe¢g@Hn RpfeZe®ce BRample 2hypsing B52( 1B, 4d 6-Fetda5Hz)
3.55-3.65 (3H, m , 3.8-3.9 (1H, nm, 3.9-4.05 (2H, mM, 4.05-4.2 (2H, m,
4.4-4.5 QCtdcetyl-P-DbgalHdt dms)andsyise:s)3-42H 4 enzBlexB -3 -nethydy |
5.65 (1H, d, J=8. 1Hz) , 6.22 (1H, dd, J=8.2Hz, 2.3Hz), 6.37 (1H, d,
J=2. 3FE)ph@npg.@@mhyl] 5-isopropyl-1H- pvrazole instead of 4-[(4-

10 benzyloxy-2-methylphenyl)methyl]-5-isopropyl-3-(2,3,4,6-
tetra-0O-pivaloyl-f-D-glucopyranosyloxy)-1H-pyrazole.
lH—-NMR (CDCl3) & ppm:
1.1-1.2 (6H, m), 1.83 (3H, s), 1.98 (3H, s), 2.03 (3H, s), 2.16
(3H, s), 2.25 (3K, s), 2.75-2.9 (1H, m), 3.5 (1H, 4, J=16.6Hz}),

15 3.6 (1H, 4, J=16.6Hz), 4.0-4.05 (14, m), 4.1-4.2 (2H, m), 4.78
(1H, brs), 5.06 (1H, dd4, J=10.4Hz, 3.5Hz), 5.35-5.45 (2H, m),
5.5 (14, 4, J=8.2Hz), 6.52 (1H, dd, J=8.1Hz, 2.6Hz), 6.62 (1H,

d, J=2.6Hz), 6.76 (1H, d, J=8.1Hz)

20 Reference Example 62

4-{[4-Hydroxy-2-(tetrahydro-4H-pyran-4-yloxy)phenyl]-

methyl)}-5-isopropyl-3-(2,3,4,6-tetra-0-pivaloyl-f-D-gluco-

pyranosyloxy)-1H-pyrazole

The title compound was prepared in a similar manner to
25 that described in Reference Example 25 using 4-{[4-benzyloxy-
2-(tetrahydro-4H-pyran-4-vloxy)phenyl]lmethyl}-5-isopropyl-

3-(2,3,4,6-tetra-0-pivaloyl-f-D-glucopyranosyloxy)-1H-



10 d, J=8.2Hz) Reference Exanple 63
3-(2,3,4,6-Tetra-0-acetyl -J3- Dgal act opyr anosyl oxy) - 4-(
[ 3- (benzyl oxycar bonyl ) propoxy) - 2- met hgléhenyl } met hyl ) -

i sopropyl -1 H pyrazole The title corrpound was prepared in a simlar manner
to that described in Reference Exanple 27 using 3-(2, 3,4, 6-

tetra- O acetyl - 3- D- gal act opyr anosyl oxy) - 4-[ (4- hydr oxy- 2-

met hyl phenyl ) net hyl ] - 5-i sopropyl - 1H pyrazol e i nstead of 20

4- [ (4- hy dryoxaz Qraret yt phényt ) aref byt bebzvsopy opyhe8hylphenyl)methyl ] -
(2,3,4,6-tetra-0-pival oyl - p- D-gl ucopyr anosyl oxy) - 14 pyrazole. 1H -NWR
(CDC13) 5 -pvpdo®brd31b2 (6, o) tetr8lo(BHyasdy1 13 98- (3Hcopyraro821¢3H
s), 25 2.05-2.15(2H,m,2.16(3H,s),2.26(3H,s), 2.56(2H,t,J=7.1iHz),
2.7-2.85 x&H - 1§ pPrdz¢lel, d, J=16.5Hz), 3.6 (1H, d, J=16.5Hz), 3.9-4.0
(2H, m, 4.0-4.1 (1H m, 4.1-4.2 (2H, n), 5.07 (1H, 217 16 Novenber 2006
dd, J=10.%Hz MR gldoc1s9. d3ppRAH, s), 5.35-5.45 (2H, m, 5.52 (1H, d, J=8.
2Hz) , 6.55 (1H, dd, J=8. 6Hz, 2. 5Hz) , 6 .66 (1H, d, J=2. 5Hz) , 6.79
(1H, &, J=80-6Hz) ,(42H25m7.,41 (5% 1np BRHRefmdrehc®5 ERabpl & 64n), 2.8-2.95

4- ({4-[ 3- (Benzyl oxycar bonyl ) propoxy] - 2- (t et rahydr o- 4H

pyr an- 4- yl Bkyinphehys 3 iétthyd ) J5-lies@pizopyB-35¢ 2,854, Bl twira3.8-3.9 (1H,

O pi val oyl - (3- D gl ucopyranosyl oxy) - 1H pyrazol e The title conpound was
preparednhn & .9/ (#hney) .t 4 .0804t Baf 2destri bed 14 Refldi endde Bxadpl e
27 using 4-{[4-hydroxy-

2- (t et r ahlyld¥ obzsh pypr-dd--4--y3 0Xy) Phedy|3-Fetthyl -8} | Sepbdpp -4, J=8.1Hz),

6.22 (1H, 44, J=8.2Hz, 2.3Hz), 6.37 (1H, 4, J=2.3Hz), 6.78 (1H,

ié’%?vember 2006

10 &, J=8.2Hz)

Reference Example 63

3-(2,3,4,6-Tetra-0O-acetyl-f-D-galactopyranosyloxy)-4-({4-

[3-(benzyloxycarbonyl )propoxy]-2-methylphenyll}methyl)-5-

15 isopropyl-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Reference Example 27 using 3-(2,3,4,6-
tetra-0O-acetyl-f-D-galactopyranosyloxy)-4-[(4-hydroxy-2-
methylphenyl)methyl]}-5-isopropyl-1H-pyrazole instead of

20 4-{(4-hydroxy-2-methylphenyl)methyl]-5-isopropyl-3-~
(2,3,4,6-tetra-0-pivaloyl-ff-D-glucopyranosyloxy)-1H-
pyrazole.
lH‘“NMR (CDC1l3) & ppm:
1.05-1.15 (6H, m), 1.81 (3H, s), 1.98 (3H, s), 2.02 (3H, s),

25 2.05-2.15(2H,m),2.16(3H,s),2.26(3H,s),2.56 (2H,t,J=7.1Hz),
2.7-2.85 (1H, m), 3.5 (1H, 4, J=16.5Hz), 3.6 (1H, 4, J=16.5Hz),

3.9-4.0 (2H, m), 4.0-4.1 (1H, m), 4.1-4.2 (2H, m), 5.07 (1H,



3-(2,3,4,6-tetra- O pival oyl - (3-D gl ucopyranosyl oxy) -1H pyrazol e instead
of 4-[ (4-hydroxy-2-nethyl phenyl)net hyl]-5-
i sopropyl -3-(2, 3,4,6-tetra-0O pival oyl 2(8- D gl ucopyranosyl O\i?nber 2006
oxy)-1H pyrazole_ 1H - NWR (CDC13) 6 ppm 1.0-1.2 (42H, m, 1.75-1.85
(2H, m, 1.95-2.15 (4H, m, 2.56 (2H, t, J=7.3Hz), 2.8-2.95 (1H, m,
3.5-3.65 (4H, m, 3.8-3.9 (1H, nm, 3.9-4.05 (4H, m, 4.05-4.25 (2H, in),
4.4-4.5 (1H, m, 20 5.13 (2H, s), 5.15-5.3 (2H, m, 5.36 (1H t, '
J=9.5Hz) a&5. 6610 16H3z, B . 6kE=B) 1Hz)1,3 62188( 1)1, 5d8l5-3=854Hm , #1)5Hg) 526.138( 111,
d, 3=2.5Hz), 6.84 (1H d, J=8.4Hz), 7.25-7.4 (5H, m Reference Exanple
65 25 3- (@2, 54, t1del sasO @aet g8, (3.DeHal, artpyy av0syl (MY) d4-H{24-5Hz ) ,
( 3- car boxypr opoxy) - 2- net hyl phenyl ] net hyl ) -5-i sopropyl -1 H pyrazole 16
Novenber 62006 ( 12,8 dlher4s td1ez conporhe? was(pepajed in a simlar manner to
that described in Reference Exanple 25 using 3-(2,3,4,6-tetra-
O acetyl - 3- D- gal act opyr anosyl oxy) - 4- ({4-[ 3- (benzyl oxy
car bonyl ) propoxy) - 2- met hyl phenyl } met hyl ) - 5-i sopropyl -1 H 5 pyrazol e
i nst esad ®fe rérleedhanzanpdey -4 et hyl phenyl ) met hyl ] -
5-isopropyl -3-(2,3,4,6-tetra-0O pival oyl - (3-D gl ucopyranosyl -
oxy) - 1H pyr(dzcl[a.- (Bd R FEXAB)nyl ppropdxPh-1- 1 bet 6Hhyayro-BHE8 (3H, s),
1.98 (3H, s), 2.02 (3H, s), 10 2.05-2.15 (2H, m, 2.16 (3H, s), 2,27
(3H, ( s), pﬁ].x%x—&.-@l(ozd'i)ph@nYE}ﬂéﬂ?yBﬁ- FidtbomyopB149-( 2H3.d,, 631EG18Hz) ,
3.6 (1H, d,

O-pivaloyl-f-D-glucopyranosyloxy)-1H-pyrazole

The title compound was prepared in a similar manner to

10 that described in Reference Example 27 using 4-{[4-hydroxy-

2-(tetrahydro-4H-pyran-4-yloxy)phenyl]methyl}-5-isopropyl-

3-(2,3,4,6-tetra-0-pivaloyl-f-D-glucopyranosyloxy)-1H-

pyrazole instead of 4-[{(4-hydroxy-2-methylphenyl)methyl]-5-

isopropyl-3-(2,3,4,6-tetra-O-pivaloyi-B-D-glucopyranosyl-
15 oxy)-lH-pyrazole.

14— MR (cbclz) & pp}n:

1.0-1.2 (42H, m), 1.75-1.85 (2H, m), 1.95-2.15 (4H, m), 2.56

(2H, t, J=7.3Hz), 2.8-2.95 (1H, m), 3.5-3.65 (4H, m), 3.8-3.9

(14, m), 3.9-4.05 (4H, m), 4.05-4.25 (2H, m), 4.4-4.5 (1H, m),
20 5.13 (2H, s), 5.15-5.3 (2H, m), 5.36 (1H, t, J=9.5Hz), 5.66 (1H,

d, J=8.1Hz), 6.3 (1H, dd, J=8.4Hz, 2.5Hz), 6.38 (1H, d, J=2.5Hz),

6.84 (1H, 4, J=8.4Hz), 7.25-7.4 (5H, m)

Reference Example 65

25 3-(2,3,4,6-Tetra-0-acetyl-B-D-galactopyranosyloxy)-4-{[4-

(3-carboxypropoxy)-2-methylphenyl]lmethyl}-5-isopropyl-1H-

pyrazole



J=16.8Hz) , 3.98 (2H, t, J=6.3Hz) , 4.0-4.1 (1H, ™, 4.1-4.25(2H, m,
5.06 (1H, dd, J=10.3Hz, 3.4Hz), 5.3-5.45 (3H, m, 6.5816lkbventchr 2686
6Hz, 2.4Hz), 6.68 (1H, d, J=2.4Hz), 648 (1H, d, J=8. 6Hz ) 15 Reference
Exanpl e 66 4-{[4-(3-Carboxypropoxy) - 2- (tetrahydro 4H pyr an- 4-yl oxy) -
phenyl ] net hyl ) - 5-i sopropyl -3-(2, 3,4, 6-tetra- O pi val oyl - (3-D

gl ucopyr anosyl oxy) - 1H-pyrazol e 20 The title conpound was prepared in a
simlar manner to that described in Reference Exanple 25 using

4- ({4-[ 3- (benzyihe okdleke bb?iym\b?%p%@@/)wzew‘e%@amoﬁ*o‘imb%a{?ﬁm%ﬂrow)
phenyl)nethyl) 5- |sopropyl (2 3 4, 6-tetra-O pival oyl - ( 3-

gl ucopyr arealy BeRPRinedyRBof er ¢ RS EXFTHL 2P (1S He ’ozx'y'* 2456 tetra-

2- met hyl phenyl ) net hyl | - 5- |sopropyl 3-(2,3,4,6-tetra-O
plvaloyLﬂ%dF%ﬂxko@yEa@@%§¢6ﬁyyri9p§yiQZEDe4 ({¥-I{RVREORELIX Y6 ppﬁl 219
16 Novenber 2006 1. 0-1 .2 (42H m 5-1. 9 (2H, m , 1.95-2.15 (4H,
M , 2. SaEPnylppEppoRyy-2- metﬁglphznyl@mstmi)HS %qpropylzresl% 5 ( 4
H ; W]) , 3 : 1
- 52 MWO%@)l{lsz¢a§49§54(i|qfl-przz.lgxs.-é-m@télymp,herﬁyl)"a%_tééﬂ(lm

, J=9. 2Hz) , 5.52 (1H, d, J=7 . 7Hz) , 6.33 (1H, 5 dd, J=8 1Hz, 2. 1Hz)
, 41 (13tisepUeRyliprf?, 36488 -LeHrad0-pigalemt - - DRELGCONYE RS e 67
3-(2,3,4,6-Tetra- C)acet¥ (3- D gal act opyr anosyl oxy) - 4-[ ( 4-

{3- [1 bed%ﬁxbx aP%BﬁﬁP £: (et hyl ) et hyl car banoyl ] pr opoxy) - 10

2- nethylppen§mél i sopropyl -1H pyrazole The title conpound was

pr epar ed ith— 3ﬁaﬁn@P“Eo that described in Reference Exanple 45

using 3- (2,3.4, 1? t8E" 3 1.78 (38, s), 1.98 (3H, s), 2.02 (3H, s).

4
J=
6.
(

10 2.05-2.15 (2H, m), 2.16 (3H, s), 2,27 (3H, s), 2.45-2.6 (2H,
m), 2.75-2.85 (1H, m), 3.49 (1H, 4, J=16.8Hz), 3.6 (1H, 4,
J=16.8Hz), 3.98 (2H, t, J=6.3Hz), 4.0-4.1 (1H, m), 4.1-4.25 (2H,
m), 5.06 (1H, 44, J=10.3Hz, 3.4Hz), 5.3-5.45 (3H, m), 6.58 (1H,

dad, J=8.6Hz, 2.4Hz), 6.68 (1H, d, J=2.4Hz}, 6.78 (1H, d, J=8.6Hz)

15
Reference Example 66
4-{[4-(3-Carboxypropoxy)-2-(tetrahydro-4H-pyran-4-yloxy)-
phenyl]methyl)}-5-isopropyl-3-(2,3,4,6-tetra-O-pivaloyl-B-D-
glucopyranosyloxy)-1H-pyrazole |

20 The title compound was prepared in a similar manner to

that described in Reference Example 25 using 4-({4-[3-(benzyl-
oxycarbonyl)propoxyl-2-(tetrahydro-4H-pyran-4-yloxy) -
phenyll}methyl)-~5-isopropyl-3-(2,3,4,6-tetra-0O-pivaloyl-f3-D-
glucopyranosyloxy)-1H-pyrazole instead of 4-[(4-benzyloxy-
25 2-methylphenyl)methyl]-5-isopropyl-3-(2,3,4,6-tetra-0-
pivaloyl-f-D-glucopyranosyloxy)-1H-pyrazole.

1H"'NMR (CbCl3z) O ppm:



acetyl - 3- D- gal act opyr anosyl oxy) - 4- {[ 4- ( 3- car boxypr opoxy) - 2-

nmet hyl phenyl ] met hyl ) - 5-i sopropyl -| H pyrazol e i nst ead ofiglfovember 2006
3-(2,3,4,6-tetra-O acetyl - (3- D-qucop%N&hosyloxy) 4-{[ 4-(2-

car boxyet hoxy) - 2- met hyl phenyl ) met hyl ) - 5-i sopropyl -1 H pyrazole. 1H - NWR
(CcbC13) 6 ppm 1.05-1.15 (6H, m, 1.53 (6H, s), 1.83 (3H, s), 1.95-2.1
(84, 20 m, 2.15 (3H, s), 2. 26 (3H, s) 2.34 (2H, t, J 7. ZFE) 2.7-2.85

(1H, n , 3.5 (1H, d, J=16 Hz) (1H,_ d, J=16. 6Hz) 85- 3. 95
(2H, m) 140014210474, "h)) 1. 1511492<€§H m}r) 1. 955()27 1(51+(14Hddm)3—105 AHE
3.5Hz), 5.15 (2H, s), g ng Xg

(1H, s), 62Bp T('hHZﬂQ:I'ZJg-fB(éﬁz fr§o-8- 66( "H §*~ @Hz%(lﬂz5més 79

(1H, d, J=8.5Hz), 7.25-7.4 (5H, Ref er ence Exa le 68 220 16 hbvenber
2006 4- {P4%f4-D5- BaHz T bxybartordd -(2H rrét)hyldyérﬁyﬁéaﬁ BHmoRP}-5-2-5-3

pr opoxy) t et rahydr o- 4H pyran | oxy) phenyl ] nmeth

|sopropyI(%§(2“B &. é6té%$aﬂI)6r9aPé?D % Tidﬂ- o%yﬂéé&%ﬁZ)' 6.33 (1H,

oxy) - p%razole 5 The title conpoun gregared in a simlar manner to
t hat c?esc A b8 i Hief 8r eHE S - Bedripl éH451 u%r gldz]| £ @3- chlipsheyl=8 - 1Hz)

pr opoxy) - 2- (t et rahydr o- 4H—pyran 4-y| oxy) phenyl ] met hyl ) - 5-

i sopropyl-3-(2,3,4,6-tetra-0-pival oyl - (3-D gl ucopyr anosyl -

oxy)-1H pyrazol e instead_of 3-(2,3,4,6-tetra-0-acetyl-p 10
D-gIucopygﬁﬁ%§§P8§yfxémPP§ ¢Z- car boxyet hoxy) - 2- net hyl -

phenyl]nethYI} 5-iso ropyl 1H—pyraz le. 1H - NWMR (CDC13) 5 an1 1.0-1.2
(42H, m, 3L A6 -detr D- lagpggyrﬁqqggloxy) 4-

{3-[1-benzyloxycarbonyl-1-(methyl)ethylcarbamoyl Jpropoxy}-

10 2-methylphenyl)methyl]-5-isopropyl-1H-pyrazole
| The title compound was prepared in a similar manner to

that described in Reference Example 45using3-(2,3,4,6-tetra-0-
acetyl-fB-D-galactopyranosyloxy)-4-{[4-(3-carboxypropoxy)-2-
methylphenyllmethyl}-5-isopropyl-1H-pyrazole instead cf

15 3-(2,3,4,6-tetra-0O-acetyl-p-D-glucopyranosyloxy)-4-{[4-(2-
carboxyethoxy)-2-methylphenyl]methyl}-5-isopropyl-1H-
pyrazole.
lH-*NMR (CDC1l3) O ppm:
1.05-1.15 (6H, m), 1.53 (6H, s), 1.83 (3H, s), 1.95-2.1 (8H,

20 m), 2.15 (3H, s), 2.26 (3H, s), 2.34 (2H, t, J=7.2Hz), 2.7-2.85
(1H, m), 3.5 (1H, 4, J=16.6Hz), 3.6 (1H, d, J=16.6Hz), 3.85-3.95
(2H, m), 4.0-4.1(1H, m), 4.1-4.2 (2H, m), 5.07 (1H, 44, J=10. 4Hz,
3.5Hz), 5.15 (2H, s), 5.35-5.45 (2H, m), 5.52 {(1H, &, J=8.1Hz),
6.06 (1H, s), 6.55(1H, dd, J=8.5Hz, 2.6Hz), 6.66 (1H, d, J=2.6Hz),

25 6.79 (1H, 4, J=8.5Hz), 7.25-7.4 (5H, m)

Reference Example 68



H t, J=7.2Hz), 2.8-2.95 (1H m, 3.5-3.65 (4H m, 15

H m, 4.05-4.25 (2H, rr) %2@ .5 (1H, M, %61NSvanHedH200F |
5Hz) , 6.09 (1H, brs), 6.29

8.3Hz, 2.2Hz), 6.4 (1H, d J=2.2Hz), 6.83 (1H, d, J=8.3Hz),

H m 20 Reference Exanple 69

-Tetra- O acetyl - ( 3- Dgal act opyr anosyl oxy) 4-[ ( 4-

, J=9.5Hz) , 5.65 (1H,

acetyl - (3- D
car bony| 359F

2000 S21 LW b g o0yl 1k szl e i ntead o (13,4, 6-tetra
ot YT ] - 51 Sopratyl iy eaba ard Ml HgRe B SRR e 5
(617 52t Rl sl P, o 08 (g
Toa ol ke 4@@%1?&1@@}’&0?;?&?%6&??’1g%fh%}@ )
2 b 876 (P ool e$%§%%§glééanﬁﬁﬁ98gyzmsﬁ’69 (11

oxy)-1lH-pyrazole instead of 3-(2,3,4,6-tetra-O-acetyl-f3-

(
4
5
d

10 D-glucopyranosyloxy)-4-{[4-(2-carboxyethoxy)-2-methyl-
phenyl lmethyl}-5-isopropyl-1H-pyrazole.
'H—NMR (CDC1l3) & ppm:
1.0-1.2 (42H, m), 1.54 (6H, s), 1.75-1.85 (2H, m), 2.0-2.1 (4H,
m), 2.34 (2H, t, J=7.2Hz), 2.8-2.95 (1H, m), 3.5-3.65 (4H, m),
15 3.8-4.05 (5H, m), 4.05-4.25 (2H, m), 4.4-4.5 (14, m), 5.1-5.3
(4H, m), 5.36 (1H, t, J=9.5Hz), 5.65 (1H, d, J=7.5Hz), 6.09 (1H,
brs), 6.29 (1H, dd, J=8.3Hz, 2.2Hz), 6.4 (1H, 4, J=2.2Hz), 6.83

(1H, 4, J=8.3Hz), 7.25-7.4 (5H, m)

20 Reference Example 69

3-(2,3,4,6-Tetra-0O-acetyl-f-D-galactopyranosyloxy)-4-[(4-

{3-[1-carboxy-1-(methyl)ethylcarbamoyl]propoxy}-2-methyl-

phenyl )methyl]-5-isopropyl-1H-pyrazole

The title compound was prepared in a similar manner to
25 that described in Reference Example 48using3-(2,3,4,6-tetra-0O-
acetyl-f-D-galactopyranosyloxy)-4-[(4-{3-[1-benzyloxy-

carbonyl-1-(methyl)ethylcarbamocyl]propoxy}-2-methylphenyl)-



15 4-{[4-{3-[1- Carboxy-1-(nethyl)ethyl car banoyl ] pr opoxy) - 2-
(tetrahydro-4H pyran-4-yl oxy) phenyl | met hyl ) -5-isopropyl ;3wovember 2006
(2,3,4,6-tetra-O pival oyl - (3-D- gl ucopgeanosyl ox_y) - 14 pyrazo[nle) The title
conpound was prepared in a simlar manner to 20 that described in

Ref erence Exanpl e 48 using 4-{[4-{3-[1-benzyl -

oxycar bonyl -1 - (et hyl ) et hyl car banoyl 3pr opoxy) - 2- (tetra-

hydr o- 4H pyr an- 4- yl oxy) phenyl ] met hyl ) - 5-i sopr opyl -

(2, 3, 4, 6-nteethisat D- P Vadoydp{ B- TH gbycapyt anosyt exd o1 8- ayﬂamleeﬁedsiaead of
3-(2,3,4,6-tetra-O acetyl -(3-D-gluco 25

pyr anosyl mxyde vy {F-1{ 2 T ule depzahoxyracppayh £ | 4¢ (et hylbenzyloxy-

et hyl car banoyl ] et hoxy) - 2- net hyl phenyl ) net hyl ] - 5-i sopropyl - 1H pyrazol e.
222 16 Nowarithery 2O06( mdthy NMRX(TDEAB)aBopphe tioBy 1 -2 -(é2Hy Iipheny.154 ( 6H,
s), 1.7-1.9 (2H, m, 1.95-2.15 (4H, m), 2.35-2.45 (2H, m, 2.8-2.95 (1H,

m, 3.45-me8y ¥ -19oprSpPt 318-Pirhzole. 3. 9-4.05 (4H, n), 4.05-4.25 (2H,
m, 4.4-4:55 5 (1H, m, 5.15-5.3 (2H, m, 5.36 (1H, t, 3=9.4Hz), 5.56
(1H, d, “J=8N#Rz)XcDB13T 6lppmbrs), 6.32 (1H, d, J=8.1Hz), 6.41 (1H, s),
6.82 (1H, d, J=8.1Hz) Exanple 112 10

3-((3- DGaJ@&:{pra(rﬁ}Sylno)xy)lSiﬁ sA@dt.omyl.- 4-- P4 (E3E.{ 15—), 1.79 (3H, s),

[ (pi perazin-1-yl)carbonyl]-1-(nethyl)ethyl carbanoyl) -

pr opoxy) - -9t Biil gheny | Prdt RVI8H 11 pyr-&fo( 3H Tisa .12 t 4  2Eonpourrd Wik ) |
prepared in a simlar manner to ‘that described in Exanple 99 usin
3-(2,3,4,5-1e1 185 OlHcat)yl 3.48 (1H, d, J=16.6Hz), 3.59 (1H, d, J=16.6Hz),
3- D-gal act opyr anosyl ox 4-{ 3- 1carbox I- rrethl

( J 3. 98p>22H ty 8/)11{ )[( % [ 2 (2H, m)y 2 (1 dd J=10.9Hz,

10 5.7Hz), 5.0-5.1 (1H, m), 5.3-5.45 (3H, m), 6.24 (1H, s), 6.59
(1H, 44, J=8.2Hz, 2.7Hz), 6.69 (1H, 4, J=2.7Hz), 6.75 (1H, 4,

J=8.2Hz)

Reference Example 70

15 4-{[4-{3-[1-Carboxy-1-(methyl)ethylcarbamoyl Jpropoxy}-2-

(tetrahydro-4H-pyran-4-yloxy)phenyl]methyl}-5-isopropyl-3-

(2,3,4,6-tetra-0-pivaloyl-f-D-glucopyranosyloxy)-1H-

pyrazole
The title compound was prepared in a similar manner to
20 thatdescribed in Reference Example 48using4-{[4-{3-[1-benzyl-
oxycarbonyl-1-(methyl)ethylcarbamoyl]propoxyl}-2-(tetra-
hydro-4H-pyran-4-yloxy)phenyl]lmethyl}-5-isopropyl-3-
(2,3,4,6—tetra-0—pivaloyl—ﬁ—D-glucopyranosyloxy)—lﬁ—
pyrazole instead of 3-(2,3,4,6-tetra-0O-acetyl-f3-D-gluco-
25 pyranosyloxy)-4-{(4-{2-[1-benzyloxycarbonyl-1-(methyl)-
ethylcarbamoyllethoxyl}-2-methylphenyl)methyl]-5-isopropyl-

1H-pyrazole.



et hyl car banoyl ] pr opoxy) - 2- et hyl phenyl ) met hyl ] - 5-i sopropyl - 1H pyrazol e
and 1- (benzyl oxycar bonyl) pi perazi ne i nstead of 16 November 2006
3-(2,3,4,6-tetra- O acetyl - (3-D gl ucop¥?anosyl oxy) - 4-[ (4-{2-

[ 1- car boxy- | - (et hyl ) et hyl car banoyl ] et hoxy) - 2- net hyl 20

phenyl ) met hyl ] - 5-i sopropyl - 1H pyrazol e and 1-benzyl - pi perazine,
respectively. 1H -NWVR (CD30CD) 5 ppm 1.05-1.2 (6H, m, 1.42 (6H, s),
1.95-2.03 (2H, m, 2.29 (3H s), 2.39 (2H t, J=7.4Hz), 2.55-2.9 (5H
m, 3.45-B-8NMR1HcDA)Lz) 285pBm85 (1H, d, J=3. 2Hz) , 3.95 (2H, t, J=6.
1Hz) , 5.04 (1H, d, J=7. 5Hz) , 6.61 (1H, dd, J=8. 2Hz, 2. 4Hz) , 6.71
(1H, d, J=2-4Kz)42H6.8%. (M4 (8H.J=B. 2H7)- 16 N@Vember 20052 223 (BXanpl e
113 3-((3-D Gal act opyranosyl oxy) -5-isopropyl -4-[(4-{3-[1-{[4-(2-

hydr oxyetyl PpidFerZazi n-12H) [ehr borft 3 -45 (kihyin} et Ry#553.65 (4H, m),
car banoyl ] pr opoxy) - 2- net hyl phenyl ) net hyl | - 1H pyrazol e The title conpound
was prepdr-&d3.1? 418 nh) ar3 nanhelS t(@H .t Mat #e8bribad {2H Bmnplie 478 -3Si ng
3-(2,3,4,6-tetra-O

acet yb - (3-1B-.gml)acbopyrandsyoxy) > 4.4 {3H.| tcadbdx§HE) ., 5.56 (1H, 4,
(met-hyl ) et hyl car banoyl | pr opoxy) - 2- net hyl phenyl ) net hyl ]-5 10

i sopr opylJ=BH4Hmr)az 6l-8 7ahdH1-¥2s hy dr-3Q diliiy| Ypi peBazine. ¢ nét b ofs).
3-(2,3,4,6-tetra- O acetyl - (3-D gl ucopyr anosyl oxy) -

4-{[ 4- ( 26c &2 dxyjbt Kbxy)=&-Xt hyl phenyl ] net hyl ) - 5-i sopropyl - 1H pyrazol e
and 2-am no- 2- net hyl propi onam de, respectively. 1H - NNR (CD30D) S ppm
15 1.05-1.15 (6H, m, 1.42 (6H, s), 1.95-2.05 (2H m, 2.28 (3H,

Example 112

10 3-(B-D-Galactopyranosyloxy)-5-isopropyl-4-{[4-(3-{1-

[ (piperazin-1l-yl)carbonyll]l-1-(methyl)ethylcarbamoyl}-

propoxy)-2-methylphenyllmethyl}-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Example 99 using 3-(2,3,4,6-tetra-0O-acetyl-
15 p-D-galactopyranosyloxy)-4-[(4-{3-[1l-carboxy-1-(methyl)-
ethylcarbamoyl ]propoxy}-2-methylphenyl)methylj-5-isopropyl-
1H-pyrazole and 1l-(benzyloxycarbonyl)piperazine insteed of
3-(2,3,4,6-tetra-0O-acetyl-p-D-glucopyranosyloxy)-4-{(4-{2-
[1-carboxy-1-{(methyl)ethylcarbamoyllethoxy}-2-methyl-
20 phenyl)methyl]-5-isopropyl-1H-pyrazole and l-benzyl-
piperazine, respectively.
lH‘—NMR (CD30OD) 6 ppm:
1.05-1.2 (6H, m), 1.42 (6H, s), 1.95-2.05 (2H, m), 2.29 (3H,
s), 2.39 (2H, t, J=7.4Hz), 2.55-2.9 (5H, m), 3.45-3.8 (11H, m),
25 3.85(1H,d, J=3.2Hz2),3.95(2H, t, J=6.1Hz), 5.04(1H,d, J=7.5Hz),
6.61 (1H, dd, J=8.2Hz, 2.4Hz), 6.71 (1H, 4, J=2.4Hz), 6.84 (1H,

d, J=8.2Hz)



s), 2.3-2.55 (84 m, 2.7-2.85 (1H, m, 3.45-3.8 (13H m, 3.85 (1H, d,

2 J=2 . 9Hz) , 3.94 (2H, t, J=6 . OHz) , 5.04 (1H, d, J=Vs NBidmper 2@ %
(1H, d, J=8.5Hz), 6.7 (1H, s), 6.85 (24 d, J=8.5Hz) 20 Exanple 114

3- ((3-D d ucopyranosyl oxy) - 5-i sopropyl -4-{[4-(3-{I -

[ (pi perazin-I|-yl)carbonyl]-1-(nethyl)ethyl carbanoyl)-

propoxy) - 2- (t et rahydr o- 4H pyr an- 4-yl oxy) phenyl ] net hyl ) - 1H pyrazol e 25
The title conpound was prepared in a simlar nanner to that described in
Exanpl e 105 using 4-{[4-{3-[1-carboxy-1I-

(et hyl ) et hyl car banoyl ) pr opoxy) - 2- (t et rahydr o- 4H- pyran-4 224 16 Novenber
2006 yId%??Ehb%yl}%ethyl) 5-isopropyl -3-(2,3,4,6-tetra-O

i val oyl - 3-D- Iuco ranos on -1H—o razol e |nstead of
2 [ (4- %/3_ (g yq; Y y) y } ERDIEDRY A A>{3-[1-{[4-(2-
nethylphenyl)neth I] S- |sopropyl
pi val oyl -39 Y+ aRbE . : D306 ppm
1.05-1.2 (6H, m, 1.42 (6H s) 7- 1 85 n) 1 95-2.1 (4H, m, 2.38
(2H, b, 1c—a;rtzwczylbpﬁopOWZzla—m%thyaapheay dmﬁjhylrh lH-m (4H, m,
3.5-3.75 (9H, , 3.83 (lH d, J=12. 1Hz 10 3.9-4.0 (4H , 4.5-4.65
(1H, m, 5.07 (ire ‘Hlt!aeﬁfiwfiun% WaS (BePafed jiig. %r&lmlzi%z‘)‘an%emt? 1H,
d, J=2.5Hz 6.89 (1H 3Hz) Ref er ence Exanpl

4-[ ( 4- Br oHBE®- @?ﬁ%?bBﬁ@n}P)ﬁﬁFﬂ?%T 182V8AFdrs- gJ?sépPoﬁﬁtra 0-

3H pyrazol - 3 one The title congound was prepared in.asimlar nanner to
acetyl-B-D-galactopyranosyloxy)-4-1(4-{3-[1l-carboxy-1-

(methyl)ethylcarbamoyllpropoxyl}-2-methylphenyl)methyl]-5-

10 isopropyl-1H-pyrazole and 1-(2-hydroxyethyl)piperazine
instead of 3-(2,3,4,6-tetra-0-acetyl-B-D-glucopyranosyloxy)-
4-{[4-(2-carboxyethoxy)-2-methylphenylimethyl}-5-isopropyl-
1H-pyrazole and 2-amino-2-methylpropionamide, respectively.
Th— MR (CD30D) O ppm:

15 1.05-1.15 (6H, m), 1.42 (6H, s), 1.95-2.05 (2H, m), 2.28 (3H,
s), 2.3-2.55 (8H, m), 2.7-2.85 (1H, m), 3.45-3.8 (13H, m), 3.85
(1H, 4, J=2.9Hz), 3.94 (2H, t, J=6.0Hz), 5.04 (1H, 4, J=7.6Hz),

6.6 (1H, 4, J=8.5Hz), 6.7 (1H, s), 6.85 (1lH, 4, J=8.5Hz)

20 Example 114

3-(f-D-Glucopyranosyloxy)-5-isopropyl-4-{[4-(3-{1-

[(piperazin-1-yl)carbonyl]-1l-(methyl)ethylcarbamoyl}-

propoxy)-2-(tetrahydro-4H-pyran-4-yloxy)phenyl Jmethyl}-1H-

pyrazole
25 The title compound was prepared in a similar manner to
that described in Example 105 using 4-{[4-{3-[1l-carboxy-1-

(methyl)ethylcarbamoyl]lpropoxyl}-2-(tetrahydro-4H-pyran-4-



-

t hat described in Reference Exanple 2 using 4-brono-2-fluoro- benzyl

brom de instead of 4-bronobenzyl brom de. 20 1H - NVR ( GRCIZB)efbdPMHo0k. 17
(6H, d, J=7. 1Hz) , 2.85-3.05 (1H, m)228.67 (2H, s), 7.0-7.3 (3H,

Ref erence Exanple 72 25

3-(2,3,4,6-Tetra- O acetyl - 3- D-gal act opyranosyl oxy) -4-[ (4-

br ono- 2-f | uor ophenyl ) met hyl ] - 5-i sopropyl -1 H pyrazole The title conpound
was prepared in a simlar nmanner to 16 Novenber 2006 225 that descri bed
i n Ref er gncecyBxamesl el Iife tisy hiy- 3= { $dpbepyb- 2- (21 dohophdmnarét-hyl |

-1, 2-di hydr o- 5-i sopropyl - 3H pyrazol - 3- one and acet obr ono- cx- D- gal act ose
i nst ead qfiviYdvit {2 begizyd axycambonyb=xP; nedhpiperopdey iplse@dd of

met hyl )-1,2- 5 di hydro-5-isopropyl - 3H pyrazol - 3-one and acet obr ono- a-

D- gl ucose - lrlespett | et arbaFy = 1 NivRe tIoDC18¥h Bl gprbamoy3-1 pr2p et -4y, 1. 92
(3H, s), 1.99 (3H, s), 2.02 (3H, s), 2.18 (3H, s), 2.9-3.0 (1H, m, 3.59
(1H, d, ;ethvikenBl Breflyll-30isopgendliBiz)2.4.0504t283 181@- m), 5.1
(1H, dd, J=10.4Hz, 3.4Hz), 5.35-5.45 (2H, m, 5.58 (1H, d, J=8. 1Hz),

6. 95- 7. 0pi(viH, oy ;3 - V- druc@p2dho sy L Ref pr bHepyExanpkee 73 15
3-(2,3,4,6-Tetra- O acetyl - (3- D-gal act opyranosyl oxy) - 4- ({4-

[ (1E) - 3- carbuMRpr€ps0Obenygl pp@=f | uor ophenyl } met hyl ) - 5-

i sopropyl -1H pyrazole The title conpound was prepared in a simlar nmanner
to 1.05-1.2 (6H, m), 1.42 (6H, s), 1.7-1.85 (2H, m), 1.95-2.1 (4H,

m), 2.38 (2H, t, J=7.4Hz), 2.6-2.8 (4H, m), 2.8-2.95 (1H, m),
3.25~3.45 (4H, m), 3.5-3.75 (9H, m), 32.83 (1H, 4, J=12.1Hz),
10 3.9-4.0 (4H, m), 4.5-4.65 (1H, m), 5.07 (14, 4, J=7.1Hz), 6.4
(14, 44, J=8.3Hz, 2.5Hz), 6.54 (1H, 4, J=2.5Hz), 6.89 (1H, 4,
J=8.3Hz)
7

Reference Example 71

15 4-[ (4-Bromo-2-fluorophenyl)methyl}-1,2-dihydro-5-isopropyl-

3H-pyrazol-3-one

The title compound was prepared in a similar manner to
that described in Reference Example 2 using 4-bromo-2-fluoro-
benzyl bromide instead of 4-bromobenzyl bromide.

20 ]TP*NMR (CpCl3) O ppm;
1.17 (64, 4, J=7.1Hz), 2.85-3.05 (1H, m), 3.67 (2H, s), 7.0-7.3

(3H, m)

Reference Example 72

25 3-(2,3,4,6-Tetra-0O-acetyl-f-D-galactopyranosyloxy)-4-[(4-

bromo-2-fluoxrophenyl)methyl]l-5-isopropyl-1H-pyrazole

The title compound was prepared in a similar manner to



"that described in Reference Exanple 4 using 3-(2,3,4,6-tetra- 20

O acetyl - (3- D gal act opyranosyl oxy) - 4-[ (4-bronp-2-fl uorag nNovember 2006
phenyl ) net hyl ] - 5-i sopropyl - 1H pyrazol 5 nst ead of

3-(2,3,4,6-tetra- O acetyl - (3-D gl ucopyr anosyl oxy) - 4-[ (4-

br onophenyl ) met hyl ] - 5-i sopropyl - 1H pyrazole_ 1H - NWR (CDC1l3) S ppm 25
1.1-1.2 (6H, m, 1.89 (3H, s), 1.99 (3H s), 2.01 (3H s), 2.17 (3H, s),
2.85-3.0 (1H, m, 3.27 (2H, d, J=6.9Hz), 3.59 (1H, d, J=16.2Hz), 3.7
(1H, d, Ink6. 2Hzkribddb-ih Re(fItem)e Exanplldd, 1 226s g NovEfBebr20062-dd,
J=10. 2Hz, 3.5Hz), 5.3-5.5 (3H, m, 6.2-6.35 (1H, mM, 6.43 (1H, d,

J=16. 2Hz 1 u6r@pheiby 1()Bid thiy)l JRef  er-ahidey Ecarfpl issdRlc &pyl -3H-pyrazol-3-

1- ( 2- Am no- 2- net hyl propi onyl ) - 4- (benzyl oxycar bonyl ) - pi perazine To a

sol uti onogk 2n@t ecle-thitroxywcar-momd lan e 2imetidyd -oprop{ pri-¢2acid (10 g)
in tetrahydrofuran (20 nL) were added 1-(benzyl oxycarbonyl) pi perazine
(16. 3 g) pebzlpdxgxphrdony 1EQR -tvetdrdlpe (X2 mlergnidimethy 13} -1, 2~

1- et hyl - 3- (3-di net hyl am nopropyl )- carbodiim de hydrochloride (11.4 g) ,
and the @iixlydre -6ad ssipropsd. - 3at- pyaemdlermperat wWrel aves hoighbmoThe reacti on
m xture was poured into water, and the resulting m xture was extracted
w t h et hyl-glacetsat, e reBipecdyitvredgt. was washed with water and brine, and
dried 15 over anhydrous sodium sul fate. The sol vent was renoved under
reduced pHesNMRe(CObOe3) eSimhme: was di ssolved in a m xed sol vent of

n- hexane and ethyl acetate (1/1) (40 nmL) at 60C with heating, and the
sol ut i on lwa$ -dt-i2br é@Hat mpeom-P@nmpeHat Bl e dvBPnigHt.sTo 2tRE BRtuse. was

added the sane sol vent (30 m.g , and the m xture
2.18 (3H, s), 2.9-3.0 (1H, m), 3.59 (1H, 4, J=16.1Hz), 3.67 (1H,

10 4, J=16.1Hz), 4.05-4.25 (3H, m), 5.1 (1H, 44, J=10.4Hz, 3.4Hz),
5.35-5.45 (2H, m), 5.58 (1H, d, J=8.1Hz), 6.95-7.05 (1H, m),

7.1-7.2 (2H, m)

Reference Example 73

15 3-(2,3,4,6-Tetra-0O-acetyl-f-D-galactopyranosyloxy)-~4-({4-

[(1E)-3-carboxyprop-l-enyl]-2-fluorophenyl}methyl)-5-

isopropyl-1lH-pyrazole

The title compound was prepared in a similar manner to
that described in Reference Example 4 using 3-(2,3,4,6-tetra-
20 O—acetyl-B-D—galactopyranosyloxy)—4—[(4—bromo—2~fluorq—
phenyl)methyl]-5-isopropyl-1H-pyrazole instead of
3-(2,3,4,6-tetra-0O-acetyl--D-glucopyranosyloxy)-4-[(4-
bromophenyl)methyl]-5-isopropyl-1H-pyrazole.
lH‘“NMR (CDC1l3) & ppm:
25 1.1-1.2 (6H, m), 1.89 (3H, s), 1.99 (3H, s), 2.01 (3H, s), 2.17
(34, s), 2.85-3.0 (1H, m), 3.27 (2H, d, J=6.9Hz), 3.59 (1H, d,

J=16.2Hz), 3.7 (1H, 4, J=16.2Hz), 4.05-4.3 (3H, m), 5.1 (1H,



20 was further stirred overnight. The precipitated crystals were
collected by filtration, and washed with the sane sol vegt yérshbedt heds
under reduced pressure to give 4-benz¥toxycarbonyl - 1- ' ‘

[ 2-(tert-butoxycarbonyl am no) - 2- et hyl pr opi onyl | pi perazine (13.5 g). To
a solution of the obtained 4-benzyl oxycarbonyl - 25
1-[2-(tert-butoxycarbonyl am no) - 2-nl et hyl propi onyl] piperazine (5°g) in
tetrahydrofuran (30 nL) was added hydrochloric acid (4 nol/L 1, 4-di oxane
sol uti on,dd40 Jedl),. 28izd 323H20 ,Nove@nbeb 0286 mi hed M x¢ ude Wbid. g r rledt 3at
room tenperature overnight. The precipitated crystals were collected by
filtrati diH,The Jobttaidibd crystal slwerd dimsol ved in ethyl acetate and a
saturated aqueous sodi um hydrogen carbonate solution. The organic |ayer
5 was separated, and the organic |ayer was washed with brine. and dried
over anhydrous sodium sul fate. The solvent was renoved under reduced

pr essur e Red egierce fExannle Thnpound (3.65 g). 1H -NWR (CDC13) 6 ppm
1.41 (6H, s), 3.45-3.55 (4H, m, 3.7-3.95 (4H, br), 515 (2H, 10 s),

7. 25-9. 4 }(-3K,- Amirexa@mpet lylpropionyl ) -4 - (benzyloxycarbonyl) -

4-{[ 2- Fl uoro-4-(3-{1-[(pi perazin-1-yl)carbonyl]-1-(nethyl)-

et hyl car lpdmpeyiagimepyl ) phenyl ] net hyl ) - 3- ((3-D-gal acto 15

pyr anosyl oxy) - 5-i sopropyl - 1H pyrazole The title conpound was prepared in
a sinmlar manndo asolutaitordesdcs 1 b@%lrtrlb@@ﬁm:@rbgnggiaﬁ@nw -2-methyl-
3-(2,3,4,6-tetra-0O acetyl - (3-

D- gal act @Fpramasid eai)d 44 8] (UE) tsteahpdxgbropt | { éAynf)owere added

fl uor ophenyl ) net hyl ) - 5-i sopropyl - 1H pyrazol e and_1- 52- am no 20

2- et hyl &rdmwl)mqaafé%ﬁw%ﬁgﬂdﬁwﬁ pl beraz¥he Lnb¥eggxybenzo-

10 triazole (8.02 g) and l-ethyl-3-(3-dimethylaminopropyl) -

carbodiimide hydrochloride (11.4g), and the mixture was stirred
at room temperature overnight. The reaction mixture was poured
into water, and the resulting mixture was extracted with ethyl
acetate. The extract was washedwith x;iater and brine, and dried
15 over anhydrous sodium sulfate. The solvent was removed under
reduced pressure. The residue was dissolved in a mixed solvent
of n-hexane and ethyl acetate (1/1) (40 mL) at 60°C with heating,
and the solution was stirred at room temperature overnight. To
the mixture was added the same solvent (30 mL), and the mixture
20 was further stirred overnight. The precipitated crystals were
collected by filtration, and washed with the same solvent and
dried under reduced pressure to give 4-benzyloxycarbonyl-1-
[2- (tert-butoxycarbbnylamino }-2-methylpropionyl]piperazine
(13.5 g). To a solution of the obtained 4-benzyloxycarbonyl-
25 1-[2-(tert-butoxycarbonylamino)-2-methylpropionyl]-
piperazine (5 g) in tetrahydrofuran (30 mL) was added

hydrochloric acid (4 mol/L 1,4-dioxane solution, 40 mL), and



of 3-(2,3,4,6-tetra- 0O acetyl -(3-D gl ucopyranosyl oxy) - 4-[ (4-

{2-] 1-car boxy-I| - (net hyl)ethyl car banoyl ] et hoxy) - 2- net -

phenyl ) net hyl ] - 5-i sopropyl - 1H pyrazab® and 1-benzyl - h% 6‘@?’5%‘?%5,2006
respectively. 25 1HNWR (CD3CD) 5 ppm 1.1-1.2 (6H, m, 1.42 (6H, s),
1.8-1.95 (2H, m), 2.17 (2H, t, J=7.6Hz), 2.6 (2H, t, J=7.6Hz), 2.7-2.85
(4H, m, 2.85-3.0 (1H, 228 16 Novenber 2006 m) , 3.45-3.85 (11H, m

3.85-3. 9 (1H m , 5.09 (1H, d, J=7 . 8Hz) , 6.8-6.9 (2u, m, 7.0- 7.15
(1H, mMtHeemerenore Bxahdeirbed 4t Broom- Reghd oadbeazykeahacahal. Theetitl e
conpound was prepared in a simlar manner to that described in Reference
Exanpl ekt iysi et «d beopot 2 chbore-cbehzot €d asy dfi hskreadoafl, The
4- br ono- 2- net hyl benzoic acid. 1H -NWR (CDC13) 6 ppm 10 1.9-2.0 (1H, m,
4. 73 (DhtadineldFbryblz s wede/ddSs¢ Pt d ih,e thfzl4bedt &be(dlid a Bh tBekerance
Exampl e 76 4-[ (4-Brono-2-chl orophenyl)nethyl]-1, 2-di hydro-5-i sopropyl -
15 3H mywzols 3odnemledt bgée campoiatt vaiuphiepar etherosg&iig Lakemanner
to that described in Reference Exanpl e 15 using 4-brono-2-¢hl oro- benzyl
al coholwdnstkepad adfed- bhanoh2-omidnd banzer abheohoshed Wi th MYR (D¥RA@ d6) 6
ppm 20 1.07 (6H, d, J=6.9Hz), 2.7-2.85 (1H, m, 3.61 (2H, s), 6.97 (1H,
d, J=8.d:5H8) ovet 46hfBHouddsodx8m SklrfaPe. OHNe sol vt Wds demdw2d OHz )
Ref erence Exanple 77

under reduced pressure to give the title compound (3.65 gj).

1
H—NMR (CDCli) 6 ppm:
1.41 (6H, s), 3.45-3.55 (4H, m), 3.7-3.95 (4H, br), 5.15 (2H,

10 s), 7.25-7.4 (5H, m)

Example 115

4-{[2-Fluoro-4-(3-{1-[(piperazin-1-yl)carbonyl]l-1-(methyl)-

ethylcarbamoyl)}propyl)phenylimethyl}-3-(f-D-galacto-

15 pyranosyloxy)-5-isopropyl-1H-pyrazole

The title compound was prepared in a similar manner to
that described in Example 99 using 3-(2,3,4,6-tetra-0O-acetyl-f-
D-galactopyranosyloxy)-4-({4-{(1E)-3-carboxyprop-l-enyll-2-
fluorophehyl}methyl)—5—isopropyl-lH—pyrazole and 1-(2-amino-

20 2-methylpropionyl)-4-{benzyloxycarbonyl)piperazine instead
of 3-(2,3,4,6-tetra-0O-acetyl-f-D-glucopyranosyloxy)-4-{(4-
{2-[1-carboxy-1-(methyl)ethylcarbamoyl]ethoxy}-2-methyl-
phenyl)methyl]-5-isopropyl-1H-pyrazole and l-benzyl-
piperazine, respectively.

25 'H—NMR (CD30D) & ppm:
1.1-1.2 (6H, m), 1.42 (6H, s), 1.8-1.95 (2H, m), 2.17 (2H, t,

J=7.6Hz), 2.6 (2H, t, J=7.6Hz), 2.7-2.85 (4H, m), 2.85-3.0 (1H,



3-(2,3,4,6-Tetra-0-acetyl - (3-D gl ucopyranosyl oxy) -4-[ (4- 25

br ono- 2- chI orophenyl ) net hyl ] - 5-1i soprog%l -l H pyrazol e ThendtddRrrcoopound
was prepared in a simlar nmanner to at described in Reference Exanpl e
12 using 4-[(4-bronop-2 16 Novenber 2006 229

chl orophenyl ) et hyl ] -1, 2-di hydr 0- 5-i sopropyl - 3H pyrazol - 3- one instead of
4-{[4_(2- ber. Zon car bonyl - 2- net hl ~oxYY~~~ F" F'oY '-

phenyl ] net hi -1, 2-di hf/dro 5 i so rog -3H pyrazol - 3-one. 1H - NMR (CDClS)
8 ppm )1 74?631 88( GHY. gpiz)3-959 (%ml@) m), dS10(93+(+1Hs)d F 03§, -

2.07 (3H, s) 85-3.0 (1Hn3365 1H, d, J=16.7Hz), 3.74 (1Hd
J=16. THH), -:@@é?é*(m 047 052 4(BH (1 ny, 4.31 (1H dd, J=12.8Hz,
4.3Hz), 5.1-5.35 (3H, r’r), 5.6 (1H, d, J=8.1Hz), 6.93 (1H d, J=8 . 2Hz)
, 7.24 (1H, dd, J=8. 2Hz , 1 . 8Hz) , 7.49 (1H, 10 d, J=1.8Hz) Reference
Exanple 78 3- (2 3,4,6-Tetra- O acetyl -(3-D-dl ucopyranosyl oxy)-4-({4-

[ (1E)- 33@5@5®W§ﬁﬂm@rﬁ/li52 chl or ophenyl ) met hyl )-5- 15 -

i sopropyl - H-pyrazol e The ti t I e conmpound was prepared in a simlar manner
to ] 2 @tre 4 using 3-(2,3,4,6-tetra-

O acetyl - [ 3- D?@ucopyranosyl o 4-[ (4-brono-2-chl oro

phenyl ) net hyl - r‘p%/r‘”éfopéeipﬁle@a&noﬁ §imilar manngy to
tetra- O acet Iuco yranosyl ox y)-4- %Bé )ronophenyl ) -

met hyl ] -@Q%éﬁﬁﬁﬁype% fdfleélce F:?‘IamRIFv'RJI( faNd §-ppRno-2-chloro-

benzoic acid instead of 4-bromo-2-methylbenzoic acid.

]
"H—NMR (CDCl3) & ppm:
10 1.9-2.0 (1H, m), 4.73 (2H, 4, J=5.5Hz), 7.3-7.45 (2H, m),

7.45-7.55 (1H, m)

Reference Example 76

4-[(4~-Bromo-2-chlorophenyl)methyl]-1,2-dihydro-5-isopropyl-

15 3H-pyrazol-3-one

The title compound was prepared in a similar manner to
that described in Reference Example 15 using 4-bromo-2-chloro-
benzyl alcohol instead of 4-bromo-2-methylbenzyl alcohol.
1H—-NMR (DMSO-dg) O ppm:

20 1.07 (6H, d, J=6.9Hz), 2.7-2.85 (1H, m), 3.61 (2H, s), 6.97 (1H,

d, J=8.5Hz), 7.46 (1H, dd, J=8.5Hz, 2.0Hz), 7.66 (1H, d, J=2.0Hz)

Reference Example 77

3-(2,3,4,6-Tetra-0O-acetyl-f-D-glucopyranosyloxy)-4-[(4-

25 bromo-2-chlorophenyl)methyl]-5-isopropyl-1H-pyrazolg

The title compound was prepared in a similar manner to

that described in Reference Example 12 using 4-[(4-bromo-2-



1.1-1.2 (6H, m, 1.85 (3H, s), 2.0 (3H, s), 2.02 (3H, s), 2.05 (3H 5s),
2.85-3.0 (1H, m, 3.27 (2H, d, J:6.4Hzg 3. 68 (1H d, 16 2fovkswber7/bizds 3. 78
(1H, d, J=16.7Hz),3.8-3.9(1H m,4.12292(1 , 4.32 (1H, dd, J=12.6Hz,
3.8Hz), 5.15-5.3 (3H, m, 5.43 (1H, d, J= 7 8Hz), 6.2-6.35 (1H, n, 6. 42
(1H, d, J=16.1Hz), 6.96 (1H, 230 16 Novenber 2006 d, J=1 . 6Hz) , 7.13
(1H, dd, J=8. 2Hz, 1 . 6Hz) , 7.36 (1H d, J=1 . 6Hz ) Exanple 116

4-{[ 2- Chl or o- 4- (3-{1-[(pi perazin-1- I)carbonyl] 1- (et hyl)

et hyl cabaeRABRBPYINeHERY ] ) fret h9+g¥@r@BSDlgp%@pyiLaﬁstrawl 3-

oXy) - 5-i sopropyl - 1H p}/razol e The title conpound was prepared in a simlar
manner &€ iRt i bedl | A~ EXahprey hoxygerrgonyl-2-methylpropoxy) -
3-(2,3,4,6-tetra- Oacet

D- gl ucowmwlh- {{%ﬁm:@r@ eat HORYPPDHH- PEenyrpzpli@-one.

chl orophenyl } et hyl ) - 5-i sopropyl - 1H pyrazol e and 1-(2-amn no-

2- met hyI BroB¥MBnyCPCA3( béneyinexycar bonyl ) pi perazi ne instead of
3-(2,3,4,6-tetra-O acetyl -(3-D-gl uco yranosyloxg%{ &4

{2-]1- cért;dxyﬁﬂ(ﬁret%-yT)%Hﬁchar%a{ 19)et RoRy} {BHpes hy|2-03 (3H, s),
phenyl ) net 7yI] 5-isopropyl - 1H pyrazol e and 1-benzyl 15 pi per azi ne,

respect |2vé’| 3HHS) NI‘?R 5CI§3 pﬂﬁl B f51(2H(6F-°1 #1617@3)(6?1 74)
1.8-1.95 n}ﬁ 2. g 1 -t, % 2

2.65-2. 95 5131 16371'26 - 3(4‘—14(1Hy g 3359’4(844(1#) m$ 0493(1+(+1Hc| J=7.
1Hz) , 6.95-7. r? é g J=1,3Hz) Test Exanple_1l Assay
for |nhldﬂt8n}2 té 3# Hurrénls $5 é‘f‘r\}l‘ly 26 didhi Ky dnd - 1Hz) .

constructl on oh tctlle vectﬁ{z xprez\sswlg I}Hirrag %Hz’ 1.8Hz), 7.49 (1H,

10 d, J=1.8Hz)

Reference Example 78

3-(2,3,4,6-Tetra-0-acetyl-f-D-glucopyranosyloxy)-4-({4-

[(lE)-3-carboxyprop-l-enyl]-2-chlorophenyl}methyl)-5-

15 isopropyl-lH-pyrazole

The title compound was prepared in a similar manner to
that described in Reference Example 4 using 3-(2,3,4,6-tetra-
O-acetyl-fB-D-glucopyranosyloxy)-4-[(4-bromo-2-chloro-
phenyl)methyl]-5—isopropyl-lH;pyrazoleinsteadof3—(2,3,4,6—

20 tetra-O-acetyl-f3-D-glucopyranosyloxy)-4-[ (4-bromophenyl) -
methyl]-5-isopropyl-1H-pyrazole. |
lH-—NMR (CDbCl3) O ppm:
1.1-1.2 (6H, m), 1.85 (3H, s), 2.0 (3H, s), 2.02 (3H, s}, 2.05
(3H, s), 2.85-3.0 (1H, m), 3.27 (2H, 4, J=6.4Hz), 3.68 (1lH, 4,
25 J=16.7Hz), 3.78 (1H, d, J=16.7Hz), 3.8-3.9 (1H, m), 4.1-4.2 (1H,
m), 4.32 (1H, 44, J=12.6Hz, 3.8Hz), 5.15-5.3 (3H, m), 5.43 (1H,

d, J=7.8Hz), 6.2-6.35 (1H, m), 6.42 (1H, 4, J=16.1Hz), 6.96 (1H,



25 The cDNA library was prepared for PCR anplification by reverse
transcription fromtotal RNA deprlve% fromhuman smal he NoNaHdNE0OEN |
gene) using aligo-dT as a primer. HB this 231 16 Novenber 2006 cDNA
library as a tenplate, the DNA fragnent coding 1 to 2005 bp of human
SA.TI (ACCESSI ON: M24847), which was reported by Hediger et al., was
anplified by PCR nethod and inserted into the nulti-cloning site of

ot cho 400 he OBdvT Byl § 17 dlbr 1 54~ S64ached? by TEPabl S SATEHTE ALk |

i ne stably expre55|ng human SA.T1 The expression vector of human SG.T1

was di gested by Sca into a linear DNA. The linear DNA was transfected
into C}K>KI ceiés by means of |ipofection (Effectene Transfection
Reagent Neonycin resistant cell lines were selected by culture

by t
gr eatests

(A J y . .,‘,. RAF =Ya ) S !
CS1-5-11D ceI s . \Were cu t ed in he presence of Gﬂ18 at 200 g/nL 3)
Measur e )% 1A ty agalnst the uptake of
nmet hyl - a- D-glu@1 OS'Q? K S me{e seeded into a
06wl | oul Lur e e oAt srepar g 41%eai SVl SRR (O e
for 2 days dint upt ak S ure of non-label ed
(S gray Do deaeriRa ITE RNt Aot atrn e mita So e - Qe Sk T o
the upt ke, U SE-LRbL /1 5y FORL Y AL p91%403”t4a§%@5<§gt%*y_qr d&17-2-
10 chlorophenyl}methyl)-5-isopropyl-1H-pyrazole and 1-(2-amino-
2-methylpropionyl)-4-(benzyloxycarbonyl)piperazine instead
of 3-(2,3,4,6-tetra-0O-acetyl-f3-D-glucopyranosyloxy)-4-[(4-
{2-[1-carboxy-1-(methyl)ethylcarbamoyl]ethoxy}-2-methyl-
phenyl)methyl]-5-isopropyl-l1H-pyrazole and l-benzyl-
15 piperazine, respectively.
'H~NMR (CD30D) & ppm:
1.1-1.2 (6H, m), 1.43 (6H, s), 1.8-1.95 (2H, m), 2.17 (2H, t,
J=7.7Hz), 2.59 (2H, t, J=7.6Hz), 2.65-2.95 (5H, m), 3.25-3.45
(4H, m), 3.5-3.9 (8H, m), 5.09 (1H, 4, J=7.1Hz), 6.95-7.1 (2H,

20 m), 7.2 (1H, 4, J=1.3Hz)

Test Example 1

Assay for inhibitory effects on human SGLT1 activity

1) Cloning and construction of the vector expressing human SGLT1
25 The cDNA library was prepared for PCR amplification by
reverse transcription from total RNA deprived from human small

intestine (Ori gene) using o0ligo-dT as & primer. Using this



25 2 mM potassium chloride, 1 nM calciumchloride, 1 nM magnesi um
chloride, 10 nM 2-[4-(2-hydroxyethyl)-1-pi perazi nyl ] ef bansreniiehf 000€
acid, andsnMt ri s (hydr oxyne thyl ¥3hm n om ethane) at the 16 Novenber
2006 232 final concentration of 1 mMM A test conmpound was di ssolved in
di met hyl sul foxide, and then appropriately diluted with distilled water.
The test conpound solution was added to the uptake buffer containing 1
mM a- M5 and designated as a 5 neasurenent buffer. For the control group,
t he nmeastNéngabrapyf f6rawk eabBlatanythesiNg oipaamen e repal & 2065
measuring the basal uptake, a basal t ake nmeasurenment buffer which

cont ai n¥P12§ hwméﬁoﬁﬁh51cﬁﬂ6ﬁk§§IpN§t@géaéﬁ‘soﬁﬁaﬁﬁcWﬁérﬁ@@owﬁ§d by
prepared. After renoving the culture mediumof CS1-5-11D cells, 10 180 L
of the pedigedaefent - buFaerapphelbadaby Upftiakee Bigg end wntswmedalmp was
added to each well and incubated at 37 C for 10 mnutes. After repeating
t he samther alfdncloni@g pride ofaPedi? bdfifor Way irtemaasy). - TEheadAvel |
was added 75 L of the measurenent buffer or the basal uptake buffer was
addedl 15eangnicecdbsead et 855 @epfeathiourateheér te ehbei ReVAOUABASUr eneNt
buffer, cells were washed twice with 180 p-L per well of the washing

buf fer F?@@rﬁ§§aﬁe@N@aKéibuffer containing 10 nM non-1abeled a-M35 . The
cells were solubilized 75 L per well of 0. 2 nol/L sodium hydroxi de.
The cel P)| fsiedd igdrent éﬁ:sfcé?#ﬁdl%‘?ﬁ oS DRPFY ceFPREeS1iPPabRARH) SCARd t hen
added 150 L of McroScint-40 (Packard) and m xed. Radioactivit

neasured by medf8§ GFPTHTEHBRSETGT Pat PERAR gty W‘Fép‘?:b%ﬁ?t?éé&zéf"&)

One hundred % was set_to th hfference bet ween t he ugéake in_the
control g+%tl?) a lineaxr DNA. inear DNA was transfect into CHO-K1

10 cells by means of lipofection (Effectene Transfection Reagent:
QIAGEN). Neomycinresistantcell lineswere selectedbyculture
in the medium containing G418 (1 mg/mL, LIFE TECHNOLOGIES), and
then the activity against the uptake of methyl-a-D-gluco-
pyranoside was measured by the method described below. The cell

15 line, which showed the greatest uptake activity, was selected
and designated as CS1-5-11D. CS1-5-11D cells were cultured in
the presence of G418 at 200 pg/mL.

3) Measurement of the inhibitory activity acainst the uptake
of methyl-a-D-glucopyranoside (o0-MG)

20 CS1-5-11D cells were seeded into a 96-well culture plate
at a density of 3 x 104 cells/well and cultured for 2 days, and
were used in the uptake assay. A mixture of non-labeled {(Sigma)
and 14C—Zl.abeled a-MG (Amersham Pharmcia Biotec) was added to
the uptake buffer (pH 7.4; containing 140 mM sodium chlbride,

25 2 mM potassium chloride, 1 mM calcium chloride, 1 mM magnesium
chloride, 10 mM 2-[4-(2-hydroxyethyl)-1l-piperazinyl]jethane

sulfonic acid, and 5mM tris(hydroxymethyl)aminomethane) at the



and the basal uptake, and the uptake of methyl a-D-gluco 25 pyranoside at
each drug concentration were cal cul ated. The drug congenbtahben,20ab
whi ch 50% upt ake of nethyl a-D- gl ucop3? anosi de was inhibited (I1C50
value), was calculated using logit plot. 233 16 Novenber 2006 The
results are shown in Table 1. [Table 1] Test 1C90 value (nM conpound
Exanple 15 113 Exanple 18 181 Exanple 21 12 Exanple 24 24 Exanple 27
237 Exanple 28 267 Exanple 29 431 Exanple 30 52 Exanple 31 96
Exanpl e £32a2200oneratipbd i3 2741 mhanpl te8l QgBpoExdnpre A5 slbreddianpl e
48 31 Exanple 57 39 Exanple 61 18 Test Exanple 2 5 Assay for
i nhi bi t Griyredifvdctssr1dpxgldsod gldcdsen |anetopntaeaty dipukafiswith
distilled water. The test compound solution was added to the
uptake buffer containing 1 mM a-MG, and designated as a
) measurement buffer. For the control group, the measurement
buffer without any test compound was prepared. For measuring
the basal uptake, a basal uptake measurement buffer which
contains 140 mM chorine chloride instead of sodium chloride was
prepared. After removingthe culturemediumof CS1-5-11Dcells,
10 180 pL of the pre-treatment buffer (the basal uptake buffer
without a-MG) was added to each well and incubated at 37°C for
10 minutes. 'After repeating the same treatment, the
pre-treatment buffer was removed. To each well was added 75
uL of the measurement buffer or the basal uptake buffer was added
15 and incubated at 37°Cfor 1 hour. After removing the measurement
buffer, cellswere washed twicewith 180 pL perwell of the washing
buffer (the basal uptake buffer containing 10 mM non-labeled
a-MG). Thecells were solubilized by 75 uL per well of 0.2 mol/L
sodium hydroxide. The cell lysates were transferred into
20 PicoPlates (Packard), and then added 150 uL of MicroScint-40
(Packard) and mixed. Radiocactivity was measured by means of

micro-scintillation counter TopCount (Packard). One hundred %

was set to the difference between the uptake in the control group

and the basal uptake, and the uptake of methyl a-D-gluco-

o
(@7

pyranoside at each drug concentrationwere calculated. The drug
concentration, atwhich50%uptake of methyl a-D-glucopyranoside

was inhibited (ICsg value), was calculated using logit plot.



1) Preparation of diabetic rat nodel Male wi star rats (Japan Charl es
River) , aged 8 weeks old, 234 16 Novenber 2006 were {gjslcfBer 2006

ni coti nami de (230 ng/kg) intraperitoRedlly. Fifteen mnutes after
injection, they were injected streptozotocin (85 ng/kg) intravenously
fromtail vain under anesthesia with ether. After a week, rats were
fasted overnight 5 and then glucose tol erance test (2 g/kg) was done. The
rats which showed pl asma gl ucose concentration at 1 hour after gl ucose

| oad wa§hevae 300 ek e stk ebaledet - use |iquid nmeal tolerance test.
2) Liquid nmeal tolerance test 10 After overnight fasted, the diabetic
rats weddaddas |3} administered a test compound (1 ng/kg) , which was
dissolved in_ distilled water, in the drug-treating group, or distilled

wat er allone iTrg_)Sq7controI group. Imredi ately jafter the conpound
adm ni stnati on, 1n.q25 kcal I&go ovaluguidMieal |[(No. 038, Control 15 diet,
assorted|w fR"EEXYY n jand naltose; Oriental Yeast Co., Ltd.) was | oaded
orally. The blood was [colTected fromtarl artlery inmediately before and
af ter adni AFSfPAS dr® with the titde8 course, and treated with heparin
~i mmedi at ¢ty The bitoodf was centrifuged, and jthe plasma was collected to
quanti fy |t FEapipdend &l jucose 20 é8Acentration [by gl ucose oxi dase met hod.
Pl asma gl i t (oh), 0.5 and 1 hour after
the drug &dwinplstrdtijon are showd in Table 2. The values in the table
are presented—as—thenpan—SE—25235—316Novenber 2006
Example 24 24
Example 27 237
Example 28 267
Example 29 431
Example 30 52
Example 31 96
Example 32 220
Example 33 174
Example 34 245
Example 35 115
Example 48 31
Example 57 39
Example 61 18

Test Example 2

5 Assay for inhibitory effects on blood glucose level increase

in rats
1) Preparation of diabetic rat model

Male wistar rats (Japan Charles River), aged 8 weeks 014,



[ Tabl e 2] Test Plasna gl ucose concentration (ng/dL) conmpound Ch 0.5h |h
Control 117 8 326 46 297 35 Exanple 21 118 9 156 145ndv¥&ubek92060Nnt 10l
121 7 313 33 303 63 Exanple 30 1234 6 163 8 187 9 Control 140 11
280 22 287 23 Exanple 32 125 8 223 20 278 32 Exanple 33 127 11
207 8 251 21 Control 116 11 241 15 237 10 Exanple 48 112 5 139 4
132 4 Control 133 9 236 9 210 11 Exanple 57 126 6 149 7 158 10
Control 122 6 277 16 272 21 Exanple 61 116 .6 136 6 172 37 Test
Exanpl e "$T&c el 80h& Tit i estasi d 1ERe k) (L ERBgpARCORPRE LY -32- 37 g,
n =5), aged 6 weeks ol d were fasted for. 4 hours. A test corrpound

whi ch t(ﬁe@s(?}—\ﬂébt?% i &4 1 ISP Tt D, RSY AT hi SRaFEBSEral ly at  a
dose of 1 g/kg, and then mce were observed for 24 hours. The results

are shoMIiel?ttor?é’thﬂJva&Bngmﬁdﬁlgé Sntfé‘v[eﬁé’b‘lselYB]fr?&tta&&nﬁ@%’duNGﬁﬁer of

deat h anple 57 0/5 236 16 Novenber 2006 | ndustri al CPI i cabili ty
anesthe51aw1thether After aweek, ratswere fasted overnight

5 and then glucose tolerance test (2 g/kg) was done. The rats
whichshowedplasmaglucoseconcentrationat:Lhourafterglucose
loadwas over 300mg/dL were selected touse liguid meal tolerance
test.

2) Ligquid meal tolerance test

10 After overnight fasted, the diabetic rats were orally
administered a test compound (1 mg/kg), which was dissolved in
distilled water, in the drug-treating group, or distilled water
alone in a control group. Immediately after the compound
administration, 17.25 kcal/kg of liguid meal (No. 038, Control

15 diet, assorted with dextrin and maltose; Oriental Yeast Co.,
Ltd. ) was loadedorally. Thebloodwascollectedfromtail artery
immediatelybeforeandafteradministrationwiththe time course,
and treatedwithheparin immediately. Thebloodwascentrifuged,
and the plasma was collected to guantify the plasma glucose

20 concentration by glucose oxidase method. Plasma glucose
concentrations at pretreatment (Oh), 0.5 and 1 hour after the

drug administration are shown in Table 2. The values in the

table are presented as the mean = S.E.

25



The pyrazol e derivatives represented by the above general forrmula (I) of
the present invention, pharmaceuticall accept abl e salst fotrb@seOf2006
andprodrugs thereof exert an inhibit®¥y 5 activity i nhuman SGLT1 and can
suppress increase of blood glucose |evel by inhibiting absorption of

car bohydrate such as glucose at the small intestine, and particularly,
can normalize postprandial hyperglycem a by del ayi ng carbohydrate
absorption based on the nechanism Therefore, the present invention can
10 providebégcélll ent agents for the prevention or treatment of a disease

associ ated with hyperglycem a such as diabetes inpaired glucose
tol erance,| di gheti ¢ GOMIMLAL hOHSe RRRSIY a1 dhémbi/ke)| I n addition,
since the ppyrazol e derivatives—+epresentedhy—the—abeve general formul a
(1) of phpCmeQ@ﬁ? nveqohop andrsapt§h15 theredﬂzare _nportant as
by he aboe GUHEr Al | Formi e %1} 220 e Comiduasts eBrebent od by the -
above genefEalanfparearallai@B) + of ot helpeesentls nuetd i on tan| be readily
prepared vjia such conmpounds. 201237 16 Novenber 2006 AIMS 1. A
pyrazol e derComtiok [éplesent dd pylBhe: g&PerdOFotnubd: | R6 R4 R6 R3 Q
Re T ’NE‘lxample3o 121 + 6 |[163 * 8 |187 * 9
Control |140 + 11 | 280 + 22 |287 = 23
Example 32( 125 * 8 223 + 20 {278 = 32
Example 33} 127 = 11 207 =« 8 251 + 21
Control |(116 + 11 241 =+ 15 |237 %+ 10
Example 48} 112 & 5 139 + 4 132 % 4
Control | 133 =% 9 236 = 9 210 = 11
Example 57| 126 = 6 149 = 7 158 + 10
Control | 122 = 6 277 = 16 (272 = 21
Example 61| 116 = 6 136 = 6 172 + 37
Test Example 3
Acute toxicity test
5 Male ICR mice (CLEA Japen, Inc.; 32-37 g, n = 5), aged
6 weeks o0ld, were fasted for 4 hocurs. A test compound, which
was dissolved in distilled water, was administered orally at
a dose of 1 g/kg, and then mice were observed for 24 hours. The
results are shown in the following Table 3.
10 [Table 3]

Test compound

Number of death

Example

57

0/5




Ri 5 wherein Rl represents a hydrogen atom a Cl1_6 al kyl group, a C2_6
al kenyl group, a hydroxy(C2_6 al kyl) group, a C3_7 cyckonbkatbergroup, a
C3_7 cycloal kyl -substituted (C1_6 al ﬁ) group, an aryl group which may
have the sane or different 1 to 3 substituents 10 selected fromthe group
consisting of a halogen atom a hydroxy group, an am no group, a Cl-6
al kyl group and a Cl1_6 al koxy group, or an aryl(Cl-6 alkyl) group which
may have the same_or different 1 to 3 substituents selected fromthe
group comsietfryadsARRALGERALI1IA¥om a hydroxy group, an anino group, a
Cl1_6 alkyl group and 15 a Cl _6 al koxy group on the ring: one of Qand T
represents a gFoBPYEFOeSHt BIBYTLRES FEPRASED tadPY theovbrip enemgl o
OH or acgrouE represented by the fornula: 238 16 Novenmber 2006 HO O O
HOH CPrRifelfheobt HRF PERFERENEEVENELOB - aPRFAMGCSWT 12 Hal o (C. 1-6
al kyl') group, a Cl1-6 _al koxy-substituted éCl-G al kyl ) %roup or, a C3-7
cycl oal KYFCGR baple s RS sidGedntRI RTAGER §§ﬁ‘e§teé)rﬁye’ée L PEGE IR0 Ya
hydr oxy grou a Cl-6 al kyl g\rou(gii a Cl-6 al koxy grou a ClL 6 alkylthio
group, Pl BLEL 6 AR JORFbARS G SRR eSS LAFCRERPE O BUBOTA T IoRSs
al koxy-substjtuted (Cl-6 al koxg% group, a C3-7 cycloal kyl -
level by inhibiting absorption of carbohydrate such as glucose
at the small intestine, and particularly, can normalize
postprandial hyperglycemia by delaying carbohydrate absorption
based on the mechanism. Therefore, the present invention can
10 provide‘excellent agents for the prevention or treatment of a
disease associatedwithhyperglycemiasuchas diabetes, impaired
. glucose tolerance, diabetic complications, obesity or the like.
In addition, since the pyrazole derivatives represented by the
above general formula (II) of the present invention and salts
15 thereof are important as intermediates in the production of the
pyrazole derivatives represented by the above general formula
(I), the compounds represented by the above general formula (I)

of the present invention can be readily prepared via such

compounds.



substituted (C2-6 al koxy) group or a group of the general formula: 10
-A-R8 in which A represents a single fond, an oxygen atsompvambemtdnoeene
group, an ethyl ene group, -OCH2- or “CH20; and R8 represents a C3-7
cycl oal kyl group, a C2-6 heterocycl oal kyl group, an aryl group which may
have the sane or different 1 to 3 substituents selected fromthe group
consisting of a halogen 15 atom a hydroxy group, an am no group, a Cl-6
al kyl group, a Cl-6 al koxy group, % al kenyl oxy group, a hal o(Cl-6
al kyl) group, a hydroxy(Cl_6 al kyl(?“glr%& p, a carboxy group, a C2-7
al koxycar bonyl group, a cyano group and a nitro group, or a heteroaryl
group which may have a substituent selected fromthe 20 group consisting
of a halogen atomand.a Cl-6 _alkyl graoup; .X resents a_single bond, an
oxygen atom oraA RYEGHHE g%?%‘ﬁ?lc‘.#(g?é%rpérs?%rﬁnsteag §§ntg %gﬁgﬁ&aiap‘%l@%fa‘
al kyl ene group or a C2-6 al kenylene group with the proviso that X is a
single bond 25 en Yis aR/si ngl e bond; 16 Novenber 2006 239 Z
representsrﬁ\7 car ongl_lYg{zg__g{]a or a sulfonyl group; R4 and RS are the sane

, edc ‘R

or differe afm sents a hydrogen atomor a Cl-6 al kyl group
whi ch may hav w sane or different 1 to 3 groups selected fromthe
follow ng su uemrt 5 group (i) , or they bind together with the

nei ghborghng pitregen atomto forma C2-6 cyclic am no group which may

have a subgti juq selected fromthe group consisting of a Cl-6 al kyl
group and Nanhydroxy(Cl-6 al kyl) group; and R
H1

5 wherein
Rl represents a hydrogen atom, a Cy-¢ alkyl group, a Cz-¢
alkenyl group., a hydroxy(Cz.¢ alkyl) grcup, a C3-7 cycloalkyl
group, a C3-7 cycloalkyl-substituted (Cj.¢g alkyl) group, an aryl
group which may have the same or different 1 to 3 substituents
10 selected from the group consisting of a halogen atom, a hydroxy
group, an amino group, a Cj1-¢ alkyl group and a C;_g alkoxy group,
or an aryl(Cj-¢ alkyl) group which may have the same or different
lto3substituentsselectedfromthe groupconsistingof ahalogen
atom, a hydroxy group, an amino group, & Cj.g alkyl group and
15 a Cj1.¢ alkoxy group on the ring;

oneofQandTrepresentsagrouprepresentedbythe formula:

|

- .O0_ .0
HO
HOY “OH

OH

or a group represented by the formula:



R, Rare the sane or different, and each represents 36 7 10 a hydrogen
atom a halogen atom a Cl_6 al kyl group or a C1-6 al Ii%xxogér&y&; Q¢
substituent group (i) consists of a HMadroxy group, an am no group, a
nono or di (Cl-6 al kyl)am no group, a nono or di[hydroxy(Cl-6al kyl)]am no
| am nogrurei do group, asul fam de 15 group, a nono or di (Cl-6 al kyl)ureido
group, a nono or di (Cl-6 alkyl)sulfam de group, a C2-7 acyl am no group,
a Cl-6 al kyl sul fonKI am no group, a group of the general formula:
-CON(R9)R10 .in which R9 and R10 are the same or different, and each
representsg & n atomor a Cl-6 al kyl group which nmay 20 have the
same or differjent |1 to 3 substituents selected from the group consisting
of a hydroxyyogrgdp/omn am no group, a nono or di (Cl-6 al kyl)am no group,
a mono or di[hygioxy(Cl-6 alkyl)]am no group, an ureido group, a nono or
di (C1-6 al kyl)ureido group, a C2-7 acylam no group, a Cl1_6 25
al kyl sul f onyl avhnoegriodptved aeprebanoyla g oy lkyrl ghevpbiandalbqget her
wi th the neighboring nitrogen atomto forma C2-6 cyclic amno group
whi ch maglhgve arsubstattiend aS&cest-eatfotdrmdtesl graoup 24Rv16 dowepber 2006
consisting of a Cl1-6 al kyl group and a hydroxy(Cl-6 al kyl) group, a C3-7 -
cycl oal kgl cgroupycrod PPl heteupecycl oal kyl group, an aryl group which may
have the sane or different 1 to 3 substituents selected fromthe group
consisting of & hadtwgesemt®om hydrpdeoxyt &mgrolmml agera@ton, gadupdrextl- 6
al kyl group and a Cl1-6 al koxy group, a heteroaryl group which may have a
substi t uentupel 2c¢tied 4ty iy eupr -coRdkoKiyngrofira ddlicgenlley birand a
Cl-6 al kyl group,

group, a halo(C;-.g alkyl) group, a halo(Ci.¢ alkoxy) group, a

Ci-¢ alkoxy-substituted (Ci-¢ alkoxy) group, a C3-7 cycloalkyl-
substituted(C2_5alkoxy)grouporwagroupcﬁfthegeneraiformula:
10 —A—R8 in which A represents a single bond, an oxygen atom, a
methylene group, an ethylene group, -OCHz- or -CHO0-; and R8
represents aCi-7cycloalkyl group, aCy-g heterocycloalkyl group,
an aryl group which may have the same or different 1 to 3
substituents selected from the group consisting of a halogen
15 atom, a hydroxy group, an amino group, a Ci-g alkyl group, a
C1-¢ alkoxy group, a Cp.g alkenyloxy group, a halo(Cj;_g alkyl)
group, a hydroxy(Ci-g¢ alkyl) group, a carboxy group, a Cp_7
alkoxycarbonyl group, a cyano group and a nitro group, or a
heterocaryl group which may have a substituent selected from the
20 group consisting of a halogen atom and a C;.g alkyl group;
X represents a single bond, an oxygen atom or a sulfur
atom;
Y represents a single bond, a Cj.¢ alkylene group or a
Cy_g alkenylene group with the proviso that X is a single bond

25 when Y is a single bond;



a C2-6 cyclic am no group which may have a substltuent selected fromthe

group consisting of a Cl-6 alkyl group and a hydr oxy(Cig qq&gn@legybb%
group, and a Cl_4 aronmatic cyclic am2@® group which nmay have a Cl-6

al kyl group as a substituent, or a pharmaceutically acceptable salt
thereof. 2. A pyrazole derivative as clained in claim1; whereinyY 15
represents a Cl1_6 al kyl ene group or a C2-6 al kenyl ene group; one of R4
and R5 represents a Cl-6 al kyl group which has the sane or different 1
to 3 groups séi ecepdesennst Aechobbowl ngrospbeti tusntl fgmoup gxdup; t he
other represents a hydrogen atomor a Cl-6 alkyl group which may have
the sane or diXfemehR late 20 Iagroupsdsefecert, fanid¢heh foigovdergs
substituent group (i); and substituent group (i) consists of a hydroxy

group , am@EBsegratyy om a0 q0e1kly [ Girdupl Wyl ¢glamap lgEoeiptha Semn or
di [ hydroxy(Cl1-6 alkyl) ]Jamno group, an ureido group, a sulfam de group,
a nono @r ddf{€tebal kyd pgmiuies gebeptea fmomafor £di L CF16 galdbd Y stuldrani de
25 group, a C2-7 acylam no group, a Cl-6 al kyl sul fonyl am no group, a
group ofgrxdep ddner alr foeyniind tOANRESRYA t hnt Indyi et RO @ndn RI0L taygeen he
sane or different, and each represents a hydrogen atom 241 16 Novenber
2006 orateonCteo atk§lCoge @y Milt @hinagrieapesiieh sagsiaovre disifterteinttuent to 3
substituents selected fromthe group consisting of a hydroxy group, an
anm no grsaipsc e dofivonr tile (©106p atkysd s Mo @f oupCi-a addmol ggroup and

di [ hydroxy(C1-6 al kyl))am no group, an ureido group, 5 a nono or di(Cl-6
al kyl ) ureilodgponpCi a6 GAKylakydzadmo group, a Cl-6 al kyl sul fonyl ami no
group and a carpangyl greup, or they bind together with the neighboring
ni t rogen at omR o RorandaR Care thgeppe oandhdf gronp . ilidhashyrannasents

substituent selected from
10 a hydrogen atom, a halogen atom, a Ci-¢ alkyl group or a Ci-g

alkoxy group; and
substituent group (i) consists of a hydroxy group, an amino

group, a mono or di{(Cji_-¢ alkyl)amino group, a mono oOr

di[hydroxy(Ci-¢ alkyl) jamino group, anureido group, a sulfamide
15 group, @ mono or di(Cji.¢ alkyl)ureido group, a mono or di(Cj;-¢

alkyl)sulfamide group, a Cs.7 acylamino group, a Ci-g

alkylsulfonylamino group, a group of the general formula:

—CON(RQ)Rlo in which R9 and Rlo are the same or different, and

each represents a hydrogen atom or a C;.¢ alkyl group which may

20 have the same or different 1 to 3 substituents selected from
the group consisting of a hydroxy group, an amino group, & mono
or di(Cj-.¢ alkyl)amino group, a mono oOr di[hydrox?(cl_e
alkyl)lamino group, an ureido group, a mono or di{Cj-g
alkyl)ureido group, a Cy.7 acylamino group, a Cji.g

25 alkylsulfonylamino group and a carbamoyl group, or they bind
together with the neighboringnitrogen atom to forma Cy_¢g cyclic

amino group which may have a substituent selected from the group



the group consisting of a Cl-6 al kyl group and a hydroxy(Cl-6 10 al kyl)

group, a C3_7 cycloal kyl group, a C2_6 heterocycl oal ky& Igo_\pe“?j Slgyl
group whi ch may have the same or diff24®ent 1 to 3 subs?f sePect ed

fromthe group consisting of a halogen atom a hydroxy group, an an no
group, a Cl-6 alkyl group and a Cl-6 al koxy group, a heteroaryl group
whi ch may have a 15 substituent selected fromthe group consisting of a
hal ogen atom and a Cl1_6 al kyl group, a C2-6 cyclic ami no group which may
have a suhstisttuenrt ose ect ed1kyamitdep ghaup hgdrsdket(iCAg ¢ afliay Ol goabkyl
group and a hydroxy(Cl_6 al kyl) group, and a Cl_4 aromatic cyclic amno
group whicts pyviave 1&xyAlgicabkyd @rgupe Bsracsebstikxuengrou@ ar aayl
pharmaceutically acceptable salt thereof. 3. A pyrazole derivative as
cl ai mred igmoclpavhizh wmaersive diie semeR4raddf RorerpriesenBssab€iiGuahkyl
group which has a group selected fromthe follow ng substituent group
(iA) , thelethied 25omegresemiup aohyisbges @f enpandes st wehydgrsup
(1A is a group. of the general formula: -CON(ROA)RLOA in which ROA and
R10A %i ndroupgedthaminia hrohp, reCghpaiknd qidumgeald atConmy tad ¥axryrgaoGg, 6
cyclic 16 Novenber 2006 242 am no group which may have a substituent
sel ect edaf heterherglogpoupowsishimygy dfave @ls6balthkybegtoaplacded from
hydroxy(Cl-6 al kyl) group, or a pharmaceutically acceptable salt
t her eof . thedgrdupycausietdegi vhta e lagiesl attwedand art, gnhelafylchabny, 1- 3,
wherein X represents a single bond; and Y represents a trinethylene
group or aaCi-gprygény anéngroupyp ethizh pharinece @ sobklky tacodpsabeetsdl t
thereof. 10 5. A pyrazole derivative as clainmed in any one of clainms 1-3,
from the group consisting of a Cj_-g alkyl group and a hydroxy(Cj-¢

10 alkyl) group, and a Cj_4 aromatic cyclic amino group which may
have a Ci.¢ alkyl group as a substituent,

or a pharmaceutically acceptable salt thereof.

2. A pyrazole derivative as claimed in claim 1, wherein Y
15 represents a Ci-g alkyléne group or a Cj-g alkenylene group;
one of R4 and R5 represents a Cij-g alkyl group which has the
same or different 1 to 3 groups selected from the following
substituent group (i), the other represents a hydrogen atom or
a Ci-g alkyl group which may have the same or different 1 to
20 3 groups selected from the following substituent group (i); and
substituent group (i) consists of ahydroxy group, an amino group,
a mono or di(Cj-¢ alkyl)amino group, a mono or di[hydroxy(C;.-¢
alkyl)lamino group, an ureido group, a sulfamide group, a mono
or di(Cj-¢ @alkyl)ureido group, a mono or di(Cj.g alkyl)sulfamide
25 group, a Cy-7 acylamino group, a Cj.g alkylsulfonylamino group,
a group of the general formula: —CON(RQ)R10 in which R9 and Rlo

are the same or different, and each represents a hydrogen atom



wherein X represents an oxygen atom and Y represents an ethylene group
or a trinethylene group, or a pharmaceutically acceptable salt thereof.
15 6. A pyrazole derivative as claimed4in claimi1, wherd Hoxempepreddént s
a single bond; Y represents a single bond; one of R4 and R5 represents a
Cl_6 al kyl group which has the same or different 1 to 3 groups selected
fromthe follow ng substituent group (iB) , the other represents a
hydrogen atom or a Cl-6 al kyl 20 group which may have the sane or
differentod 4 @3 ,000ups gebest adichr nayt Aavkolkhewsagies vhs ditftyite rigr QUP
(iB) ; and substituent group (iB) consists of an ureido group, a
sul f am detyB Guhs ta tect Dseldct €1 fo oal Kyd puioaipdoogs DePing aabydroty( C1_6
al kyl )sul fam de group, a ClL_6 al kyl sul fonyl am no group, a group of the
general  2p-duyy MérA ami GANGRIBPR1 OBnéd Aot cdt 00 Ok 1RIB Jandh RLQBJwgpr esent s
a Cl1-6 al kyl group which has the same or different 1 to 3 substituents
sel ect ed fdmNdh&igmetEr NS Sk Akl )gahydooyyodd3 26 NeeamegrdRs
group, an am no group, a nono or di(Cl_6 alkyl) am no group, a nono or
di [ hydr oxy (ehdb ol Kyl ) agi Dk @I Pitife i @0 Gif QL0 HIOUR, acsk 1FRA DgrdiupCl_6
al kyl yureido group, a C_7 acylam no group, a Cl-6 al kylsulfonyl am no
group andh &-cardmapydu Df Ol ahiieo fdielp andepr €sehdmodl hyth@gerattary a
Cl-6 al kyl group which may have the sane or different 1 to 3
subst i t uenitrd selgeched #1iom tHe nghigpordarshstirogeafatohyidy @oymgacly, an
am no group, a nono or di (Cl1_6 alkyl)am no group, a nono or
di [ hydr oxap(cQl-c6 aalilkgl prpapi wbighowpy hawe @ euds tgrtaemt & edwmnd egty faiofCl 6
al kyl )urei do group, a C2_7 10 acylam no group, a Cl_6al kyl sul fonyl am na
group andhe carchanownsigrtdmy odr at Aeys By X apetdyrerand teh Khirargi @hbar i ng
ni trogen atom

1% alkyl) group, a C3z-7 cycloalkyl group, a Cz.g heterocycloalkyl

group, an aryl group which may have the same or different 1 to
3 substituents selécted from the group consisting of a halogen
atom, a hydroxy group, an amino group, a Cj_g alkyl group and
a Ci.g alkoxy group, a heterocaryl group which may have a

15 substituent selected from the group consisting of a halogen atom
and a C1-g alkyl group, a C2.¢ cyclic amino group which may have
a substituent selected from the group consisting of a C1.¢ alkyl
group and a hydroxy{Cj-¢ alkyl) group, and a C;-4 aromatic cyclic
amino group which may have a Cj.¢ alkyl group as a substituent,

20 or a pharmaceutically acceptable salt thereof.

3. A pyrazole derivative as claimed in claim 2, wherein one
of R4 and R5 represents a Cj;.g alkyl group which has a group
selected from the following substituent group (i), the other
25 represents a hydrogen atom; and substituent group (iA) is a group

10a
R

9A
of the general formula: -CON(R™ ') in which R9A and RlOA bind

togetherwith the neighboring nitrogen atom to forma Cy_¢g cyclic



to forma C2-6 cyclic am no group which may have a substituent selected
fromthe group consisting of a CL 6 al kyl group and ai1bydswsayezl 2606

al kyl) group, a C3-7 cycloal kyl group?4a C2-6 15 heterocycl oal kyl group,
an aryl group which may have the same or different 1 to 3 substituents
selected fromthe group consisting of a hal ogen atom a hydroxy group,
an amno group, a Cl 6 alkyl group and a Cl1_6 al koxy group, a heteroaryl
group which may have a substituent selected fromthe group consisting 20
of a hal 6§éRCagBPYRAE ILTOTE NAYE R YHotpl taeed-s6 1815 E farmbh e grawp

whi ch may have a substituent selected fromthe group consisting of a
Cl_6 al kyglngdsis nanef #h§uroR YTl B kRl @hydFoxydikd -a Tkl Aigseatd.c
cyclic amino group which may have a Cl-6 al kyl group as a substituent,
or a phaPFadeRHiFEAIACE HeCEIt ablaEceBr &als THhet ebFeTYOLA pyrazol e
derivative as clainmed in any one of clainms 1-6, 244 16 Novenber 2006
wherein Rl represents a hydrogen atomor a hydroxy(C2.6 alkyl) group; T
represents a group represented by the fornula:; HOO HV O4 OH or a group
repr esentited by?AtPEraathederiviadive agrp e @i sn g PEFERPRE L 3 CL_6
al kyl group or a _halo(Cl 6 alkyl) group; and R3 , R6 and R7 represent a
hydr ogen"AEEM1 Mo ePFETRideutd N9t ubt aBPe Saf EPERERBSGE. @

trimethylene group or a l-propenylene group, or a

pharmaceutically acceptable salt thereof.

10 5. A pyrazole derivative as claimed in any one of claims 1-3,
wherein X represents an oxygen atom; and Y represents an ethylene
group or a trimethylene group, or a pharmaceutically acceptable

salt thereof.

15 6. A pyrazole derivative as claimed in claim 1, wherein X
represents a single bond; Y represents a single bond; one of
R4 and R5 represents a Ci_g alkyl group which has the same or
different 1 to 3 groups selected from the following substituent
group (iB), the other represents a hydrogen atom or a Ci_¢ alkyl

20 group which may have the same or different 1 to 3 groups selected
from the following substituent group (iB); and substituent group
(iB) consists of an ureido group, a sulfamide group, a mono or
di(Cj1-g alkyl)}ureido group, a mono or di(Cj-¢ alkyl)sulfamide
group, a Ci-g alkﬁzlsulfonylamino group, & group of the general

25 formula: —CON(RQB)RlOB in which one of R9B and RlOB represents
a Ci-g alkyl group which has the same or different 1 to 3

substituents selected from the group consisting of a hydroxy



10 8. A pyrazole derivative as clained in any one of clains 1-6, wherein
one of Qand T represents a group represented by the _forrmula: HO'-'r
OT "0 HOYJ OH OHthe other represgnts ad 6 al kyl Bro0F™5%alr8Pe 6
al kyl) group, 15 a Cl16 al koxy-substituted (C16 al kyl) group or a C3_7
cycl oal kyl group, or a pharmaceutically acceptable salt thereof. 9. A
pyrazol e derivative as claimed in claim7 or 8 wherein T represents a
group represented by the formula: 245 16 Novenber 2006 HO U U HO CH OH

or a pharpapeutiCahl o agEER bl ensrdd tort NS ¢ dDkv ) BWEAZOLeoder i ¥ati ve

as claimed 1n claim7 or 9, wherein 5 Qrepresents an isopropyl group,

oraphar aaeubLCcak | Nyaeeepiabl e amebl) tarIeofgrddp , AaRr@HE¥8o0Graupyr azol e
derivative as clained in any one of clainms 1-10 or a pharnaceutically

accept ahl go88l srtdherepfy a1k 1h2rA Y Qg ,as chal nedyiamehal grddy,
wherein T represents a group represented by the fornula: HCO O EKJ " OH
OH or aa@oupaTiepl Sseneeh M hbeyfiphdla carbamoyl group, the other
) represents a hydrogen atom, a Ci-g alkyl group which may have
the same or different 1 to 3 substituents selected from the gro-up
consisting of a hydroxy group, an amino group, a mono or di(Cji-¢
alkyl)amino group, amono or dij{hydroxy(Ci.¢ alkyl) Jamino group,
an ureido group, a mono or di(Cj;-¢ alkyl)ureido group, a Cy_7
10 acylamino group, a C;-¢ alkylsulfonylamino group and a carbamoyl
group, or they bind together with the neighboring nitrogen atom
to form a Cop.g cyclic amino group which may have a substifuent
selected from the group consisting of a Ci_¢ alkyl group and
a hydroxy(Cji-¢ alkyl) group, a C3.7 cycloalkyl group, a Cio.g
15 heterocycloalkyl group, an aryl group which may have the same
or different 1 to 3 substituents selected from the group
consisting of a halogen atom, a hydroxy group, an amino group,
a C1-¢ alkyl group and a Ci-¢ alkoxy group, a heterocaryil group
which may have a substituent selected from the group consisting
20 of a halogen atom and a Cj;.g alkyl group, a Cp-g cyclic amino
group which may have a substituent selected from the group
consisting of a Cj-¢ alkyl group and a hydroxy(Cj-¢ alkyl) group,
and a Cj.4 aromatic cyclic amino group which may have a Ci_g

alkyl group as & substituent, or a pharmaceutically acceptable

25 salt thereof.

7. A pyrazole derivative as claimed in any one of claims 1-6,



iOHOV OH 15 OH in which the hydroxy group at the 4-position is
substituted by a glucopyranosyl group or a gal actopyranosyl group, or
the hydroxy group at the 6-position 24 substituted by& N@Vﬂ%ﬁﬁ&@&ﬁésy
group, a gal actopyranosyl group, aC2_7acyl group, 246 16 Novenber 2006 a
Cl-6 al koxy-substituted (C2-7 acyl) group, a C2-7 al koxy-
carbonyl -substituted (C2-7 acyl) group, a C2-7 al koxycarbonyl group, an
aryl (C2_7 al koxycarbonyl) group or a Cl-6 al koxy-substituted (C2-7
al koxycagheshh 8 Gpbrdsddes A BdazR)e¢h Galdn atd Yehaarekai(red knkghai m 1,
which is a conmpound selected fromthe foll ow ng group:
4- [ (4-{ 3gkbupar hameyphelsenrt Ry Ighetddy |ty arant 4 Prvpythe 2formula:
nethylphenyl?nethyl -3-(j 3-D gl ucopyr anosyl oxy) - 5-1 sopropyl - 10
1H pyrazol ;" 3-((3-Dgal act opyranosyl oxy)-4-[(4-{3-[1-{[4-(2-hydroxy-
et hyl ) pi perazin-1-y]]carbonyl)-1-(nethyl)ethyl carbanoyl] - '
propyl ) phen hyd | - 5-1 sopropyl - 1H pyrazol e;
3-(r-D—gaW% nosyl oxy) - 5-i sopropyl -4-{[4-(3-{1-[2 15
(dinethylaqh? yhgarbanoyl ] - 1- (net hyl ) et hyl car banoyl ) -
propyl ) phenyl ] m¢t hyl') - 1H pyr azol e;
4-[ (4-{3-[ 1-(2-am noet hyl car banoyl ) - 1- (net hyl ) et hyl -
car banoyl ] propyl ) phenyl ) et hyl ] - 3- (f 3- D- gal act opyr anosyl -
oxy) - 5-i §0pLO = 1H- o dl .
35D oo at Gy Rn e e e S S R - 1.

l

HO 0_ .0
HO ““OH

5 OH

Q represents a Cj.g alkyl group or a halo(Cj.g alkyl) group;
andRJ,R6andR7representahydrogenatom,(n:apharmaceutically

acceptable salt thereof.

10 8. A pyrazole derivative as claimed in any one of claims 1-6,
wherein one of QO and T represents a group represented by the

formula:

l

0
HO ©
HO “OH

OH

15 acCj-galkoxy-substituted (Ci_g alkyl) group or a C3z-7 cycloalkyl

group, or a pharmaceutically acceptable salt thereof.

9. A pyrazole derivative as claimed in claim 7 or 8, wherein

T represents a group represented by the formula:



[ (pi perazin-1-yl)carbonyl]-1-(nethyl)ethyl carbanoyl)- propyl) phenyl]
met hyl ) - 1H pyrazol e; o 16 November 2006
3-(3-D—g|ucopyranosyloxy)-4-[(4-{3-[lﬁiﬁ4~(2-hydroxyethyl)-

pi perazi n-1-yl)carbonyl)-1- (et hyl) et hyl car banmoyl ] 25

propyl)-2-met hyl phenyl ) met hyl ] - 5-i sopropyl - 1H pyr azol e;

3- (1 -Dgal act opyranosyl oxy) - 5-i sopropyl -4-{[4-(3-{1-[(4-

met hyl pi perazi n-1-yl)carbonyl]-1-(methyl)ethyl carbanoyl) 247 16 Novenber
2006  propyl ).phenyl ymet hyl }- 1H pyr azol e; -

3- (3- D- gaH&ct opyr ghosyl oxy) - 5-i sopropyl -4-{[4-(3-(1-[(4-

i sopropyl pi pegazi#; | -yl)carbonyl]-1-(nmethyl.)ethyl-

car banoy! ) pr8pyl)) pheflyl ] met hyl } - 14 pyrazoi e; 5

3- (J3-D gl ucopyr&nosyl oxy) -4-[ (4-{3-[(S) - 2- hydr oxy-1 -

(et hyl ) et hyl car banoyl ] pro H%phen L%% t hyl ]-5-jsopropyl - 1H pyrazol e;
3-(f3-D@ru@0[5§’ra§H€é‘{ﬂ‘%£\ﬁ% (EIH %536-[5( ‘92’5%9]5?8%-1- (et hyl )
et hyl car banoyl ] prop- 1 -enyl } phenyl) methyl]-5 10 i sopropyl -l H pyrazol e;
3-((3-D gl ucopyranosyl oxy) -5-i sopropyl -4-{[4-(2-(1-[(4-

T homy - Bl & Srdad Bk e g fae e a Shed! AR Yor o, wmeretn
3-([3:D ¢ I -4-[(4-{2-]2-hyd -1, 1-di

(et 1) ST o g FSoRE R Py G 1 BRET s HA G Bl aceeptaple
[ | - l.e;

I:),-S?Fg?%lgslal]}cl?tagcﬁe:rrz\egosf;l oxy) - 4- [ (4-{2-[ 1- ([ 4- (2- hydr oxyet hyl ) -

pi perazin-1-yl]carbonyl)-1-(methyl)ethyl car banoyl ] et hoxy) -

2- met hyl phenyl ) met hyl | - 5-i sopropyl - | H pyrazol e; 20

3-((3-D gl ucopyranosyl oxy) - 5-i sopropyl -4-{[4-(2-{1-
11. A prodrug of a pyrazole derivative as claimed in any one

of claims 1-10 or a pharmaceutically acceptable salt thereof.
10

12. A prodrug as claimed in claim 11, wherein T represents

a group represented by the formula:

HO 00
HO™ “OH

OH

or a group represented by the formula:

o

HO/\\/
HO/HJ:’OH

15 OH

in which the hydroxy group at the 4-position is substituted by
a glucopyranosyl group or a galactopyranosyl group, or the
hydroxy group at the 6-position is substituted by a

glucopyranosyl group, agalactopyranosyl group, aCjy.7acyl group,



(pi perazin-1-yl)carbonyl]-1-(nethyl)ethyl carbanoyl } -
t hoxy) - 2- net hyl phenyl ] nret hyl ) - 1H pyr azol e;
- (3-D- gl ucopyr anosyi oxy) - 5-i sopr opybad- {[ 4- (3-{| - =~ 16 November 2006
(pi perazin-1-yl)carbonyl]-1-(nethyl)ethyl carbamoyl) 25

ropyl ) - 2- net hyl phenyl ] net hyl ) - 1H pyr azol e;

(3- D-gl ucopyr anosyl oxy) - 5-i sopropyl -4-{[4- (3-{I -

(pi perazin-I-yl)carbonyl]-1-(nethyl)ethyl carbanoyl) 248 16 Novenber 2006
r opoxy)a 22y1gt yhkphen et kyltle-dl HBY Hazaeke;) group, a Cs_7 alkoxy-
([ 3-D-gl ucopyr anosyl oxy)-4-[ (4-{3-[1-{[ 4- (2- hydroxyet hyl) -

per azidirdsorl s casbeiwd futed Nehylievhyl gabbpnnaldprp@qmb»cycarbonyl
nethylphenyl)nethyl] 5- |sopropyI-IFprrazo e; 5

3-((3-Dgt yarrar&%yl 2SR ) Gdcdd lor a C1-¢

[ (4- met h%d;ﬁ)&az. n- m%/car bonyl] 1- (O;rrét hy|4'§ et h%ﬁ °

car bamﬂﬁ}&f@p@wﬁs&mml Eheny la i grdinyy azaedep .

3- (13- D gal act opyranosyl oxy) - 1- ( 3- hydr oxypr opyl ) - 5-

i sopeopyl -4-{[4-(3-{1-[(pi perazin-1-yl)carbonyl]-I 10

(et hyl ) et hyl car banoyl ) propyl ) phenyl ] met hyl } - 1H. - pyrazol e;

3-(3- D gd .act cppyvazesyleodgyivaitdopr apytidiffpd- {3-dlaim 1, which is a

[ (pi perazin-1-yl)carbonyl]-1-(methyl)ethyl carbanoyl }-

pr opoxy )canpmeirhy | giesnt d drefiront }ehdd Pyl hewieg group:
4-{[2-fluoro-4-(3-{21-[(piperazin-1-yl)carbonyl]-1-(nmethyl)- 15

et hyl cardanodd {3t [Opyd Jitearmpt 1 et (e $h3L [ € BrPlgatbemnoyl Jpropyl}-2-

pyr anosyl oxy) - 5-i sopropyl - 1H pyrazol e;

4-{ [ 2- c leorhor Yo {1-ie(tiyel ezt (3 -15 4 ) weo byt ¢ s it ¢xed RfH isopropyl-

et hyl car banoyl } pr opyl ) phenyl ] net hyl } - 3- (( 3- D- gl ucopyr anosyl -

oxy }05- ildbmysmAcled pyrazol e, and 20 pharnaceutical ly acceptable salts

t her eof .
3-(f-D-galactopyranosyloxy)-4-[(4-{3-[1-{[4-(2-hydroxy-

[
e
3
[
p
3-
[
p
3-
pi
2-

ethyl)piperazin-1-yl]lcarbonyl}-1-(methyl)ethylcarbamoyl]-
propvl}phenyl)methyl]l-5-isopropyl-1H-pyrazole;
3-(p-D-galactopyranosyloxy)-5-isopropyl-4-{[4-(3-{1-[2-

15 (dimethylamino)}ethylcarbamoyl]-1-(methyl)ethylcarbamoyl}-
propyl)phenyl]methyl}-1H-pyrazole;
4-[(4-{3-[1-(2-aminoethylcarbamoyl)-1-(methyl)ethyl-
carbamoyl]propyl}phenyl)methyl]j-3-(f-D-galactopyranosyl-
0xXy)-5-isopropyl-1H-pyrazole;

20 3-(B-D-galactopyranosyloxy)-5-isopropyl-4-{[4-(3-{1-~
[ (piperazin-1-yl)carbonyl]-1-(methyl)ethylcarbamoyl}-
propyl)phenyl]methyl}-1H-pyrazole;
3-(B-D-glucopyranosyloxy)-4-[{(4-{3-[1-{[4-(2-hydroxyethyl)-
piperazin-1l-yljcarbonyl}-1-(methyl)ethylcarbamoyl]}-

25 propyll}-2-methylphenyl)methyl]-5-isopropyl-1H-pyrazole;
3-(f-D-galactopyranosyloxy)-5-isopropyl-~4-{[4-(3-{1-[(4-

methylpiperazin-1-yl)carbonyl]-1-(methyl)ethylcarbamoyl}-



14. A pyrazole derivative as clained in claim13, which is a conpound

selected fromthe follow ng group:

3-((3-D—galactopyranosyloxy)-4-[(4-{3%F1-{[4-(2-hydro£§ ggvember 2006

et hyl ) pi perazi n-1-yl ] carbonyl)-I-(nethyl)ethyl carbanoyl ] -

propyl } phenyl ) nmet hyl ] - 5-i sopr opyl - 1H pyr azol e;

3-((3-D-gal act opyranosyl oxy) - 5-i sopropyl -4-{[4-(3-{1 249 16 Novenber 2006

[ (pi perazin-1-yl)carbonyl]-1-(methyl)ethyl carbanoyl }-

propyl ) phresyyy D nethdryy ) ek pylazoHepyrazole;

3- (N-D-gl ucopyranosyl oxy)-4-[ (4-{3-[i-{[4-(2-hydroxyethyi)-

pi per azi ®- 1y ] gar botybyrdnbspLbytl) ebhykeprbapoyl] (34- (3-{1-[ (4-

propyl } - 2- met hyl phenyl ) met hyl ] - 5-i sopr opyl - 1H pyr azol e;

3- (f - D- gad oot opyr @ipsys Xy} 15yl 3opropylid- {4 me3hlyl-)ethyl -

met hyl pi perazi n-1-yl)carbonyl]-1-(nethyl) et hyl car banoyl ) -

propyl ) phertydhoel hyt¢piH pygeagdllepthyl}-1H-pyrazole;

3- (3-D gl ucopyranosyl oxy) - 5-i sopropyl -4-([4-(2-{1-[(4- 10

met hyl pi pe(fazd ngluydperabosyldxg) (wel byh ) et hybgacbagayiopy-1-

et hoxy) - 2- et hyl phenyl ] net hyl } - 1H pyr azol e;

3- (] 3- D ghercopy  eniopycaxhamdy L 8rpRy[ phpay( 2mey tiydXySt-Hysopropyl-

pi perazi n-1-yl]carbonyl }-1- (et hyl) et hyl car banmoyl | et hoxy} -

2- met hyl| pepyta et dyl | - 5-1 sopropyl - 1H pyrazol e; 15

3- (3-D-gl ucopyranosyl oxy) - 5-i sopropyl -4-{[ 4- (2-{1-

[ (pi per azi (31D yd)eaobynghdstl oxred k] e4hyk ¢&8) bampysh-2-hydroxy-1-

et hoxy) - 2- net hyl phen I]nethylﬁ-lk#pyrazole;

3- (J3- D-(gneie }%1?11@%¥¢@R‘9§*m9¥' $BpPBpYFenylpphegyflimethyl]-5-

[(piperazin-l-yI%carbonyI]-1-(nethy|)ethy|carbanDyI) 20

propgyl ) - DS ORI PRY pheRAYyPYRBEAYE) - 1H- pyr azol e;

3- (f3-D gl ucopyranosyl oxy) - 5-i sopropyl -4-{[4-(3-{1-

( g—(B—é?élucogyraggsyloxy?—SPXSOprgéylg4—&[4—(2—{1—[(4—

methylpiperazin-1-yl)carbonyl]-1-(methyl)ethylcarbamoyl}-
ethoxv)-2-methylphenvllmethvl}-1H-pvrazole;
3-(p-D-glucopyranosyloxy)-4-[(4-{Z-[2-hydroxy-1,1-di-

15 (methyl)ethylcarbamoyllethoxy}-2-methylphenyl)methyl]-5-
isopropyl-1H-pyrazole;
3-(p-D-gluccpyranosyloxyj-4-[(4-{2-[1-{[4-(2-hydroxyethyl)-
piperazin-l-yllcarbonyl}-1i-{(methyl)ethylcarbamoyllethoxy}-
2-methylphenyl)methyl]-5-isopropyl-1H-pyrazole;

20 3-(p-D-glucopyranosyloxy)-5-isopropyl-4-{[4-(2-{1-
[(piperazin-1-yl)carbonyl]-1-(methyl)ethylcarbamoyl}-
ethoxy)-2-methylphenyl]lmethyl}-1H-pyrazole;
3-(f-D-glucopyranosyloxy)-5-isopropyl-4-{[4-(3-{1-
[(piperazin-1-yl)carbonyl]-1-(methyl)ethylcarbamoyl}-

25 propyl)-2-methylphenyl]methyl}-1H-pyrazole;
3-(f-D-glucopyranosyloxy)-5-isopropyl-4-{[4-(3-{1-

[(piperazin-1l-yl)carbonyl]-1-(methyl)ethylcarbamoyl}-



pi perazi n-1-yl)carbonyl]-1-(nethyl)ethyl car banoyl ) -

opoxy) - 2- et hyl phenyl ] met hyl } - 1H pyr azol e; 16 November 2006

((3- D gal act opyranosyl oxy) -5-i sopr@g$l -4-{[4-(3-{1 25

pi perazi n-1-yl)carbonyl]-1-(nethyl)ethyl car banoyl ) -

opoxy) - 2- met hyl phenyl ] net hyl } - 1H- pyr azol e;

4-{[ 2-fluoro-4-(3-{1-[(pi perazin-1-yl)carbonyl]-1-(nmethyl) 250 16
Novenber 2006 et hyl car banmoyl ) propyl ) phenyl ] net hyl) - 3-((3-D- gal act o-

pyr anosypioxyoxp) + 2opebpylphEnpyimezohel }add -plysravecietit i cal | y accept abl e
salts thereof. 5 15. A pharnmaceutical conposition conprising as an active
i ngredi e (& pygazobeydenosgloxe) as- Cl ar-fed [i1n {drty- (néyoiretw tisyl 1- 14, a
pharmaceutically acceptable salt thereof or a prodrug thereof. 10 16. A
human SGipeiahibiloylioapbisivhd-as (mathvti)edhvigradiamyl lppypazol €
derivative as clained in any one of clains 1-14, a pharmaceutically
accept ab? enstlhylphenedbl methalpr bdiagrrhevdoflH-pykazAnieagent for

i nhi biting postprandial hyperglycem a 15 conprising as an active

i ngr &di e (B pys hzodpydenovaloxe) aS-isbarmed li-A -griy -dree- {af- cl ai ns 1- 14, a
pharmaceutically acceptable salt thereof or a prodrug thereof. 18. An
agent fof(4tmephevehpeoazon-irral renbooyld -di-demddry DEEssloci ated with
hyper gl ycem a, which conprises as an active ingredient a pyrazole

deri vat i v@rz@mey hi bedP Py Any -vAthpirheaydd methyA ) -d Hotrrrarsl i cal | y
acceptable salt thereof or a prodrug thereof. 25 19. An agent for the
prevent i dn(orD tgabepeepyasnesaioeyl) + h- (8FHAVAr oS ypaedydi)r S-he di sease

associated with hyger?I ycema is | .
isopropyl-4-{[4-(3-{1-[(piperazin-1-yl)carbonyl]-1-

[ (
pr
3-
f(
pr

10 (methyl)ethylcarbamoyl)}propyl)phenylimethyl}-1H-pyrazole;
3-(p-D-galactopyranosyloxy)-5-isopropyl-4-{[4-(3-{1-
[ (piperazin-1-yl)carbonyl]-1-(methyl)ethylcarbamoyl}-
propoxy)-2-methylphenyllmethvl)}-1H-pyrazole;
4-{[2-fluoro-4-(3-{1-[(piperazin-1-yl)carbonyl]-1-(methyl)-

15 ethylcarbamoyl}propyl)phenyllmethyl}-3-(f-D~-galacto-
pyranosyloxy)-5-isopropyl-1H-pyrazole;
4-{[2-chloro-4-(3~-{1-[(piperazin-1l-yl)carbonyl]-1-(methyl)-
ethylcarbamoyl}propyl)phenyl]methyl}-3-(3-D-glucopyranosyl-
oxy)-5-isopropyl-1H-pyrazole, and

20 pharmaceutically acceptable salts thereof.

14. A pyrazole derivative as claimed in claim 13, which is
a compound selected from the following group:
3-(f-D-galactopyranosyloxy)-4-[(4-{3-[1-{[4-(2-hydroxy-

25 ethyl)piperazin-l-yl]carbonyl}-1l-(methyl)ethylcarbamoyl]-
propyll}phenyl)methyl]-5-isopropyl-1H-pyrazole;

3-(f-D-galactopyranosyloxy)-5-isopropyl-4-{[4-(3-{1-



a di sease selected fromthe group consisting of diabetes, 251 16 Novenber
2006 inpaired glucose tolerance, diabetic conplications.yRRe8ELY2006
hyperi nsul i neni a, hyperlipidem a, hypgé?chol esterol eni a, ‘
hypertriglyceridem a, |ipid metabolismdisorder, atherosclerosis,
hypertensi on, congestive heart failure, edema, 5 hyperuricem a and gout.
20. An agent for the inhibition of advancing inpaired glucose tolerance
or inpaired fasting glycema into diabetes in a subject, which conprises
as an adt(ipi@enapigth eritl kcpybonvl &- Hefhethyeéetbyasaghbamerd i-n any one of
clainms 1-14, a pharnaceuticall acceptabl e salt thereof or a prodrug

t her eof Pr2pylAmheyent Ifethyhe- b ebenetoheor treatment of a di sease
associated with the increase of blood gal actose level, which 15

conpri s8s (s Dawylactaper ampseddient - 4- b4 afot eidéitvatirwgdasxygedhydd-i n any
one of clainms 1-14, awﬁ?arnaceutically acceptable salt thereof or a

pr odr ug Piiveresfin -22- yAhc ageery ¥ br 1 t Hee phredéathvhcarbemeytident as cl ai med
in 20 claim21l, wherein the disease associated with the increase of

bl 008 g&irarydse 2-evathykphenrbimethy h] - 231 sapphRY hndHupyEakzodénposi ti on
as claimed in claim 15, wherein the dosage formis sustained rel ease

f or nuat i3or f - D25 a2ac PR sukoxy hi hretisoprapylote{ 6&-¢Balds [16-22,
wherein the dosage formis_ sustained rel ease fornmuation. 16 Novenber
2006 292thylpAngdapinal pyt bedreoret i var (wetheliphhnegarnamayldne of

propyl)phenyl]lmethyl}-1H-pyrazole;
3-(B-D-glucopyranosyloxy)-5-isopropyl-4-{[4-(2-{1-[(4-

10 methylpiperazin-1-yl)carbonyll-1-(methyl)ethylcarbamoyl}-
ethoxy)-2-methylphenyl]methyl}-1H-pyrazole;
3-(B-D-glucopyranosyloxy)-4-[(4-{2-[1-{[4-(2-hydroxyethyl)-
piperazin—l—yl]carbonyl}~1~(methyl)ethylcarbamoyljethoxy}-
2-methylphenyl)methyll-5-isopropyl-1H-pyrazole;

15 3-(B-D-glucopyranosyloxy)-5-isopropyl-4-{[4-(2-{1-
[(piperazin-1l-yl)carbonyl]-1-(methyl)ethylcarbamoyl}-
ethoxy)-2-methylphenyl]methvl}-1H-pyrazole;
3-(f-D-glucopyranosyloxy)-5-isopropyl-4-{{4-(3-{1-
[(piperazin-1l-yl)carbonyl]-1-{methyl)ethylcarbamoyl}-

20 propyl)-2-methylphenylimethyl}-1H-pyrazole;
3-(pf-D-glucopyranosyloxy)-5-isopropyl-4-{[4-(3-{1-

[ (piperazin-1-yl)carbonyl]-1-(methyl)ethylcarbamoyl}-
propoxy)-2-methylphenyl]methyl}-1H-pyrazole;
3-(Bf-D-galactopyranosyloxy)-5-isopropyl-4-{[4-(3-{1-

25 [ (piperazin-1l-yl)carbonyl]-1-(methyl)ethylcarbamoyl}-
propoxy)-2-methylphenyl]methyl}-1H-pyrazole;

4-{[2-fluoro-4-(3-{1-[(piperazin-1-yl)carbonyl]-1-(methyl)-



clainms 1-14, a pharnmaceutically acceptable salt thereof or a prodrug

thereof for the manufacture of a pharmaceutical conposityi
prevention or treatnent of a di sease?®@ssoci at ed mﬁthoﬁéﬁgggpéggn%§§;26.

A use of a pyrazole derivative as clained in any one of clains 1-14, a
pharmaceutically acceptable salt thereof or a prodrug thereof for the
manuf acture of a pharnaceutical conposition for the inhibition of
advanci ng i npaired glucose tolerance into diabetes in a subject. 27. A

phar mac &Hiydea ARt Hat R IRP Yvhi Rte ohPre Se¥1 ) AP - 4B -Pysazercécderi vati ve as
claimed in any one of clains 1-14, a 16 Novenber 2006 253

phar mac @G IR, Btk pt abf LY L 1 HETRGF289 19 pPBHrug thereof, and (B)
at | east one nenber selected fromthe roug consisting of an insulin
sensi t | PRAFTERRHdee LY AIRERE RIS oFptFontReRRPBi tor, a bi guani de, an
insulin secretion enhancer, a SGT2 5 inhibitor, an insulin or insulin
anal ogue, a glucagon receptor antagonist; an insulin receptor kinase
stinmulant, a tripeptidyl peptidase I] inhibitor, a dipeptidyl peptidase
|V i Phi Bi%t-or, 2 PRFRAGET 1A FRHHOSHHIR aSRTABL FHRPbRFoR? &CdHYEogen
phosphoryl ase_ i nhi bitor, glucose-6-phosp§atase i,nhibitor, a 10 .

f r uct os ENATEGHEThEREE 3 BECSV2TAVEYR S MfhyBrvhe RSPt iSRS or, a

hepati c _gl.uconeogenesi s inhibitor, D-chiroinsitol, a glycogen synthase
i hase- 31 B PORTGrREEGOALLBeRPEARLE Sakt rierded o b tpado. 1
analogugﬁla | ucagon-1i ke peptide-1 agonist, anylin, an anylin anal ogue,
an anyl i %ﬁf i'st,an al dose 15 reductase inhibitor, an advanced

gl ycation endproducts

10 16. A human SGLT1 inhibitor comprising as an active ingredient
a pyrazole derivative as claimed in any one of claims 1-14, a

pharmaceutically acceptable salt thereof or a prodrug thereof.

17. An agent for inhibiting postprandial hyperglycemia
15 comprising as an active ingredient a pyrazole derivative as
claimed in any one of claims 1-14, a pharmaceutically acceptable

salt thereof or a prodrug thereof.

18. An agent for the prevention or treatment of a disease
20 associated with hyperglycemia, which comprises as an active
ingredient a pyrazole derivative as claimed in any one of claims
1-14, a pharmaceutically acceptable salt thereof or a prodrug

thereof.

25 19. An agent for the prevention or treatment as claimed in
claim 18, wherein the disease associated with hyperglycemia is

a disease selected from the group consisting of diabetes,



formation inhibitor, a protein kinase Cinhibitor, a y-am nobutyric acid
receptor antagoni st, a sodium channel antagonist, a trargsehBtrfAfdr
NF-xB inhibitor, a lipid peroxidase 43hibitor, an
N-acetyl at ed-a-1inked-acid 20 di peptidase inhibitor, insulin-like growh
factor-1, platelet-derived growmh factor, a platelet-derived growh
factor anal ogue, epidermal growh factor, nerve growmh factor, a
carnitine derivative, uridine, 5-hydroxy-I|-nethylhidantoin, EGB-761,

bi nocl onbhpasueddekideseYtapgrannei didrbabiescompléaahapniscspbasity,

hydr oxynet hyl gl utaryl coenzyne A reductase inhibitor, afibric acid

deri vat i ¥epen{@suddrendeephypeaddmigtemian bdrgoeheyheralenbiest er o
acyl transferase inhibitor, 16 Novenber 2006 254 probcol, a thyroid

hor none re¥peptoigayomirsdemaachdliestemsitaabisiomptdiosei@dirbitor, a |ipase
inhibitor, a mcrosomal triglyceride transfer protein inhibitor, a

| i poxygeatkerosahebrsds, hrarrenshen pglopigesivie dnsferfasidlunthi piema, a 5
squal enesynthas, e inhibitor, a |lowdensity |ipoprotein receptor
enharicerhyrepprbeepie asddggati-vative, a bile acid sequestrant, a
sodiunibile acid cotransporter inhibitor, a cholesterol ester transfer
protein inhibitor, an appetite suppressant, an angi otensin-converting
enzyne inhibitor, a neutral 10 endopeptidase inhibitor, an angiotensin Il
r ecept or 2@nt agbhiagent 4ATciRR LRELPA-tdGFR F AR Ay MPRHITISIG 1 ucase
endot helin_ receptor antagonist, a diuretic agent, a cal cium antagoni st,
a vasodi Fatergrant= Hypetfed ford iagantycemsy Apdcrtiake BpodRingub dgeht , a

centrally acting anti hypertensive agent, an : )
which comprises as an active ingredient a pyrazole derivative

10 as claimed in any cne of claims 1-14, a pharmaceutically

acceptable salt thereof or a prodrug thereof.

21. An agent for the prevention or treatment of a disease

associated with the increase of blood galactose level, which
15 comprises as an active ingredient a pyrazole derivative as

claimed in any one of claims 1-14, a pharmaceutically acceptable

salt thereof or a prodrug thereof.

22. An agent for the prevention or treatment as claimed in
20 claim 21, wherein the disease associated with the increase of

blood galactose level is galactosemia.

23. A pharmaceutical composition as claimed in claim 15,

wherein the dosage form is sustained release formuation.

Lo
o

24. An agent as claimed in any one of claims 16-22, wherein

the dosage form is sustained release formuation.



15 a2-adrenoceptor agonist, an antiplatelets agent, a uric acid
synthesis inhibitor, a uricosuric agent and a urinary 1@h&@@hﬁbge§@oé6
Novermber 2006 255 28. A use of (A) a pyrazole derivative as clainmed in
any gne of clains 1-14, a pharnaceutpsally acceptable salt thereof or a
prodrug thereof, and (B) at |east one nenber selected from the group
consisting of an insulin sensitivity enhancer, a glucose absorption
inhibitor, a biguanide, an insulin secretion enhancer, a SA.T2
inhibitor, an insulin or insulin anal ogue, a glucagon receptor
antagoni st, an insulin receptor kinase stinulant; a tripeptidyl
peptidase Il inhibitor, a dipeptidyl peptidase IV inhibitor, a protein
tyrosi ne phosphatase-1B inhibitar, a glycogen phosphorylase inhibitor, a
gl ucose- 625-phogphatcase bnpirbatole @efivietbse-dd sphaspiatias anynbinki ber, a -
pyruvat e dehydrogenase inhibitor, a hepatic gluconeogenesis inhibitor,
D-chiroi nsidiols la Il .y copdarsyatichaseadiliyasec@p tiabiliebistdrt, theueagonx| ake
peptide-1, a glucagon-Ilike peptide-1 analogue, a glucagon-like peptide-1
agoni st, rmmgdriuwg Ereend | for ana¢ oppryfactang/ | ¢h agomastacentatdbse
reductase inhibitor, an advanced glycation endproducts formation

i nhi bi t orcorpsotdm LI nbke KI¢V#@¢§QQWOIaﬁweéﬁWﬁ@bu@ﬁracdééﬁd8¢eceptor
antagoni st, a sodi um channel antagonist., a transcript factorNF-xB
|nh|b|toraSS%F4¢?ﬁ@'Ekﬁ%thﬁ%%ﬂlYﬁﬁ%&%or "an N-acet yl at ed- a- | i nked- acid
16 Novenber 2006 256 dipeptidase inhibitor, insulin-like growth
factor-1",

26. 2 use of a pyrazole derivative as claimed in any one of |
claims 1-14, a pharmaceutically acceptable salt thereof of a
prodrug thereof for the manufacture of a pharmaéeutical

composition for the inhibition of advancing impaired glucose

tolerance into diabetes in a subject.

27. A pharmaceutical combination which comprises (A) a

pyrazole derivative as-claimed in any one of claims 1-14, a



pl atel et-derived growh factor, a platelet-derived gromh factor

anal ogue, epidermal growth factor, nerve gromh factorjg gorbeirt bh6s
derivative, uridine, 5-hydroxy-I-methydhidantoin, 5 EGB-761, binoclonol,
sul odexi de, Y-128, antidiarrhoics, cathartics, a hydroxynethylglutaryl
coenzynme A reductase inhibitor, a fibric acid derivative,
al33-adrenoceptor agonist, an acyl-coenzyne A chol esterol

acyl transferase inhibitor, probcol, a thyroid hornmone receptor agonist,a

- chol eSt%Rge?n%c%%%? 1'1&2ab8@b95h9% Prat: ltfﬁ%%% |10} ‘}roﬁr%ﬁmcgé?éé')’f”a'

triglyceri trans terntin itor, Ilpoxy enase

carni ti ng, Batﬁ}tagé/lle%[ac”%k%rrﬂéﬁb!aghé@i% Oflea & SINHLARENAt Bases LpDRYT tOr

a |l ow den5| ty IpO roteln receptor ancer, a nicotl ni

derivatiye, aa‘ Bil& 136! dSequass; r@ﬁtanﬁaﬁn@exs()dé L@ %g%aglt,gl %g’&i@@sloo”er

i nhi bi tor, & chol esterol ester — transter priot ei itor N appetite

suppr eSSﬁgaabi’%orang'éﬁtgqﬁdihéo%‘ﬁeﬁﬁkﬂﬁlf}”§¥£'Pe’c£‘8h Qalﬁr&[nc@r ”%“ééﬁ'fz

endopept i dase i nhi'bi tor, an angi ot ensin recept or ant agoni st

endot fiel i gh&%%%&l i 0g £ ef% 'orlhE.HFEQEn %f&‘%%h%l gau%%gsogggégﬁtor

ant agonl S luretic ag a cal cl um ant agoni st

anti hyper%‘ o\ﬁq.sacge&tl 1n§;u§.¥.’ﬁpfé9 jc<9r Qli%%lg Qtlﬁ%gfgﬂt g 'Efﬂ%%g ?}éf(:t ing

anti hyperte ve agent an~ aZ2-adrenocept or agoni st, an anti

agent geytqéﬁcge 115YAhRBSkP L A Bh{a%tléﬁl’drb%%%b%g%t131@9@1961:”“y

al kal i ni for "t he manufact ure of armaceutical conposition for
the preyentlQn iQf ﬁgrr%%tlwltprfgs@flﬂasoe@s]es asSoch 8L &4, V\éthyBé@@ﬁm yceni a.

16 Novenber 2006
phosphorylase inhibitor, a glucose-6-phosphatase inhibitor, a

10 fructese-bisphosphatase inhibitor, a pyruvate dehydrogenase
inhibitor, ahepatic gluconeogenesis inhibitor, D-chircinsitol,
a glycogen synthase kinase-3 inhibitor, glucagon-like peptide-1,
a glucagon-like peptide-1 analogue, a glucagon-like peptide-1
agonist, amylin, anamylin analogue, an amylin agonist, analdose

15 reductase inhibitor, an advanced glycation endproducts
formation inhibitor, a proteiﬁ kinase C inhibitor, a
y-aminobutyric acid receptor antagonist, a sodium channel
antagonist, a transcript factor NF-xB inhibitor, a lipid
peroxidase inhibitor, an N-acetylated-a-linked-acid-

20 dipeptidase inhibitor, insulin-like growth factor-1I,
platelet-derived growth factor, a platelet-derived growth
factor analogue, epidermal growth factor, nerve growth factor,
a carnitine derivative, uridine, 5-hydroxy-~1l-methylhidantoin,
EGB-761, bimoclomol, sulodexide, Y-128, antidiarrhoics,

25 cathartics, a hydroxymethylglutaryl coenzyme A reductase
inhibitor, a fibric acid derivative, a 33-adrenoceptor agonist,

an acyl-coenzyme A cholesterol acyltransferase inhibitor,



29. A use of (A) a pyrazole derivative as clained in any one of clains
1- 14, a pharnmaceutically acceptable salt thereof or agmetenbet hEroof,
and (B) at |east one nenber selected fosgm 5 the group consisting of an
insulin sensitivity enhancer, a glucose absorption inhibitor, a

bi guani de, an insulin secretion enhancer, a SGT2 inhibitor, an insulin.
or insulin anal ogue, a glucagon receptor antagonist, an insulin receptor
.kinase stinulant, a tripeptidyl peptidase Il inhibitor, a dipeptidyl 10
pepti dasepLyhEphi bht fhyra: B AbehBnkY FReERecRhAgBRAASed Brdiidiiar, a

gl ycogen phosphoryl ase” i nhibitor, a glucose- 6-phosphatase inhibitor, a
fructose- bisphgsphat asg1bRRbRI t ar 11pAsBYEUKAbLS tdehy & gEeRase i bitor, a
hepatic gluconeogenesis inhibitor, D-chiroinsitol, a glycogen synthase
ki nase-3 1p; LapLREGQE, tghHER@RNpILKke i ReRhLEB1t o2 @ q&%&gﬁanka%soept i de-1
anal ogue, a glucagon-1ike peptide-1 agonist, anylin, an anylin anal ogue,
an anyl i n13gopi by 20 ghdnseshedyehaseobnibbhaterale ddyanad,gl yoation
endproducts formation 1nhibitor, a protein kinase Cinhibitor,

ay- amgobulb s ¢ aGhh HeCePt Of 1 B 8081 Rhy- h & 54 - Ak Agan st
a transsqcrlg%%ﬁ%gg_tégé NF- KB_ I nh%ﬁi t o_f, a li p|%€%r0§%g§gg?§rﬁ% or f}'nan

N acetyl apdafcklnkeds cBeh s ol Papbidase choll bl bane LsHlddidddeeront h
factor-1, p?ate et-derived growh factor, a platelet-derived grow

factar anglQiem AR des B8E UL SAKDF inRehY o8 WERO1 8610F01 22 1
carnitine derivative, uridine, 5-hydroxy-I|-nethylhidantoin, EGB- 761,

bi nocl ook ragHkedeyir-deeiX- 1884 pakbrdi Ahr BRPe%d teC At rldsEGantd an
hydr oxynet hyl gl utaryl coenzyme A.reductase 16 hbvenber 2006 - 258
angiotensin-converting enzyme inhibitor, a neutral
10 endopeptidase inhibitor, anangiotensin II receptorantagonist,
an.endothélin—converting enzyme inhibitor, an endothelin
receptor antagonist, a diuretic agent, a calcium antagonist,
a vasodilating antihypertensive agent, a sympathetic blockihg
agent, a centrally acting antihypertensive agent, an
15 oy -adrenoceptor agonist, ah antipiatelets agent, a uric acid

synthesis inhibitor, a uricosuric agent and a urinary

alkalinizer.



inhibitor, a.fibric acid derivative, al33-adrenoceptor agonist, an

acyl -coenzyne A chol esterol acyltransferase inhibitor,;¢ piaRa8kr 2006

t hyroi d hornone receptor aconist, a cholesterol absorption inhibitor, a

l'i pase inhibitor, a mcrosomal 5 triglyceride:transfer protein inhibitor,

- a lipoxygenase inhibitor, a carnitine galnitoyl -trans f eras a
inhibitor, a squal ene synthase i nhi bi%® a lowdensity |ipoprotein

receptor enhancer, a nicotinic acid derivative, a bile acid sequestrant,

a sodiunfbile acid cotransporter i nhibitor, a cholesterol ester 10

transfer pgoteip ﬁ{'l ng %Qynsgygﬁgﬁi%‘ t(felsl{pﬂ_gﬁes%]%t Clggmed %Pd%.%% one

angl ot ensi n- COHVGI’ a neutra opep

i nhi bi tor, Of engin #"191 | n%%@i& rltlﬁzg gé% 38 sa1t thereof or

endothelln conver i'ng enzy iIbitor, receptor

ant agoni st , 2, §EHEELhE 808Nt and. @k Cé*:miéam@%ﬂé ?ﬁembjé: % a0 4 atildig

antlhyperten5|ve agent, a synpat ic blocking agent, a centréTIy acting

anti hyper %ﬁQSbié%u%g%B‘hs:.%%ln@Z 02dLeNQceRhan ageriitlividy AMH ALl ef s
agent, a uric acid synthesis inhibitor, a uricosuric agent and a urinary

al kal i ni zgsucoberadderpied aghtibe ek, a Bhgﬁgﬁgaat, igaknsaRAddrfar the
20 inhibition of advancing inpaired glucose tolerance into diabetes in a

subj ect. dfhafcpyazokeLyer i ¥Rib¥Eof ¢paeSEmderhibyort e ganer alndiygad a: 16
" Novenber 2006 259 R6 A14 R7 | X-Y-Z-N76 R R3

a glucagon_ receptor antagonist, an insulin receptor kinase
stimulant, a tripeptidyl peptidase II inhibitor, a dipeptidyl
peptidaée IV inhibitor, a protein tyrosiné phosphatase—lB
inhibitor, a glycogen phosphorylase inhibitor, a glucose-6-
phosphatase inhibitor, a fructose—bisphosphétase inhibitor, a
pyruvate dehydrogenase inhibitc:)f, a hepatic gluconeogenes‘is
inhibitor, D;chiroinsitol, a glycogen synthase kinase-3
inhibitor, glucagon-like peptide-1, a glucagon-1like peptide-1
analogue, a glucagon-like peptide-1 agonist, amylin, an amjflin
analogue, an amylin agonist, an aldose reductase inhibitor, an
advanced glycation endproducts formation inhibitor, a protein
kinase C inhibitor, a y-aminobutyric acid receptor antagonist,

asodiumchannel antagonist, atranscript factorNF-xBinhibitor,

a lipid peroxidase inhibitor, an N-acetylated-oa-linked-acid-



12 @i R T2 NNRL1 wherein R11 represents a hydrogen atom a Cl-6
al kyl group, a C2_6 ai kenyl group, a hydroxy(C2-6 al kyl)s gioedpb®hi zdoaray
have a 5 protective group, a C3_7 cycloal kyl group, a C3_7 cycl oal kyl -
substituted (CL_6 al kyl) group, an aryl group which may have the sane or
different 1 to 3 substituents selected fromthe group. consisting of a
hal ogen atom a hydroxy group which n§§6have a protective group, an

am no group which nmay have a protective 10 group, a Cl_6 al kyl group and

o - LRI SRR, S5a0,000 (St LIS, gy have

same or subst’i tuents selec oup consi sting

of 2 hal oge0. 3LOM <8 bdr 91, grous, whi,ch e QLOLPERT YEGQLRUP, 2D

amno gr a protective group, roup and 15

a Cl1-6 al kox roup, o he r.i nq; 2 repre a
5o R AU g D M B (L 20 T2 SRS A Racron

2,3,4,6-tetra-Q tyl - (3-D. | ' th
2,3 8.0 g2 Al Mes (O 6L ARILOTOSH B PURs LS LE0A

CL balkoxyeative i LUREli20LCL ORI da 0T 0 1Y B ds SYEhoBLEY! or oup

R12 represents a’'hydrogéen atdm atonj ‘a OXy ~‘group’whi ch’

may have g pfoteGhlVe 9huRo:dmEtrs 131 ardf O Wb e RNV DL 2098,

inhibitor, a fibric acid derivative, afz-adrenoceptor agonist,
an acyl-coenzyme A cholesterol acyltransferase inhibitor,
probcol, a thyroid hormone receptor agonist, .a cholesterol
10 absorption inhibitor, a lipase inhibitor, a microsomal
triglyceride transfer protein inhibitor, a lipoxygenase
inhibitor, a carnitine palmitoyl—transferase inhibitor, a
squalene synthase inhibitor, a low-density lipoprotein receptor
enhancer, anicotinic acid derivative, a bile acid sequestrant,
15 asodium/bileacidcotransporterinhibitor,zicholesferolester
transfer protein inhibitor, an appetite suppressant, an
angiotensin-converting enzyme inhibitor, a neutral
endopeptidase inhibitor, anangiotensin II receptor antagonist,
an endothelin-converting enzyme inhibitor, an endothelin
20 receptor antagonist, a diuretic agent, a calcium antagonist,
a vasodilating antihypertensive agent, a sympathetic'blocking
agent, a centrally acting antihypertensive agent, an
ap-adrenoceptor agonist, an antiplatelets agent, a uric acid
synthesisinhibitor, auricosuricagentandaurinaryalkalinizer,
25 for the manufacture of a pharmaceutical composition for the
prevention or treatment of a disease associated with

hyperglycemia.



260 a Cl1_6 al koxy group, a Cl1_6 alkylthio group, a halo(Cl-6 al kyl)

group, a halo (Cl_6al koxy) group, a Cl-6al koxy-substit utedvdkekifer 2006

al koxy) group, a C3-7cycl oal kyl -substituted (C2-6al koxy)group or a group
of the general fornula: -A-R18 in which A represents 5 a single bond, an
oxygen atom a nethyl ene group, an ethghbene group, -OCH2- or -CH20-; and
R18 represents a C3-7 cycloal kyl group, a C2_6 heterocycl oal kyl group,

an aryl group which may have the same or different 1 to 3 substituents
selected from the group consisting of a halogen atom a hydroxy group
whi ch 10 may have a protective group, an am no group which may have a

e i B o RN S O B 1 i
uhi oh MRYoPaYE AnBTOLERL I 60t s SATDOXLILONB LI Oh B DBYE B

protectlve group, oxyca y group, cyano group an

NI 10 Of oy 98- AoNehEEaakY! Aok VAL Chle %yoﬁévﬁer@ié%béﬂé 04 gelect ed

fromthe group consisting of ogen afom and a group X

repr es\ient?h@ EBQ c%?x@g’st@ﬂlgm%gec{}kytn%lq_rn ase%"g:ﬂctlﬁ_rvz_%;zo%lh%gcer a

represents a |ng e bon ené group or a ehyl ene

group Wt 1&98s8rs§%§<§€91§f@ﬁ iKni$idcH, z? %ﬂ%e""*’%‘?x‘ﬂﬁﬁ %%%&%&&P”d

Z represents a ca group or a sul group; are the

same or déﬁﬁﬁ%@@% é”écﬁ@ﬁhlﬁﬁEB§§89tsag E?Quf¥ﬂfégefn P Und
I C i f

al kyl group may have the sane or erent 1 to groups sefected

fromthe folhQwspgns RN tan tHYP t | )an O e bfé@eﬁ‘w@t]bﬁ{aé’@ th
t he nei ghbori ng nltrogen :

stimulant, a tripeptidyl peptidase II inhibitor, a dipeptidyl

10 peptidase IV inhibitor, a protein tyrosine phosphatase-1B
inhibitor, a glycogen phosphorylase inhibitor, a glucose-
6-phosphatase inhibitor, a fructose-bisphosphatase inhibitor,
a pyruvate dehydrogenase inhibitor, a hepatic gluconeogenesis
inhibitor, D-chiroinsitol, a glycogen synthase kinase-3

15 inhibitor, glucagon-like peptide-1, a glucagon-like peptide-1
analogue, a glucagon-like peptide-1 agonist, amylin, an amylin
analogue, an amylin agonist, an aldose reductase inhibitor, an
advanced glycation endproducts formation inhibitbr, a protein
kinase C inhibitor, a y-aminobutyric acid receptor antagonist,

20 asodiumchannelantagonist, atranscript factorNF-kBinhibitor,
a lipid peroxidase inhibitor, an N-acetylated-a-linked-acid-
dipeptidase inhibitor, insulin-like growth factor-I,
platelet-derived growth factor, a platelet-derived growth
factor analogue, epidermal growth factor, nerve growth factor,

25 acarnitine derivative, uridine, 5-hydroxy-1-methylhidantein,
EGB-761, bimoclomol, sulodexide, Y-128 , antidiarrhoics,

cathartics, a hydrbxymethylglutaryl coenzyme A reductase



16 Novenber 2006 261 atomto forma C2-6 cyclic am no group which may
have a substituent selected fromthe group consisting 16f Naveihbér & 4Ol
group and a hydroxv(Cl-6 al kyl) group which nay have a protective group;
36 7 and RR, R are the sane or different, and each represents 5 a
hydrogen atom a hal ogen atom a Cl-62e¢ kyl group or a Cl-6 al koxy
group; and substituent group (ii) consists of a hydroxy group which my
have a protective group, an am no group which nay have a protective

group. 3 N ol LGlofAl Ul a0 AroLp. uil S dERhdlpaye Sdhatect [ ve

group, a nono or di[hydroxy ] am group y have a
protecti vg HAOHD. cidhifl 30 HOUWst@roBUhd D%ﬁ&nngHQSeaiHHE%inrgé($1_6

al kyl yureido group, a nmono or di (Cl-6 alkyl)sulfam de group, a

acyl am nQ i - 8 Glnfroidd kyd:SibdONyd 38 AOr 95 9YRi s 8, IEOBRL0E st-heqgener al
fornmul a: “15 -CON(R19) R20 i n which R19 and R20 are& the sane or, different,

and eachy&proSEM Sichik Qe al o &L anlnbrabkyh QrewBswhihgh may
have the sanme or different 1 to 3 substituents selected from the group

consi gt i ng-sQf 1 ANYET QX Ve S A WL £ &BY DRy ep B BF Ot SCHE ¥BxyEEARRe an am no
group which may have a protecti've group, a nono 20 or d|-¥ 1 6 al kyl)

.am no gr qum WY €b- MY (e 01 Y O L1Ghi M8y OF OHBn s £8r ARBO; AR 1 Hii BYdr axy(Cl- 6
al kyl) Jam no group which may have a protective group, an ureido group, a

nono or didfr&ad kyhtHeeEd@niBHaw:, @1@&&@@&&@@1%%5@9@@ FeClplor
al kyl sul fonyl ami no group and a carbanoyl group, or they bind together
W th the SHHOF | R0hicotinic acid derivative, a bile acid sequestrant,
asodium/ﬁiléacidcotransporterinhibitor,Eichoiesferolester
10 transfer protein inhibitor, an appetite suppressant, an
angiotensin-converting enzyme inhibitor, a neutral
endopeptidaseinhibitor,anangiotensinIIIeceptorantaéonist,
an endothelin-converting enzyme inhibitor, an endothelin
receptor antagonist, a diuretic agent, a calcium antagonist,
15 a'vasodilating antihypertensive agent, a sympathetic blocking
agent, a centrally acting antihypertensive agent, an
o, -adrenoceptor agonist, an antiplatelets agent, a uric.acid
synthesisinhibitor, auricosuricagentandaurinaryalkalinizer,
for the manufaéture of a pharmaceutical composition for the

20 inhibitionof advancingimpairedglucose tolerance into diabetes

in a subject.

30. A pyrazole derivative represented by the general formula:



25 nitrogen atomto forma C2_6 cyclic am no group which may have a
substituent selected fromthe group consisting of a Cl-% aldydmbegr pags and
a hydroxy(Cl_6 al kyl) group which nay have a protective 16 Novenber 2006
262 group, a C3_7 cycloal kyl group, a C2_6 heterocycl oal kyl group, an
aryl group which may have the sane or different 1 to 3 substituents
sel ected fromthe group consisting of &%al ogen atom a hydroxy group
whi ch may have a protective group, an anmno 5 group which may have a
protective group,mE5C1_6 al kyl .group and a Cl_6 al koxy group, a
het er oar yl group ich may hafe a substituent selected fromthe gr oup
consi sting of R YrémN.apd a C1_6 alkyl group, a C2_6 cyclic amno
group whi ch may a substifuent selected fromthe group consi sting of
a C1L_6 al kyl 10 Jgnd a hydroxy (Cl1_6 al kyl) group which may have a
protective 2 9rqup, Land a Cl_4 aromatic cyclic amno group which may have
T8S a substituent, or a salt thereof.

wherein
R11 represents a hydrogen atom, a Ci-g alkyl group, a Cy-s
alkenyl group, a hydroxy(Cz-¢ alkyl) group which may have a
5 protective group, a C3.7 cycloalkyl group, a C3-7 cycloalkyl-

substituted (Ci-¢ alkyl) group, an aryl group which may have

the same or different 1 to 3 substituents selected from the group
consisting of a halogen atom, a hydroxy group which may have
a protective group, an amino group which may have a protective
10 group, a Ci1-¢ alkyl group and a C;_g alkoxy group, or an aryl({(Ci-¢
alkyl) group which may have the same or different 1 to 3
substituents selected from the group consisting of a halogen
atom, a hydroxy group which may have a protective g-ro'up, an amino_
group which may have a protective group, a Cl'—6 alkyl group and
15 a Ci.g alkoxy group on the ring:;
one of Q2 and 'I'2 represents a 2,3,4,6-tetra-0-acetyl-f3-D-
glucopyranosyloxy group or a 2,3,4,6-tetra-0O-acetyl-p-D-
galactopyranosyloxy group, while the other represents a Ci-g
alkyvl group, ahalo(Ci-g alkyl) group, a C1.g alkoxy-substituted
20 (C1-¢ alkyl) group or a C3-.3 cycloalkyl group;
R12 represents a hydrogen atom, é halogen atom, a hydroxy

group which may have a protective group, a Cj-g alkyl group,
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a Cy1-¢ alkoxy group, a Cj-.¢ alkylthio group, a halo(Ci-¢ alkyl)
group, ahalo(Cj.-¢ alkoxy) group, aCjy-¢ alkoxy-substituted (Ci-g4
alkoxy) group, a Cz-7 cycloalkyl- substituted (Cy_5 alkoxy) group
or a group of the general formula: —A-R18 in which A represents
a single bond, an oxygen atom, a methylene group, an ethylene
group, -0OCHz- or -CH0-; and R18 re-presente a Cz-7 cycloalkyl
group, a Cz-¢ heterocycloalkyl group, an aryl group which may
have the same or different 1 to 3 »substituents selected from
the group consisting of a halogen‘atofn, a hydroxy group which
may have a protective group, an amino group which may have a
protective group, a Cj-¢ alkyl group, a Cj-g alkoxy group, a
Cy-¢ alkenyloxy group, a halo(Cj.¢ alkyl) group, a hydroxy(Ci-g
élkyl) group which may have a protective group, a carboxy group
which may have a protective group, a C;.7 alkoxycarbonyl group,'
a cyano group and a nitro group, or a heteroaryl group which
may have a substituent selected from the group consisting of
a halogen atom and a Cj-g¢ alkjl group;

X represents a single bond, an oXygeh atom or a sulfur
atom;

Y represents a single bond, a Cj-.s alkylene group or a
Ca-6 'alkenylene group with the proviso that X is a single bond
when Y is a single bond;

Z represents a carbonyl group or a sulfonyl group;

Rl‘l and Ris are the same or different, and each represents
a hydrogen atom or a Cj.g alkyl group which may have the same

ordifferentl to 3 groupsselectedfromthe followingsubstituent

group (ii), or they bind together with the neighboring nitrogen
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atom to forma Cy.-¢g cyclic amino group whichmay have a substituent
selectéd from the group consisting of a Cl‘-6 alkyl group and
a hydroxy(Ci-¢ alkyl) group which may have a protective group;

R3 , R6 and R7 are the same or different, and each represents
a hydrogen atom, a halogen atom, a Cy.g alkyl group or a Ci.¢
alkoxy group; and

substituent group (ii) consists of a hydroxy group which
may have a protective group, an amino group which may have a
protective group, a mono or ai(él_G alkyl)amino group which may
have a protective group, a mono or dilhydroxy(Ci-¢ alkyl) lamino
group which may have a protective group, an ureido group, a
sulfamide group, a mono or di(Ci-g alkyl)ureido group, a mono
or di(Cy-¢ alkyl)sulfamide group, a C,.7 acylamino group, a Ci_g¢
alkylsulfonylamino group, a group of the general formula:
—CON(ng)R20 in which ng and R20 are the same or different, and
each represents a hydrogen atom or a Ci-¢ alkyl group which may
have the same or different 1 to 3 substituents selected from
the groupconsistingof ahydroxygroupwhichmayhaveaprotective
group, an amino group which may have a protective group, a mono
or di(Ci-¢ alkyl)amino group which may have a protective group,
a mono or di[hydroxy(Ci-¢ alkyl)lamino group which may have a
protective group, an ureidogroup, amono or di(Cj.g alkyl)ureido
group, a Cp-7 acylamino group, a Cj-¢ alkylsulfonylamino group
and a carbamoyl group, or they bind together with the neighboring
nitrogen étom to form a Cy.¢ cyclic amino group which may have
a substituent selected from the group consisting of a Cy.¢ alkyl

group and a hydroxy(Cji-g alkyl) group which may have a protective
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group, a C3-7 cycloalkyl group, a C2_6.heterocycloalkyl group,
an aryl group which may have the same or different l.to 3
substituents selected from the group consisting of a halogen
atom, a hydroxy group which may have a protective group, an amino
group which may have a protective group, a Cj_g alkyl group and
a Cj.g alkoxy group, a heteroaryl group which may ﬂave a
substituent selected from the group consisting of a halogen atom
and a Ci-¢ alkyl group, a Cy-g cyclic amino group which may h.ave ‘
a substituent selectéd f_;com the group consisting of aCi-g alkyl
group and a hydroxy(Ci-.¢ alkyl) group which may have a protective
group, and a Cj-4 aromatic cyclic amino group which may have

a Ci-g alkyl group as a substituent, or a salt thereof.



