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having an inhibitory activity for a sodium dependent

gl ucose cotransporter 1 (SG.P1l) and a sodi um

dependent gl ucose cotransporter 2 (SG.T2). 10
BACKGROUND ART When a perSB?Séﬂiﬁﬁi from di abet es,

the fasting blood glucose Tevel exhibits 126 ng/dL or
more. Even though theymas! igigdinend comiersd | eve

falls within a normal range, there is a person

exhi biting a postprandi al bl ood glucose 15 | evel as

high as 140 to 200 ng/dL. Such a person is diagnosed
asTEcmeicAnl miEEmse tol erance (hereinafter referred

to as "IGI"). It has been considered that the risk of

a car diTthea yod sem tdiisorechdri coarrdia treed e d 18- phawlvdy iglgycitol
onset of diabetes fromI|GI, and several supportive 20

f i eeipRend ravig daviniydeht oby sagietviForieR aapsediwme
Da Qng IGI and D abetes Study carried out in_China_.

i rAeperydenh gl eeRT e et FFRRSPRBEPEssi 0FCHFL ] Gind g gSodium
Type Il _diabetes is significantly s ed by diet
AT RERATH S S GRS Pofo LSRAT LR T 2 1} SHET) Car o, vol

20, p. 534, 1997). As cases 25 where nedication is

ef fective, when an a-gl ucosidase inhibitor, acarbose,

'ﬁﬁké bbb tsp hydrolysis of an oligosaccharide to
dgéayfégggose—égsorption fromthe small intestine, is
adm ni spened PREYe Y B0 dilavlihet aghel f43ting blood
2007/ 136116 PCT/ JP2007/ 060653 from I GTI is suppressed

angh habsdelepdbesxRinyPer 2 €Neg AL | 6r BoHAI f imad Ithough the
suppressed. This is reported in the docunent

fasting blood glucose level falls within a normal range,

there is a person exhibiting a postprandial blood glucose
level as high as 140 to 200 mg/dL. Such a person is
diagnosed as impaired glucose tolerance (hereinafter
referred to as "IGT"). It has been considered that the
risk of a cardiovascular disorder can be reduced by
delaying onset of diabetes from IGT, and several supportive
findings for this have been obtained. For example, the Da
Qing IGT and Diabetes Study carried out in China in 1997
has reported that progression of IGT into Type II diabetes
is significantly suppressed by diet and exercise (see Pan
XR, et al., Diabets Care, vol 20, p. 534, 1997). As cases
where medication is effective, when an o-glucosidase
inhibitor, acarbose, which inhibits a hydrolysis of an
oligosaccharide to delay glucose absorption from the small

intestine, is administered, development of Type II diabetes
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(J.- L. Chiasson, et al., Lancent, vol. 359, p. 2072,
2002). Fromthe above, to suppress the onset of

wdizeloateds it 5 is inportant to control | GI bpCdiJr1007/060653
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therapy, exercise therapy and medication. _
Nevert hel ess, when a person suffers fromdi abetes, it
cones to be necessary to control the blood gl ucose

| efedmalGT alé $upPtessbabei@srusthasi easdy éf@ﬁ%ﬁgr@énsion is
di et therapy 10 and exercise therapy; however, en

s ignitivartfrcsuppresetd obtMiined hyrdgased hal apieeocument
medi canment nust be chosen. On the small intestine

epl 4 helk urflbtassemmet , ad. sobangenependdnt 3§PUcose2072, 2002).
cotransporter 1 (SGAT1l) is expressed at a high

frequedd@Pm theg Ahgyewn thAUDSGEES the suseds afepliadiaies, it
upon sodi um and plays a role in active transportation

of 1| HRRRIEE T o 290t G hP ¥ iiet therapy neexercise

Theref ore,_ i | ucose, taken froma neal can be

suig“ber%%%%oa,‘né @?e%fﬁ%mbr evented or t reaLed. Based on

the ¢ azol erivative inhibiting the )
acti vi ?\]‘%Q’%?&hfg'egéﬁﬁgls%bggﬁsroé]pgﬁfg%r(sséémg“ di3vetes, it

I tal ' ' 4 4932,
T P 7Tkt St @%ﬁ%@ﬁ%ﬁ%‘g"o& GRIESTE 1over at
2QQHKQ§Q&%¥)-DE%%%E%%”@%Eba%i%%QHﬁnkg%Q%%@e%Pé%ﬁﬁﬁp%%erapy

cotransporter 2 (SA.T2) is expreSsed at a

f reaglieneyra sd hehdadiney - howdvd? UGREsh anger féidiatstedye is
the glonerulus is reabsorbed via SGLT2 (see E. M
Wrightobtamnel WBhyidiede Resrmdpidhy malicameit .m@8O, be.chosen.
F10, 2001). Wien an SG.T2 inhibitor is adm nistered

to a dPabdhiec smatll ghiessdnexepdithed iunt ©f2 aWdammal, a

2007/ 136116 PCT/ JP2007/ 060653 wurine is facilitated,
prstfbitith flepandsnl ylairasacatsmansmamian Hi s(SGLrL) is
SALT2-specj fic inhibitor has been considered as a

t PRI AN & dedh Fedepgher dfedfi kngyenthedr SGLT1

serves depending upon sodium and plays a role in active
transportation of glucose or galactose in the small
intestine. Therefore, if glucose taken from a meal can be
suppressed, IGT may be prevented or treated. Based on the
concept, a pyrazole derivative inhibiting the activity of
SGLT1 has been reported (see International Publication
W02002/098893, 2004/014932, 2004/018491, 2004/019958,
2005/121161 and 2004/050122).

Furthermore, a sodium dependent glucose cotransporter
2 (SGLT2) is expressed at a high frequency in the kidney.
Glucose once filtrated by the glomerulus is reabsorbed via
SGLT2 (see E. M. Wright,vAm. J. Physiol. Renal. Physiol.,
vol. 280, p. F10, 2001). When an SGLT2 inhibitor is

administered to a diabetic rat, glucose excretion into
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di abetes (see G Toggenburger, et al. Bi ochem
Bi ophys. 5 Acta., vol. 688, p. 557, 1982). In these

woiomgsitiances, studi es have been conduct ed ORCEIP2007/060653
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SA.T2 inhibitor and various types of 0-aryl glycoside
derivatives have been provided (see EP Patent
Application Publication No. 0850948A1 and
| nietneat i onedcPubta€sd | oprois 05 i ion.
Accordingly. S the SA T and 2 B We1Hemic action
siFmwom atiedsis| gn | SELIR ¢ ebcBf TOVEAhiYPEoOThd B8O UWdksidered
agent for diabetes can be provided, which has not
oty & taxdet poslerebeli sdrging ose d ettedrSppt BSSagdnt for
action ascribed to SG.T1 inhibition but also a
prélakes o $89 Y yRegsenburdein, 16t askr i Bisscham SRidphys .
inhibition.. Up_to now, a C- phenyl %choside derivative
Rty a Ve £330 i N D tﬁ?%/z g-ct P tthese sdrrrmsiances,

h

been r.eported see International Publication WO
SRR Hte S, Son e hyan (G| b tor ana
deyj.vat.i ngl y. i nhibiting both of 20 SGLT1 and
Sg_#\zll%daés/ %r%éé§ec?é bee ¥ p%]rifcg)fl&ebl ‘%CT&UF%E’ 5 e been
| NVENH jact sent. i t4.0n .is t

provi deégf}lh @}ﬁeﬁlpég{%%ﬁg CF&I l?o%%ludnlg?ﬁ%%lc%aﬁjson To.
eXBBURIBAS dhd MRl erindRS or¥ar < f '

di abet es, capabl e 5? inm%ﬁ%%lﬂ?gﬁigiﬁﬁﬁ?(ﬂH%gg§¥?é§ﬁ¥o)’
SGLT2 actbvidingly,hati keenetLe! ¥nd SGCHERSEcRRI94RESORan be
suppression action fromthe digestive tract but also

a stimiule-aglacorsly ebntritiiited ,aci indve ITRGHY e ftherapeutic agent
i nventors conducted intensive studies to 3 WO

2001 H36bEd RCHaP2E0 YisG6Es, sdiioh tHas not only a high

af orenenti oned object. As a result, they found that a
chesdppangiiadi iiucosepdevel wvippiress ifoor rettiop ascribed to

i ntroduci ng_a specific side-chain to an end of an
agi&rddne- Rt ion: dte flsion @ Booge sedivieo Ay pogrlysemmyr action

ad 2PL3 to seLT2 inhibition.

Up to now, a C-phenyl glycoside derivative having a
selective inhibitory activity to SGLT2 has been reported
(see International Publication WO 2001/027128); however, a
C-phenyl glycoside derivative strongly inhibiting both of
SGLT1 and SGLT2 has not yet been reported.

DISCLOSURE OF THE INVENTION

An object of the present invention is to provide a C-
phenyl glycitol compound, which is expected as a novel-type
pharmaceutical for treating diabetes, capable of inhibiting
both of SGLT1 and SGLT2 activities, having not only a
glucose absorption suppression action from the digestive
tract but also a urine glucose excretion action.

The present inventors conducted intensive studies to
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5 activities. Based on the finding, the present
i nvention was acconplished. The C phenyl glycitol

woanpaaeide of the present invention (hereinaftecT/JP2007/060653
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20

referred to as "the conpound of the invention") wll
be expl ai ned below. 10 By virtue of the present
i nvention, a novel C-phenyl glycitol conpound capable

of sd AU bid NF e dde @b REY. AAE iNddy18S, aMeyPEound
provi ded. First enbodi nent (1 enbodi nent) of the

prasenta CpwiyDnglgcitsECi@bdun@, Gripheyis giyenéd| by
conpound of 15 the follow ng fornula or a

p hiat ineedwd ing| 4 yspectft abs Bdsathain hies eani emd sofiyal atglycone,
thereof: RLRZ HO03 R HO~"OH OH (I) where Rl and

Rhag eext¢el beme mhibhiteremctimns efpreseehTh aydr el

20 atom a hydroxyl group, a ClL 6 al kyl group, a C1_6

al 3ebdvigkenp Fasehandde fladinmg jthey pAfeRjedinvention
atom a Cl 6 al kyl group, a Cl.6 al koxy group or a

hWf ¥R 152¢4- a C1_6 al kyl ene group, -O (CH2)n-

bCr) 3P I FORERY L 4 el SR g T R G,
B0 ek, MELDNR g0, ORI or o
(Fgavéﬁiioﬁl) will be explained below.

By virtue of the present invention, a novel C-phenyl
glycitol compound capable of inhibiting both SGLT1 and SGLT
2 activities can be provided. |

First embodiment (1 embodiment) of the present
invention is directed to a C-phenyl glycitol compound of
the following formula or a pharmaceutically acceptable salt

thereof or a hydrate thereof:

where

R' and R? are the same or different and represent a hydrogen
atom, a hydroxyl group, a Ci.¢ alkyl group, a C;.s alkoxy
group or a halogen atom,

R?® is a hydrogen atom, a C;.¢ alkyl group, a C;.¢ alkoxy
group or a halogen atom,

Y is a C;.¢ alkylene group, -O-(CH;)n- (n is an integer of

4



-RDA Ph)5.::~\NH NH ~N ' 5 Oor O where RAis a
Cl.6 al kyl group substituted with 1 to 3 substituents

weebwatedef rom t he group consi sting of a hydr orgI/JP2007/060653
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group, an 10 ami no group and a carbanoyl group, RBis
(1) a hydrogen atom (2) a Cl1_6 al kyl group that may

_ be substituted with 1 to 3 substituents selected from

08B, .88 bt et o, MR I 7 55
St SRRl sy choyehin 1910w, (4) a3

)
terocyclo group or a 5 to 13-

nprher edoRARET 0aqE (LPHRLL kAt -MCONg RBgREj al |y

saturated, 20 each of which contains one to three
ring-constituting aton(s) selected fromthe group
consisting of O, N, S, SO, COand NR (R is a

hydr oBen atR. a C1_6 al kyl group, a phenyl-Cl_6

a [%hp ora 6 al koxycarbonyl group), and may
be SulisiHi t ut edNwi 1 to 3 subtitituents selected from
25 h@ group conghsting of a hydroxyl group and a Cl1_6
hydr o®@yal Kyl group, or 5 WD 2007/ 136116

PCT/ JP2007/ 060653 (5) a C6-13 aryl group which nmay be
p¥PErgl |y saturated and may be substituted with 1 or
2_gubstituents selected froma hydroxyl group, and a
C5-61%Ikyl group, a phenyl-C -6 alkyl group and a

C%'@li'ﬁﬁ %&|%%Q%5 5%%Qit%%%% %&tﬂhtho”%ys%%stituents
selected from the group consisting of a hyd;oxyl group, an
amino group and a carbamoyl group,

R® is

(1) a hydrogen atom,

(2) a Ci-¢ alkyl group that may be substituted with 1 to 3
substituents selected from Group A,

(3) a Cs.1» cycloalkyl group which may be substituted with 1
to 3 substituents selected from a hydroxyl group and a Ci¢
hydroxyalkyl group,

(4) a 3 to 12-membered heterocycloalkyl group or a 5\to 13-
membered heteroaryl group that may be partially saturated,
each of which contains one to three ring-constituting
atom(s) selected from the group consisting of O, N, S, SO,
CO and NR'Y (R is a hydrogen atom, a C;.¢ alkyl group, a
phenyl-C;_¢ alkyl group or a Cz-s alkoxycarbonyl group), and
may be substituted with 1 to 3 subtitituents selected from
the group consisting of a hydroxyl group and a C;_¢

hydroxyalkyl group, or
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5 substituted with a hydroxyl group(s) in which Goup
A consists of a halogen atom a hydroxyl group, a Cl-6

wabkbwxpgeigs oup whi ch may be substituted wth arPoydrmybeosss

group(s), a carboxyl 10 group, a C2-6 al koxycarbonyl
group, a carbanoyl group, an amno group, a Cl-6
al kyl am no group, a di-Cl-6 alkylanino group, a C2-6

%ﬁélgrkpq@g %& hg%oﬁ%d@hgb Beg?Q%ElﬁﬂHthaE&tabéd and

stT Ut r oxy up(s), a phenoxy group

]ré'c}f % ARG rﬁ.aYOJ:bez difsdi tniat yiddieected From a
tltuents selected from Goup B (Goup B consists

Ay fro RV p Ira.a &;hal £06/ mup A Llptemy kdSiys alkyl
group, a Cl-6  al kyl group which nmay be substituted

vgﬁ_tcru@ AT DX HO(S)1Eanydl -draiky|eddio of odpicly may be
i enyl group, a 20 phenylthio group which may be

selsd 1 tuiesd writh aa Hypitmosgyl graup(s) or a C1_6

hydr oxyal kyl group(s), and a piperidi no group which

nhy Weicbstituted wth a hydroxyl group(s) or a Cl.6
hydroxyal kyl group(s)), a C3-12 cycl oal kyl group which
reote & eReRsistedofith 1 to 25 3 subtitituents

ngﬁéigggﬁ;§€§$26ﬂ3%¥§£?§§£§¢§t¢€8 of ag %yﬁég%yéroup which |
12- menber ed l | ky 1 i .
n%?ﬁb”‘:?%géﬁ‘a?gfﬁ‘afeﬁyc B2 Sy B0 QU1 O0rBuB( 49 14" carboxyl
zat§ﬁ$2ﬁg Cﬁfalns ggéﬂggﬁ%f 5@3&6P290359§9ﬁ5§1 §2868p, an

e to three ring-constituting

) g86hfCt 8dcf oM kPealli RYPgLE8B] Shi 8Y-0f Oalklyl&nino
%ﬁﬂﬁécgé g { |s§aahydrogen gtonl a C166 al kyl

ggPYtp, 2a @D%nﬁbyihmﬁna|brbuﬂtoapcgk alkg16hio group which
koxycarbonyl group), and 5 may be substituted with 1
t Ra$ BEbLubktieatedselient adhfdooxyl group(s),

a phenoxy group,
a phenyl group which may be substituted with 1 to 3
substituents selected from Group B (Group B consists of a
hydroxyl group, a halogen atom, a Ci.¢ alkoxy group, a Ci-s
alkyl group which may be substituted with a hydroxyl
group(s), a Ci¢ alkylthio group, a thienyl group, a
phenylthio group which may be substituted with a hydroxyl
group(s) or a C;.¢ hydroxyalkyl group(s), and a piperidino
group which may be substituted with a hydroxyl group(s) or
a Ci.¢ hydroxyalkyl group(s)).,

a Ci.12 cycloalkyl group which may be substituted with 1 to
3 subtitituents selected from the group consisting of a
hydroxyl group and a Ci-e hydroxyalkyl group,

a 3 to 12-membered heterocycloalkyl group or a 5 to 13-

membered heteroaryl group that may be partially saturated,

6



the group consisting of a hydroxyl group and a C1_6
hydr oxyal kyl group, and - CONRBI RB2 wherein RB1 and RB2

woageEtibernew t h the nitrogen atom to which t hepCatr2007/060653
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attached forma 5 to 6 nenbered 10 heterocycl oal kyl
group which may contain as another ring-constituting
atom an oxygen atom a nitrogen atomor a sulfur

g%f %ggvg?%ﬁ$3ﬁ%HP$£A§Lgﬁgie@tﬂhfgéﬁr%? i&%ﬁééﬁ%&ﬁiﬂ§

group consisting o

| | . i 9 d . S, 2+
FlhL DB sk 0, 5 s

Ydna 609P(RR 1§ & atom, a Cl.6 Akl grougp a
%h?clu%ay be(subs:,l'titu?]é?gr O wth 1 or 2 substituents

sghasedcf [ ke GFOwp o onstSi taXigoxfcartyuy bxgroup) , and
group, a di-Cl 6 alkylamno group, a C2_6
ah&pXyes as bosy tgtedpyatid B Gl_B sliokyigienps selected from
C3_12cycl oal kyl group which may be substituted with a

hyylaks oxxybu r coms 55t ingdoR5a Ry dreKRE 999@P hardwitt fii-she
nitrogen atomto which they are attached may forma 3

t oy deoxyabley dohedry o29e| oal kyl group or a 5 to 13

NPT AT i SIS
??ém‘éﬁ;”éﬁ! @Réﬁiré, akEgentd ot an b gﬁgggr?@bgg&ad
. . 1 o
ChetErotikCraLley aEbup BHpbh hbyPBbAtalfl 6 &othem
a£§°§y§8éggﬁ¥kt?§guatoﬁ,Caﬁb6§9gén9595ﬁy a f2tfogen atom or
Cl_ al Ky 6

acyP _ m no group, a dl-Cl?

ahkgkil?woa%ﬁoaxh BE9UBe BubBYitakkedi wykhgtoop, 2a

nmor phol i no group, a pyrrolidin-1-yl-
subtitituents selected from the group consisting of a Ci.6
alkyl group which may be substituted with a hydroxyl
group(s), a Cz- alkoxycarbonyl group and a phenylC;.¢ alkyl

group,

R® is

a hydrogen atom, a Ci.¢ alkyl group which may be substituted
with 1 or 2 substituents selected from the group
consisiting of a hydroxyl group, a di-Ci.s alkylamino group,
a C,.¢ alkoxycarbonyl group and a C;.¢ alkoxy group, oOr a
Ci-12 cycloalkyl group which may be substituted with a

hydroxyl group(s), and

R® and R® together with the nitrogen atom to which they are
attached may form a 3 to 12 membered heterocycloalkyl group

or a 5 to 13 membered heteroaryl group that may be

7



carbonyl group, a C1_6 al kyl group that may be
substituted with 1 to 3 substituents selected from

woheo7gBeup 10 consisiting of a hydroxyl group, Par/JrP2007/060653
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pyrrolidin-1-yl group, a phenyl group and a
C2. 6al koxycar bonyl group, and a phenyl group that nmay
be substituted with 1 to 3 substituents selected from

é&%ggigff%cggéﬁféf 0f aén G Gl &Y | m&¢ 08Pt @inCl_6r 2 ring-

up and a hal ogen atom 15 where R' is a

h&&ﬁ%ﬂfﬂué‘iﬂ& aforlaf186Ved 9f o, 0 Whemyl', grosp,taad CO
e substituted with a hydroxyl group(s), a

p&ﬁddWhlgﬁoﬂﬁy Bef sty €t bed| witloup, oan2 subtitituents

oxol anyl carbonyl group, a C2_6 al koxycarbonyl group
OseBeblel ﬂkkmltnéngoupaconaﬁytbﬂgsuﬁsalhmdequﬂtgrgup, a
or 2 substituents selected from 20 the group
COpglalkugyo&rhohyﬁrgxyupgr@uparba@ﬁghygr@pgupa 526 acyl(Ci-s

di -C1_6 al kyl am no group, a norpholino gr n
pgikpl) dinhne- growns bangh - gmuﬁylk&@“wq%r%&@d

atomor a Cl.6 al kyl group which nma substit §90-1-v1-
mPYﬁr916ﬂ12Y§uB§PPPueﬁt@ongﬂ%Fﬂg 8¥BBB 28 Bgﬁgli%lﬁa Y

oy PSSt el AL e
g%gg ro 3#8*&%%?5&“9 58162 a2lekBH) SREDGRYp

rou enzy |n1dazo

7 16 4P Q6Q 3
S o0 3, B b IR . «

Cﬁ gNG I Tﬁﬁdl AVENT! ONcdRecREBsRYL drvep!iand a phenyl
oVl ghe | owi ng other 5 enbodinents 2 to 19: 2.

F_;%o@ppl%ﬁ&tl mglly)’@)let elubeeARattad whithh 1i $oa3Csphbergiltuents
uci tol conpound represented by Fornmula (I1) bel ow or

asenléacrtrmc gutoinc ahky grougptalblsd stdng olierei,¢ @lkyl group, a
hydrate thereof,
Ci-¢ alkoxy group and a halogen atom
where R is a hydrogen atom, a C,.¢ acyl group, a phenyl
group that may be substituted with a hydroxyl group(s), a
pyridyl group, a furylcarbonyl group, an oxolanylcarbonyl
group, a C,.¢ alkoxycarbonyl group or a C;.¢ alkyl group that
may be substituted with 1 or 2 substituents selected from
the group consisting of a hydroxyl group, a phenyl group, a
di-C;-¢ alkylamino group, a morpholino group and a
pyrrolidin-1-yl-carbonyl group, and
R® is a hfdrogen atom or a C;.¢ alkyl group which may be
substituted with 1 or 2 substituents from the group
consisting of a hydroxyl group, a Cs.iz cycloalkyl group, a
phenyl group that may be substituted with a hydroxyl
group(s), a pyridyl group, a Cz. alkoxycarbonyl group, an

imidazolyl group and a l-benzylimidazolyl group, and R™ is

8



10 1 R2 Y-Z HOOR3 P'"OHHO" (}I(II) where R1, R2
R3, Yand Z are the sane as defined in Forunul a

\NQBMWUE&J@ The C-phenyl glycitol conpound or &CT/JP2007/060653
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pharmaceutically acceptable salt thereof, or a

hydrate thereof in Fornula (I1), wherein Rl is a

hydrogen atom a hydroxyl group, a Cl 4 alkyl group

or | K@ YLOUPc, an 1 1 ~4 alkyl group
%'Yhalée?1 4 %IO%'El %IB% pﬁeny

gén ato gl ycitol

conpound according to the enbodinent 2 or 3 or a
pharnaceutlcally acceptable salt thereof, or a

glyCItWheCpﬁBQEnd mnvenphannpreutdeathy fa&&ewuablether
salt thereof, or a hydrate thereof according to
emmmﬁdﬁmantk(ﬂ'tb Mherein Yis a Cl1_6 al kyl ene group

or -0- (CH2)n- (nis an integer of 2 to 4 and Z

_ RHCONTRB) REpBenlar 6lHCRBOANGOREOBRE ¥Bighf ilfed anhenyl
Forumula (1). 6. The C- phenyl gl ycitol conpound . or. a
piditeidadt icommrndh GeRKeAsEoSh Y FindTRo <oTiI below or a

hydr at e t her.eof. accordi t.0 i, ment
AR b aAL Y GRaenlE eﬁ@r% o 00T ddydpate
W&&s %%Bl nteger of 2 to 4), and i s - NHCON( RB) RC,

(1D

where R', R?, R®, Y and Z are the same as defined in

Forumula (I).

3. The C-phenyl glycitol compound or a pharmaceutically
acceptable salt thereof, or a hydrate thereof in Formula
(II), wherein R! is a hydrogen atom, a hydroxyl group, a
Ci.4 alkyl group or a C;.4 alkoxy group, and R? is a Ci.4

alkyl group or a halogen atom.

4. The C-phenyl glycitol compound according to the
embodiment 2 or 3 or a pharmaceutically acceptable salt

thereof, or a hydrate thereof, where R? is a hydrogen atom.



(1) a C1_6 al kyl group which may be substituted with 1
to 3 15 substituents selected from Goup A (2) a

wQ2owra3enal oal kyl group which may be substit ut edTMP1007/060653
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to 3 substituents selected froma hydroxyl group and a
Cl 6 hydroxyal kyl group, (3) a 3 to 12-nenbered
het erocycl oal kyl group or a 5 to 13- 20 nenbered

het erpRs Y& - Sonpl t §aycBy1 beomsstn@l by saphatnmadeutically
each of which contains one to three ring-constituting
ahedeprabekeehad fthemeblie groaphydraitst ithgrebfOacNor8ing to
and NR1 (R1 is a hydrogen atom a Cl_6 al kyl group, a
pembypdifitnt 68 abkyl, ghewpior Yai€2 a6 Calskedkydebengiroup or -O-
group) and may be 25 substituted with 1 to 3 BaC
s§6H: 1 1t ubnt &s sahetnbeger onft Aetogf bupaeénsi 46 nYHEPNELR" )R
hydroxyl group and a C1_6 hydroxyal kyl ~group, or (4)
avbere1n3Rreaddr Bd afig | 8%y rdafing G mrEetidartt hi 1y

10 WO 2007/136116 PCT/JP2007/ 060653 saturated and may

be substituted wth 1 or 2 substituents selected from

e
0 5, Al B, UL S porang o

h M3 @ hydr @peredoup, a Cl_6 al koxy group
mﬁ%@%ﬁﬂﬂgﬁﬁbg ghbsfitutéh &ﬁth a hydroxyl group(s), a

CZ G5 @& koxycankare Growp o C-H@MYh-g(AURs an integer of
di-Cf_G fg alkﬁﬁghino group, a Cl1.6 al kylthio group

Wi afo n|y, ked st i-NHoes (@*)R°a hydroxyl group(s), a

phenoxy group, a thienyl group, benzothienyl group,

f whydre group, a phenyl group which may be substituted

with 1to 3
R® is
(1) a Ci.¢ alkyl group which may be substituted with 1 to 3
substituents selected from Group A,
(2) a Cs.12 cycloalkyl group which may be substituted with 1
to 3 substituents selected from a hydroxyl group and a Ci.¢
hydroxyalkyl group,
(3) a 3 to 12-membered heterocycloalkyl group or a 5 to 13-
membered heteroaryl group that may be partially saturated,
each of which contains one to three ring-constituting
atom(s) selected from the group consisting of O, N, S5 and
NR!® (R is a hydrogen atom, a Ci.¢ alkyl group, a phenyl-C;.
¢ alkyl group or a C,.s alkoxycarbonyl group) and may be
substituted with 1 to 3 subtitituents selected from the
group consisting of a hydroxyl group and a Ci hydroxyalkyl
group, or

(4) a 6 to 13-membered aryl group which may be partially

10



15 substituents selected fromthe group consisting of
a hydroxyl group, a halogen atom a Cl.6 al koxy

waroerp3eide C1_6 al kyl group which may be substi Par@e2007/060653

10

15

20

25

with a hydroxyl group(s), a Cl.6 alkylthio group, a

phenylthi o group which may be substituted with a

hydr oxyl group(s) or a ClL.6 20 hydroxyalkyl group(s)

and a piperidino group which nm stit

aSalaraksd @?@u%%%)b%rS%b%ﬁl%ﬂE%ﬁr%& |£y?r iguents
oal

isg%ecgeéy%¥?pl?uégggo§ e%?%%pfr 8 g?thiﬁ&fdgfbﬁﬁ

CONsi s ou

g?%¥ a?kﬁ glﬁ%upgrgxg ?&d gé ng%?ggléufgoﬁyl group, each
hS%e%REXﬁlﬂégk%E gﬁQE@l@ﬁtéa %9PhahNEyaPBRyL Ogtbupes)
rrng-constituting aton(s) selected fromthe group

cepsi;gikAg of 0, N, Sand NR (R is 11 WD 2007/136116
PCT/ JP2007/ 060653 a hydrogen atom a Cl.6 al kyl

gteulp A BbABYEtE1o6 al kyl group or a C2_6

al koxycarbonyl group) and may be substituted with 1 to
3ashhlbgehuanbm, sel bytiedxflogrothe gr6up 8dkokyt PRgUBf which
a hydroxyl group and a Cl1.6 5 hydroxyal kyl group, and

4me§ Beakkpbpiipoted wath- ¢ bxdpexyl greup(sircai S2=

hydr ogen atom and 10 RB and Rc toggether wt g
nirlkogwragbenvilo IRRIEN @h@;‘rHF@OY&t P4CHEd ﬁ‘aglr E1h a

di whi ch ub d
p?&%’h—?lﬂgsﬂg 9gPGEp Gr Car sc:%l%sf&rcilefpsé'aftsﬁtsewaﬁ”. oy be
bsti t ut C
S;Pﬁ&hF& ef Vﬁtargubyﬁngg n% pﬁgﬁrﬁeogrgup or a
15 d Ca%&% %L %P'%pkbﬁgﬁg& Eo ?I E@%z@t@ﬂ%ﬂyl group, furyl

d or ceuti'cal Iy acceptable
s%kgubhereof or a hydrate t hereof according to

a phenyl group which may be substituted with 1 to 3
substituents selected from the group consisting of a
hydroxyl group, a halogen atom, a Ci-e alkoxy group, a Ci-g
alkyl group which may be substituted with a hydroxyl
group(s), a Ci-¢ alkylthio group, a phenylthio group which
may be substituted with a hydroxyl group(s) or a Ci-e
hydroxyalkyl group(s), and a piperidino group which may be
substituted with a hydroxyl group(s) or a Ci-s hydroxyalkyl
group(s),

a Cs.1, cycloalkyl group which may be substituted with 1 to
3 subtitituents selected from the group consisting of a
hydroxyl group and a Ci.g hydroxyalkyl group,

a 3 to 12-membered heterocycloalkyl group which contains
one to three ring-constituting atom(s) selected from the

group consisting of O, N, S and NR' (R™ is

11



any one of enbodinments 2 to 4, 20 wherein Y is a Cl.6
al kyl ene group, Z is -CONHRA, where RAis a Cl 6

wabkboyi13gneup substituted with 1 to 3 substitueRCs/JIPRSH7/060653

10

15

20

25

selected fromthe group consisting of a hydroxyl group
and a carbanoyl group. 8. The G phenyl glycitol
conpound or a pharmaceutically 12 WO 2007/136116

P/ iy 206Jd 009658, ACCLpt kel sehdup Ned efhedylac; ¢ alkyl

hydrate thereof according to any one of enbodinments 2

t ogloup\hEr ed NC,Ys | SlltoGicArivdikyl egsows pugndand Z i s
-NHC(=NH) NH2. 5 9. The GC-phenyl glucitol conpound or a
peayreee Wulst 1 juted ceptlabl et ad tsuthei ebfuenta dyleated from
t hereof according to any one of enbodinents 2 to 4,

whiehe| giroup scensils blng kgf endryiioeryl agioup ;ardlia -6 0

RRDA | NHZN~ O RDis a Cl.6 alkyl group which is
sUBEIT XY RN tFER3.a3d cycl oal kyl group or a phenyl

group and RDA js a hydroge atomor a Cl 6 al kyl
gr‘gﬂ&'ﬁ 1%1@8).&’131%’: > %‘nngl’ng‘F"S‘/’E‘??rbYl HhPHRInd accordi ng

to enbodi nent

R° is a hydrogen atom, and

R® and R® together with the nitrogen atom to which they are
attached may form a piperidine group which may be
substituted with a pyrrolidinyl group or a C;.¢ alkyl group
which is substituted with a diC;.salkylamino group or a
pyrrolidin-1-yl group, or a thiomorpholine group or a

decahydroisoquinoline group.

7. The C-phenyl glycitol compound or a pharmaceutically
acceptable salt thereof or a hydrate thereof according to
any one of embodiments 2 to 4,

wherein

Y is a Ci.¢ alkylene group,

Z is -CONHR®,

where

R* is a Ci.¢ alkyl group substituted with 1 to 3 substituents
selected from the group consisting of a hydroxyl group and

a carbamoyl group.

8. The C-phenyl glycitol compound or a pharmaceutically

12



1 which is a G phenyl gal acitol conpound represented
by Formula (I11) below or a pharnaceutically

wacowptahnbe salt thereof or a hydrate thereof PCHIPIB7/060653

5

10

15

20

Y-Z HOO~1 \ HO"OH OH 20 (Ill) where Y is 13 W
2007/ 136116 PCT/ JP2007/ 060653 a Cl1_6 al kyl ene group,
and Zis - CONHRA, where 5 RAis a Cl.6 alkyl group

S“béépEHBEQ $£%g EPEPeﬁfSHPSL'ﬁ &P£§e5€§§£38§ EEBH&&Bﬁg to

CONSTs ydroxyl “group and a car banoy]

géggponélongﬁanmsmfg gl ¥6i 19l werepeeHNd according to
di ment which is a C phenyl glucitol conpound

repigsgneed Bykytehgugaoipy) ahel ow or a
pharmaceutically acceptable salt thereof or a hydrate

t pengof NHOQ-NE)MHZ. HO O ~I \I HU' ""OH OH (1V)

where 15 Y'is a C1_6 al kylene group, and Z is -

CONHRAI, -NHC (=NH) NH2 or - NHCORBI,
9. The C-phenyl glucitol compound or a pharmaceutically
acceptable salt thereof or a hydrate thereof according to
any one of embodiments 2 to 4, wherein
Y is a C;.¢ alkylene group, and
Z is

@) RIID:‘DA

NH
N
O
R is a‘C14 alkyl group which is substituted with a Cj-i2

cycloalkyl group or a phenyl group and RP* is a hydrogen

atom or a C;.¢ alkyl group.

10. The C-phenyl glycitol compound according to embodiment

1 which is a C-phenyl galacitol compound represented by
Formula (III) below or a pharmaceutically acceptable salt

thereof or a hydrate thereof,

HO ‘ Me Y—2Z
HO N ©

HO” Y~ “OH
OH

(11D)
where
Y is

13



where RAL is a Cl1_6 al kyl group substituted with 1 to
3 substituents selected fromthe group consisting of

wa 20@/1byids oxyl group, an am no group and a car bamoP3n7/060653

10

15

20

group, and RBl1 is a Cl_6 al kylam no group whi ch nmay

be substituted wwth 1 to 3 hydroxyl groups or a

4-Cl1. 6 al kyl pi perazi n-1-yl -carbonyl group, or a

4-C, _6 K i pe in-1- group. 14 WD 2007/ 136116

FQ%%UPZ%Q?%%%@%S%ggqgf % C- phenyl glycitol conpound
cprding to enbodiment 11 or a pharmaceutically

acceptable salt thereof or a hydrate thereof,

whesgiRe, Y is a Cl. 6 al kylene group, 5 Z is - CONHRA

or -NHC (=NH) NH2, or O-NN) HLN M where RAlL is a

Glhéral kyl group substituted with 1 to 3 substituents

sel ected fromthe group consisting of a 10 hydroxyl

gROUS aa, amanky]r gupupndubstartiodednytityr dufo B3 supséituents

C-phenyl glycitol conmpound according to enbodi mnent 11

osehephednficent thal byounceprabsting et AchEdrosylagroup and

hydrate thereof, wherein 15 Y is a ClL_6 al kyl ene

gaooprbamdyl79rguUPCONHRAI where RAl is a Cl_6 al kyl

group substituted with 1 to 3 substituents sel ected

fromthe group consisting of a hydroxyl group, an

aTH?o gﬁgqg-gggny 08{931 gy'cé%ﬁ%ﬁhd é%bording to embodiment
1 which is a C-phenyl glucitol compound represented by

Formula (IV) below or a pharmaceutically acceptable salt

thereof or a hydrate thereof,

(1v)

where

Y is a Ci-¢ alkylene group, and

7 is -CONHRM, -NHC(=NH)NH, or -NHCOR™,

where

R* is a C;.s alkyl group substituted with 1 to 3
substituents selected from the group consisting of a
hydroxyl group, an amino group and a carbamonyl group, and
R® is

a Ci.¢ alkylamino group which may be substituted with 1 to 3
hydroxyl groups or a 4-Ci. alkylpiperazin-1l-yl-carbonyl
group, or a 4-Ci-s alkylpiperazin-1-yl group.

14



14. The C phenyl glycitol conpound according to
enbodi nent 11 or a pharmaceutically acceptable salt

woOherraséiier a hydrate thereof, wherein Y i s arPCL/JB2007/060653

10

15

20

25

al kyl ene group, and 25 Z is -NHC(=NH) NH2. 15 WO
2007/ 136116 PCT/ JP2007/ 060653 15. The C-phenyl
gl ycitol conpound according to enbodinent 11 or a

PR3 popse ¢ Shony § S EPS IR L Sltmo bl oty DY HfbGainent
i -N . i i

ST PE R BhabhiREReTEaILY BobopPaBleyLaTL endsRUR or o
g},g%aiteeﬂcﬁékaak-,ylﬂha%éaoy' group, or a 4-Cl_6

pi perazin-1-yl group). 10 16. The C phenyl

)
agkysit gl ngn’ggkg}deﬁgcg&gupg to enbodinent 11 or a
pharmaceutically acceptable salt thereof or a hydrate
t kengof cowheteidy ¥ NHC @NBD).MH,al byl ene group, and Z is
represented by O -NIk ON. 15 H M , 17. A
phar ngceuti cal preparation, which conprises the G
phenxm\gl citol conpound according to any one of
erbbdi M¥nts 1 to 16 or a pharmaceutically acceptable
sal H ZOkLbNr of or a hydrate thereof as an active
i ngredi ent. M8. The pharmaceutical preparation
according to enbodinent 17, which is an inhibitor of
a%&&&eum dependent gl ucose cotransporter 1 (SGLT1)

achivit d a.sodi um depen en% I 1 to 3
c réﬁi%bggéra%i?gGgfffpg RS f%ie% Wit 1 o
substituents selected from the group consisting of a

hydroxyl group, an amino group and a carbamonyl group.

13. The C-phenyl glycitol compound according to embodiment
11 or a pharmaceutically acceptable salt thereof or a
hydrate thereof, wherein

Y is a C;.¢ alkylene group, and

% is -CONHR™

where R is a C;.¢ alkyl group substituted with 1 to 3
substituents selected from the group consisting of a

hydroxyl group, an amino group and a carbamonyl group.

14. The C-phenyl glycitol compound according to embodiment
11 or a pharmaceutically acceptable salt thereof or a
hydrate thereof, wherein

Y is a C;.¢ alkylene group, and

Z is -NHC(=NH)NH;.

15



16 WO 2007/136116 PCT/JP2007/ 060653 19. The
phar maceuti cal preparation accordi ng to enbodi nent

wazpombélah i s a prophylactic or therapeutic agear/JPmn7/060653

10

15

20

25

di abetes. 5 DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS The terns used in the present invention
wll be defined as follows. The termof "a Cl.6 al kyl

Ha "Thrfe Icg-'&%xef:ngzrlg él’y‘%‘i% 10'comporeh 8¢ R iU Rmbod iment

ing n-atons. Exanples 10 thereof may

| el ey ?ﬂ@fr@ée@f%lﬁ%@ééﬂiaﬂ@%l@%ﬂbﬁwy&r a

group, an 1sopropyl group, an n-butyl group, an

| SRR Y SOMoE @ WiRstedwtyl group, a sec-butyl group,
an  n-pentyl group, a tert-pentyl group, an n-hexyl

oY oup anch_. aalkgbéexydroupupand5 The term of "a Cl_6
al koxy group” refers to a linear or branched al koxy
g% ol HENCORP1 (wbeBecBPbdrs @ ¢hss adfktla@no grolm

al koxy group is preferable. Exanples of the Cl 4
abWosyitwbed whthi hctad? By@EeRGkyIEPERD, Oand et Hoxy
group, a propoxy group,. an i Sopropoxy _group, an
nabEYbR$P§¥%EgP‘inYlZQaFE%Bﬁ%oﬁgoﬁﬁou%raﬁdyéc“6
tert-butox roup. The termof "a hal ogen atom' refers
tél%Y4PﬁB?¥ﬁgl%fgﬁ¥l %F%ﬂ?g}ine atom a brom ne atom

or an iodine atom The termof "a Cl.6 al kyl ene group”
refers to a bivalent group forned by renoving a

g?g;ggﬁnggén%@é%ﬂgﬁ ?Jf% &Br S Acdrding 8 Kthbodiment

I near al kyl ene group may

I el ygeja HEEHXE@H@iGEQM?1aéBe thyhensal@r edpredf or a
trlnethylgne group, a tetranethylene group, a

Dﬁghﬂaﬁghfhe@goggowae@gﬂna hexanet hyl ene group. 17 WO
2007/ 136116 PCT/ JP2007/ 060653

Y is a C;-¢ alkylene group, and

7Z is represented by

O

-—NJkN

: k\/N‘Me,

17. A pharmaceutical preparation, which comprises the C-
phenyl glycitol compound according to any one of
embodiments 1 to 16 or a pharmaceutically acceptable salt

thereof or a hydrate thereof as an active ingredient.

18. The pharmaceutical preparation according to embodiment
17, which is an inhibitor of a sodium dependent glucose
cotransporter 1 (SGLTL1) activity and a sodium dependent

glucose cotransporter 2 (SGLT2) activity.

16



The termof "a C2_6 al kenyl ene group" refers to a
bi val ent group fornmed by renoving a hydrogen atom from

wea owaskian atom of a C2_6 al kenyl group. ExanpPes/Jpf007/060653
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20

25

the linear al kenyl ene may include a vinyl ene
(et henyl ene) group, a 5 propenyl ene group, a
but enyl ene group, a pentenylene group and a

hexenyl ene group. The termof "a, Cl.6 al kyl. group _
st IThet haRmeReRticad DIERSTALIEH: SO5aFiiPdy by SRPodiment

t he group consisting of . hydr l..ar , ]
dﬁbu&@%ﬂ?z%%xﬁkﬂﬁﬂéhy 5¥ﬁ?-9ﬁf€%§%§ﬁ§qﬁ§%fgﬁéﬂiﬁyﬁﬁ
branched C1_6 al kyl group in which 1 to 3 hydrogen
HAAREY®Hf a C1_6 alkyl group is (are) replaced with
at | east one nenber selected fromthe group

consi sting of a hydroxyl group, an am no group and a
CETRIGED DESCRI PTEQNTOR STHE RREFERRED | EMBQREMENTES;
hydr oxynet hyl group, a hydroxyethyl group, a .

2- hydiTivey -terins disest Hyl dibiey Pigsens, igvention will be
1, 3-di hydr oxy- 2-net hyl propan-2-yl group, a

14 SE theéy droxye PLeWSir oxynet hyl propan-2-yl group, a

car banoyl net hyl group, and - car banpyl o
The t &MA dre™h Q%_fz Ccly‘clél}g?yﬁylgré’r‘?u p&e‘rarfaelf%é'r stq{ gallgl Jper oF

?%%%%%%%ék%L%gisgf?gsv.Qgiggtf 14 gaégfgoﬁ;gﬂgmépdExamples

i cyctfic and spiro- rocar bons.

CXRRRLSE Ly LieARECRYALLSyDVEkoesrDan smtiyingbudp can

group, a cyc utyl group, a cycl opentyl

gLo c ex 2 g¥ehpheghyh-pueyh gndup, an
c%c#ggg?%l¥£é§€b.¥%xgﬁgﬁggp%f 5 the dicyclicy
hiQBQﬁ@?Pongﬁ%,iHCEQQE—BﬁtﬁﬂagﬁﬂhyL grsep-batyl group, an
bicyclo] 2. 2. 1] heptyl group and a bicycl o[ 2. 2. 2] hept yl
0hOPBntyEXgeplps af tebe-pphtylhydoupar BonnrhgxyAcbugup and
a spiro[3.4]octyl group and a spiro[4.5] decanyl
gaAufsoh8xWD 880¥p136116 PCT/ JP2007/ 060653 The term

of "a 3 to.12-nenbered heterocycl oal kyl groug .
The term of "a Cj;.¢ alkoxy group" réfers to a linear or

branched alkoxy group having 1 to 6 carbon atoms. Of them,
a C;., alkoxy group is preferable. Examples of the Cj;-4
alkoxy group may include a methoxy group, an ethoxy group,
a propoxy group, an isopropoxy group, an n-butoxy group, an
isobutoxy group and a tert-butoxy group.

The term of "a halogen atom" refers to a fluorine atom,
a chlorine atom, a bromine atom or an iodine atom.

The‘term of "a C;.¢ alkylene group" refers to a
bivalent group formed by removing a hydrogen atom from a
carbon atom of a Ci-s alkyl group. Examples of the linear
alkylene group may include a methylene group, an ethylene
group, a trimethylene group, a tetramethylene group, a

pentamethylene group and a hexamethylene group.

17



whi ch contains one to three ring-constituting aton(s)
sel ected fromthe group consisting of 0, N, NRLO, S,

wa7andi16 CO' refers to the above-defi ned C3- 1RCT/JP2007/060653
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cycloal kyl group in 5 which 1 to 3 nethyl ene groups or
nmet hi ne groups are replaced with atonm(s) sel ected
fron1the group consisting of 0O, N, NR1O, S, SO2 and

h heF eof é?i AN M B) gRRaY | rdif OHP ., t & a

2 oxooxan group, a é di oxanyl group, a

pﬁiﬁﬁhéﬂtnﬁkoﬁbOEBrmédpb?eféﬂbﬁﬂngraunydﬁogeﬁlaeomdﬁtom a
group, 10 4-pi peridyl group, a piperazinyl group, a
meapBbehi E@omgbﬁua Castdllosmy phptouw. gExamples of the linear
qui nucl i di nyl group, a decahydroi soquinolinyl group,
aadgeayydneqmayohnuyhdgraup;nY$enNH(e©heBMﬂened g50fRe 2
termof "a 5 to 13-nmenbered heteroaryl group that_ my
berpeenyakhy gapupat edbwhPBH1EBAt SFAYPeng pPgntRp¥éene group
ring-constituting aton(s) selected from group

cendi 8t hayeavlepe RIXONRIO, S, SO2 and CO' refers to a

5 13- nmenb d | i c
”fﬁycw%eh@?éfa%y*éf”tf%i 2y SERHP Al ey (e et 1 eo 3
p§p¥a§aE§% an %;é?ﬁ%gng%ggp r%uptGBEBXEtQBQUBf 3

2, 3-di h roup”
oEXZSPE S50 . Z°%“n%ﬁ*ér°% Gty . § GBI e
E%%Qrs oy % quﬁg&ooEku%BhB@@lkhengkgla@&o@pza& %h&ch 1

tetrahydro-| H b-carbol ynyl group. The termof "a

C@ol% ?xaxg;rg%p atdhilz )My ke cpar alryiygreabuist ¢die)
refers fo an unsaturated nonocyclic, dicyclic or 19

VR Het36dith BET1HE2R0 6hRbaehbert sedpcitied from the group
hydrocarbon ring having 6 to 13 carbon atons.

Exaiielies: itne rofofa ingad riomyllu de-csipp h@my [amginougroalp and a
niﬁﬂﬁiggoyl group. Examples thereof may include a
hydroxymethyl group, a hydroxyethyl group, a 2-hydroxy-1,1-
dimethylethyl group, a 1,3-dihydroxy-2-methyl propan-2-yl
Qroup, a 1,3-dihydroxy-2-hydroxymethylpropan-2-yl group, a
carbamoylmethyl group and a 2-carbamoylethyl group.
The term of "a Cs.1» cycloalkyl group"” refers to a
cyclic alkyl group having 3 to 12 carbon atoms and includes
monocyclic, dicyclic and spiro-hydrocarbons. Examples of
the monocyclic hydrocarbon may include a cyclopropyl group,
a cyclobutyl group, a cyclopentyl group, a cyciohexyl group,
a cycloheptyl group and a cyclooctyl group. Examples of
the dicyclic hydrocarbon may include an adamantyl group, a
bicyclo[z.z.l]hepfyl group and a bicyclo[2.2.2]heptyl group.
Examples of the spiro-hydrocarbon may include a

spiro[3.4]octyl group and a spiro[4.5] decanyl group.

18



group, a fluorenyl group, a 1, 2,3, 4-tetrahydronapht hyl
group, an indanyl group. 5 The termof "a 5 to

wo-2nenberned het erocycl oal kyl group which RBl1 aad/JRB27/060653
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15

20

25

together with the nitrogen atomto which they are
attached form and which nmay contain as anot her
ring- constituting atom an oxygen atom a nitrogen

at om qrrée a% suI ,at %gt 5‘%”2%2 dngldde, }fglpefdéi)}éi’oalkyl group

group o a norpho rou
T
e A

Eéé’fﬂg %hcﬁrbﬁ fﬂésbkéﬂbeéoné\&é’elﬂgpbfn(ﬁl ﬂrONR”, S, SO0, and

Pes"t her eo may i nclude a benzyl group and a

pEGnykéfQ¥§ gh0dRe AbBovhbeateineafcia, @dloalkyl group in
al koxycarbonyl group" has a structure conposed of a

| {heah or tbr anmberyCénb ghkapy growpthand grompboaye

group and is preferably a C2_5 al koxycarbonyl group

Exapphesdt Wathohtomy si) neblidetednEraox fbar B6AYP gpaehstlng of

an ethoxycarbonyl group, a propoxycarbonyl group,

20, i SopNBFbx\Ecar¥enyhdgEQup, Examml etit ByGEee dﬁ?Y tﬁ?&ﬁpe an

and a t-butoxycarbonyl group. The tern1§f & a

aPR§PYRi TgEBUpa Ra§X8°§PPMétQF8uPcoﬂp63 d&ngnV'nggPup’

or branched Cl 6 al k rou Ie thi o

(PEeyodidipy opEcEpab, Bbet Hlac bl 2 Gt eroup.
| es of, e Cl.6 alk p ud 1
PPRF518¥§ ﬁrogﬁ e?héﬁ%ﬁkgzg% épggﬁgba %rg8§ Patane

g%gﬂc Urgh%hE%E%EgB qnglggoﬁkkylaEhﬁﬂu%ﬁQHHnyﬁﬁ%r@u a

€ compose a |linea branched Cl1_6 al ky

92N gﬁgoago QnW@l% Q47/5+36: 6 sPGEARFASHRERETInyl group,

am no group anpl es"théreof may include a
net@yl@n1no group nd an et m no group. The term
ot/E;>d| Cl_ 6 aI antno g ‘o’ has a

The term of "a 5 to 13-membered heteroaryl group that
may be partially saturated which contains one to three
ring-constituting atom(s) selected from group consisting of
O, N, NR', s, SO, and CO" refers to a 5 to 13-membered
unsaturated monocyclic, dicyclic or tricyclic heterocyclic
ring, and may include a furyl group, an imidazolyl group, a
thienyl group, a pyridyl group, a benzothienyl group, a
2,3-dihydro-benzofuranyl group, a 2,3-dihydro-1H-
benzol[de]isoquinolinyl group, a 2,3-dihydro-1H-indolyl
group, a 2,3-dihydro-1H-isoindolyl group and a 2,3.,4,9-
tetrahydro-1H-b-carbolynyl group.

The term of "a C¢.;3 ary group which may be partially

saturated" refers to an unsaturated monocyclic, dicyclic or

19



structure conposed of two linear or branched Cl.6
al kyl 5 groups and an am no group. Exanpl es thereof

woayoriaeliade a di met hyl ami no group and a di et RgTAPINT060653
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20

25

group. The termof "a C2.6 acyl group” refers to a
linear or branched aliphatic acyl group which
contains 2 to 6 carbon atons. Exanples include an

qg; &EJH&%B&H“§1&H 1ﬁ5)§1ﬂ3\ﬁ§‘aéﬁﬂﬁﬂ“5%oms
y gr up, an 1 sobutyryl group and eryl

Oritinp 18 P8 may Gh oAy | ApPH A q&,ﬂ%udmasa &aphthyl
structure conposed of a C2 6 acyl group and an am no

grérgumNch IS uddeaiyEr aptoumN @cely) B e graipirddapiithy 1
termof "a C2_6 acyl (Cl_6 al kyl) am no group"” has a

Stgrmip)y earcanpimed afraupc? 6 acyl group, a Cl_6 al kyl

group and an am no group. The termof "a di-Cl_6

al kyl afibeoderbofl "gr Sufo Kasiembegedubreresosyriosddydf group
a di-Cl_6, alké %%lno group and a 20 carbonyl group

Therkeh R of an GOBVGP@%yQP%9It@ﬁoﬂﬂtrpéﬁér§t9@ 4o which
CL 6 alkyl group which is substituted with at | east

o9y ATk \AT fb‘{ﬂa fozm AR I Y LRI ARtFRAther

grou %Orféhg}/drox%et h%[h‘t%ougi a ZI?Q_ydroxE}/erwyrogen atom or
: 4”%? efﬁﬁ*%%@i%% TG B, preAFHD Brovh; & Gfperazine
T T R R T A T e s

2007/ 1%@@&@&%@0%%@@5% JTRY KA G readEedls to a

which may contain 1 or 2 ring- constituting atom
seladed df Brdhcied NRLL, aky S@ransl Wi ch riaf essbdioituted

the 3 to 12 nmenbered heterocycl oal kyl group or 5 to
13vitebe rteeinet eyoeuy! Gramplas déereed alagvdnclude a benzyl
group and a phenylethyl group.

The term of "a C,.¢ alkoxycarbonyl group"” has a
structure composed of a linear or branched C;.5 alkoxy group
and a carbonyl group and is preferably a C,.s alkoxycarbonyl
group. Examples thereof may include a methoxycarbonyl
group, an ethoxycarbonyl group, a propoxycarbonyl group, an
isopropoxycarbonyl group, an n-butoxycarbonyl group and a
t-butoxycarbonyl group.

The term of "a C;.¢ alkylthio group" has a structure
composed of a lingar or branched C;.¢ alkyl group and a
single thio group (-S-) and is preferably a C;.4 alkylthio
group. Examples of the C;.¢ alkylthio group include a
methylthio group, an ethylthio group and a propylthio group.

The term of "a C;.¢ alkylamino group" has a structure

composed of a linear or branched C;.¢ alkyl group and an
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5 The termof "a pharmaceutically acceptable salt”
refers to a salt of an alkali netal, an al kaline earth

worb@El13eiaemoni um al kyl anmonium or a salt of Par/JrP2007/060653
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mneral acid or an organic acid. Exanples thereof nay
include a sodiumsalt, a potassiumsalt, a calcium

salt, an ammoni um 10 salt, an alum numsalt, a
triethylampni @H_ Q&S Al Sﬂélu& P QR @RRE &nino
s8t1% gEngfatL%&% esa151}or et e salt, a

{gELYOLARCEhabengabiund GRbERLE salt, a tartrate

citfrate a St earate salt a succi nate

salt, @hcCtdyh oBUCSI @8LE, $aklky Parh B Olpionpt ehaals, a
gl uconate salt, a 15 glucoheptonate salt, a benzoate

Sgltkucauret kanpsekhionat ewosaliheaanoet hanashkflofatealkyl
salt, a 2-hydroxyethanesul fonate salt, a

bgmbapesahﬁoaat amdabt graup-tomxmmwfm:@ogan@y fnclude a
lauryl sulfate salt, a malate salt, an aspartate salt,
adigletthyiamdnoa grougn aadi paﬂee§aytlaman9a BEOWPt: h

cysteine, a 20 salt with N-acetylcysteine, a

hydr ociher tdemsakt aac, hydeobr gnatp” saefera phosphinear or
salt, a sulfate salt, a hydroiodate salt, a

nibeahichaide addlphatde acglageospl whigh pp@ftatl@Ssal fto & carbon
t hi ocyanate salt, an undecanoate salt, a salt with an
a@bpimat.e BalaylpéeSan@cécU%I tamwwtéllzﬁlrc%ﬂao@\ﬁmlonyl group.
polymer. The term of "hydrate"” refers t

Pide DN SEPD - dc BRABTE. HFAPBYe 26t JEREUESRIGu FFOUP and

of the invention or a salt thereof. The conpound of
t He ViedhP&Wtli SFOP-a salt 22 WO 2007/ 136116

PCT/ JP2HQ7+RQ6QA688 "hhergokcghsmning GRbEHUr Ravhanstructure
exposed to the air or recrystallized, with the result

t RRImpdse@idorald,y, syl Ripeiups aod @nwatreim oo rgrvepo sl &
hydrate. Such a hydrate may be included in the
hyphefleardblyt e @reeseyrifanimeegrowp.. 5 Some conpounds of

the invention and internedi ates ] \
The term of "a C,.¢ acyl(C;.¢ alkyl)amino group"” has a

structure composed of a C,.¢ acyl group, a Ci-s alkyl group
and an amino group.

The term of "a di-C;.¢ alkylaminocarbonyl group" has a
structure composed of a di-C;.¢ alkylamino group and a

carbonyl group.

The term of “a Ci;.¢ hydroxyalkyl group” refers to a Ci.s
alkyl group which is substituted with at least one hydroxyl
group. Examples include a hydroxymethyl group, a
1-hydroxyethyl group, a 2-hydroxyethyl group, a
3-hydroxypentyl group and a 2-hydroxy-2-methylbutyl group.

The term of "3 to 12 membered heterocycloalkyl group
or 5 to 13 membered heteroaryl group which R® and RC

together with the nitrogen atom to which they are attached
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t hereof thereof which have a chiral center may be
present in the formof a diastereoner or an

wenemiBeirer . Furthernore, sonme conpounds of tRET/JP2007/060653
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20
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invention and internedi ates nay be present as a
ket o-enol tautomer. 10 Moreover, sone conpounds of the
invention and internedi ates thereof nmay be present as

a rﬁ.’?&ﬁri Gl UEh (dF vhil i erﬂd';ty B iPre gﬁi SPNBITYy -

xtures thereof nention above are i ncl uded

| o d i BRI h tm e d e td U @d NN NH'AL eg ledbAtmd co”
thereof. 15 I'n particular, in a conpound represented

bywdfyrailid dHe .3 e 11 efdnbd iBteaidBrelfalifl group or 5
hydroxyl group at the 4-position of the glucose

Nt et)3 inenthdral mtdxdaryd @rarp & fderfineshiadoves.

i ndi cated by a broken line. 20 Preferable exanpl es of

t he coffpeurteérof ofhd ai pPhermageutiichll lye ageeptialpd¢ salt”
below. In Forrmula (1), preferable substitution
pasfi¢nmsofa maltamf RN alkakiodtetmsl s R Faengarth
(I'1). Rl is preferably a hydrogen atom a hydroxyl .

grRRiRL o ammerium, AMKY1 AUREPIEEY PTR Sak B %r“&tﬂﬁral

S?%ffpf S e Herd aprandis; dhstertsaty Wikuge

{ . i .

CE il A4 Sodfa i RUEIAPY B B, SOP e aymon um
and, f haéd{)%ﬂhn%‘[rﬂm do7 €, N ef f A1 arndrlivtin 4, an acetate
group and a

al'ogen atom and further preferably, a

methil, of Qb Bhate CRADE] NE BiBFRatd ST #UlR fdimbe salt,
(I'1), R3is prefe?ably a hydrog?r?aS atom a Cl_ 4 ITzlall k?/lsal ?

gretir Btk dadet Dge s AL OMa Mgl Vo tartyatogealt, a

atom a nethyl group and a fluorine atom and nost

preieratd ysabt hyalrogearateonaMhers Budcsimdtersabian an ethyl
succinate salt, a lactobionate sal;,"a gluconate salt, a
glucoheptonate salt, a benzoate salt, a methanesulfonate
salt, an ethanesulfonate salt, a 2-hydroxyethanesulfonate
salt, a benzenesulfonate salt, a p-toluenesulfonate salt, a
lauryl sulfate salt, a malate salt, an aspartate salt, a
glutamate salt, an adipate salt, a salt with cysteine, a
salt with N-acetylcysteine, a hydrochloride salt, a
hydrobromate salt, a phosphate salt, a sulfate salt, a
hydroiodate salt, a nicotinate salt, an oxalate salt, a
picrate salt, a thiocyanate salt, an undecanoate salt, a
salt with an acrylate polymer and a salt with a
carboxyvinyl polymer.

The term of "hydrate" refers to a pharmaceutically

acceptable hydrate of the compound of the invention or a

salt thereof. The compound of the invention or a salt
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hydrogen atom a preferable substitution position is
the ortho position relative to the benzyl noiety in

wéaoimuBai16l) 10 or (I1). In Formula (1) or (I PET/IR200®BY60653
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be preferably a C1_4 al kylene group, -O(CH2)2- or a
C2_4 al kenyl ene group, nore preferably, a Cl_3
al kyl ene group, or -O (CH2) 2- , and further

prt‘?fe%"e%tﬁ Yabsd1ok oAl RN GHITO WxpoWeRN 6 ithe air or
NHCON(RB)Rc, Y 15 is nost preferably - (CH2) 2- . In

Fard8dyvas td)1ided,| Witheae Zdsul-tNHGaN BR) BptidBaaly has

RC are preferablely the following (i) to (v)

emyediomtmic WdterRon dbexcdmedy agdrydatadia.anfuBB ashgdrate may
Cl1 6 alkyl group that may be substituted with 1, 2 or

3 teulistd tudent sirP Ghee [hauirat e riomt@eopresendy dmyeation.

herein is a hal ogen atom a hydroxyl group, a Cl1.6

al koxy SgmeusompceRdgapthéheupaveniies @rch 1atﬁyalﬁé%9rtes

group(s), a C2 6 alkoxycarbony oup, a .carbano
gridRFeef therepts VR ditifo iU 1 f@zlf@raefgﬁyaryhen@resent

Cl I hi Whi
grou?ﬁlﬁajt ‘} aa yl t |oog[{oup |ce%%ﬁ%o%%

Ipﬂhe%‘ 'dl% OUDCQDng)n Jg’#(fg]yé g:rh%ugi.nve% 1-[21 enyl

oup, ur anyl group

gry {7{% ?{%f iddu a0 W E r%‘i\@la t

200 fg%@éfé{%é(/% 2 /%%%%53 s%%sh%ﬂl})en%}s sel &:toénder

f MRS RUP, Bdnfd Vimgdo s icH ScHY ihvdiiaX WndrQiferntediates
hal ogen atom a Cl al koxy group, a Cl1_6 alkyl group

WHIHdY<BY ey B TBridsEed al tdh gedmetimey |1igimup (@, B form) .
Cl.6 alkylthio group, a phenylthio group which 5 may
bertsaiesfiortelt etbomdrs aaly dricitydregy diobmentGlomed above are
hydr oxyal kyl group(s), and a piperidino group which

meald belncluixdsd tin dthen edmeoundrafkyitheyringgiian andCrme

hydr oxyal kyl  group( g)
intermediate thereo

In particular, in a compound represented by Formula
(I), the steric configuration of the hydroxyl group at the
4-position of the glucose moiety is either an R-form or an

S-form, which is indicated by a broken line.

Preferable examples of the compound of the invention
will be described below.

In Formula (I), preferable substitution positions of R?
and R? are those as shown in Formula (II).

R! is preferably a hydrogen atom, a hydroxyl group, a

C;.4 alkyl group and a C;.4 alkoxy group, more preferably, a
hydroxyl group and a C;.4 alkoxy group, and further
preferably, a hydroxyl group and a methoxy group.

R? is preferably a hydroxyl group, a Ci.¢ alkyl group
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a C3_12 cycl oal kyl group which may be substituted wth
1 to 10 3 subtitituents selected fromthe group

woanmgiséitng of a hydroxyl group and a Cl_6 PCT/JP2007/060653
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hydr oxyal kyl group, a 3 to 12-nenbered

het erocycl oal kyl group which contains one to three

ring-constituting atonm(s) selected fromthe group

Cgﬁﬁ'athégoggn atNm Spard yBl@eEBEl $ $5C? [SN¥Ik93€droup and
al kyl” group, a phenyl - 1 gr oup

0k ﬁa@%g@nabkeﬁycﬁhﬁoﬁﬁktﬁéﬁugkeﬂﬁﬁaﬁmy ba &dhﬁyutgtedp and

with 1 to 3 subtitituents selected from the group

canghibrigeottamhydroxyl group and a Cl.6

hydr oxyal kyl group, and 20 4-Cl1 6

al kyl pipeFatinatal{¥) carbony) , gROUE muwfenalsierabiwdrogen
exanpl es of Goup A include a hydroxyl group, a

metthmxy agiCaup aldyletdmup gnsup haloged ca,ilzﬂ%.auwre preferably,
group (a cyclopropyl group, a cyclobutyl a 25
cypchygargen gitemn, aam@ﬁéwahé%yppgﬁaépﬁ %%P fajtoR. and
substituted with 1 to subtltltuent@Pselﬁpted from

tW@StgpﬁﬁﬁeéﬁﬁgﬁhtPn&Y@Fogeﬁy&F8?yl SlpRamf LEe than a

REEREGR oD, Sa 78 S FIBE LI R BB50 58088 e

di t&t%ﬁq]%v AR M AT 2 UATHRAGIOWI Ay 1n Farmala (1)

R1°6 group group r oxyphenyl
QURTTH . 4 nethylthlophenyl group, a 3- nethoxyphenyl
group, a '3, 4- di net hoxyphenyl group, a phenoxy group,

a 2 5 ghyepexumat hyhpbenyrthi oyphegybegpesgerabliki angl. .
group, a furyl group, a benzothienyl group, a

2 23 xEile@d @rdizofoH(@H) , gratipa @-4 alkenylene group, more
4- et hyl pi perazin-1-yl carbonyl. group, a
1 prefentatdiyny la ghouplkglénd- dropneo?- yP-§EC8uky - a and further
oxyanyl group and a piperidino group. 10 ) Br G
preferably, a C;.; alkylene group. When 7 is -NHCON(R")R~, Y
is most preferably -(CHz)a-.
In Formula (I) or (II) where Z is -NHCON(R?)R®, R® and
R® are preferablely the following (i) to (v) embodiments.
(i) R® is a hydrogen atom and RB is a C;_¢ alkyl group
that may be substituted with 1, 2 or 3 substituents
selected from Group A.
Group A herein is a halogen atom, a hydroxyl group, a
Ci.¢ alkoxy group which may be substituted with a hydroxyl
group(s), a C,.¢ alkoxycarbonyl group, a carbamoyl group, a
di-C;.¢ alkylamino group, a C;.¢ acylamino group, a Ci-g
alkylthio group which may be substituted with a hydroxyl
group(s), a phenoxy group, a furyl group, a thienyl group,

a benzothienyl group, a 2,3-dihydro-benzofuranyl group, a

phenyl group that may be substituted with 1 to 3

24



(ii) Rc is a hydrogen atomand RBis a C3_12
cycl oal kyl group that may be substituted with 1, 2 or

wa@ 2807liséitb uent s sel ected from a hydroxyl groupCaae20a7/060653
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Cl_6 hydroxyal kyl group. The C3_12 cycl oal kyl group

herein is 15 preferably a cycl opropyl group, a

cycl obutyl group, a cyclopentyl group a cycl ohexyl

OTRiS + & L RNl be P £rONF | RQRS P/ Jic¥éup ¥ consists of a
adamantyl group, a bicyclo[2.2.1]heptyl group, a.

bitgyE o2 ZrAadiePtay haQroyenh atonl,e Praleratoky group, a Ci-e
cycl opentyl group, a cycl ohexyl group, a 20
lmamkyxﬂgkdhpﬂwhmﬁnﬂmay(hq)sub&ﬁltutnﬂmwmﬂhgﬁwhgﬂroxyl
(ii1) Rc is a hydrogen atomand RBis a "3 to 12-

meyrveIre(ds hetee racy @l ldat koHiqrangror & dheny Mdiee mrouwd which
heteroaryl group that may be partially saturated, each
ofmaps bghisitbstdritwtian W too hifrax s rerdgHst) 1R |%g§31 6

ato s) selected fron1th roup, conS|st|
%mwa(wl .%roal For oo GHPSF iy e ginglin ay be

I-Cl r al kox
FBrebIs, fﬂf%@p&ﬁ% o Y GO Heroxyaliyl
PCT/JP%%%V 060653 pyrrolidinyl group, a piperidyl

a qU|nucI|d|nyI group, nore preferably, a

py Q?l'd'g¥hogﬁ g%oﬁpphﬂ Ebg%%y %%OEﬁb%Q1Wﬂk%ﬁ %1th 1 to

tomis~su ute pheny kyl

9%“511‘[951191.15?&:9: | JOXY S D FBm gﬁfélﬂgrcﬁfﬁj édﬁéiﬁlrﬁg of a
preferably, a 3- (1 benzyl ) pyrrolidinyl group, a 4-(

bafzyst By Pastdlid SHOWP,C,0f Hydroxyalkyl group,

4-(1- ethoxycarbonyl)p|per|dyl group. (iv) Rc is a
hydrogen B -amenirerdB heteardoyal deStkelrmprar wWitich \dontains
group which may be substituted with 1 or 2

subrsd | taletriies atiord ezbrig bt et ingl rasamn (P cigpleciirf sfrom the
Cl1 6 alkyl group, a phenyl-Cl 6 al X' %{oup and a

CIOTPUR| ¢SRS Ty 1 0Froudl, RGN

substituted with
a hydrogen atom, a C;.¢ alkyl group, a phenyl-C;.¢s alkyl

group or a C;.¢ alkoxycarbonyl group) and

may be substituted with 1 to 3 subtitituents selected from
the group consisting of a hydroxyl group and a Cj;.¢
hydroxyalkyl group, and

4-C,.¢ alkylpiperadine-l-ylcarbonyl group.

More preferable examples of Group A include a hydroxyl
group, a methoxy group, an ethoxy group, a Cz.¢ cycloalkyl
group (a cyclopropyl group, a cyclobutyl group, a
cyclopentyl group, a cyclohexyl group), which may be
substituted with 1 to 3 subtitituents selected from the
group consisting of a hydroxyl group and a Ci hydroxyalkyl

group, a methoxycarbonyl group, a carbamoyl group, a

25



a hydroxyl group(s) or a 6 to 13-nenbered aryl group
which 15 is partially saturated which nay be

weubstBéuubed with 1 or 2 hydroxyl group(s). Heceiumobireso6s3

10
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"6 to 13-nenbered aryl group" includes a phenyl group
or a naphthyl group, and the "6 to 13-nenbered aryl

group which is partially saturated"” includes a
1 40L& 1 I 2, fﬁl}&'q{& dP&][B hvd mety 1thi
grd(;ﬁ{) or an mda% J%roa’élp%ééﬁ{ prefera In(le [ o

a phsgy| @r%ﬁt@%adw &l w&ﬁr&:@mwx Grdup) kavl4-
group, or a fluorenyl group, a , 4-

t e YO 10 SR | g5 @dIp 013 -ade tHsiaHergf DUrowdcha o, 4-
whi ch which may be substituted with 1 or 2 hydroxyl

2 Mot pdSyphdnvyl Asraumt herphsedeyr aidreaexanmte, RB and

Rc together with the nitrogen atomto which they are

2 7( ML 1 B lish XGTY RO 606 SBroun + o hiduiényIngr@ip, a
to 12 menbered heterocycl oal kyl group which

coftzyh areip 2 3 ibrpzHEtenyk |9‘ng3@ o s :é'c‘iJéerglfq'om
O, N S and NR11 (R11 is a Cl.6_al kyl rou that nm
bebewb@wqrm%dgww a2 ot - ee tBYLPkDEL gr% pfarBﬁBYl- group,

2&%‘%&@;%3&#%#&3?%%%J[Péagﬁ%rsé-b%ﬁ'%%iﬁila 2-
o BB g4 B "Ly ar vyl

group and a pyrrolldln 1-yl group. Exanples of the (v)
enbodi nent include a piperidino 10 group, a

4- met hylipi)peci dsng HL@¥Bged AtoMeaalYHP ol sogutN) idloalkyl
group, a thionorpholino group, a 4-

[ 2g£ s rehadlimat-vé ) eityt{pipad ivio D o2iper &8 4substituents
(pyrrolidin-1-yl)piperidino group, a
3- skeTatlyeld ofppomod i hyfirogybugroap and a C;.¢ hydroxyalkyl group.
4-[ 2- (N, N-di net hyl am no) et hyl ] pi perazin-1-yl group 15
and a Zheydhoxyrcwchyhpkpér gdonp evepn is
preferably a cyclopropyl group, a cyclobutyl group, a
cyclopentyl group, a cyclohexyl group, a cycloheptyl, a
cyclooctyl group, an adamantyl group, a
bicyclo[2.2.1]heptyl group, a bicyclo[2.2.2]heptyl group,
more preferably, a cyclopentyl group, a cyclohexyl group, a

bicyclo[2.2.1l]heptyl group or an adamantyl group.

(iii) R® is a hydrogen atom and R® is a "3 to 12-
membered heterocycloalkyl group or a 5 to 13-membered
heteroaryl group that may be partially saturated, each of
which contains one to three ring-constituting atom(s)
selected from the group consisting of O, N, S and NR'Y (R
is a hydrogen atom, a C;.¢ alkyl group, a phenyl-C;.¢ alkyl

group or a C,.¢ alkoxycarbonyl group)", preferably a
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In Formula (I') or (I1) where Zis -CONHRA, RA is
prebefably a Cl1.6 al kyl group substituted with 1 to 3

weubstiBéuent s sel ected fromthe group consi sit PagJIPf00&060653
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20 hydroxyl group and a carbanoyl group. Processes for
producing the conpound (I) of the invention will be
descri bed bel ow. Production Process 1 The conpound (1)

Cerb IS BN B, KisSetgd beoth Ry o oo

Pé#%?g 8@%86§6%E%ra%h&omﬂ %ygg%g%?1n§§ gfgﬁgﬁ7é}%€§%?erldyl

qggdﬁ iBNERIn—%Llhnlit@b 8 eBN@tBm3 i sBr@bstiButeiBwitBh@ phenyl
n (lA) Pd OBn (1IC) R11 R12 1 A Step3 Step2 D

Ytﬁhﬁhlﬁﬁmcgrﬁﬁp oRNH2c 1lalkdiyBatibpnplegtoun, BaddJfurther

~ BnO "OBn OBn (ID) 1 2 RRYNHRA Ol \~3 0 HOR

H@'”ﬂ@ddﬂiy(lb.meﬂa -leatzy 1i)pytrire Mfiddmylla grRutb ,awd 4RA2 -

may be the sane or different and represent a hydrogen

atbemzyd )ipdpepiciyl group, or a 4- (1-ethoxycarbonyl)piperidyl

group.

(iv) R® is a hydrogen atom and R® is a 6 to 1l3-membered
aryl group which may be substituted with 1 or 2
substituents selected from a hydroxyl group, and a Ci-
alkyl group, a phenyl-C;.¢ alkyl group and a Ci.s
alkylsulfonyl group, each of which may be substituted with
a hydroxyl group(s) or a 6 to 13-membered aryl group which
is partially saturated which may be substituted with 1 or 2
hydroxyl group(s). Herein the "6 to 13-membered aryl
group" includes a phenyl group or a naphthyl group, and the
"6 to 13-membered aryl group which is partially saturated"
includes a fluorenyl group, a 1,2,3,4-tetrahydro-naphthyl
group or an indanyl group.
Of them, a preferable R® is a phenyl group substituted with
a phenyl-C;.¢ alkyl group, or a fluorenyl group, a 1,2,3,4-
tetrahydro-naphthyl group or an indanyl group. each of

which which may be substituted with 1 or 2 hydroxyl

group(s).

(v) As another preferable example,

R® and R® together with the nitrogen atom to which they are
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5 group, a nethoxynet hoxy group, a (Cl_6 al kyl)3Si O,

a Cl1 6 alkyl group, a C1_6 al koxy group or hal ogen
wabtemn13xile represents a single bond or a Cl.4 aCkyPmnw060653

group, and other reference synbols are the sane as

defined above. (1) Step 1 (Heck reaction) 10 A

conpound (1A and olefin acetic acid (IB) are all owed

to yeact.ip the presen ladi rou

pﬂBé%%P%% f m a L esenee Olnife PRl ﬁé%&ﬁaéﬁéf$¥§iylag P

g and an appropriate base 1n accordance

&%ﬁﬁx&ﬁ&yg@ﬁéfécf'% $ Or $Y 5L BESE et @t LagPatod $éTicted

e pall adium catal yst used herein may

I pebidg, PRl | gdine RR''agetaties a C;.¢ alkyl group that may be
tetraki s(tri phenyl phosphi ne) pal | adi um

digsseytideaereehoaepal tadi abkylamino group), and which may
bi s(tri phenyl phosphi ne) pal | adi um chl ori de and

5 pekl adbspitatedveleld taoboR. sekahptuenbs sadephodphrae a
l'igand may include triphenyl phosphine and tris(2 29
Gy 20011436Y169PCID)#RA07/ 066683kyl group that may be
met hyl phenyl ) phosphi ne, , Exanpl es of the bgse igglude a
t shbshjtaweAewikhNadERREbLEPGTEL AFLERLRE, THBPasEP U OUP

PGORSIPUANE. Bt Oy OBX AP RDoR g BSFOBRLLD baYl TTOUP-
d 5 in thi ti ' itriles Lo
ol uenB AR =S o F abbar of L meSHIERL SR B i Biperidine
is_ f C,t - i - ’
10 SEPBRa 8 (snsarsRaPry L oABE SRy Sr 22" (Gonver si on
t%ﬁ@%h %&%%g%iﬁg 1099Pe¥Rdp( ! & thiomdRipaeliadot @roup, a 4-
dehydration

condenSation With an am ne (RANH2) to

ohbaiRyareaTRewnd -ghPethyRnpfipeablie nexarpues af 4-he
solvent to be used in this reaction include

chipgheioarimindilchilgpapeitidiacamtokph a 3-decahydroquinolinyl
di met hyl f ormam de. Preferabl e exanpl es of the
defrptipat iso -denddin datiime tiydmminedlefyyl Ipiperazin-1-yl group
N, N - di cycl ohexyl car bodi i m de

15 and a 3-hydroxymethylpiperidino group.

In Formula (I) or (II) where % is -CONHR*, R* is
prebefably a C;.s alkyl group substituted with 1 to 3
substituents selected from the group consisiting of a

20 hydroxyl group and a carbamoyl group.

Processes for producing the compound (I) of the

invention will be described below.

Production Process 1

The compound (I) of the invention where Y is a Cz-¢
25 alkylene group or a C;.s alkenylene group and % is -CONHR®

can be synthesized by the following method.
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15 (DCC), N-ethyl-N -(3-di nmet hyl am nopr opyl)
carbodii mde hydrochloride (WO,

wa 2007168a@rnbonyl di i m dazole (CDI) and PCT/JP2007/060653
WSC/ 1- hydr oxybenzotri azol nonohydrate. The reaction
tenperature herein is 0OCto 60C. (3) Step 3 (Reduction
and Deprotection) 20 Catal ytic hydrogenation of the

compound obt ai ne bove is perdior e by usin

cat al yst &t | gséﬁpﬁm acti vat e ‘~ T k{\[r%"'a
pal | adig raoxilde or aﬁ?pl atj puwgopakbadi-te geti Pat ed
c&%Por uhder a hyat ogé/ﬁ\fél Qrospherk. JJn this fay,

r ecnof o086 { he ol ef—t—rr—airu»' ( deBEhz)

t lI?éRBI"on( n be 25
si mul t #ous!| Mperfor néd to obtai n°the conpound (1) of
the invention. O the catalysts nentioned above,
pal | gdpaim activat edrtaripon or pal hagdr PRy droxi de is

preferapl e. Exanpl es vEnt t P& hsed in
t hi sﬁr'@gct; Olp Y30 @ 1136116 P(‘??p!?D’) 07/060653
thapol , 2-propanol, ethyl acetate,

i ncl ude net hangl
acetic acid and sopyment miptures thereof. The reaction
tenperature is fromroomtenperature to a ref |ux

t enper at ur gt hq@wevep, Lem tenperature is preferable.

5 Al ternat Ve y, 7T tne debenzyl ation, a Lewis acid

< BECL3, BC13 -Me2 S, BBr3, ALC13 ,

TfOH Ban be used. Exanpl es of the sol vent

to be u I'n thiys reaction nmay include chloroform

di chl oronet hane, acetonitrile, diethyl ether,
tetrahydrofuran, 10 di nethyl sul fide and ani sole. O

them it is preferable to use CF3COCH, TfOH or

et hanediottlei @haitn dinnetleyfeuhfilde. Rtheand ®iétinay be the same
tenperature is preferably -78C to 40C. Production

Proot ebist 2 rn T & orgumaaen(l a dfydnegdamadinm ol ievzy bexy

is a C2_6 alkylene group or a C2_6 al kenyl ene group ‘
5 argroup, a methoxymethoxy group, & (Ci-s alkyl)sSiO-, a Ci-s

alkyl group, a C;-¢ alkoxy group or halogen atom, Y
represents a single bond or a C;.; alkylene group, and other
reference symbols are the same as defined above.

(1) Step 1 (Heck reaction)

10 A compound (IA) and olefin acetic acid (IB) are
allowed to react in the presence of a palladium catalyst, a
phosphine ligand and an appropriate base in accordance with
the Heck reaction to synthesize a compound (IC). Examples
of the palladium catalyst used herein may include palladium
15 acetate, tetrakis(triphenylphosphine)palladium,
dibenzylideneacetonepalladium,
bis(triphenylphosphine)palladium chloride and palladium-
activated carbon. Examples of the phosphine ligand may

include triphenylphosphine and tris(2-
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IS -NHC(=NH) NH2 or -NHCON(RB) Rc can be synthesi zed by
the following nethod. Note that, in the formula, Z1

woemrasennts a guani di no group protected wi th R&CT/JP2007/060653

10

15

20

25

benzyl oxycar bonyl group 20 or -NHCON(RB) Rc, and ot her
reference synbols are the sane as defined above. 31
WD 2007/ 136116 PCT/JP2007/ 060653 R11 R12 R11 R12 Br

Stregéhylphenyl) ghosphife 3 ZBAhfddB oBrAR Bie Bie1lude

"OBn OBn ( 1A (IE) ~Pd OBn BIF) Zi = NNHCbZ N H

N ReiethyNabiner B, NR2iisdpthppsefylamilnet i potassium

deprotection HOOR3 HO""OHOHHHRB i (I ) Z=

NY®ipbonpataON@EchNn OcatiynStep desHavkcarbonaba)aidde

Conmpound (1A) and an allylanine (IE) can be converted

i nPetasstwpotmeutoxridey tHrampdss r@%dxheorsolsreiésctrq el used

in Step. 1. (5% Step 5 (Reduction and Deprotection) The

CohpotihifS (FeCHheRi PR Lholade sacebpritelleo toluene and
tetrahydrofuran. The reaction temperature is from 0°C to a
reflux temperature; however, a microwave is optionally used.
(2) Step 2 (Conversion to amide group)

The compound (IC) is subjected to dehydration
condensation with an amine (R®NH,) to obtain a‘compound (ID).
Preferable examples of the solvent to be used in this
reaction include chloroform, dichloromethane and N,N-
dimethylformamide. Preferable examples of the dehydration
condensation agent include N,N'-dicyclohexylcarbodiimide
(DCC), N-ethyl-N'-(3-dimethylaminopropyl) carbodiimide
hydrochloride (WSC), 1,1'-carbonyldiimidazole (CDI) and
WSC/1l-hydroxybenzotriazol monohydrate. The reaction
temperature herein is 0°C to 60°C.

(3) Step 3 (Reduction and Deprotection)

Catalytic hydrogenation of the compound (ID) obtained
above is performed by using a catalyst such as palladium
activated carbon, palladium hydroxide or a platinum-
palladium activated carbon under a hydrogen atmosphere. In
this way, reduction of the olefin and debenzylation can be
simultaneously performed to obtain the compound (I) of the
invention. Of the catalysts mentioned above, palladium

activated carbon or palladium hydroxide is preferable.

Examples of the solvent to be used in this reaction may
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10

deprotection with catalytic hydrogenation or a Lew s

acid as described in Step 3 to obtain the conpound
woORdo7aBettihe 10 i nventi on where Z i s a guani di neCgaP2P7/060653

or an ureido group. Production Process 3 The conpound

(1) of the invention where Y is a single bond or a

ClL 6 alkylene group and Z is -NHCON (RB) Rc can be

synt hesi zed, al so. by the foll.ow od Not&rate,

til%‘?fu‘i‘?\ ‘P‘Fﬁ%h"f‘%ﬂml%éhﬁ an%%%pgrr%élfbee% L sane - or

difieren d, &P AERISN ALY s 2 B Wedtion

g?%% %caéfi@ﬁaéﬁkéﬁfgg%ag?f%l.6 al koxy group or a

M s PAr6RPFESR N SmPe FRE GO BBt AYFegLaND,

?g%@gﬁgﬁir:g%graﬁylrgroup or a (ClL.6 alkyl)3Si-, and

ot bRberdPur8f ChEREGe Y TbObA BeRpéhetsaariaspdefenaile.

above. The 32 WD 2007/136116 PCT/JP2007/ 060653 _

i nt er et eteativEly orin hthe mMeberaiawiqnl B Iewkeigchd such

is a single bond or a C1_6 al kyl ene group can be al so

syBt BESiFAS®, iBTI:he BeArMemSIneBBrs, iMLCGtepLBAQY 360 TLOH

bel ow. R13 R14 Step7 R13 R14 1 Step6 1) n-BulLi efc, hi

Ye@R1beedaeti orExamplel o3l | the selkyenl §o)be ‘i‘seg‘io’db this

Br \~R3 Bn0 0 O BnO_OH R3 (Steps, hxd{1 I sis)é BnO

' OBACLLPR) mBHOlﬂCéBﬁeoshl?ﬂiggm'(ﬁ c €R¥°ﬁe Papfo

Y-OH Ria Ste p9 _R13 4 Y-1 deprotegtion CH
séS@FPP&FF&ﬁereQ&FFBgiNStP%EL\%ﬁgﬁﬁﬁgpFﬁFgEaano 0 R3
Od?ﬂ%&%y&sh&%%dg and anisole. Of them, it is preferable to

use CF;COOH, TfOH or ethanedithiol in dimethylsulfide. The

reaction temperature'is preferably -78°C to 40°C.

Production Process 2

15 The compound (I) of the invention where ¥ is a Cjy.¢

20

alkylene group or a C;¢ alkenylene group and Z

is -NHC(=NH)NH, or -NHCON(R®)R® can be synthesized by the
following method. Note that, in the formula, Z' represents
a guanidino group protected with a benzyloxycarbonyl group
or -NHCON(R®)R®, and other reference symbols are the same as

defined above.
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BnO ~' OBn H1 BnO"OBn OBn (11C) OBn (I1E) (111D
R13 R14 R13 Rla 0 ~/ Y-NxN Re Y-NH2 Stepii HRc BnO 0

we2o0priadiuet i on of ureide BnO O 3 azole etc. Bn@CTAB07/060653

10

15

20

(X) too
solvent to be used in this reaction{!FayZ |rTcFr ge or /NYN*RC
tetgta‘kgydrofuran di etfp;yl/;_s,ether nd toI uene. kflth

BnO OBn 1) 1,1'-carbonyldiimd OBn 2) NH(RB)R OBn
(IF), (111G RL R20 B Stepl2 X*- i Y-NNR
reduction, HR deprotection HOO RHO "OH OH (1)
5 (6) Step 6 An aryllithiumreagent can,be prepared
from an jo\em‘ﬁe i age emppound (11A) (

synt hesi z

“agcor dance with the g
'ﬁ e, of _anZl0 oBwRINC
st yl i thium  geor butgybt
%r\ !nt hiyym This ps condensedoamth S-1 actone

tain a conpound (11B). Exa es of! t

"4 0 room tenperature,
0.7/ 060653

(4) Step 4 (Heck reactioﬁ)

The Compound (IA) and an allylamine (IE) can be
converted into a compound (IF) by the Heck reaction
described in Step 1.

(5) Step 5 (Reduction and Deprotection)

The Compound (IF) obtained above is subjected to
deprotection with catalytic hydrogenation or a Lewis acid
as described in Step 3 to obtain the compound (I) of the
invention where Z is a guanidino group or an ureido group.
Production Process 3

The compound (I) of the invention where Y is a single
bond or a Ci.s alkylene group and Z is -NHCON(R®?)R® can be
synthesized also by the following method.

Note that, in the formula, R® and R' may be the same
or different and represent a hydrogen atom, a benzyloxy
group, a C;.¢ alkyl group, C;.¢ alkoxy group or a halogen
atom, P! represents a methoxymethyl group,
tetrahydropyranyl group or a (C;.s alkyl)s;Si-, and other

reference symbols are the same as defined above. The
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preferably, -78C to -25C. (7) Step 7 (Reduction of
hydr oxyl group) The conpound (I1B) and Et3Si H,

wWO20078S%6 1 t - BuMe2Si H or Ph2SI HC1 are al | owedPCo/JPpmart60653

10

15

in the presence of a Lewis 5 acid to reduce a hydroxyl
group. Exanples of the Lewis acid to be used in this
reaction may include BF3Et20  CF3COOH, Ind 3, Ti Cl4,

T stalu | fpnigea thanesyl {ABFEin Y is a

e M (R L 5 S Pt T e
déiﬁb@éoﬁghﬁae§ at@Pgeaikyléhéabfaﬁpfd&ﬁnbelﬁlso synthesized
acetonitrile and solvent m xtures thereof, preferably,
a:.nSQhéeﬁtam@ xhduhercast ahnSﬁgpaCBuonbt Bbl bedawh as
acetonitrile/chloroform acetonitril e/pll chl or omgthrane,
acg&oght rilelt egtgpahyggLthur an and R Y—OP'  reduction of hydroxyl
acm@m et r akyxr of uran/ t Ql g/ reactin 15

(; herern is 5 69C tHO2 oand pr &f er abl(seps, hydrolysis)

-30C H) C. In BRe Jrehcti ontRe
ng gro

%l%‘hed above, a

pr ot et up P ?Pﬁtl onal I'y remeyed dependi ng

upon the reaction (xenperature. In this case, a

compound (I1C) fromwhich P1L 20 is renoved is

opt i onalkygebtai ned. (8) Step 8 (Hygs oFLﬂyS| s) Semaction of
Fol | owi Ng¥St epy 7, 0% sédzm,(gcegdﬂggg group ; el V @ghtalimide

byo hl or e, ¢
p-LQl ul forli ¢ aci d ohydr at.é, Jpyri di nf'lum 25
%" HN
-tol mesul fonic acid, ogen f|OH|OI‘I de pyridine,

n-Bu4NF ©f the like. Ex:anpbgs of the %l vent to be
used in this reaction may I nclude nethanol, ethanol,
2- propapolg# chl orof orm di chl or onet hane, taal"u/eﬁe RB

t et r ahydedf uran!—84 (0, 2007/ 136116 PCT/ JP200f) _N Ny
RO OAI ¥ ,\\gu | Soprapylowidier, wat esn ofvent g
m B)SB ®Bn 1) 1,1*carbonyldiimidazole etc. BnO “'0Bn

B)RC OB

Stepi12
reduction,
deprotection

Y

(6) Step 6

An aryllithium reagent can be prepared from an
intermediate compound (IIA) (which can be synthesized in
accordance with the disclosure of WO006/073197) by use of an
organic metal reagent such as n-butyllithium, sec-
butyllithium or tert-butyllithium. This is condensed with
d-lactone (X) to obtain a compound (IIB). Examples of the
solvent to be used in this reaction may include

tetrahydrofuran, diethyl ether and toluene. The reaction
temperature is -80°C to room temperature, and
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thereof. When Pl is a nethoxynmethyl group, a
preferable acid is hydrochloric acid and a preferable

weabwanéitss et hanol, diisopropyl ether, tol uea®Jpr07/060653

10

15

20

25

tetrahydrofuran, 5 and nore preferably, a sol vent
m xture contai ning nmethanol such as nethanol /tol uene,
nmet hanol / di i sopropyl ether or

et ARl 41 O UeDﬁéquﬁgpgﬂp&I ether. The reaction

tenperature differs pendi ng upon the solvent or acid

to(7Pesteed’ (RE@YEEion tof Shi-doyl 0fesupnd
preferably, 0OCto 10 80C (9) Step 9 (Substitution

reacti dme HompoonpbUILEK) la@)d WigreedH ,Y ii-Pm SiH, t-BuMe,SiH or
Cl_6al kyl ene group and a reagent (l1I1D) are condensed

i PPhARBLEOhdaTe ombl@ffedl heo Macunvbuthemrésen¢ergt a Lewis
Reacti ons, Vol. p. 335) using 15 an azo reagent

argekd p%slﬁﬁﬁlﬂﬁet@ R EeRY r@r@mo@a@mhe@ of the Lewis
Exanpl es of the ghos phi ne that can be used in the

M3ihobR PRatse®niRmyhincTeRRE1OT JRaTIyHpRbaMR| Ry EL:0,

LT ne aHat- df%%‘@?ﬁf Rt ilbcani ety ane
t qﬁé@lﬁéﬁé&pfﬁgﬁfgoégf%{lg %s?lo@;% 51558 pég{tdquclude

ne are prefera

rﬁh&f £Sh db'&l ﬁ@f&h@éh th@oﬁ}é’nere@@ﬂéhﬂr@ﬂ)f{gfan

| car oxylate ||sopropy

aZ&@éi@&ﬁP@i‘i{i@t&md diol @&kt ¥ uBEO hKEeF HOKY | ﬁi‘@ferably, a
1,1 -azobi s(N, N-di net hyl f ormam de) and 1,1

(a@@m@m ety tute PEEet 4h eg ﬁetmrﬂl@tmd:h as
azodi car boxyl ate and dii sopropyl azodi carboxyl ate are
prat¢et ainl r i Acipl @esoHbrm heasot emihtri bef didehloromethane,
t et rahydrofuran, di oxane, toluene, nethylene chloride,
3520 QDT 1 bs A tst Py drebrdmeasd3 chl or of or m
acetonitrile, ethé¥ acetate, dinethylsul foxide and

N, Aeelt ot Fy1 L of bkt day EpEn AR 60 HEpRe t offheh ierasTiiom
temperature herein is -60°C to 25°C, and preferably, -30°C

to 25°C.

In the reaction mentioned above, a protecting group p!
is optionally removed depending upon the reaction
temperature. In this case, a compound (IIC) from which p!
is removed is optionally obtained.

(8) Step 8 (Hydrolysis)

Following Step 7, a protecting group P' can be removed
by use of hydrochloric acid, sulfuric acid,
p-toluenesulfonic acid monohydrate, pyridinium
p-toluenesulfonic acid, hydrogen fluoride pyridine, n-Bu,NF
or the like. Examples of the solvent to be used in this
reaction may include methanol, ethanol, 2-propanol,

chloroform, dichloromethane, toluene, tetrahydrofuran,
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and toluene. The reaction tenperature is preferably
from-20C to roomtenperature. 5 (10) Step 10

woOnremséing pht hal i m de) The conpound (11 E) andrar/Jr2007/060653

10

15

20

25

hydrazi ne hydrate or nethyl hydrazine are allowed to
react in an appropriate solvent to obtain an am ne
(I'NF). Preferable exanples of the solvent used herein

| NngbelgenIBEDNB80! di €Eb3Pbyl 180thét | abyeepf ah@Nso VAERE mixtures

and solvent m xtures thereof. The reaction

t etlpered AL e Witerdd MIMikoaMmbeApRyAbthg1t grolpC, aapdteferable
preferably fromroomtenperature to 60C. The obtai ned

anaokd (1$ Rydeochtopici dckd andfarpreafemablal solwentais

m neral acid or an organic acid as nentioned 15
abwehagxhnpiléssepropel sathepr eteluphe emetetpphydrofuran,
purification include a hydrochl oride,
ne@%gﬂggggfgﬁgf%;ab%yha§e§g1yg%51@¢xture containing methanol
2-h drox%ethanesulfonate, benzenesu| f gpate and

p-TOFhiene P FRARP L/ tahdehDr NBFRFRPLOFYLSOPTOPYL ether or
CREERRSELEOT P PRt A0 PR, AREEST T B Rle e
B Gl et e S S
o T ERRETTERTOF of o bt & and 209 Fon8ReRESEPRapT O°C *0
reggid on, a base such as triethylam ne, pyridine or

N- met hyl nor phol i ne may be preferably used. Exanples

of (9 hessep vent stibsbetwsesn hes&tbion el ude chl or of orm

di chl oronet hane, tetrahydrofuran, 36 WO 2007/136116

PCT/ JP200He) Gaigdur N-Idi e twhdfear ranisde dahdsalkylene group
di met hyl sul foxi de. A m xture solvent thereof may be

usaed Preeegente(BkRhpire ofndersedi kn uthke sopp@htions of the

i ncl ude chl orof orm N, N-di net hyl f or mam de,
Mitsunobu reaction (Org. Reactions, Vol. 42, p. 335) using

an azo reagent and a phosphine to obtain the compound (IIE).

Examples of the phosphine that can be used in the
Mitsunobu reaction may include triphenylphosphine, tri-n-
butylphosphine, tri-t-butylphosphine, tritolylphosphine and
diphenyl-2-pyridylphosphine. Of them, triphenylphosphine
and diphenyl-2-pyridyl phosphine are preferable, and
triphenylphosphine is more preferable. Examples of thé azo
reagent include diethyl azodicarboxylate, diisopropyl
azodicarboxylate, di-tert—butfl azodicarboxylate,
1,1'-azobis(N,N-dimethylformamide) and 1,1'-
(azodicarbonyl)dipiperidine. Of them, diethyl
azodicarboxylate and diisopropyl azodicarboxylate are
preferable. Examples of the solvent include

tetrahydrofuran, dioxane, toluene, methylene chloride,
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chl or of or n1 di met hyl sul f oxi de and tetrahydrofuran/ N, N 5

di net hyl formam de. The reaction tenperature i s room
woenpasatiare to 80C. Wien the reaction rate i sPCOMP200T1@50653

tenperature may be raised. (12) Step 12 (Deprotection)

The conpound (11 G obtained above is subjected to 10

deprotection with catal ytic hydrogenation or a Lew s

aegnq or®E odRsChidRedniitrSher 3thgiobtairatehe saarpayidulfoxide
the ‘invention where Z is an ureido group.

Produt, N0 iReetgaF oémbimifee endppuedelbplgf tifteahydrofuran
i nvention where Z is an ureido group can be

swhidhesiluedeal t Ehet heabyilonxyémpenapuvé fheprgfetabby
noiety is protected with an acyl group such as an
ageiofl -QUOOptoRk8oRlehBrREdra3 Y- NH2 Stepl3 Y- NHBoc
Stepld I | protection of amno N I deprotectlon of

5 Bf@00 H3egr d@p (Bmloo'm:g paAALingde)oBn Boc20 etc. BnO
“*0Bn OBn OBn ITF % é [N 13.14 R13 4
Y-NHBthacyoaPOHﬁdoKI ¥ rBR?IaYhKFBBElEFeEXérﬁtSrSEp 0
deprotectlon

O thyahy R ARe g BLIoHeS, b Sty kA gy

solvent to obtain an amine (IIF). Preferable examples of
the solvent used herein include methanol, ethanol,

10 tetrahydrofuran, water and solvent mixtures thereof. The
reaction temperature is from room temperature to 100°C, and
preferably from room temperature to 60°C.

The obtained amine (IIF) can be purified by forming a
salt with a mineral acid or an organic acid as mentioned

15 above. Examples of the salt preferably used for
purification include a hydrochloride, methanesulfonate,
ethanesulfonate, 2-hydroxyethanesulfonate, benzenesulfonate
and p-toluenesulfonate, and more preferably,
benzenesulfonate.

20 (11) Step 11 (Formation of Urea)

The compound (IIF) can be synthesized with a
carbonylation reagent and NH(R®)R® to synthesize a compound
(IIG). Examples of the carbonylation reagent include
1,1'-carbonyldiimidazole, p-nitrophenylchloroformate and

25 triphosgene. In this reaction, a base such as
triethylamine, pyridine or N-methylmorpholine may be
preferably used. Examples of the solvent to be used herein

include chloroform, dichloromethane, tetrahydrofuran,
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Y-NNR H2 HRc Stepl8 (I ) AcOO0O R3 AcO 0 R3
deprotection AcO "QAc Stepl7 AcO ' QAc (QAc production

woR00@46611d1M ureide (IIN) 37 WO 2007/ 136116PCT/JP2007/060653

10

15

PCT/ JP2007/ 060653 (13) Step 13 (Protection of am no
group) The am no group of a conpound (IIF) is
protected with a protecting group resistant to

Caf Al Yd infe AT RRBRI A, and i@ Plfilfoxide. A mixture
tert-butyl carbonate (Boc) or 5

9-dd uadreth Whetdvl e e tiesdEnD PrefErabdenesan 1elsl B, the
(Boc) 20 and Fnoc-Cl are allowed to react in a sol vent
sucixtwase ot lorexitorimcedidd | chrlooms foane/,N 1Nt d syt {ezwamide,
or dioxane in the presence of an appropriate base to
obtel orof eronpdbiurethylswhfoxkads angd| e wsampleat wran A, N-
base incl ude sodi um 10 carbonate, sodi um hydrogen

c f el f paaridem d&ehFRACE 100y FCHRSITFhURF iéx Teem

sodi um hydride, pyridine and triethylamne, (14)_ Step

14 URGF R i %9 Gendhey t—f@ﬁrﬁ?@%%i‘-% BRtepds low. the
c 1_[rrei)“(laund 1'(I | J)_obtai ned. abé)ve is 15 perforned by

0

ca rﬁlﬁ %%r%%%n%?i%%l%% described in Step 3 to

obt A u . ) Step 15 (Acyl ation) The
hy{if%gy% r(;n!lj% {)t?eé#eé%%%%%ﬁd (1K) is protected by

an acy oy il 3T AHatinedl AVl 1PN & to
compound (I'I1L). The conmpound (I1K), acetic anhydri de,

Pi deph Eyte St o4 i wiEsh hedzoW t L Wy deeyigtion ol & oveflis acid
to

as described in Step 3 to obtain the compound (I) of the

invention where Z is an ureido group.

Production Process 4

The compound (I) of the invention where Z is an ureido
group can be synthesized after the hydroxyl group of the
glucose moiety is protected with an acyl group such as an

acetyl group.

R™? R™ R R™ ‘
\,\\/ A~ N—NH, Step13 \/Q/ A~ Y—NHBoc Step14 )
N | protection of amino | | deprotection of
BrO N O/ \\R3 group Bno~~© / \\Ra benzyl
BnO “/OBn Boc,0 etc. BnO “0Bn
OBn OBn
(IIF) ()
Rl® R“ Step15 gi® R
\l<§/ R Y—NHBoC geylation of hydroxyl l\“/ X Y—NHBoC Step16
p N group > N deprotection
HO "~ ° e — A0 N e —
., Ac0, pyridine etc. .,
HO ‘OH AcO ‘OAc \
OH OAc
(1K) (L)
o)
14
R'® R™ R® R I RgE
4 = Y—N H2 \Q/ 4 Y—N N
c
| | L « | H R Step18
AcO N O \\RS AcONO \R3 deprotection o
) .—_—_»
AcO” ™ “OAc Step17. AcO™ Y "OAc
OAc progiuctlon of OAc .
(1M ) ureide {lIN)
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react in a solvent in the presence of an appropriate
base to obtain a conmpound (IIL). Exanples of the

weabowranéitso be used in the reaction include PCT/JP2007/060653

10

15

20

25

chl orof orm dichl oronet hane, 25 di oxane, et hyl
acetate, tetrahydrofuran and N, N- di et hyl f or mam de.
Pref erabl e exanpl es of the base include

trieshysegpnes @ﬂ:&téﬂwfoﬁr@f Pyhidb Ngro)s) t he

catal yst, = 4-di met hyl am nopyri di ne may be used. The

reacti ophe3 G dulB ifl o REGMpH{) /1060653 protected with
tenperature is preferably OC to roomtenperature. (16)
StappictéOepnot gcoup e fiovanhetcoopbahytit| hydrdopenation,
protecting group of the amno group is renoved to

obfar nexamphpouherttbifylearbomats €Bee) obra Boc

grou the conpound (IIL) is allowed to react with a

hyQir btue benrluethviearborater hees) ¢ il Gomppund (IIF),

soI vent such as dichl oronet hane, chl orof orm or di oxane

o Bwh%tﬁn%s?w-&ka%rﬁllwq e CEACTofiThR Ffyent such

o ol FSosoPR! 10 erberotetRats  PhFERORYESFhran or dioxane

B AR T » comoms

co d SR I
abgggyp( 18 ]:lelsﬂt\é(;r{:{6131'86I zé%{epr ot esgtéllgn 15 7T é]e l?%:ypl%erlosuopdlum

ofcaf*@oﬁ@ﬁ@ougéaith “ﬁydﬁo?@x@&@ﬁbbﬂat@aspst&%ﬂth' 8&Pbonate,
to obtain the compound (I) of the invention. Exanples

of péb@shHoee HPpJroRTiefdess@t My deidoxi perid ok uand
hydr oxi de, |ithium hydroxi de, potassium carbonate,
cesrimtcptiaoimaée and triethylam ne. Preferable 20
exanpl es of the solvent include nethanol, ethanol, and
hydt élusShep hbdolDeprotection & okerzyb)

Deprotection of the compound (IIJ) obtained above is
performed by catalytic hydrogenation as described in Step 3
to obtain a compound (IIK).

(15) Step 15 (Acylation)

The hydroxyl group of the compound (IIK) is protected
by an acyl group such as an acetyl group to obtain a
compound (IIL). The compound (IIK), acetic anhydride,
pivaloyl chloride, benzoyl chloride etc. are allowed to
react in a solvent in the presence of an appropriate base
to obtain a compound (IIL). Examples of the solvent to be
used in the reaction include chloroform, dichloromethane,
dioxane, ethyl acetate, tetrahydrofuran and N,N-
dimethylformamide. Preferable examples of the base include
triethylamine, collidine and pyridine. As the catalyst,

4-dimethylaminopyridine may be used. The reaction
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The conpound (1) of the invention where Y is 25
-O(CH2)n- and Z is -NHCON(RB) Rc can be synt hesi zed by

woheo7/1Bel1b ow ng net hod. Note that, in the schereT/JND07/660653

a C2_4 alkylene group, and other reference synbols
are the sane as defined above. 39 WD 2007/136116
PCT/ JP2007/ 060653 Stepl 9 R13 R14 Step20 R13 R14 1)

n-Buli_e "o Q) I, Ofge Of 0
ot eft e oht, Bef BRI H RS (8 G eSS

BpR T £Bap (140In8pRELBRaEEY ( 1ip ) OB (%) 13 14 R

13 R14 0 Step23 R OH Step22 - O Y2-N deprotection

of  subsdn tid WompRaid ofT M phttdié mMmete BN RI WP BHO the
0 R3 O Bn0O OBnOBn Br-y2-N1 | BnO OBnOBn (11Q O (IS
Oagin®) gRAGpRid4 RédoREd ﬁoOoREﬁinxaCPMBPNiEdl(\IIUSY J?\(p the
.111 N~ Step24 HR BnO O R 3 production of ureide_Bn

o)
0c8s® oBn@ BoCGBgroypl, thecaewpayndi (FIHAz6Fe2bieWednEp react

"t0OBn OBn 2) NH(RB)RC OBn (I11T) S:_IIU%
with a hydrochloric acid or trirluo oacetic acid in a

solvent such as dichloromethane, chloroform or dioxane oI
without using a solvent. In the case of an Fmoc group, the
compound (IIL) is allowed to react preferably with
piperidine or morpholine in N,N-dimethylformamide.

(17) Step 17 (Formation of urea)

A compound (IIN) can be synthesized from the compound
(IIM) in the same process as in Step 11 above.

(18) Step 18 (Deprotection)

The acyl group of the compound (IIN) is removed in
basic conditions to obtain the compound (I) of the
invention. Examples of the base may include sodium
methoxide, sodium hydroxide, 1lithium hydroxide, potassium
- carbonate, cesium carbonate and triethylamine. Preferable
examples of the solvent include methanol, ethanol, and

hydrous methanol.

Production Process 5

The compound (I) of the invention where Y is
-0-(CH,)n- and % is -NHCON(R®)R® can be synthesized by the
following method. Note that, in the scheme, Y? is a Ca-4
alkylene groub, and other reference symbols are the same as

defined above.
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B RLR2O0O0-Y2-HNNR Step25 \ R deprotection HO O
\R3 HO~"OH OH (I) (19) Step 19 A conpound (I1I1P)

woam7esipsepared in the same manner as 5 i n PPOUMBI00T060653

10

15

process 3, step 6 froma conpound (110) (which can be
synt hesi zed in accordance wth the disclosure of
W06/ 073197) and a conpound (X). (20-21) Step 20 and
St p 241 The coﬁiﬁ'ﬂﬂmd (I1P) is subj e‘éteél t 0, feduBtrr

of\al 1 r od\k) 9Fup and removin Ny 3t tect ﬁﬁmmhydm"y"
%r Jin t he—same_ranmersa OdUk on PLocess -~
stestand 8 Be ~Bifai n asmorpGmd (11Q) . (95 oy

Step( The conpoumn o8 and a Peaggpt (IIR) are
allowed to 15 reagf P® the presence of a base to
obtain a compound (I11S). 40 WO 2007/136116

PCT/ JP2007/,060653 Preferabl e exanpl gs_pf the bfse step2s

used héﬂ\eﬂ} Hi nc?“tﬁ'éﬁ; (tldl um car Bogat deprotection of
| . substitution reactio . N-phtalimide

car hon ass : rid

pYT i Hi ne, trlemhyl am neQ ExarrB’fes of F8l vent to

b UsEJPh this r east-ov] ) i feq i , 5

acetonit fid)e, tol uene, i net hoxyet han€'s)

tetrahydrofuran, N N di mé?"ﬁyl f ormami de. The reaction
t enper u;ﬂe herein is preferably 20C to 100C p 23) R e

2-NH, S O—Y*—N""N
Step 2 /\/ Y Step24 )\ / Q H RC
Bno~ 0 X, production of ureide Bno”~° \\R3
R »
BnO “/OBn 1) 1,1"-carbonyldiimidazole etc. BnO “/OBn

OBn 2) NH(R®)RC OBn
(T ) NH(R) ()

R! R E\RB
l\&/ X O—Y2-HN" N

Step25 R

deprotection o HO 0 & \\R3

o HO “'OH
OH

(n

(19) Step 19

A compound (IIP) can be prepared in the same manner as
in Prodﬁction process 3, step 6 from a compound (IIO)
(which can be synthesized in accordance with the disclosure
of W006/073197) and a compound (X).
(20-21) Step 20 and Step 21

The compound (IIP) is subjected to reduction of a
hydroxyl group and removing a protecting group P! in the
same manner as in Production process 3, steps 7 and 8 to
obtain a compound (IIQ).
(22) Step 22

The compound (IIQ) and a reagent (IIR) are allowed to

react in the presence of a base to obtain a compound (IIS).
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The conpound (11S) is subjected to removing a 10
pht hal i m de group in the sane manner as in Production

wonrowasel1ld, step 10 to obtain a conpound (11 T)PC{/ABI007/060653

10

15

20

25

Step 24 A conpound (I1U) can be prepared in the same
manner as in Production process 3, step 11 fromthe
conpound (Il1T). 15 (25) Step 25 The conmpound (l11U) is

S?9%@8&391@0egﬁﬂbgﬁgcbkoﬂhénbEQ@ ugefEHeRBRGI may fificlude
Production process 3, step 12 to obtain the conpound

(kbaehmt Barboyakkl, OBowABERUNM carbOnatH?) potad@ium hydroxide,
Production Process 6 The conpound (1) of the invention

weedeu hydrOdeCHdymidand,ZtrietbPibRAnean Bgamples of the
synt hesi zed also by the following nethod. Note that,

i sotlivenschenrbe V3eidsia Chis zekgténn mgyodpclude; digxane,

| eaving group such as a hal ogen atom MSX20, 25 etc.
apgedohdtnidesr dndaesenbdimeihoxyréhanse istdshyqegturan,
above. 41 WD _2007/136116 PCT/JP2007/060653 R13 Rl14 C .
(?%Nﬁs“@;:@gﬁlgéﬁ@ﬁ‘)l@ﬁ% ThrRareerEiige FEUPPEATPEGCRPERID 15

n n --)~ Q", BnO OBn L1 Y3kNHRA BnO

opxeSerapay 2PIN to(1PBC(11v) RL R2 0 Step27 " O Y3

NI?%) %%%rpotz%cti on HO O\ R3

The compound (IIS) is subjected to removing a
phthalimide group in the same manner as in Production
process 3, step 10 to obtain a compound (IIT).

(24) Step 24

A compound (IIU) can be prepared in the same manner as
in Production process 3, step 11 from the compound (IIT).
(25) Step 25

The compound (IIU) is subjected to deprotection in the
same manner as in Production process 3, step 12 to obtain

the compound (I) of the invention where Y is -0-(CHz)n-.

Production Process 6

The compound (I) of the invention where Y is -0-(CH)n-
and % is -CONHR* can be synthesized also by the following
method. Note that, in the scheme, Y?® is a Ci-s alkylene
group, L; is a leaving group such as a halogen atom, MeSO,0-,
etc. and other reference symbols are the same as defined

above.
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HO "OH OH (I) (26) Step 26 The conpound (11 Q and a
conpound (Il1V) are allowed to react in the presence

wofo@/ibege to obtain a conpound (1IW. 5 PrefecabPmo7/060653

10

15

20

exanpl es of the base used herein may include sodium
hydri de, sodi um carbonate, potassium carbonate,

cesi um carbonate, n-butyl lithium Preferable exanples
of thq¥§%hvent to be used in this reagitign my o

i ncl ude\~t et rofwezan, di ethylether, X4 ¢ l oY J<NHRA
N Mdb r mam -G8 PR e bong,o ) \f@acti on
tenpkrafure hefein is to 60C. gf WSk.ep 27 The
c oggﬁatllvv i's subﬁécwﬁﬂ to deprot@nt} in the
sane nmant¥Y as in Product™n process 3, é%p 12 to
obtain 15 the conmpound (1) of the invention where Y
iIs -O(CH2)n- and Z ig -ZONHRA. ,roduction Process 7
The corpound (1) of thecHnvent?on whkere Z is a 20

het er (fE9#Balkyl 4 SNass

2, 4- di oxoi m dazol ypthmygy can be synt hesized by the
follow ng nmethod. Not# that, in the schene, RNis a
hydr oxyl group, a Cl_4 al k&Xxy group or a 42 WO

2007/ 136116 PCT/ JP2007/ 060653 phenyl group, and ot her
r 2@} ePERP s9fbol s are the same as defined above. OR D

DA RlTsi:leRlcélom%lOSun 4( ﬁd\; a\gﬁ zfec\()n{i“%rg e(p_[218V)O drdldd1owed to

react in the presence of a base to obtain a compound (IIW).

Preferable examples of the base used herein may include
sodium hydride, sodium carbonate, potassium carbonate,
cesium carbonate, n-butyl lithium. Preferable examples of
the solvent to be used in this reaction may include
tetrahydrofuran, diethylether, N,N-dimethylformamide,
acetone, DMSO. The reaction temperature herein is 0°C to
60°C.
(27) Sstep 27

The compound (IIW) is subjected to deprotection in the‘
same manner as in Production process 3, step 12 to obtain
the compound (I) of the invention where ¥ is -0-(CH;)n- and

% is -CONHR®.

Production Process 7

The compound (I) of the invention where Z is a
heterocycloalkyl group such as 2,4-dioxoimidazolindinyl can
be synthesized by the following method. Note that, in the

scheme, RY is a hydroxyl group, a Ci.4 alkoxy group or a
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O R3 production of ureide AcOR3 AcO_~ 3W AcO "'0 Ac
1) 1,1 -carbonyldlimdazole etc. AcO" QAc OAc 2) O

w2 7(1Bé1¥p H2NRN (11X) RD RDA R1 R2 St ep29”~ FEEIB20RDIG0653
DA Phi  deprotection undder HOO R3 Z= N NH or N NH
basic condition HOOHO O OH (1) 5 (28) Step 28 The
compound (I1I'M is condensed wi th RARBNH, for exanpl e,

an a e havin bonyl t | t
ﬁr}t‘ﬂ‘ Qa‘?ﬁhgae{b t%henonee’%olsé%neaarg no aC| ﬂ?é‘esame 8
1né§”%§§ én Production process 4, step 17 to

conmpound (11X). (29) Step 29 (Deprotection

under 3, b@se condi tion) The Conpound (I1X) ks g /kR R™y

subj e@t\gﬁ tecptlon of the acetyl gr N N)S(R

an i ul ar cyc
Ul a Tie ol a6 Yokb

+ﬁﬁxﬁﬁﬂ+1; 1 i,0 the
upes (1) of them|n3%°ypoﬁaaﬁg?e Z |§ t dho

eshpou dae

abov®¥ defvi)ned het er ocysldapkyl group. The basé*used
herein is preferably @odi*fum nmet hoxi de, and the
solvent is preferably pethanol or ethanol. 20

Product i on Process g\%ﬁb und (I)oof thqwlnventlon

Whﬁ &ec%n inBdedl SI n l g \ RDA \(\
basic condition 3 Z= NH  or NH
; A

AN

(28) Step 28

The compound (IIM) is condensed with RPRENH, for
example, an amine having a carbonyl group at the oa-position
such as 2-aminoacetophenone or an amino acid in the same
manner in Production process 4, step 17 to obtain a
compound (IIX).
(29) Step 29 (Deprotection under a base condition)

The Compound (IIX) is subjected to deprotection of the
acetyl group and at the same time, an intramolecular
cyclization of the side chain of the compound (IIX) to
obtain the compound (I) of the invention where 7 is the
above-defined heterocycloalkyl group. The base used herein
is preferably sodium methoxide, and the solvent is

preferably methanol or ethanol.

Production Process 8

The compound (I) of the invention where Y is a single

bond, a methylene group oOr -0-(CH,)n- and % is -NHC(=NH)NH,
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bond, a nethylene group or -O-(CH2)n- and Z is
- NHC(=NH) NH2 43 WD 2007/ 136116 PCT/ JP2007/ 060653 can

woeomyméinesi zed by the foll ow ng nmethod. (R11) PCRIP007/060653

10

15

20

(R11) (R12) R13 R14 Step30 R13 R14 NCbZ / Y YNH2
i ntroduction of guanidino HNHCbZ I~ ~I BnO 0 R3 BnO
OI :?[3; \B(nO chndsNCbZ BnO ~' OBn OBn N-NXNHCbZ OBn (11 A2)
= nd,, h il Bthdd CH2)n R1 R2

'&f!fi‘n éeer%ﬁn i ~J\F%8\I$? t(gléalp)r%(jnotlegt(‘#lg;r? Ho poqu R%% HO
OHOH (1) Y=bond CH2, or (CH2)n 5 (30) Step 30
(I n: Loductl on gf(a guani di no group) The conpound (IIF)
or e un I1T) obtained in step 38FHY

éﬁggﬁﬁn p FOF & ep 23

is rea th a reaggpj, (11ALl) to obtai m'a Ronpoynd®>
(11A2). eref Tfﬂ'laEX&tﬁﬁﬁF]gl?cﬁﬁ ogfanitibe  sol vent (£ bE ] tl\éigj\NHCbz
| ot p may | r ahy thy B ran

N, Noel eyl f ormami de, net herol , et hangb

i sopr @panol , et h_yI acet i“/ . Nii@E uene. The PEBaCti QM)
t enper @t Lf-otdewrizn i s from@Anoom tenperature to a ref

lux temperetune. (31) Step 31 15 The conpound (I1A2)
is subjected to deprotection in

R1 RZ j\ll\H
Step31 }(?Z QX ‘“\m NH,
deprotection
P . HONYO TN
HO “OH
OH (1)'Y = bond, CHy, or O(CHy)n

(30) Step 30 (Introduction of a guanidino group)

The compound (IIF) or the compound (IIT) obtained in
step 38 or step 23 is reacted with a reagent (IIAl) to
obtain a compound (IIA2). Preferable Examples of the
solvent to be used in this reaction may include
tetrahydrofuran, N,N-dimethylformamide, methanol, ethanol,
isopropanol, ethyl acetate, toluene. The reaction
temperature herein is from a room temperature to a reflux
temperature.

(31) Step 31

The compound (IIA2) is subjected to deprotection in
the same manner as in Production process 3, step 12 to
obtain the compound (I) of the invention where Y is a
single bond, a methylene group or -0-(CHy)n- and 2

is -NHC(=NH)NH,.

Production processes of intermediates for producing
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the sane manner as in Production process 3, step 12 to
obtain the conpound (1) of the invention where Y is a

weizngliesinend, a net hyl ene group or -O (CH2) n- BQWIE200%060653

10

15

20

-NHC (=NH) NH2 . 20 Production processes of

i nternedi ates for producing 44 WO 2007/136116

PCT/ JP2007/ 060653 the conmpound (I) will be described

be},awe bEGAES ( 9" wRiQdHei skl BEAEBRALR.(1A) A

process producing an internediate (IA) required 5

for production of the conpound (1) of the invention

wi Il be described below. Note that D1 represents Li
oprigBes Eokepronatengnaateynibdliater ¢Ih)e same as

defined above. Step32 R11 H12 H11l R12 ii 12 1) n-BulLi

etc. \AfpBbees8s FOrR2PdA¢NIng @natntehpedbayei §I8)orequired
BnO BnO OH J OH CHO Br BnO O O Bn0O OBn Oj " '06n

( IEbirAPTOdBeE 10BN o€Bithel oBPoaBA (TAcof thenipxpnijoppwill be
11 12 R 11 Br Step35 R ,sR Br_, Step34 O \\ reduct

ofielpgaribey Beflow. B‘N@@Htmtslﬁo TRPIGSPHES ‘ﬁ)ﬁf Other

"toBn D \YY R3 Il
reference symbols are %Le E%me as(dAklned above.

Step32 1o g
R A% 1) nBull et RI\A/ Stepas \/\/
M\r ) (X) N P ?7 acid hydrolyS|s
A0 Tooen OH OH
Br 0.0 .
5/ BnO BnO"~y “OBn ° 'o n
(IA) BnO™ >y~ “OBn OBn  (mB) (me)
OBn
, (X) ,
Rﬁ 12
\/‘\/ Br  Step35
Step34 o | P \\l reduction of hydroxy
BnO OH oH Rr®
D1—®‘Br BnO “OBn “OBn
\ﬁ OBn  (iF) Bn 1A)
EfmmDE&
(WE ) D'=Li or MgBr

(32) Step 32

An aryllithium reagent can be prepared from an
intermediate compound (IIIA) (which can be synthesized in
accordance with the disclosure of WO06/073197) by use of an
organic metal reagent such as n-butyllithium, sec-
butyllithium or tert-butyllithium. The aryllithium reagent
is condensed with d8-lactone (X) to obtain a compound (IIIB).
Examples of the solvent to be used in this reaction may
include tetrahydrofuran, diethyl ether and toluene. The
reaction temperature is -80°C to room temperature, and
preferably, -78°C to -25°C.

(33) Step 33 (Acid hydrolysis)
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(111D D1=Br (II1'E) Dl=Li or MyBr 10 (32) Step 32 An
aryllithiumreagent can be prepared from an

wonveriseds at e conpound (111 A) (which can be syRCIEB10pTW0653

10

15

20

25

in accordance with the disclosure of WO06/073197) by
use of an organic nmetal reagent such as
n-butyllithium sec 15 butyl!lithium or

tert-hutyllithiu e i thi -

?lfn:jeﬁg’@é AH T Gl o 1 EeAItrn) Be jyarolyzed
Eg@&p : I tpl S 4 i &ci

ré%é%%%ﬁg +§§%éﬁﬁé¥%&?§ﬁ%§?o Lﬁgﬁfédietki?ng?kifld

RGh S dEDEe , ThEC , €80 FSiuéE Mec@ipsend S( EBOC) t 0 Puederable
tenperature, and 20 preferably, -78C to -25C. (33)

L LPnpBeé AsE dthy s 61 yen ) to 4be W QD é18H1 1Bnclude
PCT/ JP2007/ 060653 The acetal group of the conpound
(tétBAhyarbFdrahyzethayolsi mgtihgnobehwater ardgniggures
p-tol uenesul fonic acid nonohydrate, etc. to produce a
conppest. (ITH ) redrtefer atEmpermtants dss diramhet ‘SolteeFoom
to be used herein include 5 tetrahydrofurap, ethapol,
neehpepaturat ern@nBTRERFAPLYE . FARRebPIPYRRIIESCt |

tenperature is from4C to room t t .
DFORGF By LLRBOHREARB AP aRALRG THEOR, EAE: FERCERHE

R e R L S
??ggbggg%ﬁpngaeagent conpound (I11E) can be produced

und (111 D) by use of one equivalent of n-

but yI 1 { thi W5 1 SECaRULEdiPi domPsul@r t T bty hk hainpieduced
Ad (1T1D). f

the conmpound ~Exanpl es of the solvent to be
$668m B &BmbbuBar ¢28TbYNbFRMskn6EUdaet etuakpdeattup&nn-

glethyl et her
butyllithium, sec-butyllithium or tert-butyllithium to the
compound (IIID). Examples of the solvent to be used in
this reaction may include tetrahydrofuran, diethyl ether
and toluene. The reaction temperature is from -80°C to room
temperature, and preferably, -78°C to -25°C. The reaction
time is preferably from 5 minutes to 30 minutes.
Furthermore, Grignard’reagent (IIIE) can be also produced
by using one equivalent of metal magnesium. Examples of
the solvent to be used in this reaction may include
tetrahydrofuran, diethyl ether and diglym. Subsequently,
the reagent (IIIE) is added to the intermediate compound
(ITIIC) to form a compound (IITIF). The reaction temperature
is from -80°C to room temperature, and preferably, -78°C.to
-25°C.
(35) Step 35 (Reduction of hydroxyl group)

The compound (IA) can be synthesized from the compound
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and toluene. The reaction tenperature is from-80C to
room tenperature, and preferably, -78C to -25C The

woeeatBenne time is preferably from5 mnutes t®CcBOP2007/060653

10

15

20

m nutes. Furthernore, Gignard reagent (II11E) can be
al so produced 20 by using one equival ent of netal
magnesi um Exanples of the solvent to be used in this
reaction include tetr r of y Ol | ether
At 1 3 PR R SRR aé{]%g'rf esg{:; nt’ %ﬁ% i s added
to the internedi ate conpound (II11C) to forma
conpound (Il'1F). The reaction tenperature 25 is from

M‘%ﬁﬁ ALY Ent SRR DI LEST @DLY) o B IB)
- 3 (Reduction of hydroxyl group) The
conmpouid (iiribergia e & yNIIEsiczed FIFmdderridgb whbvel@an be
WO 2007/ 136116 PCT/JP2007/ 060653 (II1F) in the sane
e85zéd Sheandthbovpativayess $mowprielewng

intermediate (11B) or (I1F) The internediate (11B) or
(I''E) described above can be 5 sqylnt;hem zed in anot her
p& —a8' shown below Rii , Rl12 7 Br Y-OP1
Step36 0 |° / ~P%H H 3 & A)RaBnO 0 1)

n- BuLl @&At. BnOyeBmieBr | } s fosnzj’ (111C) OBn R3

(|B s Y- OPLC)Y | VB) Tr = -@Ph3 (IVD) Z3 = - Y- NHTr
R11 Y2

3 X (IVC) 28 = -Y-OP!
% = -Y-NHTr
(IVB) Tr=-CPhy (WD) Z°=
11 R12 3
Rl\"\/ 7 ] z
Step37
reduction of hydroxy BnO 0 # \\Rs
~ BnO “/0Bn 1
OBn (11B) Z%=-Y-OP
(IVE) 2% = -Y-NHTr
Step38 E
(NF) Z° = -Y-NH,

(36) Step 36

A compound (IVC) or (IVD) can be synthesized from a
compound (IVA) or (IVB) in the same manner as in Step 34
above.

(37) Step 37 (Reduction of hydroxyl group)

The intermediate (IIB) can be synthesized from the
compound (IVC) in the same manner as in Step 7 above.
Furthermore, an intermediate (IVE) can be synthesized from
the compound (IVD).

(38) Step 38
The compound (IVE) is treated with hydrochloric acid

or trifluoroacetic acid in chloroform or dichloromethane to

remove a protecting group, trityl (Tr) of the amino group,
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Step37 Ol / ~ reduction of hydroxy BnO R3 BnO ." OBn

OBn (11B) Z3 =-Y-OP1 L (IVE) Z3 = -Y-NHTr Step38
wWORMF)13d36= -Y-NH2 (36) Step 36 A conpound (| YCY/Jp1007/060653

(1'VD) can be synthesized froma 10 conpound (IVA) or

(I'VB) in the same manner as in Step 34 above. (37)

Step 37 (Reduction of hydroxyl group) The internediate

VL Sunthesi 280 i UeddE attonpotngd ddivV®e i n

e sane nanner as In Step 7 above. 15 Furthernore, an

ﬂﬂﬂ%z’f’é@. (¥l reartionsHenpesiatedel hemeinhds preferably
conpound (IVD). (38) Step 38 The conpound (IVE) is

tgRated AN teygyea@tarid.c acid or trifluoroacetic
acid in chloroformor dichloronmethane to 20 renove a

protecting group, trityl (Tr) of the am no group, 47
WO 2007/ 136116 PCT/JP2007/ 060653 wth the result that
an i ntHyerestinpoaind o) tng1qﬂyquﬁqﬂ“*ﬂq%gitsnppth activities
reaction tenperature herein is, preferabl 0QC.to_room
L%?E%thhr t 5SQ¥E?CE%$6%n@r%f1$ %lVﬁ eﬁ%'%ngiﬁﬁ?%?ts
activities o T1
R nsErFparasie o FAgEFrL e ana
estive tract _a
uEHRe: sﬁmsw{%aaﬁfr brfe Bt ont oFbeef BTy e Hitfbust
nB @ng %Ee ﬁﬂ¥fntfﬁg S8fpdindr 62t tdbabgieatdsl can
Ve et ? t he

ereby preven
treat diabetes and improve IGT to thereby prevent the

progression of diabetes. Through inhibition of SGLT2, the
compound of the invention can prevent sugar reabsorption
and remove excess sugar form the body to thereby treat
diabetes. Thus, the compound of the present invention can
correct hyperglycemia without the exhaustion of the
pancreatic f§ cells due to glucose toxicity, and improve
insulin resistance.

Therefore, the compound of the present invention can
be used as an SGLT1 inhibitor and an SGLT2 inhibitor. The
present invention provides a pharmaceutical preparation for
preventing or treating diseases or conditions which can be
ameliorated by inhibition of SGLT1 and SGLT2 activities,
e.g. diabetes, diabetes-related diseases, and diabetes
complications.

The term "diabetes" used herein include Type 1
diabetes and Type 2 diabetes and other types of diabetes
with specific etiology.

Examples of the term "diabetes-related diseases" used
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progressi on of diabetes. Through inhibition of SGET2,
the conmpound of the invention can prevent sugar

woeealiseéinsi on  and renove excess sugar form t heCborzoot/es0653
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thereby treat diabetes. Thus, the conpound of the

present invention can 15 correct hyperglycem a w thout

t he exhaustion of the pancreatic 1 cells due to

gldiense Maxiiridlyudeanmbe sipryoy drydersinls vl imesis qrakonormal
Therefore, the conpound of the present invention can

bea sy st 1SALEbD 3 e by TP IPS@ T2 i nhi bitor.

The 20 present invention provides %ﬁgyarnacggéical 1 lipid
frenenchales feso sl an RO s P g a2 e 4P
condi tions which can be aneliorated i nhibiij of
sa_uqb%ﬁeﬁmh@%ﬁ%ﬁ%%s,c%gegsé“&f%%%% 1118k Xledena,
di abetes-rel ated di seases, and di abetes

ORAT R FIHS2 ¥t er m " di abet es" used herein
[ | T 1.,..4di - : i Y i
ypes e it RS bRt souf S B IRALI R be

types es Ic etiology. Exanpl es of

th Nl : | S£EEE%s 4h8@ dchéASn Y
26%%%%%%%?% %@ﬁéJ %%g%?%G %%ééﬁerein may i ncl ude
q95§%1¥ca@y@§§1nsulinenia, abonormal  carbohydrate

nmet abol 1 sm hyperlipidem a, hyperchol esterol em a,

hyper tis sy isfenitie whonoramitd iqumplinsttiboissmay include
hypertensi on, congestive heart failure, edema, 5 ]
hyppetgigesmaaand. gout keThaciéosislli apdt ésfectious diseases
conplicati-ons "used herein can be «classified into .
acatg. coabincasobhstaaduenr bhltaryokpRrEaFYEReM, respiratory
Exanpl es of the term "acute conplications” may include
16yayemr gh{icBRiBATE. §rackeiBief 69P§§'and i nfectious

diseases (2.9 1S 59 nbi5HEe BObhPIYatiaRb" may

include microangiopathy (e.g., nephropathy, retinopathy),
arteriosclerosis (e.g., atherosclerosis, myocardial
infarction, cerebral infarction, lower limb arterial
occlusive disease), neuropathy (e.g., sensory nerves, motor
nerves, autonomic nerves), foot gangrene, etc.

Examples of major complications include diabetic
retinopathy, diabetic nephropathy and diabetic neuropathy.
The compound of the invention may also be used in

combination with any medicinal drug (hereinafter, simply
referred to as "a concomitant drug") such as diabetes drugs,
diabetic complication drugs, antilipidemic drugs,
antihypertensive drugs, anti-obesity drugs, diuretic drugs
and antithrombotic drugs, which depends on a different
mechanism of action other than inhibition of SGLT1 and

SGLT2 activities. When combined with other drugs, the

49



system and urinary tract infections). Exanples of the

term"chronic conplications" may include
wai2er7aa6igs opat hy (e. g., nephropat hy, retinopat RgY/JP2025060653

arteriosclerosis (e.g., atherosclerosis, nyocardia

infarction, cerebral infarction, lower linb arterial

occl usi ve di sease), neuropathy (e.g., sensory nerves,

not or _ nerves ' dESdon | &€ttt

%%?%%fo?ﬁn%ﬂl%%lggognﬁfc%ﬁ ons ?%c%eﬂ%ir%eti c 20.

rell fopat iy, o fh Abedhén Pephranat dive s sh@bgti&duction of the

ur opat hy. e conpound of the invention nay al so be
Wﬁﬁgeiéf COaEARbb@RA W tiih amyi sTedised naldmdimigtration time of
(hereinafter, sinply referred to as "a concomnitant
dfRE" dofipSlin@so i thhet Esvelitipsn amd abia¢ | coworpl taat i &g are
drugs, antilipidemc drugs, 25 anti hypertensive drugs,

5 ambt- Dhebtéq. dritgsy i rket iagimfmigarenat tntihenrgHbiGte at

drugs, which depends on a different nmechani sm of
atheosame her dhifierentbtined. off Whberngie  dderLsompound of

activities. Wen conbined wth other drugs ﬁhe é%'mo-tered
2t0s/ 1zventimcTand2bhe/ 0886381 taBRpILHE @?yt 8 BrEsBnt

I nvention can be expected to. produce as_enhar t ;
oS R0 PAEPeRfBnh PESREFFOHORP CRED HRBRE SR PRl active

d. t hi dmi_ni i i . th
CONBORRUCBE PheoFnbent e aracREacaal P Eathint Both of
5, ot Limted, . i i oot Said
o SyREh, o S TR BBl g o e eans

CSQHQUHQ ohe LBBrbpY¥eRtE?y 8RdsbhepaeBa@oont ant dosgge
may be admni stered as two i ndependent preparations

eaghngent ayNhBgaan meéi Veend Ngatld enf tiie asompeung|ef the
preparation containing both of 10 themas an active
| RgkedieBh. tohendosenebmtitantodrog mayt bed epprewyipsely

appropriately chosen based on the dosage clinically
ugRdsehhenblcens idatiad ioh oife themsudecyf tonde administered,

15 administration route, target disease, symptom and
combination. For example, when the subject to be
administered is a human, the concomitant drug may be used
in an amount of 0.0l to 100 parts by mass relative to 1 |
part by mass of the compound of the invention.

20 Note that examples of the diabetes durgs may include
insulin preparations (e.g.. preparations of animal insulin
extracted from bovine and swine pancreas; preparations of
human insulin genetically synthesized by using Escherichia
coli or yeast; insulin zinc; protamine insulin zinc, an

25 insulin fragment or a derivative (e.g., INS-1), an oral
insulin preparation), an insulin resistivity improver (e.g.,
pioglitazone or a salt thereof (preferably a hydrochloride),

rosiglitazone or a salt thereof (preferably a maleate),
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invention to the concomtant drug may be appropriately
chosen in consideration of the subject to be

wadniniBetier ed, 15 admi nistration route, target PATARPAST060653
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synptom and - conbi nati on. For exanple, when the
subject to be admnistered is a human, the
concomtant drug may be used in an anobunt of 0.01 to
109vBaitsaky¥nangESFobalire1o702)pasipbyliiagant (TAB-654),
conpound of the invention. 20 Note that exanples of
t hetdgahabesnd(MBX-0mag )i, nobudglitazari ALE-EpaBABI) onM¥X-6054,
(e.qg., preparations of animal insulin extracted from
bewilaglandzenen¢ NNansrhdas; TpidpalAMGoAS Jof 2 RBARK agonist, a
insulin genetically synthesized by using Escherichia |
c BPRARpraybagenishsudi PPARNG Bidk AAME S hs AR P9 iicocidase
an 25 insulin fragnent or a derivative (e, g..,, I.INS-1
%Héi%ﬁ K%

afNBARA tornd §l-igh prAFHLROSST) 2SaTRARE | %h %Vlitate)'
S T8 .28 heSISEAL vysmin o
(ST AT 4 8 TSR 2HIABIE pucosnace)).
aiogrtdal <ptefpdhtne ALY e MGt e
(W2 amiab3l 1AM e 2 JRRARp ragafiisle, aolRRARdde,

antagoni st, a PPARy/a dual agonist, an a-glucocidase 5

| ke, JIe@lidpyeamnidesr asmepiirgldet,olglipizide,
emglitate), a biguanide agent (e.g., phenformn,

meflfyuBole )nufreprgl iori desaltenadidmda¥e ,( maf.eglinide,
hydrochl ori de, fumarate, succinate)), an insulin

s ecirteitgidogide (csuldadmyilun e (te hy dratsish khehans) . a GPR40

gl i bencl am de, gliclazide, chlorpropam de, t-olazam de,
1mgmsiihe)mfRA0 ANAet e d&, Clgf 1 heppreREOT agonist (e.g..

LB S SRS, SBR[ Bparsco Grc-

tgljﬂéif): et dgﬁfigoo,n? Oentitazgiai_e? 1R 0E3L 390975 a1d (8, 35)
hGLP-1(7, 37)NH2, CJC-1131, AVEO001lO0, GSK-716155), an amylin
agonist (e.g., pramlintide), a phosphothyrosinphosphatase
inhibitor (e.g., sodium vanadate), a dipeptidylpeptidase IV
inhibitor (e.g., compounds described in WO002/038541, NVP -
DPP-278, PT-100, P32/98, vildagliptin (LAF-237), P93/01,
sitagliptin (MK-431), saxagliptin (BMS-477118), SYR-322,
MP-513, T-6666, GRC-8200), a 3 agonist (e.g., AJ-9677,
A%40140), a glyconeogenesis inhibitor (e.g., a glycogen
phosphorylase inhibitor, a glucose-6-phosphatase inhibitor,
a glucagon antagonist, a fructose-1,6-bisphosphatase
inhibitor), an SGLT (sodium-glucose cotransporter)
inhibitor (e.g., compounds described in W004/014931,

WO04/089967, W006/073197, T-1095, sergliflozin (GSK-869682),
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GP-1, GP-1MR agent, liraglutide (NN2211), exenatide
(AC 15 2993) (exendi n-4), exenatide LAR, BIM51077, Ab

wO0&00788§116 hGLP- 1( 7, 37)NH2, CJIC-1131, AVEO0010, PCT/JP2007/060653
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GSK-716155), an anylin agonist (e.g., pranlintide), a
phosphot hyr osi nphosphat ase inhibitor (e.g., sodium
vanadate), a dipeptidyl peptidase IV inhibitor (e.qg.,

il esgdh bpgs{ n 2 S54dca NP2 R0 BIRP-RIr8148,
F‘%@Wg’/ glg%i'\%diglliy%?iin@%%AF- 237), P93/01,

Sj i pt i 1) 11 s { 3N [ddbPdrogenase
§$Hg%%§?' %%ég%%€?72%6%g¥a%é%>85%%), a (33 agoni st
(EnibiAIr 96d 7. , AddficiNds ades yrived giom 8086 0 56 &2 t JBVT -
(e.g., a glycogen phosphorylase inhibitor, a
obue®seINcPhRTPIRL a3 cGPRI1 9| ag9oniPs &e g¥ ucafo-632408, APD-
ant agoni st, a fructose-1, 6-bi sphosphat ase inhibitorl,_
266 S Tad spdient §h uensan cagenhshotRersot i n@f pf K rinhibitor
(e.g., conpounds described in_VmO4/0149f1, . L stivit
We4g 089887284D D6/ BFAMEK acipeatote,d| {PPhLpreSiSTIVILY
(GSK-869682), 51 WD 2007/136116 _PCT/ JP2007/ 060 .
CERPIEUETS, &KeTTA58TEaREY. TRATD EREAL SIS L p. B107a5Lnase

AVE2268, SAR7226), - i h ibitor
RRFLVabPT bogd. . BRsAtnHE T 4lcca) Bafbrb e gE Nt b RgENaARIDI Lo
BYT- 3498, . 1L 37 L i nfibi .

ol 832485?’1%\%%%5 gﬁs’) ?aéﬁﬁéﬁgc??ﬁa‘é‘?té(ngagé‘n’ilE?r

t her eg]{:%?rﬁ'ﬂ]éég%f NPh DT §-Lhbet fc deompr d86B9n @budd/Rifay

activ eptin resistivity inprover, a

sefRt Aakakhnafi@e8rt peaaeenkst inaiplitoekisage, tolrestat,
activator (e.g., Ro-28-1675), a pancreatic |ipase

| BREbirkatat(ez@naresitast azopATlre86ar, andadrBEATLL

i nhi bitor. 10 Exanples of the diabetic conplication

dFigaresytat,i 0r-ude )anaangosetrephyt £8etiophiapidt o

(e.g., tolrestat, epalrestat, zenarestat,

z apgieasaationnidralgr ésezeof fedaresNF, BF-r2fPNE. 2

neurotrophy factor and an augnentatiqQn drug thereof

(@ﬁgrotm@phiNTpgodggmﬁondsecretagogue , a nervous system
reactivation promoter (e.g., ¥-128), a PKC inhibitor (e.g.,
ruboxistaurin mesylate; LY-333531), an AGE inhibitor (e.g.,
ALT946, pimagedine, piratoxathin, N-phenacylthiazolium
bromide (ALT766), ALT-711, EXO0-226, pyridorin,
pyridoxamine), an active oxygen erasing agent (e.g.,
thioctic acid), a cerebral vasodilating agent (e.g.,
tiapride, mexiletine), a somatostatin receptor agonist
(e.g., BIM 23190) and an apoptosis signal regulating
kinase-1(ASK-1) inhibitor.

Examples of the anti-hyperlipidemia drugs may include

statin compounds (e.g., pravastatin, simvastatin,

lovastatin, atorvastatin, fluvastatin, itavastatin,

rosuvastatin, pitavastatin or salts thereof (e.g., sodium
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15 neurotrophin production/secretagogue), a nervous
system reactivation pronoter (e.g., Y-128), a PKC

wonmi7hséas (e.g., ruboxistaurin mesylate; LY-BBBABA)7/060653
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an ACE inhibitor (e.g., ALT946, pinmgedi ne,

pi rat oxat hi n, N-phenacyl thi azolium brom de (ALT766),
ALT-711, EXO 226, pyridorin, 20 pyridoxamne), an
aggigfa?éigfﬁ f%éitﬂ?,ageg ubfefe  syhPhosti gnRebitora(e.g.,

cere vaso ati nhg agen e.g., tiapride,

mm('.gzgge)a 21 pPHRLOSLAPLANEEGERYR!, #@RAIFIbrdi®,J.clofibrate,
BIM 2 J and an apoptosis signal regul ating

kibageptaASK- ) ihphibihee) , 25nExenpl eshabitbe (e.g.,

anti - hyperlipidem a drugs may include statin

cavpsimnibe( eeglucpmabajt ahhnansbnvasthange resin (e.g.,

| ovastatin, atorvastatin, fluvastatin, itavastatin,

r ohulastgraming))t apasbacph.op saresinher d6R9( degg., nicomol,
sodi um 52 WD 2007/ 136116 PCT/ JP2007/ 060653 _salt,
caliceuitsald)) ethydqigreppesyiatrasg VRAEbRPSR gtegol (e.9..
TAK-475), a fibrate conpound %e.g. bezafi brate, .
cboysbeapd, YsQEYEBRALY, el CROFi BRRiditoz, (koM . torcetrapib.

S Siepa SRR Ay P

N robucol, "a
i.cotini . g. is Iy, [ itrol), ethyl
oEB s Bnente %, by et IBRY o o5y | Cebysteral.

y'Oryzgggéﬁ%?%onggﬁénEhPﬂﬁQﬁeﬁ@eﬂsfvéOéﬁéﬁfaﬂh§ainclude an

JTT- 705, VP4) "and a chol esterol absorption
depiy§332Rk ihe Bnves8higTeheymel @ niidARbes (ef. gl.he captopril,

anti"hypertensive agent may include an
RGPS GRNWPAtIING @fZ Wik iotknkiinoII( engagonist (e.g.,
captopril, enalapril, delapril), an angiotensin |
aiaa@iRRiastt ang. ¢ilexearidesdoisartani,| epeosartiagsamadisartan,
eprosartan, valsartan, telmsartan, irbesartan,
t asdsdstEaTtanz ilirbestart anT Ak 536G taps azddisgnian (TAK-536)) .,
ant agoni st (e.g., nmanidipine, nifedipine, L.
a calcium antagonist (e.g., manidipine, nifedipine,
amlodipine, efonidipine, nicardipine), a potassium channel
openiﬁg agent (e.g., levcromakalim, L-27152, A LO 671,
NIP-121), and clonidine.

Examples of the anti-obesity drugs may include a
central anti-obesity drug (example, dexfenfluramine,
fenfluramine, phentermine, sibutramine, amfepramone,
dexamphetamine, mazindol, phenylpropanolamine, clobenzorex),
an MCH receptor antagonist (e.g., compounds described in
WO06,/035967, SB-568849; SNAP-7941, T-226296); a
neuropeptide Y antagonist (e.g., CP-422935), a cannabinoid
receptor antagonist (e.g., rimonabant (SR-141716),

SR-147778); a ghrelin antagonist, a llf-hydroxysteroid

dehydrogenase inhibitor (e.g.. BVT-3498, INCB13739)), a
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am odi pi ne, efonidipine, nicardipine), a potassium
channel opening agent (e.g., levcromakalim L-27152,
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-anti-obesity drugs may include a 20 centra

anti-obesity drug (exanple, dexfenfluram ne,
fenfl uram ne, phenterm ne, sibutram ne, anfepranone,

dexanphet.am i ;) IgPr ORANGIsAEINE ATL-962) ,
R )t o B e R LR e °
nd G i bed i / 6G. SBRe¥346; rz40140),
W’%@hﬁ%%égQ% ;H}a a%’%ﬁ'esﬁzﬁg%eéii de Y ant agoni st 2
(ot b adey A2 2 ex darda Hial) nal d . degptior, ONERjdGistiary
(fe.'g., rinonabant (SR-141716), SR-147778); a ghrelin
%@g%ﬁot@ﬂrﬁ FdyoNy.steraial eaimiyakiogignaagonist (e.g..,
i nhi'bitor (e.g., BVT-3498, INCB13739)), a 53 WO
2007 8606, RO JPPDOY) 060858 feadtngateterrpate(e.g.. P-57).
inhibitor (e.g., orlistat, ATL-962), a DGAT-1 .
i nhi bilxampley 36 idgeniduredis dragsogey imgdyfdep xgnthine
pepti dergi c anorexiant_ drug (e.g.,.lepti .
(¢erivativeods- fieu r%‘?‘i%}ﬁhy%?%\%}?’g‘?‘)‘:)r}e as%ﬁﬁ%g? kTR HHO™
agonist (e.g., 5 lintitript,, FPL-15849 . feedin
dekesbremine saliegvkaye) B Hint A%t ey ?%%?%%‘?cgé'@"
drugs npy i nclude a nt hi ' ' i deSOdi UM
FEBLFBHRe CUFTERT A B e KB Eh aBiaes

SERAENER oy R DL aE) Sy aEERMALLATaLSag, . ot hiazi de,

I azi ornet hi azi de, 10

h%Q%g?gég&ggﬁb§5£9€hig¥§&8f|Héﬁfhﬁﬁiéﬂﬁde, polythiazide,

ben rochl orot hi azi de, penflutiazi de,
PRb¥hPLegtAeaz 1 8BY hyghobht azhllapstanonat prapdoatioonée.g. .

preparation (e.g., spironolactone, trianteren), a

C§P@98h61aaﬁﬁﬁéasEriahtbténo, Gecgrbontiet anbiydirpge) ingibitor

chl orobenzene sul foneam de 15 preparation ie.g., .

chkogt habtdeneplamidesi de, chidaphendene suréoefrpEéde

i sosor bi de, ethacrynic acid, piretanide, ) ] .
preparation (e.g., chlorthalidone, mefruside, indapamide),
azosemide, isosorbide, ethacrynic acid, piretanide,
bumetanide and furosemide.

Examples of the antithrombotic drugs may include
heparin (e.g., heparin sodium, heparin calcium, dalteparin
sodium, AVE-5026), warfarin (e.g., warfarin potassium), an
anti-thrombin agent (e.g., argatroban, ximelagatran,
dabigatran, odiparcil, lepirudin, bivalirudin, desirudin,
ART-123, idraparinux, SR-123781, AZD-0837, MCC-977, TGN-255,
TGN-167, RWJ-58436, LB-30870, MPC-0920, pegmusirudin, Org-
426751), a thrombolytic agent (e.g., urokinase, tisokinase,
alteplase, nateplase, monteplase, pamiteplase), a platelet

aggregation inhibitor (e.g., ticlepidine hydrochloride,

cilostazol, ethyl icosapentate, beraprost sodium,
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bunet ani de and furosen de. Exanpl es of the
antithronbotic drugs may include heparin (e.g
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sodi um AVE-5026), warfarin (e.g., warfarin
potassium, an anti-thronbin agent (e.g., argatroban,
xinelagatran, dabi gatran, odiparcil, Iepirudin

Holate BT et psior (oo

%ﬁ%ndﬂ@ 87050 MRGHI MY - IEPUIM-Udio), SR-0L2ZB17,

a thronbol ytic agent (e.g., urokinase,

td e %ﬂlﬁﬁe,raﬁdgﬁﬂra,sq.wmm'Aa,seaLNmmze,plcacs@,pamne
pan1tep|ase) a platelet aggregation inhibitor e(g
tdidnentabaie, BMb-B08 a8 delC-1d1 | 3]-a3530, V13247 SK-

i cosapent ate, beraprost sodium 54 WO 2007/136116

REITY 81920 (K D615653) , sarplagns [arhgy Rapbrarsy B alnhibitor
factor Xa inhibitor (e.g. fondapaylnux BAY- 59- 7939,
Dlon kQWIYNASL 580 SR Hysshoam falfp?%%b“a‘h‘ aqtivgtante

LY-517717, MN-102, octa rlne n1xa
B 5UBokys i daklbEeR) 51885 FF-6265.

KFA—1982) a plasma carboxy peptldase B |nh|b|tor (or
IO 4s an acti ve-form thrombin-activat abl e

fibrinolysis inhibitor [ TAFIa]) such as AZD-9684

EF- 6268 IWRDZBEeTHEC HhRATARBIR TR Pr dotft R56H

the present 10 invention can be ad d

SYBYeRt iap 9alarb?ofsﬁlew§t%% srarephieElgor t°91°ally via

parenteral (e.

Iﬂ??%nﬁ%EEFaPr PﬁF?ﬁ%éﬁ% p%rcu¥§ﬁ%%€§§9routgubcutaneous
0 d f
tﬁgtggggaﬁy %%sg #Ekgggngﬁgpa?QLbQEanégﬁs§OEBQE€ 0

I'on ma ormul ated 1 nto any

desiregd . ¥§SQ0%§9§ éﬁﬁfﬂéﬁ%ﬁ%&éﬁh ﬁ%?éﬁ&tibn, the compound
I QUi

conposli | ons conposi t1ons ot her
ngp@ﬁbtb9€§en@51ﬁ9EhQﬁbh3h§nyé £bemuilateddedto any desired

pur pose. e pharmaceutical preparation of the

dosage form selected from solid compositions, liquid
compositions and other compositions, as appropriate for the
intended purpose. The pharmaceutical preparation of the
present invention can be prepared by blending the compound
of the present invention with pharmaceutically acceptable
carrier(s). More specifically, the compound of the present
invention may be supplemented with commonly used excipients,
extenders, binders, disintegrating agents, coating agents,
sugar-coating agents, pH regulators, solubilizers, aqueous
or non-aqueous solvents and so on, and then formulated
using standard techniques into tablets, pills, capsules,
granules, powders, solutions, emulsions, suspensions,
injections, etc.

Also, the compound of the present invention may be
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present invention can be prepared by bl ending the
conpound of the present invention with

woheonaerat i cal |y acceptable 20 carrier(s). MPET/IP2007/060653
specifically, the conmpound of the present invention
may be supplenented with comonly used exci pi ents,
extenders, binders, disintegrating agents, coating
agents, sugar-coating agents, pH I S, - -
modibleq 7&p sf,O%‘&u%‘bu’sncJo‘?S %Ih-ca(gmu%%%gyso %ht%‘%ha 50" ¥
on, and then fornmul ated.2 i yydasd- it e Dein
PRt FEBIdE LT |1 Wé%ﬁi}%ﬁéduﬁgg%uﬂ eég”ﬁgﬁﬁ%%s, ?
SO|Ut£OESd enmul si ons, suspensions, injections, etc.
PPEBULEhE“ conpound of the present invention may be 55
VO 20874 18656l 6o PGl RAGITNOED 653 PRRART T ek P F4Tn
i ncl usi on conpound with, e.g., a-, or ?-c Chﬁdeﬁtri@ed
ohryetbpbattdgcynl tHexdispasef oF eSEBPRYM 5P niPatEg2 -
The dose of the conmpound of present.ipvention_w :
vady wepehtiinggen SRBAEFsec§ie 6?”%9&5?5#%8%5%%' But it

t ted, bod i ght . ’ doi i _ |
codds, Ob thi 10401 B50ks fi gfgany/pgae BraeethBiy 0.1 o
wei ght / day/ adqul t , f | =1 ]

O TRt Y.L L, IR 0

wei ght / day/ adul.t,. [ nb LBHSHET dt once
30 B e S A P e REREE EAVPCES P opar ot on

f internedi s [ to prepare the conmpounds of
S:r?e 5 galr?llt th'?l“\e%’ntp:%ﬁ c‘fva\h%ﬁll bepi I Ipust rat ed 1gpbel ow
wth reference to the foll owi ng Reference Exanpl es.

Ref erence Exanple 1 Preparation of ‘

FHFEE yHxapTsEs br onmo- 2-

methyftphenyi -1, 3-di oxolane BnOBr | O

preparation of intermediates required to prepare the

compounds of the present invention will be illustrated

below with reference to the following Reference Examples.

Reference Example 1
Preparation of 2-[4-(benzyloxy)-5-bromo-2-

methylphenyl]-l,3-dioxolane

Bn?j::jir
o)
Br O\}
(1) Preparation of 1—[4—(benzyloxy)-2-methylphenyl]ethanone
To an N,N—dimethylformamide solution (20 mL) of
4'—hydroxy—2'—methylacetophenone (3.06 g, 20 mmol) were
added potassium carbonate (3.66 g, 26.4 mmol), benzyl
bromide (2.7 mL, 22.4 mmol), and n-BusNI (0.75 g, 2.03

mmol), and the mixture was gstirred for 14 hours at room

temperature. TO the reaction solution cooled in ice were
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O) 20 (1) Preparation of

1-[ 4- (benzyl oxy) - 2- met hyl phenyl ] et hanone To an
woOl2007dBémas hy| f or mam de sol ution (20 nL) of PCT/JP2007/060653

41- hydr oxy- 21- net hyl acet ophenone (3.06 g, 20 nmol)

were added potassium carbonate (3.66 g, 26.4 mmol)
~benzyl bromde (2.7 nL, 22.4 mmol), and n-Bu4N (Of75

%ggégogtéggggg%%g angd L BSnTh¥t HhfoW@amSkhibedabor 14

ty
cool e npergfure. To the reaction solution
hGe 0 6 i

R i ) R R M e e S
ﬂgg%gﬂunTﬁglefbgﬁic sHPSLaNEst Wyshad ewitind2ed hggueous
acetate to separate an organic layer. The organic
|2y @ 1WRS osa R vl thideUlFqreoand botiei,omndf drdaiduilth
thlosu!fate and brine, and dried with 5 anhydrous

oti8 Salgatss unl s ldmtieng Egendryasdf poeBFeHasofiltered
and the sol vent was evaporated under reduced pressure

eéc&if préssure.

-
-

S St i i e
exane: - g
gl'fﬂﬂ)sl tQi?;tEtith!ilgfet i thyt"qa@ AN e %g%geg&gigc&arg%l)l éé)gl.umn
col orl ess owder. 1H NWR 0Q IVHz,
B A 10 s
1@%%;]:1&;_%1%% G5 o;ﬁnéq i (oénracﬁ 5&_!) dudrt . N HE & Tolkless

4- (benzyl oxy) - 5- br ono- 2- et hyl benzoic 15 acid To an
a%‘é‘f%ﬁ"e‘ solution (300 nL) of 1-[4-(benzyl oxy)- 2-

| ph
i ke O b T o M T
g@ps.mﬁz@r 42006 M3 6 206 @eonEH [ regbGiBred (madsH) 7.75

,_oxone 20 persulfuric acid chloride, from
ﬂ&&lcﬁ¥7(§9;019099529 1myol ), and the nixture was

irred 2.5 hours at room

(2) Preparation of 4-(benzyloxy)—5—bromo-2-methylbenzoic
acid

To an acetone solution (300 mL) of 1-[4-(benzyloxy) -2~
methylphenyl]ethanone (20.9 g, 87.1 mmol) were added an
agueous solution (100 mL) of NaBr (9.86 g, 95.9 mmol),
water (200 mL), and Oxone (registered trade mark, oxone-
persulfuric acid chloride, from Aldrich) (59.0 g, 95.9
mmol), and the mixture was stirred 2.5 hours at room
temperature. To the reaction solution cooled in ice were
added an aqueous solution (50 mL) of sodium sulfite (20 g).
subsequently water and ethyl acetate to separate an organic
layer. The organic layer was washed with 20% adqueous
solution of sodium sulfite and brine, and dried with
anhydrous magnesium sulfate. The drying agent was filtered

off, and the solvent was evaporated under reduced pressure
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tenperature. To the reaction solution cooled in ice

were added an aqueous solution (50 nL) of sodium
weubd7iBel1620 g), subsequently water and et hyl PaTE@PADT060653

to separate an organic 25 |ayer. The organic |ayer was

washed wi th 20% aqueous solution of sodiumsulfite

and brine, and dried with anhydrous nagnesi um

gtgql tpgqtqt?ai:i‘ﬂ;rhae m 4 b gf?s Jd litereq beﬁfzfylcﬁ?;) {/%Ebromo—z -

S evaporat ed und reduced pressure

e 13%%@@% ; AR0653 4 Ll 18 Bt~ 2-

enzyl oxy) - 5- br ono- 2-

pi ﬁﬂféwﬁlﬂ Rl aniee angdol thé- fherayleowe)re3 addedn a2 5%
net hyl phenyl | et hanone. To the m xture were added a 5%

S Uit oh (@OEh ML, 255 nudl)) off speflium hypochlorite
hypochlorite 5 and an aqueous solution (10 nlL) of ]
o @S Liyslroxs alieut {en 80L @, mIgs & rRttgsskum rhgdregide
120C for an hour, cooled to roomtenperature, and
Precs i ¢ At &Sl 3 ned Lp) estinted atasl24] fore@n hYUh gooled

e S g g o o
U GeRed | Eaciil BB TIRS DAF O I8 ISt 8 ous
POEoshLEES At Eas B0 bt afed g MLkhaLg #és Skeractea
R e L
%R%%?@%&l@?ié ngﬂrEﬁasbP%ﬂg?gandlﬁki@ﬁiQﬁ@ﬂ Mirydrous

ppm 2.45-2.57 (m 3H) 5.28 (s, 2H) 7.18
gﬁﬁgﬁé%£3m3éuzf§ﬂe(n1Tﬁ%ﬁdﬁ&£Eb(égeﬂﬂﬁwéé&fﬁi(émeﬂ off, and

mz = 319(MH), 321(M2-H). 20 (3)
PrgRaLalizentofragd- E4apbeazgtionnfies- bednoed- pressure. Thus
nmet hyl phenyl]-1, 3-di oxol ane To a suspensi on of )
doblbannpioxysiBubr aas- fashed with methanol to obtain the
title compound (16.6 g, 59%, 2 steps) as a colorless powder.
1H NMR (300 MHz, DMSO-D6) 6 ppm 2.45-2.57 (m, 3H) 5.28 (s,
2H) 7.18 (s, 1H) 7.31-7.54 (m, 5H) 8.03 (s, 1H) 12.83 (brs,
1H).
ESI m/z = 319(M-H), 321 (M+2-H).
(3) Preparation of 2-[4-(benzyloxy)-5-bromo-2-
methylphenyl]-1,3-dioxolane
To a suspension of 4-(benzyloxy)-5-bromo-2-

methylbenzoic acid (16.6 g, 51.7 mmol) in chloroform

(80 mL) were added oxalyl chloride (5 mL, 56.9 mmol) and

25 N,N-dimethylformamide (6 drops), and the mixture was

stirred for an hour at room temperature. And then the
reaction solution was concentrated to obtain 4-(benzyloxy)-

5-bromo-2-methylbenzoyl chloride. Then to a chloroform
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met hyl benzoic acid (16.6 g, 51.7 nmol) in chl orof orm
(80 nL.) were added oxalyl chloride (5 nL, 56.9 muol)

wanaw7/126116, N- di et hyl f or mam de (6 drops), and PO®JP2007/060653
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m xture was stirred for an hour at roomtenperature.
And then the reaction solution was concentrated to
obtai n 4-(benzyl oxy)- 5-brono-2-methyl benzoyl

drfles ol edh bk 2§ 0T irkd 5y WY A/ TeidGilrled
/~7JP2007/ 060653 suspension (60 nL) of

VRt et Sy d de )88 g nes . Nywtiaichlaord. der (G156l apigs. @15 mL,
mmol ) and triethylamne (15 niL, 103 mmol) cooled in

| DE3 Witfio B desb Ted pim seca wad caaddent rdreiing oh ¢lsbprAjorm

of 4-(benzyl oxy) - 5-br onp- 2- net hyl benzoyl 5 chl or.i de,

aastL dirEomi (6 QL et s4 + (Y beXwhr hroviFone - 3 geptby Lbenzoyl
tenperature. To the reaction solution_cooled in ice

veh kor bdlele dand@t Bhe ARt ERFR e Dr Hr torelpteh 3 our at room
organi c |ayer. The organic |ayer S mashﬁ%dmfg1f%e were

stemper2EuEedi (FA G rFATHea iR %SR9S a1y
i B W R
enchegradt) Tetl e HERRAINERE Ths B R0, B,
oL AP EL A LSRR bbbl end, gzt e

a%ﬂ@gd}:é ?t madACshidhiymeaty mue hydymg degdrit Yag, £iltered
51. nnDP , and the m xture was stirred for an hour
apriheaf@menet aBReEAtUWEs d0apbeatedctindarsokdiiced pressure
were added 1 M hydrochloric acid, and then ethyl .
aget arain Sep@atzy aoxy oridmiand -Alere thhey df gegtihy lbenzamide .
| ayer was washed with 1 M 20 hydrochloric acid, a
s@bunatedrabyidrmtbirenr sopataoaqidslsmlydophit £BR 4nd

brine, and dried with anhydrous_magnesium sul fate. dded
Tlibedryilegyadgdnbrame -N-methegyoNr meihy 1Prazalidge Hps 2

was evapor ated under reduced pressure to_obtai
at -1OEC lithium aluminum hygroxide (i.98 a, E1.7 mmol),

and the mixture was stirred for an hour at the same
temperature. To the reaction solution were added 1 M
hydrochloric acid, and then ethyl acetate to separate an
organic layer. The organic layer was washed with 1 M
hydrochloric acid, a saturated sodium bicarbonate aqueous
solution and brine, and dried with anhydrous magnesium
sulfate. The drying agent was filtered off, and the
solvent was evaporated under reduced pressure to obtain
4—(benzyloxy)—5—bromo—2—methylbenzaldehyde. To a toluene
solution (120 mL) of the 4-(benzyloxy)-5-bromo-2-
methylbenzaldehyde were added ethylene glycol (30 mL, 517
mmol) and p-toluenesulfonic acid monohydrate (0.50 g, 2.58

mmol), and heated to reflux for 1.5 hours with a Dean-Stark
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4- (benzyl oxy) - 5- br ono- 2- et hyl benzal dehyde. To a
tol uene 25 solution (120 nL) of the

wa-20ananb oxy) - 5- br ono- 2- et hyl benzal dehyde wec®Jpzdzab0653
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et hyl ene glycol (30 nL, 517 nmol) and
p-tol uenesul foni c acid nonohydrate (0.50 g, 2.58
mmol ), and heated to ref lux for 1.5 hours with a

oA SLAL 50Y0:200L41301165BCTL1BA004L0406EA oty

TOo the reaction solution was added et hyl
acelale 4G SRRMAHE ah Wi |awRic. Tiheobggandc layer

I'ayer ~was washed with water, a saturated sodi um
LATRARALE w AN aRUSe S0 itd e drd ot umarih chiethate

mnth anhydrous 5 nmagnesium sul fate. The drying agent

Vesuddud efeThnidn @ntl bitiee sandnirigd wiidparedrous

under reduced pressure. Thus obtained residue was

i grfé et $uil &ate ca Tl dmumn agemyto Wiso Fidfigred off, and

(hexane: ethyl acetate = 1). In addition, the

rs? cuel et fons revawﬂ%&%% ISR RTPFTE Gu| THUS

0 col um chromat ogr aphy (chl r of io obt 8y n.&
sziiin%?H??ﬁE?U?I@a% PUT¥H35 @"gﬁ%g%ﬁ %%a %ol%r?sgs
3Wr‘3'“®§‘;9,r23@1;17 (5 h exgpet e%%%%g) 57 (Psn 2}?14 é(ﬁiltlon.
Eyaﬂp¥%sad%eﬁvaﬁaﬁé?%%%ézg {5 %2%%%%?%ﬁ&?Y§@L$%E£?§_gel
?gggékﬁt§ﬁ¥%$3%?§ gﬂ?o a forgﬁofmrgfbaBEtaﬁﬂSEBQStﬂﬂle

oxy) -2 net hyl benzal dehyde (0.50

Ieofpgundmhy . 80 |e¢1%n BCetups) 29 addetl di powde
ca %érgﬁrge pergron1de 1. O%gg? 3.32 nngr%ésakgo?her

M %t NGB %@§05MHEVeéHﬁ@RO@@RnLDthSppﬁhe 34e@sli BH) 3.92-4.19
mxture was stirred for 2.5 hours at room tenperature.

Tomt, harneactson ssoku)i 6n sier(s ,addidd 620% (sol dH o &#7-7.51 (m,
Na2SO3, water and ethyl acetate. An organic
5H) 7.72 (s, 1H).
Reference Example 1l-2
Preparation of 2-[4-(benzyloxy)-5-bromo-2-
methylphenyl]-1,3-dioxolane
To a methanol suspension (3.75 mL) of 4-(benzyloxy)-2-
methylbenzaldehyde (0.50 g, 2.21 mmol) cooled in ice was
added pyridinium hydrobromide perbromidé (1.06 g, 3.32
mmol), and the mixture was stirred for 30 minutes. The
reaction mixture was stirred for 2.5 hours at room
temperature. To the reaction solution were added 20%
solution of Na,S0O;, water and ethyl acetate. An organic
layer was extracted with ethyl acetate. To the organic
layer was added 1 M hydrochloric acid (20 mL), and the

mixture was stirred for 5 minutes. The organic layer was

separated, washed with a saturated sodium bicarbonate
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25 layer was extracted with ethyl acetate. To the
organic | ayer was added 1 M hydrochloric acid (20 nli),

wanaihette m xture was stirred for 5 m nutes. TRET/JIP2007/060653
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organi c | ayer was separated, washed with a saturated
sodi um bi car bonate 60 WO 2007/ 136116 PCT/ JP2007/ 060653
aqueous solution and brine, and dried w th anhydrous
magnesi um sul fate. T ryin &Y MRSy iftH tBIRYds
QU SHTRR™ R govrgi%ér'a%ﬁundﬁ reduced Hé;riiessure

to obtal of rRef g5 dUG- af@ne WAkUueAg teekdt b@E, and
(mﬁ%,e L{}% félp%_gh of per @3544e: ad@n

resi due were added et hyl ene glyco
(thS S vers wad Bl dpctt e P Wil di i tduced pressure to obtain
p-tol uenesul fonate (43 ng, 0.170 nmol), and heated to
refod ux d@ra ke daues. Wich aa thdaenst solupoar 4i7u$. mL) of the
After the reaction solution was cooled, its organic
| BT duavase Me shbde dv ¢ thyl e Lgkyeell soki & W cafbohdieel) and
aqueous 10 solution and brine, and dried with ‘
apyytd onsumegriesl wenesel fonate THES digi ) LR Aimebl. and
filtered off, and the solvent was ev qéazggagﬁdgéparatus_

raelated e esefitex foxsl4 PRAFHF PRt

RERR The FoRvEIORIBMRLeT e Tooog . L i8 RayahEschaver
CAPhSRaf SIS BsSkeres, qogsum icarbonate saueons
R M S R Sl e S i
(a T vk e B S e i
solvent was evaporated under reduced pressure. Thus

obtained residue was recrystallized from hexane/ethyl
acetate (10:1) to obtain the title compound (748 mg, 63%).
Reference Example 2
Preparation of (1S)-l,5-anhydro—2,3,4,6—tetra—0-
benzyl—1~[2—(benzyloxy)—S—(4-bromobenzyl)—4—methylphenyl]—

D-glucitol

(1) Preparation of 2,3,4,6-tetra—0-benzyl—1—c—[2—
(benzyloxy)-s—(1,3—dioxolan—2—yl)-4-methylphenyl]-D-
glucopyranose

To a tetrahydrofuran solution (36 mL) of 2-[4—
(benzyloxy)—5-bromo—2—methylphenyl]—1,3-dioxolane (5.82 g,
16.6 mmol) was added dropwise under nitrogen atmosphere at

-78°C a 2.67 M n-butyllithium solution in hexane (6.40 mL,
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gl ucopyranose To a tetrahydrofuran solution (36 nL) of
2-[ 4-

woOheTzagéiaxy) - 5- br ono- 2- net hyl phenyl ] - 1, 3- di oxoPa@mar2007/060653
(5.82 g, 25 16.6 nmol) was added dropw se under
nitrogen atnosphere at -78C a 2.67 Mn-butyllithium
solutlon in hexane (6.40 nL, 61 WO 2007/136116

1 0606531168+l WasaBe ikReameskuze wasutes at
rrgg‘%% %gﬁm%r?&tg% at thgssanetenperature Then

%h%p% ggy 9&%&%&u§%lUtTHQn(ésteﬁk&h?ﬂrofuran solutlon (18
tetra-0-benzyl - D- gl ucono-1, 5-1 actone (8.16

1)1 JEO) )3 R -ieksherch Cby-Qiam A€, - mrgnudqumarﬂ@q/vame '(8.16 g,
stlrred 5 for 20 minutes at the sane tenperature. To

tihe 1r @@l JoRvass eladdd inameriztdednal $dteumdsddregyesustirred
sol ution of ammonium chloride, and the resultin

Mot B0e mias1tese rair tide \wiamle temperataieat eTOTHBeogﬁéﬁ' don

| ayer was washed with a saturated a eousJ‘MsoI ut i qﬁnamonlum
aoioriiion otdoraditedid aﬂhwt% g

anhydr ous nmagnesi um sul f at e. a
f¢h1@¢1&ﬁof¢ndaﬁ¥bﬁt#€e€l§cﬁ%t’“ qfé‘%%a?b%‘ra’gt?}“ Lwith
reduced pressure. Thus obt.aj u pukiti ed
v@"ifFYJsﬁCFec‘%F‘fg% g&%ﬁr’f @ﬁlrlgrrgtager aphy ?’\g%%r?e%gtt%y%

etate = to b | t SO Uy
(%Eygr%Fe%ngu%%ps a ye d%?6£?§gggﬁ%éﬁﬁb 1H NMVR prine.

3. @%he3
390 i G g1 s s g

( ~r5_|z"\'):a§ %lﬁéreé"&f@ 74nd Sthd Ho BrdHt (was SvapGtated
5%11 (m 23H) 7.81 (s, 1H. 20 (2)
PLSRaE b6 @Hc8l Brésdube! etTarOdmnziyled 1@giflue was purified
(benzyl oxy) - 5-fornyl - 4-met hyl phenyl | - D?I ucopyranose
TRient 81 1abydgel ucanusn| chromat8graphy of hexang: gthyl acetate
tetra- O benzyl -1 -C-[ 2-(benzyl oxy)-5-(1, 3- dloxolan o
) =43: petbybphenyb] obtgiucthyr bhbse caopeugd (309 nﬁnl§7 ) as
cooled in
a yellow oily compound.
1H NMR (300 MHz, CHLOROFORM-D) & ppm 2.40 (s, 3H) 3.65-3.86
(m, 3H) 3.89-4.21 (m, 8H) 4.45-4.69 (m, 4H) 4.78-5.03 (m,
5H) 5.91 (s, 1H) 6.71 (s, 1H) 6.97 (44, J=7.31, 2.18 Hz,
2H) 7.10-7.37 (m, 23H) 7.81 (s, 1H).
(2) Preparation of 2,3,4,6-tetra—0—benzyl-1-C-[2—
(benzyloxy)—5-f0rmyl—4—methylphenyl]—D-glucopyranose
To a tetrahydrofuran solution (80 mL) of 2,3,4,6-
tetra-O—benzyl—l—C—[2—(benzyloxy)—5—(1,3—dioxolan-2-yl)—4—
methylphenyl]-D-glucopyranose (10.6 g, 13.0 mmol) cooled in
ice was added 6 M hydrochloric acid (80 mL), and the
mixture was stirred for 14 hours at room temperature. To

the reaction solution was added ice water, and the

resulting mixture was extracted with ethyl acetate. The
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25 ice was added 6 M hydrochloric acid (80 nL), and
the mxture was stirred for 14 hours at room

woenpasatisre. To the reaction solution was addedJPme7r/060653
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water, and the resulting m xture was extracted with
ethyl acetate. The 62 WO 2007/136116 PCT/JP2007/ 060653
organi c | ayer was washed with a saturated sodi um

D3£ALBO0Y £ B0UEELS S0 | BN dutieaadchoitiad wi th

rous gnesi um The dryi ng agent was

fﬁléé%ﬁ%hafgfaqﬁﬁﬁhér@bfﬁ%ﬂﬁwtaM@Sbﬁﬂ@@praﬁ@ddﬂndérw1th
reduced pressure. 5 Thus obtai ned residue was purified

V\&ﬁl'?yéi:&ﬁam o €0l NBu 1 £ O MG Aty nich e e\tdrwlflltered
acetate = to obtain the title conmpound (10.2 g,

qQuant - én@stﬁeygblﬁwnﬁlWascewwpmmmtedlmndmma sdacefpressure.
CHLOROFORMID) S ppm 2. 66 (s, 3H) 360372J€ ¥

3THds oBRained 1Epsildoe (as guglggeﬁtw1ghbsqlgqa4gg% gglumn
(m 3H) 4.40-4.61 (m 5H 4.71-5.05 (m 5H 0_{
1eplroﬁa’8<7'g(-”dph}? 6hegapp: ebhyl7apetatao=( ?nr Fo’ gbppin the
(s, 1H 10.06 (s, 1H. (@% re?arat|o 93

>t 3t 3e 6COEPPEDE: &éﬂz% g) - guppt yellow oily compound.

(b | (4-b
néﬁﬂ§%5g2§9p]ME@g|g§g§§ gﬁgée %hgg£$%¥% 2 L}u %1§.60-3.72
Ut'ﬁgsgggé”g)g e, A1uy! gr8E°P€”2909 66 29 9au364107-4.20

WI se un ni trogen at m)sphere at

78C Q7 M - %gt [ T 5Rhum, 7$065UbE0NM, N 5heX 8N Q.5
gHi 5 an dxthe ngxtUZe 20 magmstfr?ed 585115 )

nln%ge§ atgL%esgaﬁg t epfyeraeLe., 4bhe¢m,a23H) 8.07 (s, 1H)
tetrahy Fofuran sol ution (20 nL) of

,1% Hebiset na)Q benzyl -
C- [ 2- (benzyl oxy) - 5-f or nyl - 4- met hyl phenyl ] - D- gl ucopyr

aqggepré@&ﬂ&ﬁlonl&fozwmuM)6wa@tadd@&b@m@ﬁﬂr§ec -d@d t he

m xture was stirred for 30 m nutes at the sane

t qperzytlosy.) -Bo [t(He bz®mopdeniydn (Ha1dnoyn meddvaddadd a

sat urat ed aqueous sol ution of
methylphenyl]-D-glucopyranose

To a tetrahydrofuran solution (80 mL) of 1,4-

dibromobenzene (6.20 g, 26.1 mmol) was added dropwise under
nitrogen atmosphere at -78°C a 2.67 M n-butyllithium
solution in hexane (10.5 mL, 26.1 mmol), and the mixture
was stirred for 15 minutes at the same temperature. Then a
tetrahydrofuran solution (20 mL) of 2,3,4,6-tetra-0O-benzyl-
1—C—[2—(benzyloxy)—5—formyl—4—methylphenyl]—D—glucopyranose
(10.0 g, 13.0 mmol) was added dropwise, and the mixture was
stirred for 30 minutes at the same temperature. To the
reaction solution was added a saturated aqueous solution of
ammonium chloride, and an organic layer was extracted with

ethyl acetate. The organic layer was washed with brine,

and dried with anhydrous magnesium sulfate. The drying
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amoni um chl ori de, and an organic | ayer was extracted
wth ethyl acetate. The organic | ayer was washed with

wonrbitazeitand dried with anhydrous nagnesi um suPEatir2007/060653
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The drying 63 WO 2007/136116 PCT/JP2007/ 060653 agent

was filtered off, and the sol vent was evapor at ed

under reduced pressure. Thus obtained residue was

PHELIL s VLT S144 CBeBE] o) B SSLRITRE O@1SPEYaporated

( xane:é?hy acetate = 2:1). In addition, the
reshdHerd@sclarsRes s | fitedianiddtfindd tepa aid ivess gelrified
col umm chromat ogr aphy (hexane:ethyl acetate = 1:1) to

obf i Ns { hecy efé DVl tn t it emabographly (1BeEdng; edepd acetate
as a diastereoneric mxture. 1H NVR (300 MHz,

CHLOROF ORMD)adBl ippir?,. 2he ssesdidues v Fwthqmpwified with
3.98-4.23 (m 4H) 4.36-4.64 (m 4H) 4.75-5.06 (m 10
Skl GyBa- SiBfcénygelHpobumn ghromatagrapdy thexppe:ethyl

6.89-7.44 29 7.67 and 7.71 (each s, 1 4
Pnepaaaeiagggi) t% obtain the yeliow oify tEQle(cgmpound

(1S)-1, 5-anh dro-2,3,4,6-tetra-CkbenZ%%-
1(?25?b§n295%iy?55§(QlBFBﬁBﬁgﬂ?§FT-W} PhYr phenyl 1- D-
glucitol 15 To an acet oni

JLE B, (30patie, peREOROFORMIE) CBubh By st 6T 138 3.54-3.82
bronoBg?gﬁgééh¥g?gé¥é?egﬁgghh§gF§lBX'@H?nxhb'ﬁhgs-s.os (m,

g(Beo wer e added under

' t t ¢ $9C B35 . 17)86.89-7.44
o S g (Y o St W e ol bR

Mgt UbgpYay gkl Bhad 77,61 lsack Byt es)at the sane

tenperature and the m xture was stirred for 2.5 hours

at( 4 0pRcpeAReidnULE. (18)t-he Sreablyidmo - 2506, 4t berretye-8dbenzyl-
in ice was added a saturated sodi um bicarbonate

aqueQuy bedlzytlioxy )abd (hdroeobenizyd ) ridxmetayiphepyl] -D-
extracted with ethyl acetate. The organic | ayer was

wadlued todi t h brine, and dried with anhydrous nmagnesi um

sul fate.
To an acetonitrile solution (60 mL) of 2,3,4,6-tetra-

O—benzyl—l—C—[2—(benzyloxy)—5-[(4—
bromophenyl)(hydroxy)methyl]—4—methylphenyl]—D—
glucopyranose (5.50 g, 5.96 mmol) were added under nitrogen
atmosphere at -10°C EtsSiH (2.90 mL, 17.8 mmol) and BF3zEt;0
(1.90 mL, 14.9 mmol), and the mixture was stirred for 15
minutes at the same temperature and the mixture was stirred
for 2.5 hours at room temperature. To the reaction
solution cooled in ice was added a saturated sodium
bicarbonate aqueous solution and the resulting mixture was
extracted with ethyl acetate. The organic layer Was washed
with brine, and dried with anhydrous magnesium sulfate.

The drying agent was filtered off, and the solvent was

evaporated under reduced pressure. Thus obtained residue
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The drying agent was filtered off, and the solvent was
evapor ated under reduced pressure. Thus obtai ned
woesi7duel1664 WO 2007/ 136116 PCT/ JP2007/ 060653 PERIP2007/060653

purified with silica gel colum chromat ography

(hexane: ethyl acetate = 15:1 to 10:1) to obtain the

title éonpound (2370 g, 51% as a pale yellowoily

co ound. L CRQE

g Lo g5 WEA %Pj(in?gﬁﬁls. 68-‘%&%%&&7% v

E’h]eéfg S Qﬁﬁx éé%aée39-1§r=ﬁ5t& mo8H) Ho0dbtain2the title
6 ? 5. 86 .97 (m 4H) 7.10-7.35 (m 24H)
céﬁpguﬂé (78, 5@%¢r@@0@ FxBaPyel Bowr ephy atompoaid.
(1S)- 1, 5- anhydr o- 2,3,4,6-tetra-0 10

ben Zifirg | ({zao(ﬂaﬁﬂzytnwkeﬁem-mlE)p}.ﬁncﬁmbxwrowl BiB3-3.62
1- yl]benzyl]-4-nmethyl phenyl]-D-glucitol BnO OHO I |
O(mBnOHBNE Y68:30Bh (B®BN7HY04 af0abdt oAirlti Pé gébu%ﬂbn4 39-
(8.8 nm) of (15)-1,5

adhg8r 6m2, 8HA, B- 9étK§~CﬁEén§yV5I(f2 1Ban9yBBxGy 2% (B. 4H)
15 bronobenzyl) - 4- net hyl phen g citol (780 ng,

078¥6- 7nﬁ§|fmme?éﬂédaeéGV|n§g @etg% (184 my, 2.14

nmol ), al | adi u %¥ ate (20 nmg, 0.0890 mmol ),
tri-OReESTERADs my, 0.177 mml) and

triethylam ne, (0. 64 d
120C f ?e%%rﬂ¥%ﬂ?egfmp¥%) >b" n1%ﬁ%%%vea%a%nggiﬁggﬁaai_
résa?%ﬁ %@8&%%Bx§9'51120 (B9 -8\Lepebakeprepderen-1-

us obtalne resi due was purified

2@2?3?55232 the%ﬂ&qgﬂeﬁaaqH@qune@hbl (hexane: et hyl

1, chl orof orm nethanol = 40:1) to

To an acetonitrile solution (8.8 mL) of (1S)-1,5-
anhydro—2,3,4,6-tetra-0-benzyl—l—[2—(benzyloxy);5-(4-
bromobenzyl) -4-methylphenyll-D-glucitol (780 mg, 0.876
mmol) were added vinyl acetate (184 mg, 2.14 mmol),
palladium(II) acetate (20 mg, 0.0890 mmol), tri-O-
tolylphosphine (54 mg, 0.177 mmol) and triethylamine (0.64
mL, 4.38 mmol), and reacted at 120°C for 20 minutes with
microwave manufactured by Biotage. The reaction solution
was evaporated under reduced pressure. Thus obtained
residue was purified with silica gel column chromatography
(hexane:ethyl acetate = 5:1, chloroform:methanol = 40:1) to
obtain the title compound (681 mg, 87%) as an orange-yellow
amorphous compound.

1H NMR (600 MHz, CHLOROFORM-D) d ppm 2.17 (s, 3H) 3.25 (4,
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obtain the title conpound (681 ng, 87% as an

orange-yel l ow 25 anorphous conpound. 1H NMR (600 MHz,
WQERMORGHDRM D) 8 ppm 2. 17 (s, 3H) 3.25 (d, 65P@DIP2007/060653

2007/ 136116 PCT/ JP2007/ 060653 J=5.50 Hz, 2H)

3.53-3.84 (m 6H) 3.84-3.95 (n] 2H) 4.00 (d, J=10.55

Hz, 1H) 4.43 (d, J=10.55 Hz, 4.50 (d, J=11.92 Hz,

6137@1%4%05;&2(&%)13 %§_|)432 ?Ago( %rlfsrﬁ]_éﬂ3ﬁ8§9(r§ 2I¥ﬂ4 00 (4,
glé)g{ﬁ%q? Pé” n‘?e"‘%xi 7.3 1d 4 1 @84, 5&qdmLH 92

npl'e 4 Preparation of

]!1]{{5 [§714? ¢4 fipet Pb%\@-y&]gi (m, 4H) 4.99 (s, 2H)

oxy) - 4- net hyl phenyl ] - 1, 5- anhydro-2, 3, 4, 6-t et r a-
% :19 @%zytngﬂwcswt BaD NP5, 0 Bnd, BfYe.7OBts, LH)

Preparation of 2,3,4,6-tetra-0O benzyl-I1-C[ 2-

5 15.&@%2&’30(@{) Buj hydroxy[47[ @m, 26H).
(tritylam no)ethyl]phenyl ] nethyl]-4-nethyl phenyl]-D
gksropysanose3M-H)tetrahydrofuran solution (3 nlL) of
2-(4- bronophenyl)-Ntrityl ethaneam ne (0.814 g, 1.84
mol ) Referacadikanpteophi se under nitrogen at nosphere
at -78C a 2.66 M hexane soI ution o{ n-butyl Lt ;rum 1]-2-
(0. 69 Preparauionam®y , (b 11 M x eEkEY P 3%t
30 m nutes at the sane eragure hen a
téPPBﬁY&P%Y&rénm§5pﬁ}PBﬁn¥g?nE) o?nhy £5-2,3,4,6-tetra-0

10 Zbgnﬁy? ng a- % genzyl-l-c-[z (benzyl oxy)-5-fornyl -4

(1) Preparation of 2,3,4,6-tetra-0O-benzyl-1-C-[2-

15 (benzyloxy)-5-[hydroxy[4-[2-
(tritylamino)ethyl]phenyl]methyl]—4-methylphenyl]—D—
glucopyranose ‘

To a tetrahydrofuran solution (3 mL) of 2-(4-
bromophenyl) -N-tritylethaneamine (0.814 g, 1.84 mmol) was

20 added dropwise under nitrogen atmosphere at -78°C a 2.66 M
hexane solution of n-butyllithium (0.69 mL, 1.84 mmol), and
the mixture was stirred for 30 minutes at the same
temperature. Then a tetrahydrofuran solution (3 mL) of
2,3,4,6-tetra-0—benzyl-1—c—[2—(benzyloxy)-S—formyl-4—

25 methylphenyl]l-D-glucopyranose (0.670 g, 0.876 mmol) was

added dropwise, and the mixture was stirred for 30 minutes
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25 net hyl phenyl ] - D- gl ucopyranose (0.670 g, 0.876 nmol)
was added dropwi se, and the m xture was stirred for

wGaQoorneties 66 WO 2007/ 136116 PCT/ JP2007/ 0606 BBT/JR1007/060653

the sane tenperature. To the reaction solution was
added water, and the resulting m xture was extracted
wth ethyl acetate. The organic |layer was dried wth

anhydr ous ' f apg. e tRenagentitVef was

ﬁqﬁ &E’Fe%agﬁn&%g@?%ﬁlﬁ%'so?l\sleﬁtﬂgv\ggégSapor at ed under

ra%ﬁgrézl{e%s,s Wi tH S e sRAHRINYL thikasir@ erasp exytitadiest] with

W type silica gel colum chromatography

(o dbed 0 ehbabighhect Ltker waspdwied(@i6B4aghydrous

6499 as a yellow oily compound. 1H NVR (300. Mz,
ARV S tppm The2d2y2dg( agedl) wag £idgezred3ofi., and

2H) 2.65-2.76 (m 2H) 3.64-3.84 (m 3H) 3.99- 4.22 (

dfe 4 ilreh 5574 9m e o 7Sl Bupley Hediged WRIFUFL - ( ﬂms

1 6.67-6.72 1 6.88-7.43 44H) . (2). ..
Fézxnﬁm&dcreQﬁéég wgg purified wégﬁ NH}?ypé glllca gel

1S) -1, 5-anhydro-2, 3, 4, 6-tetra- O benzyl - . .
gcqulmm@hmr%g(’yggqam hgﬁ’h%‘?‘f%ﬁ?@) &S obtain the title

a0 01 O ML ity .

1-C2- -5- -J.2-
(oA R o 0 By RO S Bt T 32 o)
GU58DYT 390%R. (94535, g 9. FESLATORY) VST 61 20ed wndes) 3.99-

ogen at nosphere at 0C (0.27 L, 1.695

d 3Et 294 1658( ML, 5i) 24, 75ob ) p4a0d, t bE) 5.83-5.91
g??%%rgﬂﬁaéﬁgt?rred for(30 m nutes at the sane

t gPeiAl usee716. Yhe (meack)oa. 88ef utBolmeodhBl.in ice

was added a saturated sodi um bi car bonat e aqueous

S@bﬁtPﬁépaﬂdtibﬁ bES(ILE) AY , B ahbyéread ., 325, 6xtphEaef-benzyl-

with ethyl acetate. The organic |ayer was dried wth

anhydr Quenagdpeyiudm-sethyle5-Theldryi ng agent was

filtered off, and the sol vent was_evaporated_ under

rQdm¢eylamino)ethyl]benzyl]phenyl]-D-glucltol

To an acetonitrile solution (6 mL) of 2,3,4,6-tetra-0-

benzyl—l-C—[2-(benzyloxy)—5—[hydroxy [4-[2-
(tritylamino)ethyl]phenyl]methyl]—4—methylphenyl]—D—
glucopyranose (0.638 g, 0.565 mmol) were added under
nitrogen atmosphere at 0°C Et;SiH (0.27 mL, 1.695 mmol) and
BF3;Et,0 (1.58 mL, 1.24 mmol), and the mixture was stirred
for 30 minutes at the same temperature. To the reaction
solution cooled in ice was added a saturated sodium
bicarbonate agueous solution and the resulting mixture was
extracted with ethyl acetate. The organic layer was dried
with anhydrous magnesium sulfate. The drying agent was

filtered off, and the solvent was evaporated under reduced

pressure. Thus obtained residue was purified with silica
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pressure. Thus obtained residue was purified with
silica 67 WO 2007/ 136116 PCT/JP2007/ 060653 gel colum

wohownaélagr aphy (hexane: et hyl acetate = 9:1) teCcTobiloai/os0653
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the title conmpound (0.402 g, 59% as a pale yellow

oi ly compound. 1H NWMR (300 MHz, CHLOROFORM D) 8 ppm

2.16 (s, 3H 2.36 (t, 5 J=6.84 Hz, 2H) 2.68 (t,

3428 Y e:3thf13 aQ@ tale AP:1) to

E.ego%?’&fdﬁ‘ﬁﬁré’g‘a&u%,&f%%g@?%67 (er 5H) 4.78-5. 06

%9 Ak 16’2 ife Hlngduddr 1.0Qkobmg,510%). @ a7 pie( mellow
I%. (3) Preparation of

Qﬁg?r% ro-2,3,4,6-tetra-0-benzyl- 10

1-[5-[4-(2-am noet hyl ) benzyl ] - 2- (benzyl oxy) - 4-

gt MMehernd 2,0l CHIICROFORM-D e 18l ppof Gr.des disut i38H 8f-36 (t.

(1S)-1, 5-anhydro- 2, 3, 4, 6-

tBta BOHENZH ) 12 [68 (HenFA84 Hendthy 3 9348 -2 (m, 1H)

a7 T amion) T Do . oA E s Ay e $1 P (m,
trifl t at 0.5 nL dt i
AT 8 e Sl T B S Sy ) 705

reaction sougtion was added ethanol and then the
sbi 4Rt metl Laporated under reduced pressure. Thus

entiuets’ €Y nder r e Jhus
P} 7l BEChLESLENE 9RS( RUTLT | £ChsidedbD Lype, Orsttd co-benzyl

roma exane: et hyl acetate =

é‘% -ﬁ{)% -ﬁ%—o{ %f %%%g?ﬁﬁff%eﬁzﬁﬂ] 1)- ey Bobxy j he-titl e

gquant.) as a colorless oily

, CHLOROFORM D) 8 2.20
ke S e ) 3 rp

J=6.84 Hz, 2H) 2.89 (t, J=6.84 Hz,
4.38-4.67 (m 5H) 4.81-5.04 (m 5H) 6.74 és, 1F%
6+88rd-d5bénryB0H) [ 2RebenentexEXxakpnetBY L Ppeparbeton
of dibenzyl[(2)- _

(tritylamino)ethyl]benzyl]phenyl]—D—glucltol (0.402 g,
0.336 mmol) was added at room temperature trifluoroacetate
(0.5 mL), and the mixture was stirred for 3 hours at the
same temperature. To the reaction solution was added
ethanol and then the solvent was evaporated under reduced
pressure. Thus obtained residue was purified with NH type
silica gel column chromatography (hexane:ethyl acetate =
4:6, chloroform:methanol = 20:1) to obtain the title

compound (0.296 g, gquant.) as a colorless oily compound.

1H NMR (300 MHz, CHLOROFORM-D) d ppm 2.20 (s, 3H) 2.65 (t,

' J=6.84 Hz, 2H) 2.89 (t, J=6.84 Hz, 2H) 3.52-3.95 (m, 8H)

4.00 (d, J=10.72 Hz, 1H) 4.38-4.67 (m, 5H) 4.81-5.04 (m,
5H) 6.74 (s, 1H) 6.88-7.45 (m, 30H).
Reference Example 5

Preparation of dibenzyl[ (Z) -
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(al 'yl am no) net hyl yl i dene] bi scarbamate H N. NHCbz

wolChw/13dia6a tetrahydrofuran solution (4.3 nL) ®8€T/JP2007/060653
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allylam ne (250 ng, 4.38 mmol) was added
N, N - bi s- benzyl oxy carbonyl- 5 1-guanyl pyrazole (1.98
g, 5.25 mol), and the m xture was stirred overni ght

at _rogm tenperatu . K [ ution was
doapaiamaaonaert-2aiiegenBasr ol | Oh, A ned

residque was purified with silica gel colum

ghkgﬂ&%ogm&phy (hexane: ethyl acetate = 4:1) to obtain

the 1ONEgtIe compound (1.45 g, 90% as a colorless

powder '“"*1H NMR (300 MHz, CHLOROFORM D) 6 ppm _
4.03- 4012 ¢Bkrahydarbsbtah. 881amiofHY 4538ML3. 0 eAlyippine
7.23-7.43 (m 10H) 8.35-8.45 (m 1H) 11.76 (s, 1;{4

RSI5 0Ty = B6R( MitdL) IfasRefdstesh db N DR AV lepah S3TRPPY L
of N-allyl-4-nmethyl-piperazine-I- carboxyan de H.Nt as
GNgudrlyl py@aziien (I of orim 2Ry @RS fdifje Jpixture W

allylam ne (400 ng, 20 7.00 nmol) were added .
tertiiotred anernigh BB Togn 4’fs°ff?ﬁﬁf|)?)tu’%ﬁrd %g‘ﬁu FeSSHEN
chl oroformate (1.62 g, 8.06. Mol an LXt u
Vel iR SfRH\RYFRYH of R 1 %‘%%‘f&‘l-eé.gélﬁ_ S oo
reaction_sol ution was adde L aWFHH'ﬂPféé‘Zéé‘f &d1Admn

mrptained Hegtgue HYS (R WX ure was stirred overni ght

E%hééﬁ%%ography (hexane:ethyl acetate = 4:1) to obtain the

title compound (1.45 g, 90%) as a colorless powder.
1H NMR (300 MHz, CHLOROFORM—b) d ppm 4.03-4.12 (m, 2H)
5.11-5.28 (m, 6H) 5.81-5.96 (m, 1H) 7.23-7.43 (m, 10H)
8.35-8.45 (m, 1H) 11.76 (s, 1H).
ESI m/z = 368(M+H).
Reference Example 6
Preparation of N—allyl-4-methyl—piperazine-1-
carboxyamide
no N
e
To a chloroform solution (70 mL) of allylamine (400 mg,
7.00 mmol) were added triethylamine (1.31 mL, 9,45 mmol)
and 4-nitrophenyl chloroformate (L.62 g, 8.06 mmol), and
the mixture was stirred overnight at room temperature. To
this reaction solution was added 1-methylpiperazine (771 mg,
7.70 mmol), and the mixture was stirred overnight at room

temperature. The reaction solution was evaporated under
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25 tenperature. The reaction solution was evaporated

under 69 WD 2007/136116 PCT/JP2007/ 060653 reduced
wonrewsdéds To t hus obtai ned resi due was added eChnygP2007/060653

acetate, and precipitated insoluble natter was

filtered off. The filtrate was concentrated, and thus

obt ai ned residue was purified with NH type silica gel

colunn hr omat Qar ap h h al;8s=aBadd ethyl
§€ P§¥§§3Q%ndBéIFﬁug Sﬁﬁaﬁggﬁuﬁ%sgaﬁgngtgg?ap o ethy

e gﬁg; AN e denel 2Esd wa&s 5fi)téoed off.
%n q:)éltet ‘he |ﬁ%£}o%p%% (1.38 g, eqag%t ) as a

Gﬂ'ﬂ SSAWRLs AR fa3E Mdnd BYEE DiytHiqpnidstigiue

2 18-2.26 (m 10 4H) 3.23-3.31 (m 4H

%va'i..Qp’%ﬁ%:(éa wiHih N Seyvpel iimcRigel SoAdE ghyaematpgraphy
6.63(t, J=5.44 Hz, 1H). ESI nz = 206(N%hb?
F{Qfeﬁfaﬁ‘[&ﬁet&i(;ﬂt‘l‘[ﬂ@ﬂaﬁ epdicli gpthyfl acetate), and silica gel
tert-butyl[3-(buta-3-enoylamno) 15 praq :%Earbanatﬁl 1
d%xﬂmﬂ«mhrﬁmaﬂagmamﬁvoGQﬁny#n%ﬁﬁﬁﬁFme? OTjp:methano
vinyl acetate (500 ng, 5.81 mm were a
12041 boy3: N (0 ek :bprepy | 51t %a?ﬂ?%%fz‘gogf 8 9. g@uant.)
mrol ), 1 20 hydroxybenzotriazole (0.86 g, 6.39 nmol)
Eoa| W%KP%QF%%Sﬁ pogdexn. nnDI) and the mxture was

P HAONTEN 300 difen THsOSRks FRRCA 4ty Loy 202 18226 (.
l d t I i’.
mg%?&%mﬁiagxﬁi agf edy ﬁt b ghlorggorm Jhe @rgsnscl amer 2H)

a“sat trat ed aqueous solution 25 of

ngm?ﬂ' gmpshlari dgyagdebr pe, yagdadrized wiryb anhydrous
neS|un1su fate. The drylng agent was filtered off,

aﬁ§17ﬂ/z = 206(M+Na).

Reference Example 7

Preparation of tert—butyl[B-(buta—3—enoylamino)

propyllcarbamate

o] o]
PR WA 4
H H
To a chloroform solution (58 mL) of vinyl acetate

(500 mg, 5.81 mmol) were added tert-butyl N-(3-

aminopropyl)carbamate (2.02 g, 11.6 mmol), 1-

20 hydroxybenzotriazole (0.86 g, 6.39 mmol) and WSC (1.56 g,

8.13 mmol), and the mixture was stirred overnight at room
temperature. To the reaction solution was added water and
an organic layer was extracted with chloroform. The

organic layer was washed with a saturated aqueous solution

25 of ammonium chloride and brine, and dried with anhydrous

magnesium sulfate. The drying agent was filtered off, and
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evapor at ed under reduced pressure. Thus obtai ned

woesidaeitgas purified with silica gel colum PCT/JP2007/060653
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chr omat ogr aphy (hexane: ethyl acetate = 1:1, ethyl
acetate) to obtain the title conpound (1.32 g, 94%
as a colorless 5 powder. 1H NMR (300 MHz,

gﬁg?ggggggkgbgg %%gb%ﬁéiggogng kaégc%ﬁ;£§e@§hr%H) Thus

€b3§37egérF%Hhu%H%%g %uré@ﬁe@ Ath %llﬁ@b.%@ﬂ column

10 ESI mz =

HRGH et lﬁa%eﬁhQQaLaﬂjdn @&hyl acetate)
%L%%Fa‘élwﬁr @%%r oxy- | 1wd| met hyl ethyl) urea HH

1J>J( %I)Qilnoth'—é A fﬂdﬂfgbfxﬁfdn (SQl32 ign 9460 s apfcolorless
aIIyIam'ne(ng 26.3 mmol ) were added

deméwl amne (4.9 nL, 35.5 nmol) and at 4C

nitrophenyl chloroformate (6.09 g, 30.2 nmol), an

the NHR (B0D WaR: StHIGRDHARM-AN) Romem o 44hi($ .+ 50t |]or$2 1.71
sol ution was added at the sane terrperature <a 2H) 3.30 (
c(lm.orzﬁ)orarnomxa},o|1n6<ﬁw9(fhzm?)H)of3 -09- m, 2H) q-
2- am no- 2- net opanol 58 1

rd=>@& 13t Hs @ily‘f o\®r n]rkb)nt a]tg4 %o:#f (t“éh'per)atirgs §%06 (m,

The reaction sol vent was evaporated under reduced

plfl‘é)ss‘%f%l fhusl bt ai ned resi due was purified with

silica,gel romat ography (ethyl acetate) to
OEEE%IW% 3 %W compound (4.0 g, 88% as a yellow

| S00 MHz, CHLOROFORM D) b
(1)| 2% %e@%%%f 51:‘1’?"2}%% (2H) 3.71-3.80 (m 2H)) PP
4. 85- %I%éfatl%ﬁ ox Q8-Hn 134 (i - GHhydioxy-1,1-

dimethylethyl) urea

H'H

N__N
 d Eg 7<\OH

To a chloroform solution (60 mL) of allylamine (1.5 g,
26.3 mmol) were added triethylamine (4.9 mL, 35.5 mmol) and
at 4°C 4-nitrophenyl chloroformate (6.09 g, 30.2 mmol), and
the mixture was stirred for an hour. To this reaction
solution was added at the same temperature a chloroform
solution (3 mL) of 2-amino-2-methylpropanol (2.58 g, 28.9
mmol), and the mixture was stirred overnight at room
temperature. The reaction solvent was evaporated under
reduced pressure. Thus obtained residue was purified with
silica gel column chromatography (ethyl acetate) to obtain
the title compound (4.0 g, 88%) as a yellow oily compound.
1H NMR (300 MHz, CHLOROFORM-D) d ppm 1.26 (s, 6H) 3.55 (s,

2H) 3.71-3.80 (m, 2H) 4.85-5.08 (m, 2H) 5.08-5.24 (m, 2H)
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ESI mz = 195 (MtNa). Reference Exanple 9 Preparation

wohow/bengyl oxy- 2- brono-5-nmethyl -4-[4-[2- 5 PCT/JP2007/060653

10
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(et hoxymet hoxy) et hyl | benzyl ] benzene BnO\ 1/ \ | OVOM
Br To a tetrahydrofuran solution (1 L) of
1- brono-4-[2- (nethoxynethoxy)ethyl]benzene (50.2 g,

. 205 -mgl,) S ded dropw se under nitrogen
%t‘ég}sgggrle (g?' -ﬁ@c a 2.6 M10 n-butyllithiumsolution
iE%Ihg;ya;!ne: (16% §M¥Na)Q- 205 nol ), and the m xture was
stirred for 15 mnutes at the sane tenperature. Then
a tet pakpdeater agampliet bon (150 nL) of
4- benzyl oxy- 5- br ono- 2- net hyl benzal dehyde (56.9 g,

0. 195prephyatdsnadded -teopyilosyoRebramongumetiyd -thd4-12-
m xture was 15 stirred for 30 mnutes at the sane
t (@rgitraatyorest hoky Xethy I eedt2n Re3tafi%n was added a
saturat ed aqueous sol ution of anmonium chl ori de, and

A e OM@Mextracted with ethyl acetate.
ayer was washed with a saturated aqueous
sdrit Ton"of “ammmoni um chl ori de and brine, 20 and dried

wi t h anhydr.oys esi um_suy f el Myi ARMo-4-[2-
was fiﬂqéé@tﬁ%ﬁﬁrﬁg sstﬂl\?létﬁlonv\gg g'v)g:c?}?a%t ed 4-12
upder. reduced pr [ dded
SRRy R e S 20T (50,2 gy 0-209 mol) was adde
-[2- (et ho h Aty ha Thers o a
E:‘i%’F%P‘QS"?%‘? %%ﬁx‘g]te ﬁt‘%ﬁ%%%&ﬁ) éHé'%“‘p[ 4- (fbééng ozﬁci 5
SﬁDﬁﬁeylgiﬁﬁiHM|982ﬁ¥i$n[ﬂn[ﬂexane (78.8 mL, 0.205 mol), and
(et hoxymet hoxy) et hyl ] phenyl ] net hanol (102 g) cool ed
| prbCRix¥ere RededtE-BSiHE64615 minubegodtnbhy aawe

BF3Et 20 (29.7 nL, 72 WD 2007/136116 PCT/JP2007/ 060653
temperature. Then a tetrahydrofuran solution (150 mL) of

4-benzyloxy-5-bromo-2-methyl benzaldehyde (56.9 g, 0.195
mol) was added dropwise over an hour, and the mixture was
stirred for 30 minutes at the same temperature. To the
reaction solution was added a saturated aqueous solution of
ammonium chloride, and an organic layer was extracted with
ethyl acetate. The organic layer was washed with a
saturated agueous solution of ammonium chloride and brine,
and dried with anhydrous magnesium sulfate. The drying
agent was filtered off, and the solvent was evaporated
under reduced pressure to obtain [4- (benzyloxy)-5-bromo-2-
methylphenyl] [4—[2-(methoxymethoxy)ethyl]phenyl]methanol.
Then to a chloroform solution (1 L) of [4- (benzyloxy) -
5-bromo-2-methylphenyl]l [4-[2-
(methoxymethoxy)ethyl]phenyl]methanol (102 g) cooled in ice

were added Et;SiH (46.7 mL, 0.293 mol) and BF3Et,0 (29.7 mL,
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0.243 nol), and the m xture was stirred for 15 m nutes

at the sane tenperature. To the reaction solution
woaoel7adeitn i ce was added a saturated sodi um PCT/JP2007/060653

bi car bonat e aqueous sol ution and warnmed to room

tenperature. The resulting 5 m xture was extracted

with ethyl acetate, washed with brine, and then the

&L%?‘glt g\.ol]%%:raal\épﬁ:h%r L8 Lt v%%h%i%%d FRENaY Winutes at

rying agent was filtered off, and the

& lina'a% aled spdener edueedonr ssuteonThusled in
3%#%%%@& regﬁ)ue was purified with NH type silica ge

LQ £ Gl 44y U iRt R aR e d hydingi aifvdranetta equekds]
to 9:1) to obtain the title conpound (60 g, 68% as a

Rl AR QMd Gid e g Urbm IéneR 130 MHThe resulting
CHLOROFORM D) S ppm 2.16 (s, 3H) 2.87 (t, J=6.99 Hz .
A RRS wEs SH)racFEd (withetlgpl Hacebae 3, ¥ashed wikh brine,
2H) 4.61 (s, 2H) 5.12 (s, 2H) 6.77 (s, 1H) 7..03 (d

JeaBd Ggheilz , tigH)ogarsic dlays) wqqxﬂq%ﬁd3@§5%7aq%¥dé9$s

ghigé;ééﬁm%£%¥f%%%3?ﬂééz%ﬂhyéﬁiﬁﬁggﬁﬁ?%Ef i a%g%hgﬁkg' and
e v D P Ll R VAL RN Eh Tt L 02 | ] hus
petond,bS LA L b0, ROLULHEM (0L Saica gl
%i?g%&grﬁéglgﬁ’é%&g%%%glgé;‘ééﬂlé’?é%_ € 438t2tE, =289bL to 9:1)

under nitrogen atnosphere at

-{8CBraln Wik 209¢143644Bokkd/ 168087/ 669$58s a pale yellow

oily compound.
1H NMR (300 MHz, CHLOROFORM-D) & ppm 2.16 (s, 3H) 2.87 (t.
J=6.99 Hz, 2H) 3.28 (s, 3H) 3.75 (t, J=6.99 Hz, 2H) 3.85 (s,
2H) 4.61 (s, 2H) 5.12 (s, 2H) 6.77 (s, 1H) 7.03 (4, J=8.08
Hz, 2H) 7.15 (4, 2H) 7.26 (4, J=3.57 Hz, 1H) 7.30-7.45 (m,
3H) 7.47 (4, 2H).

Reference Example 10

Preparation of (1S)—1,5—anhydro-2,3,4,6—tetra-0-
benzyl—l-[2—(benzyloxy)—5—[4—(2-hydroxyethyl)benzyl]—4-

methylphenyl]-D-glucitol

To a tetrahydrofuran solution (150 mL) of 1-benzyloxy-
2-bromo-5-methyl-5-[4-[2-
(methoxymethoxy)ethyl]benzyl]benzene (13.0 g, 28.5 mmol)

was added dropwise under nitrogen atmosphere at -78°C a
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2.6 Mn-butyllithiumsolution in hexane (11.0 niL, 28.5
mol ), and the m xture was stirred for 15 m nutes at

woOheo7/13a@ime t enper ature. Then a tetrahydrof ur anPeOUPLI0TO60653
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(30 nm.) of
2,3,4,6-tetra-0-benzyl - D-gl ucono-1, 5-1actone (14.0 g,
5 26.0 nmmol ) was added dropw se, and the m xture was

tirped _for L; Ot bhe isarexhaepgnat,or eL,Tas. 5
h& QECPP%Xliggﬁbpﬁb%%%gglggdéd a saturated aqueous
solodhi onof (RRIMRLYRrC agr isd@ rraad far Qsgainutesyert the
was QXtracte wth toluene. The organic |ayer was

vashed gt ugdl.ur ehed aqueeyahi@resinanosodfition (30 mL)
amoni um chl ori de and brine, and dried with anhydrous
BINES UM dtates- 0 -Hem ayrlyiDrg lagemo “da$ fliaatane (150, 9.

and the sol vent was evaporated under reduced pressure .

o .abimidl P eids qdsfed drepvhse ., Bl e diEtie was stirred
di ssolved in acetonitrile (70 nmL) and 15 1

tfr dlBy drigfulresn Ft7(Che )sampy HeRREREHURS on TR0 &G FPRCOTOM
ice were added Et3SiH (2.90 , 17.8 muol :
BREEOY Wap aAded @ SAtHRAYST AARGNS rﬁ%(]%%tra{]&d“wa%f ammon Ly

stirred for an hour at th same t )
TP Sl 1T TP (1T "B 4 AT e ene

sodi um bi carbonat e ague (VR x-Tale 0
rTRﬁn?QﬁﬁRﬂ%ﬂiﬁ%ﬁrT%a H&%ﬁg%fJ#%%%qaééggdded&gaa eré@S

(70{]@}1— 93”9»3 Ll i Col PYLL adesn @b F £6d edamit iried with

t Y And e organi c |layer was washed with

%ﬂé&gdro\i‘é‘dmg 168k Wht bu pAYYET OumdTaRESigIMgaf atas £iltered

rying agent was filtered off, and the sol vent

m@f evaper ehedsebvendenas egiapdrat edsundet orefuaed pressure
2 .%'g of a residue. The residue was dissolved in

i 5gPsBRMinebbe0 §140 alyesidhen to this solution were
added 2- propanol (140 nlL) and 6 M hydrochl oric acid

(140 miBe pesidie wancdissolved iie agetorityge (70 mL) and
2007/ 136116 PCT/ JP2007/ 060653 stirred at 80C ffrdZ. i ce
heatsahgfirefurhs 7Rt BE - wako cHaiegsolution cooled 1in 1iC

were added Et;SiH (2.90 mL, 17.8 mmol) and BF3Et,0 (1.90 mL,
14.9 mmol), and the mixture was stirred for an hour at the
same temperature. To the reaction solution cooled in ice
was added a saturated sodium bicarbonate aqueous solution,
and warmed to room temperature. To this solution was added
water (70 mL) and an organic layer was extracted with
toluene. And then the organic layer was washed with brine,
and dried with anhydrous magnesium sulfate. The drying
agent was filtered off, and the solvent was evaporated
under reduced pressure to obtain 27.0 g of a residue.

The residue was dissoived in isopropyl ether (140 mL) .
Then to this solution wére added 2-propanol (140 mL) and 6

M hydrochloric acid (140 mL), and the reaction mixture was
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to roomtenperature, to the m xture was added wat er
(70 mL). An organic |ayer was extracted wth tol uene.

wénawtikenet he organic | ayer was washed w t h aPCT/JP2007/060653
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saturated sodium 5 bi carbonate aqueous sol uti on and
brine, and dried with anhydrous nmagnesi um sul f at e.
The sol vent was evaporated under reduced pressure.

Thus obtai ned resi due was_purifi.e i 1 hSial
s6LuFARdcRLoRA Ogt FPhe ?Wé’?(ghe:Aefﬁey 12gliceet ajtéieﬂdéég?% o oled

:3) _to gbtain title @erl(70 mL).
Fop ket SHBEEA e ormsoing ah N (300 M "’

R S e R A R T

f?@éqa%-i@ 168er) wHY Tashed Wit a4 2afttiratet0 soAim  1H)

750 (d, 1H) 4.56-4.66 (m 2H) 4.81-4.95 (m 3H) 5.00
3.cakbotldt e afmeous BILAieh (@hd bringy land Ayied gith

(s, 4H) 7.10- 7.35 (m 22H) 7.36-7.44 (m 2H). ES| mz
rfRAdMeNmkbgne sRafme rrida texanfhe $P1PeBSalaFi Sapprated
(1S)-1-[5-[4-(2-am noet hyl ben2£l]¢2- 20 . ified
(hreteny lmeduicetl mugsAwfeny II'}mf, 9biaipelo resd e Vag PR

O benzyl -D-glucitol benzenesul foni g acj.d . :
SHOLTO SO L. CERLaTR, Rt SRR i Ra e Ty deetate

S ot 4 e R B TLTLT SO o318 1. 1Y) 2
(2 Y ST T SERRO | " oon e (o051,
Sl o W, U G b
diisopsopyl om) 3.54-3.64 (m, 1H) 3.68-3.88 (m, 8H) 3.93 (br.
s., 2H) 4.00 (4, J=10.72 Hz, 1H) 4.42 (4, J=10.72 Hz, 1H)
4.50 (d, 1H) 4.56-4.66 (m, 2H) 4.81-4.95 (m, 3H) 5.00 (s,
2H) 6.75 ks, 1H) 6.92 (d, J=7.77 Hz, 2H) 7.02 (s, 4H) 7.10-
7.35 (m, 22H) 7.36-7.44 (m, 2H).
ESI m/z = 873 (M+NH).

Reference Example 11

Preparation of (lS)—l—[5—[4—(2—aminoethyl)benzyl]-2—
(benzyloxy)—4-methylphenyl]—1,5—anhydro—2,3,4,6—tetra—0—

benzyl-D-glucitol benzenesulfonic acid

BnO NH,

BnO" Y~ “OBn SO4H
OBn [:j/

To a tetrahydrofuran solution (140 mL) of (1S)-1,5-

anhydro—z,3,4,6—tetra—0—benzyl—l-[2—(benzyloxy)-5-[4—(2-
hydroxyethyl)benzyl]-4-methylphenyl]—D—glucitol (12.0 g,

14.0 mmol), triphenyl phosphine (5.51 g, 21.0 mmol), and
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azodi car boxyl ate solution (11.1 ni, 21.0 mml) in
toluene wunder nitrogen atnosphere at OC over 3
woimrnieelie This reaction solution was stirred BCTURINT/060653
tenperature for 30 5 minutes, and then nethanol (70
m.) was added thereto. Then hydrazi ne nonohydrate
(5%79 m, 140£nnnl) was added, and the reaction
ure yas shisred ajs6@Gnhoi)3whsuaadedf berost b 1
ﬁ”‘x%%remwas @oo?ed&fo room tg%])aerature,ea 2 M sodi t‘rzopropy
Q¥g&§ghgﬁoéﬂmseessépheibﬁn(110@ fiL) 2asoasded)t har tpduene
an an organic |ayer was extracted wth tol uene.
ﬁﬁgeerﬂgEkBgehaX%hoﬁﬁﬁeb@SBGdOWEt&var23Nhﬁmmﬁewn This
ydroxi de agueous solution (100 nL) and brine, and
dbhedivht Boankydnowas shgresduatsybpat semprEagyreeqer 30
was evaporated under reduced pressure to obtain 22.7
gialites,esnduchensneitbaned 418 whd WRSsgdged ithereto. Then
net hanol (140 ni), a nethanol sol ution_ (50 i) %f
bydzendsel ropobydsate kEndlyBkar &402mEPY]. WEE GaNes) and
was added thereto, and the mxture s . stirred f8£ 15
mhnumeafagomogﬁ#ﬁ@ﬁﬁeM@@uF@Frr?ﬁi?tni tﬁr%oﬁag hours.™ After
evapor at ed under redu ressur ai i
s omun%glr@omd.dﬁao Fof el SOl SRR E 0L #M soatun
wer e adde - Qs I Hyh st
g?’?jrﬁz;e S etq_ﬁ:gs %Oxglmg oh(éﬁflgdrﬂ%s r ef ﬁx to to. and
% 1 L SrdAPdding MR sIammel. t @heo i
taéhpoerrgaaf tre éﬁ%‘l IL&rg‘St for 15 hours. Thus obtai ned oraanse

cr dsdalyes,ddidenecty a 25 whicd it ey dodord :
corpound (9. 89 g, 70%. 1H NI\/R(SOOh?/ZI—E, CHL%‘%I}O&'\?I\XSE))
%}ﬁ?ﬂmj?org-z( 160 M) hd>ABS, dm @He@. WBotly Hydgous
2H 3534&12. 651]3(%%50%3' 68-3.89 (m 8H) 3.99 (d,

iU, s a Theb3olive B ByaPpoFR
%"(%57)7136116 PCT/ JP2007/ 060653@2% 4. 82- 4. 9:(qﬂmufgi§)m

A OBuésd PHésSuie (s, oltpis. 72-6. 5of (¥ TORFIES87-6. 96

(m 4H) 7.06-7.44 (m 25H) 7.75-7.90 (
The residue was dissolved in metﬂgnol (140 mL), a

methanol solution (50 mL) of benzenesulfonic acid
monohydrate (2.51 g, 14.0 mmol) was added thereto, and the
mixture was stirred for 15 minutes at room temperature.
This mixture was evaporated under reduced pressure to
obtain an amorphous compound. To thus obtained amorphous
compound were added 2-propanol (230 mL) and methanol (90
mL), and the mixture was heated to reflux to dissolve a
residue. This mixture was cooled to room temperature and
left for 15 hours. Thus obtained crystal was filtered to
obtain the colorless title compound (9.89 g, 70%).

1H NMR (300 MHz, CHLOROFORM-D) & ppm 2.12 (s, 3H) 2.72-2.85
(m, 2H) 2.89-3.05 (m, 2H) 3.54-3.63 (m, 1H) 3.68-3.89 (m,

8H) 3.99 (4, J=10.57 Hz, 1H) 4.39-4.53 (m, 2H) 4.56-4.65 (m,
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4H). Reference Exanple 12 5 Preparation of
Wélagzjui-[g-M-ng-amnoethyl)benzyl]-z-
708yHd- met hyl phenyl ] - 1, 5- anhydr o- 2, 3, 4, 6-t eCT/AP
etyl- D-glucitol AcO NH2 AcO AcO-~' ''OAc QAc (%mﬁ%ss
Preparation of (15)-1-[5-[4-(2-tert 10
butoxycagbonﬁlan1noethy|)benzy|] 2- acet oxy- 4- net hyl phe
aphy ra agebyl ( [
%% a cﬁ?o?oﬁérﬂWSos ?long?lg% £ o? ?%S)ng%gy[gogg 6.8
mn ] epzyk]l 14- (ke zylggy 42 h nyly5%
Zﬂhygﬁg-éi? 4,6- te%ra C)genzyl %>glggpigFBHe gLysRyss0 tm.
hgnzenesul fonic 15 acid (10.7 g, 10.6 mml) cool ed i
I'ce were added under nitrogen atnosphere tr?ethylaning
(2. 22r8terdfc® mRBhpLanU2 di-tert-butyl -di carbonate
(2.78 g, 12.7 mmol), and the mxture was stirred for
5 30 M pubparatidheosatks)ekpbbal 4r 62-amdnppEhysibengkl1-2-
solution was added water, and the m xture 20
ek yt-d -medinyti@heayatlule 5 -FREH Qe 2 Sgdi G- r’FWa‘Pﬁ%(t GPSetYL-
was expractedIMAth et hyl acetate. The organic Iayer
Waglumxwww with 1 M hydrochloric acid and brine, and
dried wiith _anhydrouivgagnesiun1su|fate. The drying

agent and the sol vent was

ev% reduced pressure 25 to obtain 11.8 g
i The residue was dissolved in ethyl

acatQity (B nL)' and 77 WD 2007/ 136116

PCT/ JP2007/ 060653 net hanol (100 nL). And 20%
p@fei amgx?%gy@{&g(l (Zs P01 9)5 - s Adgkesle £ her et o, and

e was stirred under
10 butoxycarbonylamlnoethyl)benzyl]—2-acetoxy—4-methylphenyl]—
l,5—anhydro—2,3,4,6-tetra-O-acetyl—D—glucitol
To a chloroform solution (100 mL) of (18)-1-[5-[4-(2-
aminoethyl)benzyl]-z-(benzyloxy)—4—methylphenyl]—1,5—
anhydro—2,3,4,6-tetra-O-benzyl—D—glucitol benzenesulfonic
15 acid (10.7 g, 10.6 mmol) cooled in ice were added under
nitrogen atmosphere triethylamine (2.22 mL, 15.9 mmol) and
di-tert-butyl-dicarbonate (2.78 g, 12.7 mmol), and the
mixture was stirred for 30 minutes at the same temperature.
To the reaction solution was added water, and the mixture
20 was warmed to room temperature. Then the resulting mixture
was extracted with ethyl acetate. The organic layer was
washed with 1 M hydrochloric acid and brine, and dried with
anhydrous magnesium sulfate. The drying agent was filtered
off, and the solvent was evaporated under reduced pressure
25 +to obtain 11.8 g of a residue.

The residue was dissolved in ethyl acetate (50 mL,) and
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hydr ogen at nosphere at roomtenperature f

The reaction solution was fiI?Ered througL géFinurs.
wanw7ikel1b sol vent was evaporated under r educe#CT/IP2007/060653

pressure to obtain a residue. This residue was

di ssolved in pyridine (100 nL). To this solution were

added under nitrogen atnosphere acetic anhydride

%ggl'?%ﬂg n{i&grrgﬂgg )A d, 4 I\}_!)allQ.a%ﬂEﬁ g 0 ey 1 ( 2l 5, g )

rred over ni ght at room

4SIPERALH! En £LLES Hat th8CRikBuranhydr sdertéaoanae
354 ﬁﬁ%ﬁ mgs %urté added thgfetoa and fﬁe n1§tufe

8::8 bhr S@mBe  2-BOUES +3bn BEmpaFBLtengoral .
ﬁﬁe réactlon s%lutlon m;s gddedﬁmater gﬁdralgﬁzﬁom@s °

QLdaRionl a¥eutwen @usr Ealledratit hhebhgh gediiee. anfe the
organic | ayer was washed with 3 M hydrochloric acid, a
s3l Yeate tagodivapotiatadbandes zgduced PBRSEUSS dfgobtaln a
brine, and dried with anhydrous nmagnesi um sul f at e.
Haegidiaei.ng agent was filtered off, and the sol vent

was evaporated 20 under reduced pressu
resi dtbisThesidbeavasddifgsiuge &Bsngé P?egqga Buy. To

addi ng ethyl acetate th
t‘liﬂrmsetstpltlﬁ:y% Ao a&ﬂ;ﬁﬁer gﬁt %: andtrhe a| ne r@%&? acetic
was filtered to g@éaugvﬂy qund (5.58 g,
Arhydride c(cDﬁ'cPrJI b %’ %ﬁ?)ﬁ (300 Mz,
IR Ay e St
(S %3%%% %ﬁ$d é%é?%fgﬁufgﬂ A£4@x3 vhat,maddt)ic

2H) 4.08 (dd, J=12.43, 2.18
aﬁ%;m 2 97643:@:116&’@? | ARE0D A6 06EBt hdk) added thiereto,

4" Hz, 1H) 4.54 (t, 1H 5.14-5.23
?ﬁé §h§7mi£%%%§ﬂw§s8§tiﬁredkﬁofk%2hQUrsza§ thégg?égﬂ

7.16
temperatiie To the reaction solution was added water, and
an organic layer was extracted with ethyl acetate. The
organic layer was washed with 3 M hydrochloric acid, a
saturated sodium bicarbonate aqueous solution and brine,
and dried with anhydrous magnesium sulfate. The drying
agent was filtered off, and the solvent was evaporated
under reduced pressure to obtain a residue. Thus obtained
residue was dissolved by adding ethyl acetate thereto, and
hexane was added thereto to obtain a crystal. Thus
obtained crystal was filtered to obtain the title compound
(5.58 g, 74%) as a colorless powder.
1H NMR (300 MHz, CHLOROFORM-D) & ppm 1.43 (s, 9H) 1.77 (s,
3H) 2.00 (s, 3H) 2.04 (s, 3H) 2.07 (s, 3H) 2.19,(S,‘3H)
2.35 (s, 3H) 2.75 (t, J=6.92 Hz, 2H) 3.28-3.42 (m, 2H)

3.75-3.83 (m, 1H) 3.92 (s, 2H) 4.08 (dd, J=12.43, 2.18 Hz,
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ESI mz = 731 (MtNH4). 5 (2) Preparation of
(1S)-1-[5-[4-(2-am noet hyl ) benzyl ] - 2-

waceai7asyHd- met hyl phenyl ] - 1, 5- anhydr o- 2, 3, 4, 6- t eCTAPIDOA60653
etyl- D-glucitol To a chloroform solution (80 nL) of
(1S)-1-[5-[4-(2-
tert - but oxycar bonyl am noet hyl ) benzyl ] - 2- acet oxy-4- 10

T ICPUAL 4 B3Py CB018. fsd Smi i suOcgsen) B shus. 23

Gor bacetafe (23 nL), and the
1 Xt _Sthir f 165ghoylss at) qam2 (4, 2H) 7.10 (4,
Tgmipzt\ﬁ%s XY ‘?F\. 9162870k )

ure.” The solvent was evaporated under reduced

ssu oh{3i.n a residue. Thus obtained residue
\%gi Zi'lagttég'vvitz chloroform and 15 washed with a

attupated gedi yrlEHGR! bonat e aqueous solution and

rine. This solution was dried with anhydrous
magneseparatlibvat ef The)ddyildg [4gdatr apEgorthydnbengrt 1 -2-
and the solvent was evaporated under reduce ep{fes Ure ivi-
ta@ ctfobayi-i - mehtayiliphleayddnio @y 9P -4, - 3qdaft Y s'?"g)'ac ¥
col orl ess powder. 20 1H NMR (300 MHz, CHLOROFORMID) b
pprliicitols, 3H) 2.00 (s, 3H) 2.04 (s, 3H) 2.07 (s,

T O T Tl e
38 At A g
%Stq}é@@lrgﬂf?ﬁm?ﬁaﬂu@%& Ll { %- 2rd-dladétyH)-glucitol

rence’ Exanpl e 13 Preparation

gf@é 1% 1 %i ﬁ@g@é@g&@c&ﬁ@-@g s O 291 Whe2 Qi thdtd has

bﬁf%(zlﬁécb 1%(?:: (Penzyd @Xy ) a®- f o yeksmper 2euee hy [Thensdljzent was
-“net hyl phenyl |-D-glucitol Bnu OH a

evaporated under reduced pressure to obtain a residue.

Thus obtained residue was diluted with chloroform, and
washed with a saturated sodium bicarbonate agueous solution
and brine. This solution was dried with anhydrous
magnesium sulfate. The drying agent was filtered off, and
the solvent was evaporated under reduced pressure to obtain
the title compound (4.67 g, gquant.) as a colorless powder.
1H NMR (300 MHz, CHLOROFORM-D) & ppm 1.77 (s, 3H) 2.00 (s,
34H) 2.04 (s, 3H) 2.07 (s, 3H) 2.19 (s, 3H) 2.35 (s, 3H)
2.67 (t, 2H) 2.85-3.07 (m, 2H) 3.75-3.84 (m, 1H) 3.92 (s,
2H) 4.08 (dd, J=12.36, 2.10 Hz, 1H) 4.30 (dd, J=12.36, 4.59
Hz, 1H) 4.53 (t, 1H) 5.13-5.23 (m, 1H) 5.24-5.36 (m, 2H)
6.86 (s, 1H) 7.02 (4, 2H) 7.11 (d, 2H) 7.17 (s, 1lH).

ESI m/z = 614 (M+H).

Reference Example 13

Preparation of (1S)—1,5-anhydro-2,3,4,6—tetra—0-
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Bn0O BnO- ~"OBn OBn To a tetrahydrofuran sol uti
ution (15
m.) of 1-brono-4- 5 nethoxynet hoxy- 2-net hyl benzene(

wO0QoBA3¢L163. 46 Mol ) was added dropwi se under PATUPIHYTOG60653
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at mosphere at -60C a 2.6 M hexane sol ution of
n-butyllithium(1.33 nL, 3.46 mol), and the mxture
was stirred for 15 mnutes at the sane tenperature.

Then hyd ,
Bosiylsl FLe2LBERRULLaY) POk, AP 2 RothPubenzyl) -4-

nme -D- ano 1.10 g, .
E&%Eﬁhggggﬁgﬁsg:ggﬁ 9?%2 nii?uge masgst%rfidn?gl)lgas

m nut gsp 2 sape tenperature. To the reaction
d a saturated agqueous sol ution of
, and warnmed 15 to roomtenperature.

Q&ﬂd""tﬁﬂe resulting mxture was extracted with

OB
brine, and dried w th anhydrous magnesi um sul_f

. . . te.
dryi ngoagetetwabyfirbEorad gpf‘-ptaﬁagﬂ he BbPveht ?\7\1§§°‘-‘|‘-‘g§4'

evapor ated under reduced pressure to obtai 7 f
are thRGywid thora-2eme thvdn en@edia | 4G & 's4]6d ntod), was

in acetonitrile (10 nmL d chl
tetldeds dm@ﬁmeﬁ%d@gggefﬁét%%q{#@fg}%%f 59,86 M

mmol ) and BF3Et 20 (0. 46 = I he trngB
SRXANO P UL LT (e d ALY %hﬁ'u I%rsvﬁg\'t3)32g1-%'hej'§@a@ne ). and

tenperat.ure and ] Xt i
At B AR (2 JE it et o e

éra . e 360623 utddded 6amL) of
B glf’eéﬁﬁ?:@oo%]e%%mc RCERRQ%

: | _sodiun1 I car bonat € aqueous sol ution. And

£‘53 Y?h@Ifé@an@I‘SeW&t-eﬁz ugtsken zy Bk pel5 pf eyl o4 -

an the residue was extracted with ethyl acetate. The

Q&8 fphenyl1-D-glucopyranose (1.10 g. 1.44 mmol) was added
dropwise, and the mixture was stirred for 15 minutes at the
same temperature. To the reaction solution was added a
gaturated aqueous solution of ammonium chloride, and warmed
to room temperature. And then the resulting mixture was
extracted with ethyl acetate. The organic layer was washed

with brine, and dried with anhydrous magnesium sulfate.

The drying agent was filtered off, and the solvent was

evaporated under reduced pressure to obtain 1.7 g of an
oily matter.

Then the oily matter was dissolved in acetonitrile (10
mL) and chloroform (10 mL). To this solution were added at

4°C Et;SiH (0.92 mL, 5.76 mmol) and BF3Et;0 (0.46 mL, 3.60

mmol). The reaction solution was stirred for 30 minutes at
the same temperature, and the mixture was stirred for 30

minutes at room temperature. To the reaction solution was

80



| ayer was washed with brine, and dried w
_ , t h anhydrous
5 magnesi um sul fate. The drying agent was fil te%/ed

wof2bq7/1a6ide t he sol vent was evaporated under re#dTap2007/060653
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pressure. Thus obtained residue was purified with
silica gel colum chromat ography (hexane: et hyl
acetate = 3:1) to obtain the title conpound (420 ny,
?gﬁdas %‘e%%kéﬁ,%@' 5 Qa4 &hluleaﬁpsﬂaele 48udbudMBo(860on. And
‘. ppm 2.17 (s, 3H) 2.22 (s, 3H)
gEe v?%é@ﬁi%b %E&eSeégpgrgﬂeﬁnhn&é& BeQdcéd, ptessupd, and
1-4.50 (m 3H) 4.52-4.68 (m 3H) 4.79-4.92
éﬁb é%%1d§e0%a§3ex£fhcﬁe37Widﬁ efhgl3acepate. H/The pgrganic
d, J=2.49 Hz, 1H) 6.66 (d, J=8.24 Hz, 1H) 6.78
iéazemqa@ #8sBe@7wlith bSide5. ad driedWthHPn*FYGE°P§
7.10-7.50 (m 23H). ESI mz = 858 I\/H-NH4%
fnighlk s 1 Bef eueﬁaeeExatm ednvipy epgeRt  BaS of 11t ted Off, and
(1S)-1, 5-anhydro-2, 3,4,6-tetra-O
henz !Elgélve[nz (Wosn eyPORFRLSA] MndseT TefuGety BLeSS Yy df B e
%’Wfﬁﬁfw% W@ﬁy]@uzflﬁéﬁﬁ’y PRy PR3y (CSRenY |
RhRpOdTiey ROGRAPHYT rr‘ﬁ’r‘ﬁxd’éles&t& or? c(eg%%%m_) @gp )?I?%) obtadn the

1, 5-
(t,g. anrglocrlr{p(z)uznd3 ’(42% tmegt T 335C%)bea[gyé ﬂ)aig $OeD3w ! 6xXVy - Bompound.
hydr 'becl[if[}g t | luci
I

é'ho NH% (2 ﬁ@% ROW%r o%o%g%/ﬁ]yl-l? ghsghj}?mzdezz s
rﬁ]%?l 2 Gy % G0 Bu VAR003/ G353 164 PG/ JEI9031 050683 7= 11.04 Hz,

)" wer e added pot assi um car bonate (553

) ng, 4.0
@Hﬁ 41%EL4 50 (m, 3H) 4.52-4. 68 (m, 3H) 4.79- 4.92 (m, 4H)
5.02 (s, 2H) 6.37 (ad, J=8.32, 2.41 Hz, 1H) 6.55 (4, J=2.49
Hz, 1H) 6.66 (4, J=8.24 Hz, 1H) 6.78 (s, 1H) 6.88-6.97 (m,
J=5.21, 4.43 Hz, 2H) 7.01 (s, 1H) 7.10-7.50 (m, 23H).

858 (M+NH;), 839 (M-H).

ESI m/z
Reference Example 14
Preparation of (1S)—1,5—anhydro—2,3,4,6—tetra-0—
benzyl—l—[2-(benzyloxy)—5—[4—[2—(1,3—dioxo-l,3—dihydro—2H—

isoindole—z-yl)éthoxy]—2—methylbenzyl]—4—methylphenyl]—D-

glucitol

OBn
To a N,N-dimethylformamide solution (5.0 mL) of (1S)-

1,5-anhydro—2,3,4,6-tetra—0—benzyl—l—[2-(benzyloxy)-S-(4-
hydroxy—Z—methylbenzyl)-4—methylphenyl]-D-glucitol (340 mg,

0.40 mmol) and N-(2-bromoethyl) phthalimide (1.02 g, 4.0

8l



10

15

20

25

n- Bu4Nl (14 ng, 0.038 mmol ). The reaction m xture was

stirred at 80C for 3.5 hours. After the m xture was
woaal7ade1160 room tenperature, water was added POE®OPR1007/060653

and an 5 organic |layer was extracted with ethyl

acetate. The organic |ayer was washed wth brine, and

dried wth anhydrous nmagnesi um sul fate. The drying

fil mmo an
B9800, ¥eEe' HRbEa ParAtbeuf talionael 1€8531Ag, 4.0 mmol) and

_ educed pressure to obtain a
Leshdve: (D4, 008 A A es) duamensepiérisfone thibltutie hvas
8 Prta g%% cof unm chr omat ogr aphy (hexane: ethyl acetate

jifebbot Aol ot hauearmopn G mpatite smm coo

CHL OBERORMnPErataR®), 2whtefs wadHpdded8 theret8hl) and an
3.49-3.60 (m 1H) 3.63-3.85 (m 6H) 3.89-4.19 (m 5H)
8ghn3é- 4ab2r( was3kktiabled. 653 thnetbul acpdategs The
3H) 5.01 (s, 2H) 6.44 (dd, J=8.55, 2.64 Hz, _1% ,
6roanic’lager HE washpd( ¥ithHprdngs- angy drhed it o5

(s, 1H 7.13-7.45 (m 23H) 7.66-7.72.(m 2 _
rbiyroes pegneeyaTedcatee | CIRIEY1SSbB0REpHPE: FAR SR

oy b £ SNSRI APEIERSh SRS [Eefased prgssuTe
Fo, Aol ine TasgdRe BRIYE SoFELP SRy Brararan (0, BuRty

3%%??%%%32%%;%%6%&&%%2}éﬁ?ég%g%j béﬁé@lg%%ﬁiﬁe:ethyl acetate
& 2 U A S R SRS Cocens 0L oy e et

y%%ﬁ&?@:ﬂl‘%é@ﬁﬂb’drhﬁnzw ] - 4- net hyl phenyl ] - D- gl uci t ol
(
1H NMR (300 MHz, CHLOROFORM-D) & ppm 2.17 (s, 3H) 2.18 (s,

3H) 3.49-3.60 (m, 1H) 3.63-3.85 (m, 6H) 3.89-4.19 (m, 5H)
4.34-4.52 (m, 3H) 4.53-4.65 (m, 3H) 4.75-4.93 (m, 3H) 5.01
(s, 2H) 6.44 (44, J=8.55, 2.64 Hz, 1H) 6.60-6.71 (m, 2H)
6.77 (s, 1H) 6.88-6.97 (m, 2H) f.05 (s, 1H) 7.13-7.45 (m,
23H) 7.66-7.72 (m, 2H) 7.80-7.88 (m, 2H).

Reference Example 15

Preparation of (lS)-l—[5—[4—(2—aminoethoxy)—2—
methylbenzyl]-2-(benzyloxy)—4—methylphenyl]—1,5-anhydro—

2,3,4,6—tetra—O—benzyl—D—glucitol

To a tetrahydrofuran (0.8 mL) and methanol (0.2 mL)
solution of (1S)-1,5-anhydro-2,3,4,6-tetra-O-benzyl-1-[2-

(benzyloxy)-S—[4—[2-(1,3—dioxo—l,3—dihydro—2H—isoindole—2—

82



ng, 0.059 mmvol) was added hydrazi ne nonoh
ydrate (30
nmg, O0.59 mmol), and the reaction m xture was stfrred

wabko@aGs116or an hour. After the m xture was coBCEAPL007/060653

10

15

20

25

room5 tenperature, a 2 M aqueous sol ution of [

_ , sodi um
hydroxi de was added thereto, and the resulting

m xture was extracted with ethyl acetate. The organic

!‘éé %igh%@%]‘ﬂ’gﬁﬂgggﬁbgn%h?e‘l -makdydphedynit b-gobydtols (60

srum's The Solvent was evaporated under

LEduged SR Rsunevhe abkaENnYaRakiihkemohohydrptend 30 mg,
qgéntltatlvely) 1H NWR (300§NH?, CHLgQOFORM-DyagdppnTg

: H) 22d22heS readhlion. @lxfture) whs74th °
?.éé-éﬁ%&ﬁ(wf 1H)h3.g§?3.8§ (w1x¢gﬁ) 3.88 FE?I§€TE$465 °
Hor 2H) ndud8 (Hftér1Ph&8miktute)) was3gooledltpnfosy)

4.55-4.65 (m 3H) 4.77-4.93 (m 3H) 5.02 (s

o oy 675t Yiee v
S S o o 1o o v
S el sen a5 SR R B R et
SRR RIEE T 0%, w2007 136716
i ﬁﬁggié@ﬁégr%%@%?m@mym typm & (A8, G g,31901.2.22 (s,
3H) 3.03 (t, J=4.74 Hz, 2H)‘3.50-3.62 (m, 1H) 3.65-3.83 (m,
6H) 3.88 (t, J=4.74 Hz, 2H) 3.98 (d, J=10.88 Hz, 1H) 4.34-
4;51 (m, 3H) 4.55-4.65 (m, 3H) 4.77-4.93 (m, 3H) 5.02 (s,
2H) 6.43-6.51 (m, 1H) 6.66-6.72 (m, 2H) 6.78 (s, 1H) 6.91-
6.98 (m, 2H) 7.06 (s, 1H) 7.11-7.45 (m, 23H).

In additipn, the compound (I) in which R® represents a
methoxy group or a fluorine atom can be synthesized by
using 1-bromo-2-methoxy-4-methoxymethoxy benzene or 1-

bromo-2-fluoro-4-methoxymethoxy benzene as a starting

material according to the method as with Reference Examples

13 to 15.
Reference Example 16
Preparation of 4-(benzyloxy)-5-bromo-2-
chlorobenzaldehyde
BnO Cl
Brﬂ'(H'
O

To a chloroform solution (300 mL) of 2-chloro-4-
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under nitrogen atnosphere at -50C a 0.95 M dii sobutyl

al um num hydride solution in hexane (307 niL, 291
woni7)i3eildnd the m xture was stirred for 1.5 hedr8Pan7/060653

the sane 5 tenperature. The tenperature of the

solution is increased to roomtenperature, and the

m xture was stirred further for 3 hours.

Subsequent | the. 1gacihof §0! i onmMes) 88! &ddéd dropwise

P¥Ero¥Nd %%%%%gfl%gsg%dgdéaropw se thereto. To the

reaction,sol uti egdi 3. Apry  arhdmmi cdacs shutayrid

Eﬁg?ﬁen?5§ﬁg?$n§9ﬂ1x H?ggmas extracted with ethyl

Qiﬁﬁli‘ﬁﬁm nyH818EU8BI Gtk 8K eLn RsxaASheEOR mh, a291 mmol), and
saturated sodium bicarbonate aqueous solution and

PhbNRixededivhedswitRedafbydilobshouyaestuithsuFfAite.
The drying agent was filtered off, and the sol vent a
wampeyaparat edrvedeempetatede st esabutboppt §j Hrerease
7.25 g of a residue. The residue was dissol ved idn urther
et habal tehperatturetoandhithesBLHUSE ¥aS| §&Fn s
under nitrogen atnosphere was,Z added ridi .
lpdr Gbihomvirse pSHBEOMIERLLY 6. gha,r%ggfﬁ%?y?ﬁtggg Yhe
m xture was stirred for 4 hours. Tao th IO deto. To
sioeido i wds ead FEG 31%%“951 l‘j"taisor?dg%fedl\lgﬂégg&féeaﬁd the
resulting m xture was extr ' Rt &cid, and
THhe ion 1SR4 %amf’sﬁae(a(?%% %&Q hﬁ% hyo?rochllori c
acid, a saturat. di |G RAN §riad eailsy s dadtiatre.
arite B:rqsﬂ‘bl?tmeﬁw&“lggﬁ ed Wt lh@an ydrous magnesi um

| fate. i | NG, 25 poanta WascH id teradrafdd smitidmhe
E%T%eoﬁg%:é@e%g éo]{]at ed under reduced pressure. Thus
ﬁiﬁ%é@i%m SWritics and thrisidj candedrbod Uth
chr

omat ogr aphy” (hexane: ethyl acetate 3:1) to obtain

Gaﬂﬂycﬂr&fls In&h @51 @n Ssphfales . TheNBIYOOY et was filtered
PCT/'JP2007/ 060653 Thi s powder was dissolved in

aset Pngnd 268 nd)Lvant thas eviperafedeirdel Ealyrgd Pressure
ni trogen atnosphere benzyl
to obtain 7.25 g of a residue.

The residue was dissolved in methanol (140 mL). To
this solution cooled in ice under nitrogen atmosphere was
added pyridine hydrobromide perbromide (16.3 g, 50.9 mmol),
and the mixture was stirred for 4 hours. To the reaction
solution was added a 20% solution of Na,SO; , and the
resulting mixture was extracted with ethyl acetate. The
organic layer was washed with 3 M hydrochloric acid, a
saturated sodium bicarbonate agueous solution and brine,
and dried with anhydrous magnesium sulfate. The drying
agent was filtered off, and the solvent was evaporated
under reduced pressure. Thus obtained residue was purified
with silica gel column dhromatography (hexane:ethyl acetate

= 3:1) to obtain 6.17 g of a colorless powder.
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brom de (3.45 nlL, 28.8 mml) and potassi um car bonate
(4.70 g, 34.1 nmmol ), and the m xture was stirred at

woeaw7as3éns 4.5 hours. The reacti on sol uti on wasCctaprtoet060653

10

15

20

25

to room tenperature, and then filtered through
celite. The solvent was evaporated under reduced
pressure. Thus obtained residue was purified with

silica gel coJumm chr t ddeane: @dylmnL). To this
acet attels= PRY rt“basobéllgsf%n&t%egptriﬁl e conpou(ﬁid 10 (2.02

S SiErbife] SO4E8 EAePoUSELppdt MycgROz Sona)

1.32:7,50,( 1 HindOpd¥abssiuhHrareShahez
t:’r%%%g?wﬁﬁﬁ.% %E?erggngem&%\%plg 1% 1% P?epar ation of

%g-?gegzyggg)- o0§oMand- ehkonepbapyl yas| étirred at 50°C
Z(metfhoxynet hoxy) et hyl ] phenyl] net hanol BnO CI OMOM
Bor—h .6Hhotesa tEhe abwalke of om aso ot en ofag ecopledsto room

1- brono-4-[2- (methoxymnet hoxy) et hyl ] benzene %1. s%g, Lvent
GedPeianireyaandddben2@iditepes Ehadelr APlisgen ThE SOV

at nosphere at -78C a 2.6 M hexane sol utjon_of tained
welsubylapotrhited (R8s FEAUGes)PRRSISI Cand PHE RF&ITPE

was stirred for 10 m nutes at .the sang er e

Tiesr duet atasa PPEASH@0aWITH Foildfd &9 )°°gl?‘% chrdiatography
4- (benzyl oxy)-5- braono-2-chl.ar qhe h (2. & da
d heanto|othyds ®5 d‘r%d i socg’ o‘?,é,:éra‘l O){:(rilh)'eent}t%gg% and o0
th I Xt ti f ' h

t(&iﬁ)g’)fﬂu%e 9"%2 af’snlar red S0 s3Qdiiduites at the sane

ure. e reaction ol ution was added a
sat urat ed agyeous sol Wl D RS .83 W, 2H) 6.97 (s,
ﬂéﬁﬁ%éﬂ@ 'JM%Mf) chroride, and the
[rﬁ_g)ul,}_lﬁg__.m%g Wre, Wap) axtrmcted mi)y o thyls acBiht e.
organi c layer was washed with a
ESI m/z = 325 (M+H).
Reference Example 17

Preparation of [4—(benzyloxy)—5—bromo-2-chlorophenyl]

[4-[2—(methoxymethoxy)ethyl]phenyl]methanol

Br;‘/\f‘/\/
OH
To a tetrahydrofuran solution (6 mL) of 1-bromo-4-[2-

(methoxymethoxy)ethyl]benzene (1L.52 g, 6.20 mmol) was added

dropwise under nitrogen atmosphere at -78°C a 2.6 M hexane

solution of n-butyllithium‘(2.38 mL, 6.20 mmol), and the
mixture was stirred for 10 minutes at the same temperature.
Then a tetrahydrofuran solution (6 mL) of 4-(benzyloxy)-5-

bromo-2-chlorobenzaldehyde (2.02 g, 6.20 mmol) was added

dropwise over 10 minutes, and the mixture was stirred for

30 minutes at the same temperature. To the reaction

solution was added a saturated aqueous solution of ammonium
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15

saturated aqueous sol ution of amoni um chl ori de and

brine, and dried with anhydrous nagnesi um sul f at e.
wOoheo7dByilng 5 agent was filtered of f, and the BOTNRIWD7/060653

was evaporated under reduced pressure. Thus obtai ned

residue was purified wth silica gel columm

chromat ogr aphy (hexane:ethyl acetate = 10:1) to

obtain_.the title c 7 259 i
B0 apoahY. 06 TRERVRT-J08 e oCrt LR D) S pon
2.24 =3.57 i 89 Jwhs MatBed WL tB. 27
€§%Y§$§°§.J°7§e(t,’f§%6?’§%aﬁ‘? lé 52760 (o giow%. 12 (s,

Do i &. Qhmohduml dhlbride7 apd brine,
ERedR o Bt AL o e ) 15
Reffiaener idmplaanifirduepaaanesiuol sulfate. The drying
1- (benzyl oxy) - 2- brono-5-chl oro-4-[4-[ 2-
GRitto e Haaered [yff] bemdy [thse sodiveTBn@as eORBPraged
~I ~I To a chloroformsolution (8 nm.) of Fied
fhddre nadumesd) e sty .onBhasc RPERSBRENFPPLAVE  Was purifie

(et hoxynet hoxy) et hyl ] phenyl ] net hangl (750 .5
wintl) s iddsteedidn Godamie R LRIEP SRR T ((Z%‘f%_e]"é’ygb acetate
mml ) and BFE3Et20 (232 [tL, 1.83 mpl t

T oAAr D) e ARTAEAT g AP DAY s i B0 as a

temperature. To this solution 25 cooled in ice was

lessiUr bt PSRN M bi carbonate  aqueous
sol ution, and r '
oy oo Gl o tor QR F R EA & 2 Sh Gy e
x*%ﬁ097%&3€%16J£§36§pﬁQQ?éﬁ?O§5§7 pgi nen)asd7dri(ed J=6.84 Hz,
ahhydr olis magnesi um sul fate. The drying agent

v T41867 ed, 03 8ndatpe, sayeqlosaed, eyapos L 1H) 6.91
under reduced pressure. Thus obtained residue

(s, 1H) 7.15-7.51 (m, 9H) 7.80 (s, 1H).

EST m/z = 508 (M+NH).
Reference Example 18

Preparation of 1—(benzyloxy)—2—bromo-5-chloro-4-[4-[2-

(methoxymethoxy)ethyl]benzyl]benzene

BnO O Ci O OMOM
Br

To a chloroform solution (8 mL) of [4-(benzyloxy)-5-

20 bromo-2-chlorophenyl][4-[2-

(methoxymethoxy)ethyl]phenyl]methanol (750 mg, 1.53 mmol)
cooled in ice were added Et;SiH (367 pnL, 2.30 mmol) and
BF;Et,0 (232 pL, 1.83 mmol), and the mixture was stirred

for an hour at the same temperature. To this solution

25 cooled in ice was added a saturated sodium bicarbonate

aqueous solution, and warmed to room temperature. An

organic layer was extracted with ethyl acetate, washed with
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was purified with silica gel colum chromatography 5'
(hexane: ethyl acetate = 4:1) to obtain the title

woanpaaeide (290 ng, 40% as a colorless oily ceapopwd?/060653
1H NVR (300 MHz, CHLOROFORMD) S ppm 2.88 (t, J=7.15
Hz, 2H) 3.28 (s, 3H) 3.75 (t, J=6.99 Hz, 2H) 3.97 (s,
4.61 (s, 2H) 5.12 (s, 2H) 6.96 (s, 1H) 7.10 (d,
%Eﬁﬁﬁ4)gn@d araeh leEZg%ﬁ?arggs(thﬁ@bluﬁsbuﬁkaté .49Phe

ference e 19 Preparation of

ay@sb Cole2-, and th 1vent
%Eglﬂylo§%§E4W§%|g?gx§rF2 FE_ 1gn e solvent was

%%%%X@at hexere tryildedn priekpieery| | Thagl abbpynadosesidue
BhO'Cl 0,0, BnO"'"CH BnO~-~ "OBn OBn To a

tels’ Prdrakd aiteolsitliion @& Lrice leinn] chxemabogaaphy
2-brono-5-chloro-4-[4-[2

(mbsmey iy petiayic ertzl)] then pbiteirp ddend i td s Gempound
20 was added dropw se under n|t Od%'t at nosphere
a(t2907&lgl #0%). @svehsedr leasudidy %I l'ithium

(234 'L, 0.609 mmol), and the xtur s stirred.f.o

5 HINMR ds300t Mio %@QF&%P&{E@I’“‘T%G% @ A s,

t et rahydr of uran._sal (3 ) .
21 £ 68 i a- %{)0&% gI ucr%ngo %{2‘5' Izarf:)t one (3 Lt rrng) 4.61

rQPWi 58) t M} Uy e1masd, 2H)
s(tsr'rrg'g) #rgﬂ %S‘hour d‘fedgﬁe&garre te n@a{}ﬁre zI'o t he

E)2}9)07/ 136116 PCT/ JP2007/ 060653 sol ution
v@gf 250&61 saturated aqueous sol ution of amoni um

q?% p;,_ag@zt LUl ting mixture was extracted with
yl " ‘acetate. The organic |ayer was washed with a

Reference Example 19

Preparation of 2,3,4,6—tetra-0—benzyl—1—c—[2-
(benzyloxy)-4—chloro—5—[4—[2—
(methoxymethoxy)ethyl]benzyl]phenyl]—D—glucopyranose
0._0.

To a tetrahydrofuran solution (3 mL) of 1-(benzyloxy) -
2-bromo-5-chloro-4-[4-[2-
(methoxymethoxy)ethyl]benzyl]benzene (290 mg, 0.609 mmol)
was added dropwise under nitrogen atmosphere at -78 °C a

2.6 M hexane solution of n-butyllithium (234 pL, 0.609

mmol), and the mixture was stirred for 5 minutes at the
same temperature. Then a tetrahydrofuran solution (3 mL)

of 2,3,4,6-tetra—O—benzyl—D-glucono—1,5—lactone (328 mg,

25 0.609 mmol) was added dropwise, and the mixture was stirred

for an hour at the same temperature. To the reaction
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saturated aqueous sol ution of amoni um chl ori de and
brine, 5 and dried wi th anhydrous magnesi um sul f ate.

woheo7dByilng agent was filtered off, and the seCvaP1007/060653

was evaporated under reduced pressure. Thus obtai ned
residue was purified wth silica gel columm
chronatography (hexane: ethyl acetate = 3:1) to obtain

1 0 18oratooh s m
PFY LB Sa R RN AR B R it Rt ot D oo

9 Ba’2f 3 8. 68tfectsd w1th
éhgﬁ 5582 ?ﬁ? g?§tﬁegﬁtﬁllg %ﬁf“ﬁk{wi 43- 4t21 (ﬁ? 6H)

étﬂ}l%%télﬁb 5HMS. Sfgdisic SHyed . 8¥s (GasH)WItER (s,

15 ESI mz 952 (MrNH4). Reference_ Exanple 20
Eaeg@a@bao aqﬁfeoﬁ%S}:olutioan b¥dromenium ghigrigepand brine,
benzyl -1 -[ 2- (benzyl oxy) - 4-chl or o- 5-[ 4- % a
ayidr axyiethytithe anhyfphwsy MpoDegiys Fb‘P— aggo /They drying
BnO BnO' '"OBn 20 OBn To an acebﬁnltrlle (0 ey ek ted
ae ntte ash FdAsemedn ofF .5 angy FhgoBQLVER tofas EVaP

ingﬁﬁb? el C)benz l-l-ﬁ%%ﬁo§€g ﬁyﬁ?% nzyPTpﬁenyPuFified
WD FeD8e %%’w“ LR IO ) "and S 20
4Q.

£'9 ot e B U3 007 TER L%%“?E“f?gé?%?ﬁa‘é?a
hc(?ﬁosrtlea roaltyte dde. m xture was stirred for 4.5

roo erature. To the reaction solution

Eﬁg'bﬁﬁ%ingﬁ"d gﬁig\a%m@mprmtﬁﬁ] @ ut, J=6.99 Hz,

e aqueous
2H) 3.28 (s, 3H) 3.60 (s, 5H) 3.94-4.02 (m, 3H) 4.04-4.15

(m, 3H) 4.43-4.61 (m, 6H) 4.71-4.97 (m, 5H) 6.89 (s, 3H)
7.37 (s, 27H) 7.50 (s, 1H).
ESI m/z = 952 (M+NH4).

Reference Example 20

Preparation of (1S)—1,5-anhydro—2,3,4,6—tetra-0—
benzyl—l—[2-(benzyloxy)-4—chloro-5-[4—(2—

hydroxyethyl)benzyl]phenyl]—D-glucitol ]

To an acetonitrile (0.5 mL) and tetrahydrofuran (0.5
mL) solution of 2,3,4,6—tetra-0—benzyl-1-c-[2—(benzyloxy)—
4—chloro~5-[4—[2—(methoxymethoxy)ethyl]benzyl]phenyl]—D—
glucopyranose (124 mg, 0.133 mmol) cooled in ice were added
Et;SiH (63.6 uL, 0.400 mmol) and BF3yEt,0 (40.4 uL, 0.320

mmol), and the mixture was stirred for 1.5 hours at the
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solution and an organic |ayer was extracted with ethyl

5 acetate. The organic | ayer was washed with brine,
wanaw7/1déited wi t h anhydrous nmagnesi um sul fate. PO®JP2007/060653

drying agent was filtered off, and the sol vent was

evaporated under reduced pressure to obtain 119 ng of

a residue. The residue was dissolved in isopropyl.

ether (0.7 . 10.T ' ugd r eoadded hours

BoBE EAMBFET BTt abhe 6T RE hhs okl o e S (0. 7

) ..and.t LON @51 &t | $6 Rl Bdn 8OO Ted in

g%hsﬂ?@.tﬁ?§%rg?ﬁééﬁiigtﬁg%ﬁis cooled to room

Eggpﬁ%ét URBeal 8 LheuPhxbHr SowaEmaBdedrhahate aandouke

resul'ting mxture was extracted with ethyl acetate. 15

éB%uEE%B the angaribentkayenyeaswaasketdractkdawidbueibed

sodi um bi car bonat e aqueous sol ution and brine, and

dicedtew thhanbydanis hagerswasn sashed ewithebEbngengnd

was evaporated under reduced pressure. Thus 8btained N

GeSiedU &1 tha snpydirousd magniesdium sxlgateco) thf drying agen

chromat ography 20 (hexane:ethyl acetate = 7:.3) t

olatsaifd tdeeed O£ .c Gmso (F@ seig.eilwasﬁg%apé’&a?atedo under

colorless oily conmpound. 1H

CHSUREEORMEBS US & 1R PPARIT ,1q¥5§‘%gof%m%eﬁﬁ)duae. 52-3. 60

11} aThe. rosids wof) of skplysf, ip dshBroptl, etnes (8.7 mi).
tHlen g ‘o', i NS A 2 Piopthgk (PIY oL Pland
% TgdFoantdhud ASnd, (0. L e prlarts el meacmont fixtaxe
L R0 e Tty 1,882 (oK) tnBohesenrs vas

reparation o
(%@Iéd[éé[ﬂo&rg'@&ub@ﬁ&hﬁ:é peraythe Znixture was added water,
(benzyl oxy) - 4- chl orophenyl ] -1, 5- anhydro-2, 3,4, 6-tetra-
Qind the resulting mixture was extracted with ethyl acetate.

And then the organic layer was washed with a saturated
sodium bicarbonate aqueous solution and brine, and dried
with anhydrous magnesium sulfaté. The solvent was
evaporated under reduced pressure. Thus obtained residue
was purified with silica gel column chromatography
(hexane:ethyl acetate = 7:3) to obtain the title compound
(79.1 mg, 68%) as a colorless oily compound.

"1H NMR (600 MHz, CHLOROFORM-D) & ppm 2.77 (t, J=6.42 Hz,
2H) 3.52-3.60 (m, 1H) 3.64-3.82 (m, 7H) 3.92-3.99 (m, 3H)
4.03 (d, 1H) 4.41-4.51 (m, 2H) 4.54-4.64 (m, 2H) 4.82-4.89
(m, 3H) 4.91-4.97 (m, 2H) 6.86 (4, J=7.34 Hz, 2H) 6.90 (s,
1H) 7.02-7.06 (m, 2H) 7.06-7.10 (m, 2H) 7.13 (t, J=7.34 Hz,

2H) 7.15-7.20 (m, 3H) 7.20-7.33 (m, 17H) 7.36 (4, J=7.79 Hz,

2H).
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5 benzyl -D-glucitol BnO CI NH2 O BnO BnO' "' OB
n OB
To a tetrahydrofuran solution (2.0 nL) of (1S)-1,5- "

wanhydsera, 3, 4, 6-tetra- O benzyl -1 -[ 2- (benzyl oxpETAPIOT/060653

ro-5- [4-(2-hydroxyethyl)benzyl] phenyl]-D [

_ gl uci t ol
(79.0 ng, 10 0.090 mmol), triphenyl phosphine (53.1
nmg, 0.203 mmol), and phthalimde (23.9 ny, 0.162

nmol )  cool yas added a 40% di i sopropyl
%§8d%é%rﬁo§€?ap% @g?utlon in tol uene (386 pRLPyO.ZOB
nmol ) %€q§épcété}é@g}éﬂf@sphere After the reaction

sol ut} roomtenperature for 1.5
15
hour s, et hano o) iingh
r s yas- psidegd- { hedarinoe )benzyl]-2-
hydra2|%§ nDno ydra e (43.7 'L, 0.90 mol) was ad&id

KBQnEQ@ox??aQLbﬁmoﬂbﬁhéhﬁlwas Stanhgdrat26064ﬁ6rtgtra -0-
ours er the mxture was cooled to room

beRRefabugeucatd1M sodi um hydroxide a
gueous sol ution
was added thereto and the 20 resulting m xture was

ext r adhed NHget ate. The organic |ayer was
washed VVI @, and dried with anhydrous magnesi um
. e solvent was evaporated under reduced
prepgsuyerohhus obt ai ned residue was purified with
silicaogel colum chromat ography (chl orof orm net hano

25 = 9

ot Jggégﬁ%ggg@h&g g%ﬁtﬁoﬁﬁgu%gma%o@i% Y5gTpgeis-
rﬂﬁ? lngg 13 - 42%)5%'? %69(11?2% ’\("lﬁ) e ?fi!}()rﬁgfuﬁr'l)loro 5-
3% Zﬁgﬁ?ﬁ%yép%%b%ﬁl] 15]7-d‘12g11£’d:i)tdtL 4079 B g ,

0.090 mmol), triphenyl phosphlne (53.1 mg, 0.203 mmol), and

phthalimide (23.9 mg, 0.162 mmol) cooled in ice was added a
40% diisopropyl azodicarboxylate solution in toluene (386
uL, 0.203 mmol) under nitrogen atmosphere. After the
reaction solution was stirred at room temperature for 1.5
hours, methanol (1 mL) was added thereto. Then hydrazine
monohydrate (43.7 pbL, 0.90 mmol) was added, and the
reaction mixture was stirred at 60°C for 3 hours. After the
mixture was cooled to room temperature, a 2 M sodium
hydroxide aqueous solution was added thereto, and the
resulting mixture was extracted with ethyl acetate. The
organic layer was washed with brine, and dried with
anhydrous magnesium sulfate. The solvent was evaporated
under reduced pressure. Thus obtained residue was purified
with silica gel column chromatography (chloroform:methanol

= 9:1) to obtain the title compound (39.2 mg, 50%) as a
colorless oily compound.
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2H) 6.88 (d, J=5.60 Hz, 3H) 6.97-7.43 (m 28H). 5 ESI
mz = 874 (MtH). Reference Exanple 22 Preparation of

woe-2t07aseH&- chl or obenzal dehyde ~Cl J~ Br - CHECTOP07/060653
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suspensi on of 5-brono-2-chl orobenzoic acid 10 (18.5
g, 78.5 mol)in chloroform (157 nL) was added
N, N-di net hyl formam de (0.5 nlL), and oxal yl chl ori de

8.1 nl, 94 d i heget supt2.83-2.
o oksaP e TR QUEROBICET GO PPl TE orpca 00206
&fnr §Bl)msr.‘$%§§’. 6%”%{'“@9) gogeent Bat efl, uBHr 3r.odued

essure.

us obt al ned residue 15 was di ssolved in

Ghher af0k3( 157y, 4120d 6added mpw.8a -at. 90Cm.0 H) 4.95 (s,
suspensi on of N, O di et hyl hydr oxyl am ne hydrochl ori de

692119 .88 Q4,2 mmnlep @] GHi)eshplam.#8 (26. 28HH., 188
mol) in chloroform This reaction solution was

$id1 med 0730 (M+b)t.es at the sane tenperature, and
then 20 washed with water, a saturated sodi um

bi car RefiarenaquBsampleoldti on and brine. And an

organic |layer was dried with_ anhydrous n sh m
sul f aPeep@matdepi A ég?ﬁ?mﬂﬁg‘FpﬂgﬁPganzgﬁg? nd the
sol vent was evaporated under reduced pressure to
obt arR24.0 g of a residue. 25 Thus obtai ned residue

was 5so0l ved in tetrahydrofuran (157 nL), and
IBWhiunﬁ%ﬂhninun1hydroxide (1.19 g, 29.0 mol) was

gradu? |y, added ggg;et L1 906moAtleh1ldtobehkote acid

2007/ §B%1§u§@ﬁp 6bf$bgo§%3 reaction sol ution was

Cglgé ? g0 'Pe%: 5 %m%di‘)/ﬂ{ Aol OF b o€ (L5 MasL Jreakiahdded

added thereto, and the mxture was stirred at room

R4 AL Sy { FErnidaut@ss e, camanoxalyehlomsde (8.1 ml,
94.2 mmol) was added dropwise thereto at room temperature.
This reaction solution was stirred for 30 minutes, and then
concentrated under reduced pressure. Thus obtained residue
was dissolved in chloroform(157 mL), and added dropwise at
0°C to a suspension of N,O-dimethylhydroxylamine
hydrochloride (9.19 g, 94 .2 mmol) and triethylamine (26.3
mL. 188 mmol) in chloroform. This reaction solution was
stirred for 30 minutes at the same temperature, and then

washed with water, a saturated sodium bicarbonate aqueous

solution and brine. And an organic layer was dried with

anhydrous magnesium sulfate. The drying agent was filtered

off, and the solvent was evaporated under reduced pressure

to obtain 24.0 g of a residue.

Thus obtained residue was dissolved in tetrahydrofuran
(157 mL), and lithium aluminum hydroxide (1.19 g, 29.0
mmol) was gradually added thereto at 0°C. After this
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washed with a saturated sodi um bi carbonat e aqueous
solution 5 and then brine, and dried w th anhydrous

worgTaseéum sul fate. The drying agent was filtecedrmbi/geoes3

15

20

25

and the solvent was evaporated under reduced
pressure. Thus obtained residue was recrystallized
froma m xed solution of ethyl acetate:hexane (1:9)

t t ai L1l 1 d
EorartBhabiRE ool RS o LR Dy S,

E§E1§r§éu£ﬂly3a§déa tﬁereibﬁ #n65thedpidtBrd7yag. ggirred at
, J=2.56 Hz, 1H) 10.41 (s, 1H).

B@BﬁfeeﬁgeE&ﬂﬁﬁbefBB 16 Rispaeati dFheforganic layer was
(5-brono-2-chl orophenyl) [4- [2- (nethoxynmet hoxy .
ghBykel phenyh] satuiated €edonmVPiBATrPPANB ecéﬁ&&@ Fpgogution
nmet hod as- with Reference Exa

5nhrmhaanchh@nobeﬁzémé@ﬁyHén%a§naggﬁopﬁspggaegﬁum spgtate.

(benzyl oxy) - 5- br ono- 2-chl or ohenzal dehyde, e
o g 5T, MG WIS 38h R Ted AS. EPEorSIISeY "o

gv%o@%%%pﬁg glrg‘%@r&ge'}luf}% ; %%%M%Temkﬁ%% Qin@dpﬁ@s idue
'#%%}%ﬁﬁéa? ﬁg%:ﬁ%%é&&sdyﬂkiéﬁt%f7é¥ijﬂn

eréence Exanple

Pre aratlon br I e b d (11.3 g,
A Bl TS e il ke e

l1b c ovoM Br |\
16?9%3? %oro%%%o%#%ﬁﬂﬁ ]4 ﬁE)zegs ( 5- br ono- 2E

1H NMR (300 MHz, CHLOROFORM- -D) & ppm 7.35 (4, J=8.47 Hz,
1H) 7.65 (dd, J=8.47, 2.56 Hz, 1H) 8.04 (d, J=2.56 Hz, 1H)
10.41 (s, 1lH).

Reference Example 23

Preparation of (5-bromo-2-chlorophenyl) [4-T2-

(methoxymethoxy)ethyl]phenyl]methanol

O Cl O OMOM
OH

By conducting a method as with Reference Example 17 in
which 5-bromo-2-chlorobenzaldehyde was used instead of 4-
(benzyloxy)-5-bromo—2—chlorobenzaldehyde, the title
compound (4.55 g. 63%) was obtained as a colorless oily
compound.

1H NMR (300 MHz, CHLOROFORM-D) & ppm 2.89 (t, J=6.99 Hz,
2H) 3.26 (s, 3H) 3.74 (t, J=6.99 Hz, 2H) 4.59 (s, 2H) 6.11
(s, 1H) 7.13-7.39 (m, 6H) 7.82-7.84 (m, 1H).

Reference Example 24

Preparation of 5-bromo-2-chloro-4-[4-[2-
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chl or ophenyl)
[4-[ 2- (et hoxynet hoxy) et hyl ] phenyl ] met hanol 5 (0. 265

W@ 200/188id6 ol ) was added triethyl am ne (105 LPCOJPH67/060653

10

15

20

25

_saturated sodi um bi carbonate 20 aqueougesgkgt'on
I r

nol ). And net hane sul fonylchloride (58.5 tL
mmol ) was added dropwi se thereto at gC and theonZ§?ure
rﬁz félr{ed for|2 hours at the sane tenperature. To
ac n_s ' er, a .
BsEPeRRGSBom e P e R e ey e R L e th et hy!
;’;ur:]etate(.{;II The orgamic |ayer was washed with brine, and
ayer was dried w th anhydrous magnesi um
?r . drying agent was filtered off, and the
ol vent was evaporated under reduced pressure to
obt ai §, 8,1 881 6H6FokA JolatLdh of bf &rmi:3odfit (BnbYSNA-4r)
of thus obtained residue and Et3SiH (165 !,L 1.03
el opasngdded 4BFAEY MOthoxymethogyd exhidPhegy gmethanol
and the mxture was stirred for an hour at the saﬁe
H{ONRESAIYr @.. 68T smoddc tiasn addledt itar etky IRgdRed (Ai%h M -

(0t.wisse yumald) -t handbmehbanaftlfABY SFRARTFE Wik ©0-756
dried with anhydrous magnesi um sul fate Thﬁ ﬂryhﬁg
agert). wees faddest draprise et sty hF fgd the mirture was

evapor at ed under d .
R AR I T T TS S CopHUR Ul 198 the

chr omat ogr a 25 (he ; t : i
A R ot o A e e T -

M. Qe MREODHIRA 1oL
e ACTER20 ¢ HED663 The
EEPé;Eﬁce anpl e Preparation of
¢t £1¢&r QreNZYsnéa Grl ¥h bt Dii®; 3and the organic layer

%
[ 4-12-( et hoxymet hoxy) et hyl | benzyl ] phenyl ] - D- gl ucopyra
NP2§ dgleém@&%ﬁngnﬂ&&fbhs magnesium sulfate. he drying
agent was filtered off, and the solvent was evaporated
under reduced pressure to obtain a residue.

To a chloroform solution (3.4 mL) of thus obtained
residue and Et;SiH (165 pL, 1.03 mmol) was added BF3; Et,0
(104 pL, 0.824 mmol) at 0°C, and the mixture was stirred
for an hour at the same temperature. This reaction
solution was washed with a saturated sodium bicarbonate
aqueous solution (twice) and then brine, and the organic
layer was dried with anhydrous magnesium sulfate. The

drying agent. was filtered off, and the solvent was

evaporated under reduced pressure. Thus obtained residue

was purified with silica gel column chromatography

(hexane:ethyl acetate = 9:1) to obtain a pale yellow crude

product (41 mg) .
ESI m/z = 386 (M+NH,) .

93



BnO'" OBn OBn 5 A crude product of the title conmpound
(1.07 g) was obtained as a colorless oily matter

weaceewridéing to the method as with Reference Exaapbr2029060653

10

15

20

i n which 5-brono-2-chl oro-4-
[ 4-[ 2- (net hoxynet hoxy) et hyl | benzyl | benzene was used
instead of 1-(benzyloxy)-2-brono-5-chloro-4-[4-[2 10

(netE§x¥gggpgéyk§5mégkbgﬁzyl]benzene. ESI nlz = 846

( MEN erence e 26 Preparation of

(15) %ré ?EH&E%H 8f3a4364t gLkatOa-0-benzyl-1-C-[4-chloro-3-
enzy 4-chl oro- 3-[ 4- (2- hydr oxyet hyl ) benzyl ] phenyl ]

Gt d:8me@h o3ty ) Y 10 HenizyRri@Henly' 106D - ORopyranose
crud[e product of the t|t| e conmpound (0.262 g) was

a Ny matter according to the
met hod Has j erence Exanple 20 in which

Br® 4Y6-1 0 benzyl-1-C (4-chloro-3-[4-]2-

( MBREO mpxy) et hyl ] benzyl ] phenyl ] - D- gl ucopyr anose
was US@gin i nst ead of

2,3,4,6-tet 0-b | -1-C[2-
Alf}Ch: ﬁ[:o erﬁgﬁfﬁvﬁow[ 1:’;61?128(%?| (%)@Hizy(l r%)l i
Eg}ptﬂriequr%esa(%m es%e?%i,%nr%at%ﬁq{:ég%gﬂa) 0@9% method

Pr epar at n of (19); 4 hyl yblcH -
cﬂ?o‘f’b e Tr‘i 2 a lé I%??@Eﬁf&%@ﬁéy%%ﬁ? *

9{2-(methoxymethoxy)ethyl]benzyl]benzene was used instead

of 1—(benzyloxy)-2-bromo-5—chloro-4-[4—[2-
(methoxymethoxy)ethyl]benzyl]benzene.
ESI m/z = 846 (M+NH,).

Reference Example 26

Preparation of (1S)—1,5—anhydro—2,3,4,6—tetra-0—
benzyl—l-[4—chloro-3-[4—(2-hydroxyethyl)benzyl]phenyl]—D—

glucitol

CCQ
BMTA\ o

BnO" “'OBn
OBn

A crude product of the title compound (0.262 g) was

OH

obtained as a colorless oily matter according to the method
as with Reference Example 20 in which 2,3,4,6—tetra—0—
benzyl—l—C—[4-chloro—3—[4—[2—
(methoxymethoxy)ethyl]benzyl]phenyl]—D-glucopyranose was
used instead of 2,3,4,6—tetra—0—benzyl-1—c-[2—(benzyloxy)-
4-chloro-5-[4-[2-(methoxymethoxy)ethyl]benzyl]phenyl]-D-
glucopyranose
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Cl NH2 BnQ0O BnOO' ""OBn 5 OBn A crude product of
the title conpound (0.230 g) was obtained as a pale

we@ebd7adsiasl y matter according to the nethod aBCHiIPI07/060653

10
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20

Ref erence Exanple 21 in which (1S)-1, 5-
anhydro-2,3,4,6-tetra-O benzyl-I-[4-chloro-3-[4-(2 10
hydr oxyet hyl ) benzyl | phenyl ] - D-gl uci tol was used

Last ead of

ESd) 1 25 25 188 NH8) 4 6 ¢ ot ra- O benzyl -1 - 2- (benzyl ox

y)-4- 27

chIorg?ggfﬁ??%-%ﬁg?gisethyl)benzyl]phenyl]-D—gIucitol.

ReferﬁEEﬁaE&@ﬂ@heo£8(ES¢paFaBLDm—oﬁ-aminoethyl)benzyl]—4—

(1S)-1, 5-anhydro-2, 3,4,6-tetra-0O 15 .

Renstopirdnd-1(lbansylamty)irs—(24 3orobolietrp-N-hepeiy Dygdicitol

yl]- D-galactitol Bn O Br BnOO BnO'"'OBn OBn The

title conpound was synthesized according to the nethod

as with Re | 2 in which 2,3,4,6-tetra- 20

O berz o-1,5-1actone was used instead of

B9 4 16-tfletra-O benzyl - D- gl ucono-1, 5-lactone. 1H NMR

( 36R0VREZ, "B OROFORM D) b ppm 2.12 (s, 3H) 3.32-3.81

95 WO 208w/ 136116 PCT/ JP2007/060653 (m 4H) 3.86 (s,

2H) 4.07 (t, J=10.72 Hz, 3H) 4.32-4.47 (m 2H)

4.49-4. 80 5H). 4..93-5. (01lHB06.80was
Aot Rl BT e e 18 RpPan 0B

7.01 ESI z = 911 (Mm+

WMl 2 Lﬁfigrféffom Gn2®er according to the

method as with Reference Example 21 in which (1S8)-1,5-

anhydro-2,3,4,6—tetra—0—benzyl—1—[4—chloro—3—[4-(2-
hydroxyethyl)benzyl]phenyl]-D—glucitol was used instead of
(lS)-1,5-anhydro—2,3,4,6-tetra-0-benzyl—l—[2-(benzyloxy)—4—
chloro—5—[4—(2-hydroxyethyl)benzyl]phenyl]—D—glucitol.
Reference Example 238 '
Preparation of (1Sf—1,5—anhydro—2,3,4,6-tetra—0—
benzyl-l—[2—(benzyloxy)—5—(4—bromobenzyl)—4—methylphenyl]—

D-galactitol

The title compound was synthesized according to the
method as with Reference Example 2 in which 2,3,4,6-tetra-
O-benzyl-D-galactono-1,5-lactone was used instead of
2,3,4,6—tetra—O—benzyl—D—glucono—1,5—lactone.
1H NMR (300 MHz, CHLOROFORM-D) d ppm 2.12 (s, 3H) 3.32-3.81
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Preparation of (1S)-1, 5-anhydro-2,3,4,6-tetra-0O
benzyl -1 -(2-(benzyl oxy)-5-[4-[ (Il E)-3-carboxyprop-I|-en-

wa-200/1Bonzyl | - 4- met hyl phenyl )-D-gal actitol BROTPRODI/060653

~ ~I 0 BnO BnO "OBn OBn 10 The title conpound (377
ng, 419% was obtained as a pal e yel | ow anor phous (
conpound from (1S)-1, 5-anhydr o-

3, -tetra-Q bgnzyl,- k[ beazyl 5- G4 b b
ORI A i S e U
%@‘SE&%‘ ds,89 the wathad oas swotrh (Ref sH9nGe 7Bxdmpl @H3. 6.80-

. LES™ The ‘conpounds of the present invention
Wi lgy ke fusther, oedesars had i26myor @sdetdiz = 191dhdM+Na) .
follTow ng exanpl es and test exanples, which are not

intamdedN=g .| i mt the scope of the 20 invention.
Exanple 1 Preparation of

(1S) - Rebearhydr 8xhmp2eh@8r oxy- 5-[ 4- [ 4-
[ (2- hydroxy-1, 1-di net hyl et hyl ) am no] - 4- oxgbuyt yl benéyl
]-4- Pepetrhyipheof xlﬁJgﬂuéi-ﬁahY%OV\é'é@G? I%é%f%' )

PCT/ JP2007/ 060653 H O O OH "
benzyl—l—(2-(benzyloxy)—5-[4}?giEffg%cé%%oé%ﬁrop—l—en—l—

yl]benzyl]—4—methylphenyl)—D—galactitol

The title compound (377 mg, 41%) was obtained as a
pale yellow amorphous compound f£rom (18)-1,5-anhydro-
2,3,4,6—tetra—0—benzyl—l—[2—(benzyloxy)—5—(4—bromobenzyl)—
4—methylphenyl]—D—galactitol (918 mg, 1.03 mmol) according

to the method as with Reference Example 3.

EXAMPLES

The compounds of the present invention will be further
described in more detail in the following examples and test
examples, which are not intended to limit the scope of the

invention.

Example 1

Preparation of (lS)—1,5—anhydro—l-[2—hydroxyf5-[4—[4—
[(2-hydroxy—1,1—dimethylethyl)amino]-4-oxobutyl]benzyl]-4—
methylphenyl)-D—glucitol
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(1) Preparation of
(1'S)-1, 5-anhydro-2, 3,4, 6-tetra- O benzyl -

wa2p@Agbnzyl oxy) -5-[4-[ (1E) - 4-[ ( 2- hydr oxy- | , 1PCT/JP2007/060653

10

15

20

25

(rjr:etnﬁt Ihy:qet hl>/j|| ) zEl}m' Ino] -4-oxobut-1-en-1-yl ] benzyl]-4- 5
yl phenyl]-D-glucitol To a chl oroform [
m.) of (1S)-1,5-anhydro- sofution (2.2
2,3,4,6-tetra- O benzyh-1-[2-(benzyl oxy)-5-[4-[(1E)- 3-
< nzyl ] - 4-met hyl phenyl ] -D-gl uci t

23 nmol\y,were added
\ ng- 2- net hyl -1 - propanol 10 (40 ng, 0.446 mmol ),

H®y g%&lbenzotriazole (33 nmg, 0.245 mol) and WSC
(60 n®! 0.312 mol), and the nmixture was stirred
qQUET Prefparait e gTEgr-at, Br-anhydrohe Badotbi-igtra-0-benzyl-
sol ution was added water, and the resulting m xture
viag 2 -§tterantledyi-5 [dh [dridordml (Préyergaic 1layer was
washed 15 with brine, and dried with anhJ dr ou
rbigreeivuire Sy ¥ Jameno e aatoitig Lagdm! 5 Phem ek ke o
and the solvent was evaporated under reduced ’
messhyiphermills it GHdP Y esi due was purified with

e )

(1 glo Ao’ 3'55%1%'0%»%2{ WL L R RESRE FyBYs 2,5 ammyaro-
0 an or i

N (ot S e SRR B L et P oty PRI L P13 -

(Ssrptln ol (- P5 12H e KBS 11 -BHj lucitol
Guediafodh (g 5h Moin Fl-dept RSty b
4&?&11&985 é ”i%g’hl)unoﬁ) OPefs, adddd 22 Ednise - 1 Hhe Bh¥B- B-2dopanol
( 6.45 (d, 25 J=15.54 Hz, 1H) 6.75 (s, 1H
6 89-8g 970 (26 Ao¥) P31 {Wydrdey Wéntatrago¥e 1037 mg, 0.245
(m 26H). 97 WO 2007/136116 PCT/JP2007/ 060653 ESI mz
=mQ88) S&MtNac (8) Ryeparal2ommel), and the mixture was
Ezg)éléS-anh%droﬁl-[2-hydroxy-5-[4-[4-

i hydaosyetnighit net hybemhyeyperabhra. oxkb it |TRAOD
]-4- ImE‘thyl|ohenyl]-Dqucito|l)l ¥ AR ] oy
solution was added water, and the resulting mixture was

extracted with chloroform. The organic layer was washed
with brine, and dried with anhydrous magnesium sulfate.
The drying agent was filtered off, and the solvent was
evaﬁorated under reduced pressure. Thus obtained residue
was purified with silica gel column chromatography
(hexane:ethyl acetate = 5:1 to 1:2) to obtain the title
compound (120 mg, 56%) as an orange-yellow oily compound.
1H NMR (300 MHz, CHLOROFORM—D) d ppm 1.26 (s, 6H) 2.19 (s,
3H) 3.11 (4, J=7.46 Hz, 2H) 3.54-3.63 (m, 3H) 3.67-3.85 (m,
5H) 3.89-4.05 (m, 3H)‘4.40—4.68 (m, 4H) 4.81-4.95 (m, 3H)
5.00 (s, 2H) 5.60 (s, 1H) 6.08-6.21 (m, 1H) 6.45 (4,
J=15.54 Hz, 1H) 6.75 (s, 1H) 6.89-6.97 (m, 2H) 7.03 (4.

J=7.93 Hz, 2H) 7.11-7.45 (m, 26H).
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5 To a nmethanol solution (1.2 nL) of (1S)-1,5-anh -
2,3,4,6-tetra-C>b¢nzyI-I-[2-(ben;ylox§)-%-[h-[(lE¥?2?[
wO02007hpéinexy- 1, 1- di net hyl et hyl ) am no] - 4- oxobut PCTEP2027/060653
yl ] benzyl ] - 4- met hyl phenyl ] -D-glucitol (120 ng, 0.124
nmmol ) was added 10% pal | adi um acti vated carbon (22
and the 10 m xture was stirred overni ght under a

ng) ,
Eé#rﬁggn=abggsBQﬁgﬁagt roomtenperature. The reaction
utfon was filtere through celite, and evaporated

gﬁqe!bxfeg‘i%%ﬁow gsYne)ta, sobhayara-ne§dhydrdmys 5-[4-[4-
bt'ai ned residue was purified with silica gel colum
GHLUIRIRARNY, 1(-ahhetalaerthydt) hadelo 1= 415xpbut vild bengy 11 -4-
to obtain the title conpound (58 ng, 90% as a

Gt 18R ryalde-gINRR tedt a and M5 data of the conmpound
are shown in Table 1. Exanple 2 Preparation of
(1S) - To5aankytrooll- ERlhydepx 152 ML) 40L2615) -1, 5-anhyaro-

[ [ 2- hydroxy-1 - (hydroxymet hyl ) - 1- met_hyl et hyl ] ari nal, 4
o f 1 e 13 et S G T g S - [ (2-
6/OH HOr / C OO CH qg HC' "'CH QH
@mqwq§ﬁn%H;Tg;qﬁthylethy amino]-4-oxobut-1l-en-1-
et S'Th%-drofz %34 SLL A RAAYY (120 mg, 0.124 mmol)
?ﬁ[dﬁo tT %%81?3 ‘P‘ngfaﬁ - yd%/oxy-l 5o
- TR D el dwd J Al @ arb s opatt -thg BN-dnd the

v %e?é%n;?-ﬁJ?ﬁ%yﬁ%enyﬁ% gfgugci tol 98 gF
mixture was stirred overnight under a hydrogen atmosphere
at room temperature. The reaction solution was filtered
through celite, and evaporated under reduced pressure to
obtain a residue. Thus obtained residue was purified with
silica gel column chromatography (chloroform:methanol =
20:1 to 5:1) to obtain the title compound (58 mg, 90%) as a
colorless powder. NMR data and MS data of the compound are
shown in Table 1.

Example 2

Preparation of (1S)-1,5-anhydro—1-[2—hydroxy-5-[4—[4-
[[2-hydroxy-1-(hydroxymethyl)-1-methylethyl]amino]-4—

oxobutyl]benzyl]—4—methylphenyl]—D-glucitol

(1)Preparation of (1S)-1,5—anhydro-2,3,4,6—tetra—0—benzyl—
1—[2-(benzyloxy)—5-[4-[(1E)—4—[[2-hydroxy—1-
(hydroxymethyl)-1-methylethyl]amino]-4—oxobut—1—en—1-

yl]benzyl]-4-methylpheny1]-D—glucitol
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WD 2007/ 136116 PCT/ JP2007/ 060653 The title conmpound

(91 ng, 44% was obtained as a colorless oily ggnpound

waeewrdéng to the method as with Exanple 1 (1pPCTAP2007/060653

mﬂlfh 3-ag120-2-nethyl-1,3-propanedio| was used
i nstead o -am no- 2- net hyl -1 -propanol. 5 1H NVR (300
!\%/Hi,5 CHLOR?FORM-D) 8 ppm 1.19 (s, 3H) 2.20 (s, 3£D

: éﬂf ﬁi—g%gﬁcggp ahk E‘gf%g- 8344 M wafHHpBadred. &4 a
(m LR7C 4S8 P0m 4H) 4.80-4.94 (m 3H) 5.00 (s,

- - 6 .
Eohstiate b1 BB RSN ES (8 o e,

#Donb1117.(35 (M whiQh24Hamdnd5-27 méGhiyh- 12H)-pregangdiol was
= 10§r4-5(|\/"fFNa). (2) Preparation of by 12Ryp *

Ea Lttty & -2k-dn-noy-@r-methy-l]-4-propanol .
[[2-hydroxy-1-(hydroxynethyl)-1-nethyl et hyl ] ani ng] - 4-

o htry | (3o - £HEEROFQRED) 16 DRI doilfol(sk53d &-20 (s,
met hanol solution (1 m) of (1S5)-1 5-an? dr o-

BIB), 43 6L etd a- Ghehg iz | -3D) (%e%%-yfﬁ &3) %L[ﬁ(ﬂ[lz 1%)1_31:%.04 (m,

[ 2-
W otf? _J{T@Ermy {@iﬁﬁ ')aoﬁ'm%y(*“b’t ) &t Ho) (. o~ %"
-1 - - - enzyl ] - 4- net hy - | uey t ol
g}zb?h@?'fg:}h}?%ﬁ%éswa? d Jfg&eé;gﬁ SO et o
a t i
et riani TRz A Hehe byl (Ui 28y 1 28F T 11-7.35 (.

:§¥%ﬁéﬂ§§§§7 E@egﬂeagﬁ;on solution was filtered

celite, and evaporated under reduced pressure

t L, N_ a [ i i
g P _a; 6§81 lpgendus obtai ned residue was
d?ssgﬁaéd in methanol (1 nmL). And 20% pal | adi um

hyg?0§fgﬁa§§ti8ﬁ 88) (18- afsleanhpéret b; [ ardydhexy-5-[4-14-
m xture was stirred under hydrogen atnosphere at room
tFPpeﬁgagbgytmL(Byd393ymeﬂhglbeaemeth%et vibamhpel-4-
filtered through celite, and evaporated under reduced
PoREBULEL]benbyal n4ametbyinbenyd] ver 2860911345116

PCT/ JP2007/ 060653
To a methanol solution (1 mL) of (18)-1,5-anhydro-

2,3,4,6-tetra—0—benzyl-l-[2—(benzyloxy)-5—[4-[(1E)—4—[[2—
hydroxy-l—(hydroxymethyl)-1-methy1ethyl]amino]—4—oxobut-1—
en-l—yl]benzyl]—4—methylphenyl]—D—glucitol (91 mg, 0.0926
mmol) was added 10% palladium—activated carbon (16 mg), and
the mixture was stirred overnight under a hydrogen
atmosphere at room temperature. The reaction solution was
filtered through celite, and evaporated under reduced
pressure to obtain a residue. Thus obtained residue was
dissolved in methanol (1 mL). And 20% palladium hydroxide
(91 mg) was added thereto, and the mixture was stirred
under hydrogen atmosphere at room temperature for 2 days.
The reaction solution was filtered through celite, and

evaporated under reduced pressure to obtain a residue.
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Thus obtai ned residue was purified wth silica gel
columm chr omat ography (chl orof orm nethanol = 5:1) to

wohb@Eietihe title conpound (32 ny, 65% as a eorOPl0eTE60653

powder. NVMR data and MS data of the conpound are
shown in Table 1. 5 Exanple 3 Preparation of
(1S)-1, 5- anh)glidro | -[2-hydroxy-5-[4-] 4-

Yok Fohi sty daexpiet Y bheihh] aalinek 4el column
%&%utyl%enzy?c]e A5 met hyl p%eny -D-gl ugtol h g—l HO /
ngdmeg %h?o(dﬂ@oro"f'ogﬁl m@‘l‘.lhh@.o(l.l): Br:apartat iortagh the

ro-2,3,4,6-tetra-O benzyl -
Ysfedd W@?@/)(a& hedr.[ (658))- 4] o2 cojdmdeps ppwder. NMR
bi s( hydr oxynet hyl ) et hyl ] am no] - 4- oxobut -1 - en- | benz
Vdta 4neMsy qutenydf] -HheglaomposindTlaet ﬁhoémcé-l’f’pé'ﬁ"fﬂ
(151 ng, 55% was obtained as a 15 pale yell ow powder
accor gixagpile Bhe nethod as with Example 1 (1) in

whi ch tris(hydroxynet hyl)am nonet hane

i nst eRaephratienne@L2-(AS .S aﬁ,hgggﬁmlmq%_'ﬂpq%ﬁogog [4-[4-

s i et il o
Aot 5 B - ‘%r-% A IVAE o5, 00 (3
(s, 1H) 6.75 (s, 1H 6.@8 (d, J=5.91 Hz, 2H) 7.03 (d,

J=
: VA~ . m 24H) 7.36-7.44 (m- 2
ES g Q @ H)o 2 If) Prepar ation of K

“'OH

OH
(1) Preparation of (lS)—1,5-anhydro—2,3,4,6-tetra-0—benzyl—

l-[2—(benzyloxy)-5—[4-[(1E)-4-[[2—hydroxy-1,l—
bis(hydroxymethyl)ethyl]amino]-4—oxobut-1-en—1—yl]benzyl]-
4-methylphenyl]-D-glucitol

The title compound (151 mg, 55%) was obtained as a
pale yellow powder according to the method‘as with Example
1 (1) in which tris(hydroxymethyl)aminomethane was used
instead of 2-amino—2—methyl—1—propaﬁol.
1H NMR (300 MHz, CHLOROFORM-D) & ppm 2.22 (s, 3H) 3.18 (44,
J=7.15, 1.09 Hz, 2H) 3.43-3.81 (m, 12H) 3.87-4.02 (m, 3H)
4.36-4.67 (m, 4H) 4.80-4.93 (m, 3H) 5.00 (s, 2H) 6.10-6.22
(m, 1H) 6.47 (4, J=15.85 Hz, 1H) 6.68 (s, 1H) 6.75 (s, 1H)
6.93 (d, J=5.91 Hz, 2H) 7.03 (d, J=8.08 Hz, 2H) 7.10-7.35
(m, 24H) 7.36-7.44 (m, 2H).
ESI m/z = 998.5(M+H).
(2) Preparation of (1S)-1,5—anhydro—1—[2—hydroxy—5—[4—[4-

[[2—hydroxy-1,1-bis(hydroxymethyl)ethyl]amino]-4-
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[[ 2- hydroxy-1, | - bi s(hydr oxynet hyl ) et hyl ] ani no] - 4-
Wb 2007/ 135116 PCT! 9P5007) 60683 | - L el -4 490

woxoebusyiiy benzyl | - 4- met hyl phenyl ] - D- gl uci t ol TReTAOP100Z060653

compound (60 ng, 76% was obtained as a colorless
powder according to the nmethod as wth Exanple 2 (2).
NVR data and Ms data of the conpound are shown in 5

%gb SEYﬁébﬁﬂa?E [% mé{ﬁ fﬁﬂéﬁ9ﬂloﬁ—%lucitol
oo %yé‘% jj?%n@&%ﬁ‘bmbwollﬂ@emi ﬁadﬂycﬁbmcynéd as a

nethy pheny 5-anhydro-D-glucitol HO HONN®2 O
E% or18sEOpolaer ac@b&dlﬁgctb(iherephpdtaenwmth Example 2

-1-[5-14-[(1E)-4-[ (2-ami no-|
gb'TEt hylir 2q @@ eahd | NS ndatbg - 4 Olzlm@u@omp@mnqi S pEROYE | in
ffaenayhaxy) - 4- met hyl phenyl ] - 1, 5-anhydro-2, 3, 4, 6-tetra-

O benzyl-D-glucitol 15 The title co
npound (75 ,
42% wamampbeakned as a pale yellow powder. accorgi ng

to the nethod h Ex ' '
T D
no- 2- e y - -pro
E%W ; f’%g’u(q%’“ %7(239‘9’#&% 2.19
3. 53-3. 87
; tfé”é@‘ (23'5] d]m5 ﬁszlyz%%% ]%li)é?t‘ﬁ;bw 4.57-4. 66 Em
H) 481494(m 3H) 1500 (s, 2H) 6.08-6,23 (m 2H
. ' }@N@ 75 (s, 1H) 6.93 (dd,

(1) Preparation of (lS)—l-[5-[4—[(1E)—4—[(2-amino-l,1-
dimethyl-z-oxoethyl)amino]—4—oxobut—1—en—1—yl]benzyl]-2—
(benzyloxy)—4—methylphenyl]—1,5—anhydro—2,3,4,6—tetra—0—
benzyl-D-glucitol

The title compound (75 mg, 42%) was obtained as a pale
vellow powder according to the method as with Example 1 (1)
in which 7-amino-2-methylpropionamide was used instead of
2-amino-2-methyl-1l-propanol.
1H NMR (300 MHz, CHLOROFORM-D) & ppm 1.55 (s, 3H) 1.57 (s,
3H) 2.19 (s, 3H) 3.12 (dada, J=7.38, 1.17 Hz, 2H) 3.53-3.87
(m, 6H) 3.89-4.05 (m, 3H) 4.39-4.54 (m, 2H) 4.57-4.66 (m,
2H) 4.81-4.94 (m, 3H) 5.00 (s, 2H) 6.08-6.23 (m, 2H) 6.46
(d, J=16.01 Hz, 1H) 6.75 (s, 1H) 6.93 (dd, J=7.07, 1.79 Hz,
2H) 7.03 (d, J=8.24 Hz, 2H) 7.10-7.35 (m, 24H) 7.36-7.45 (m,
2H).
ESI m/z = 1001.5(M+Na).
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(1S)-1-[5-[4-[4-[(2-am no-|, | -di met hyl -
2- oxoet hyl ) am no] - 4- oxobut yl ] benzyl ] - 2- hydr oxy- 4
nmet hyl phenyl ]-1, 5-anhydro-D-glucitol To a nethano

Fob ket b B P ToL B ol ot e

gethyl)am 4-oxobutyllbenzyl]-2-hydroxy- 4-
%lfﬁe V} 3 %Benzy | oxy) - 4- et hyl phenyl ] - 1, 5- anhydr o-

et £8L13- - BeRankaPogbugi el t6I5
& hf}lgg g& 8/0 pal | adlkrgm %ygggx?d:b(lsm@) > 2365 noo)

m Xt Up§ HAfietBahbLegobueionght mhMeot al by dr bybh- (4 “1(1E)-4-
at nosphere at room 10 tenperature. The reaction
§Qhutimanosas Li-ditmertay 1t-Rroxgk thyd)) prdnodnd QFQP&FaﬁeSn 1-
under reduced pressure to obtain a reS|due
tyhl]mmu)egl-d@@nmwﬂ|-f4|'@@t\Rthlﬁ’h§inﬁ’|1c]a &e I"’l IdEr?ﬁ

chr omat ogr aphy (chl orof or m_net hano e%@%

206, Batbe: tetRaT6l - hthéfrl-D-gd-uzﬂf)o § Ty i, oS ppgl) was

15 compound (32
d’aid@dar?&l'!%n (]&éngu.q%q 11%: 3@1‘% 3ﬁ.df>or:ggszhazgx\%‘dcﬁ] _lr_rg.blﬂgre was

le 5 I arat Qn of
‘[Zﬂota"rﬁr{?ga(p:orﬁ:% N 170] a;rdg?ﬁe]]rbenzyl -2 rﬁayd‘—:}to;:yoodlfrt
T q@ﬁ%%? %%eny%hﬁ m%b%ﬁq5%H%th@ﬁBﬁ'hﬁk Kh1tE®ed lthrough

celite, and evaporated under reduced pressure to obtain a
residue. Thus obtained residue was purified with silica
gel column chromatography (chloroform:methanol = 5:1, ethyl
acetate:ethanol:water = 20:2:1) to obtain the title
compound (32 mg, 79%) as a colorless powder. NMR data and
MS data of the compound are shown in Table 1.

Example 5

Preparation of (1s)-1-[5-[4-[3-
[[amino(imino)methyl]amino]propyl]benzyl]-2—hydroxy—4—

methylphenyl]—1,5-anhydro-D—glucitol
NH

N’U\NH2

H

(1) Preparation of (lS)—l—[5—[4—[(lE)—3—[[benzyloxy
carbonyl amino(benzyloxycarbonylimino)methyl]amino]prop-l—
en-l—yl]benzyl]-2—(benzyloxy)-4—methylphenyl]-1,5—anhydro—
2,3,4,6—tetra—O—benzyl-D—glucitol

To an acetonitrile solution (3 mL) of (1S)-1,5-
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(1) Preparation of (1S)-1-[5-]4- - 3-
S o] (15)-1-[5-[4-[ (1 B)-3-[[benzyl oxy
warmeragenzyl oxycar bonyl i m no) net hyl ] am no]
pr OpETAPENF/060653
1-y|]benzy|]-2-(benzy|oxy)-4-nethy|phenyl]-l,g-anhydro
- 25 2,3,4,6-tetra-0-benzyl -D-glucitol To an
acetonitrile solution (3 nL) of (1S)-1,5- 102 WO

2 631 [ 7 ;
e e M PN e e

BLoRBBER th L -EL
ﬂ?gme%ghz geﬂgd|%£§§§F¥(£) glucitol (271 wg, 0308

&ﬁbhylﬂ&kBOhaaéhyaybedeymlbZ$earbanate (335 ny, 0.914

nmmol ), 5 palladium(ll) acetate (18 0.0791 nmol ),
kauigaammhpbmbnngmymedeae]hgsc@rb@ma (P3gngg. 0.914 mmol),
triethylam ne (154 , 1.52 mol and reacted at
ﬁaﬂmaﬁaumlalﬁln@B&gtW|Kﬁ8 mﬂer8m8381nﬂﬂaﬁ Fédg

Bi otage. The reaction sal ution ora Le qu_ r
tedydphospbdaer d 61TRgs ObQilnBEe Eé'e g 1afii5k (154

purified with | |
@igﬁxé.nézeml)zlcgltnfﬂag%%q;% létrrg l%gggnﬁg%)%EBp\lﬂ?Putes with

it W8 b
Yoty pnigratag Ghapg setiaet, Brdspurd) AR boeainad
2{% @Il?leo‘bga%? Z}.1(1:6th£1((!‘8 wn 46180c# ¥l (colud) chfitngtsygraphy

4H) 6.03-6.16 (m 1H) 6.41-6.52 (m

Jé.éé‘n LHcEH% (Hk: UFASlobthaitl the, da
]iﬁ A %0 7.07-7 44F(n1 37H) 5 35 Ef%afgigmpoun

7
] oy 44 250 e o

[ {12rvee (| 50 0 e} hyH}GROFORDPYY Hinen 24118 sy bk yd £3-3.86
net hyl phenyl ]-1, 5-anhydro- D- gl
(6mp @) - Et%yl(acellginez(égs(%g_)zlfjﬁii?l To a ﬂ?; hgn]% (t,

J=5.75 Hz, 2H) 4.38-4.55 (m, 2H) 4.57-4.67 (m, 2H) 4.80-
4.95 (m, 3H) 5.00 (s, 2H) 5.10-5.20 (m, 4H) 6.03-6.16 (m,
1H) 6.41-6.52 (m, 1H) 6.75 (s, 1H) 6.92 (dd, J=7.31, 1.71
Hz, 2H) 7.01 (4, J=8.08 Hz, 2H) 7.07-7.44 (m, 37H) 8.38-
8.45 (m, 1H) 11.77 (s, 1H)

ESI m/z = 1176 (M+H).

(2) Preparation of (18)-1-[5-[4-[3-
[[amino(imino)methyl]amino]propyl]benzyl]—2-hydroxy-4-
methylphenyl]—1,5-anhydro-D-glucitol

To a methanol (2.6 mL)-ethyl acetate (1.3 mL) mixture

25 solution of (lS)-l—[5-[4—[(lE)-3—[[benzyloxy carbonyl

amino(benzyloxycarbonylimino)methyl]amino]prop—l—en—l-
yl]benzyl]-z-(benzyloxy)—4-methylphenyl]-l,5—anhydro-

2,3,4,6—tetra—O—benzyl—D—glucitol (154 mg, 0.131 mmol) was
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yl ] benzyl ] - 2- (benzyl oxy) - 4- met hyl phenyl ] - 1, 5- anhydr o-
2,3,4,6-tetra- 0O benzyl-D-glucitol (154 ng, 0.131 nmol)
was 103 WO 2007/136116 PCT/JP2007/ 060653 added 20%

galladégghgégigéaggr%éggoggae fngotAg) M ¥har envemixture was

en at nosphere at room

: LAt oxehB9Bten THEmb8pREFENaBOkUbINORemperature
F%n?g?gdﬂpﬁ?guéh 9cellb{eg and gvaporated under reduced

B'ir%?rg\%ﬁtt 0 PR 8k 8adt Dok €56 Tueiod huss obt bt enceld r datelggh
ISsolved in nethanol (1.5 nL). And 20% pal | adi um
hydresi dan@b3vapbrazedaddddr treduced, paedsuire ¥ox phtain a
was stirred under a hydrogen atnosphere at room
t-e¥pauat.ur ehtisr oBtdiged Tasideacvasndissplyed nlvva‘gethan°l
filtered through celite, and evaporated, under dded
raduc ed. )pr edsdr 808 opablafiun RrdraxedeThhs BE? aY"?lﬁda
residue was purified wth sil

diireqredtco g rad@sh \Ehe é‘tlﬁiﬂurécé‘laﬁt été‘trﬁ%ﬁio r\fietre @ byfgogep

then 5:2:1, and then ethano [ = 0
eHaasRher e GHp il (SRS 2 el \A/Igftogrs “a 03751) té.gg PedbRion

powder. NWVR d and t & elS LRAMRAYbRItRd und
SHOMH 4P 95 2%:?1 ’@é\/r%pt}%‘gg repar atl on of unaes

Sr?S‘QzP?%d,S B egsq.{]?%ﬁé zoﬂ‘cyﬂﬂ”‘é’ -Asd%ddW] - Thus obtained

pi perazin-|

R r iR LRSI

eﬂﬂﬁ - ot MY EFRaro B: watet ef reo (2 bendyen 5: , and then
ethanol:water = 10:1) to obtain the title compound (38 mg,

63%) as a colorless powder. NMR data and MS data of the
compound are shown in Table 1.

Example 6

Preparation of (1S)-l,5—anhydro-1—[2—hydroxy—4—methyl—
5-[4-[3-[[(4-methylpiperazin-1-

yl)carbonyl]amino]propyl]benzyl]phenyl]-D—glucitol

(1) Preparation of (1S)—1,5—anhydro—2,3,4,6-tetra-0-benzyl—

1—[2—(benzyloxy)-4—methyl—5—[4—[(1E)—3—[[(4-
methylpiperazin-l—yl)carbonyl]amino]prop-l-en-l—
yl]benzyl]phenyl]—D—glucitol

The title compound'(180 mg, 54%) was obtained as a
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1-[ 2- (benzyl oxy) - 4-nmet hyl - 5-[4-[ (1 E) - 3-[[ (4~

nmet hyl pi perazi n-1-yl ) carbonyl ] am no] prop-1-en-1-
w@hhoananb ] phenyl ] -D-glucitol 25 The title conpoue2007/060653

(180 ng, 54% was obtained as a 104 WD 2007/136116

PCT/ JP2007/ 060653 pale yellow oily conmpound accordi ng

to the nmethod as with Exanple 5 (1) in which

|| - i inde slccoad ' thead i
%%:gg%oqgol%»ei?g ;Jl%[ ¥ e 2l hayy asi dacvar as with
1@msn Qe tiky kitliiche melalilsaaub arsdhy.1 p ipelid 2R -(1300

%z, CHLOR%FgeM D) 8 ppm 2.18 (s, 3H) 2.23-2.64 (m(130

A bdxyhmd. 6 Wy ukbd) ihstbads ofR2iteneE 4 (F) (m 2H)
4.36-4.55 (m 3H) 4.55-4.66 (m 2H) 4.77-4.95 (m 4H)
XAy I(enimHmek 19850, i nehbidgampagg®z 50 (m 1H) 6. 74

(s, IH) 6.92 (dd, J=8.24, 1.24 Hz, 2H) 7.03 (t,

JE6.10R HB0 @ MHZ0 CHIGROEGRM-M), SomEm 2.38 {546 3H) 2-23-2.64

2H). ESI nlz = 992 . i
((;?g) -s_nis-?amﬂ)zmﬁ@q {@’f )(()3._95{ ﬁ(g:tawqt}bo'k.ogfs—mw (m, 2H)
5-[4-[3-][ (4-nmeth l‘fi erazin-J - ‘
At by| i o 81 TR ity 1175 2 (4 5
Cco u 0 ;

cl? OfT}é)SS6 PO ‘r&gc t dt'iy %g?g_héé\{assroe?ﬁ%gl %gﬁvméﬂﬁ@ (s. 1)

a 2). d d
FOLak (178 b 1B B R T P
1957138 (] Sob5-arspopraeyinammpl - - oxobuty!

(
e L o e e |4 anre-o
(2) Preparation of (1S)—1,5—anhydro—l-[2-hydroxy—4—methyl—
5-[4-[3-[[(4-methylpiperazin-1-
yl)carbonyl]amino]propyl]benzyl]phenyl]—D—glucitol
The title compound (51 mg, 53%) was obtained as a

colorless powder according to the method as with Example 5

(2). NMR data and MS data of the compound are shown in

Table 1.

Example 7

Preparation of (1S)—1—[5-[4—[4-[(3-aminopropyl)amino]—
4-oxobutyl benzyl] 2-hydroxy-4—methy1phenyl]—1,5—anhydro—D-

glucitol

(1) Preparation of (1S)—1,5—anhydro-2,3,4,6-tetra—0—benzyl-

25 1-[2-(benzyloxy)—5—[4-[(lE)-4-[[3—[(tert—
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HO H ~C'" "/OH OH (1) Preparation of
Walzﬁé;%bg-anrydr;)-l3,4,6-tetra-0benzy|- 25

20@/1660nzyl oxy)-5-[4-[ (I E)-4-[[3-[(tert 105

2007/ 136116 PCT/ JP2007/ 060653 LI POTIER00TIOG06S3

but oxycar bonyl ) am no] pr opyl ] am no] - 4- oxobut - |
- -1-en-1-
yl ] benzyl ] - 4- et hyl phenyl )-D-glucitol The title

d (2 . 569 j
SEPpApn A e O 0 RIS
§§3E38u¥yﬂ[ -?Eg?gﬁgﬁeﬁgieéﬁ{%%?clgfépyl]carbanate was

used yhst ead 8f csthpsaral (28) mg, 56%) was obtained as a
(al I yl'ami no) et hyl yl i dene] bi scarbamate. 1H NWVR (300

M o r Sl GRFDRMcBInpSupAmatcé@disg SH) th ith
5K 2.18 (s. 3H) 3.05-3.20 (m @49% ?293?3%?52 agm:;
5  Eladile355(413. 85 (inicBHEeZtobutyl [ bateg 3-gnoylemirs)

Hz, 1H) 4.37-4.56 (m 2H) 4.56-4. -

g acaants o o iy A
=15. , 74 (s, 1H 6.88- |

oo o M 5, 27 0

2H). 15 = .
(ﬁbs)mm [(gis({mg{iﬁzzm)c]i&zfl{g%%a 0% porCRALFLI(QYN Sy 1.49-1.67

?ﬁ?gp_;fﬁm]ﬁﬁ' %é.ny -}é’&z%%ﬁyiﬁ%'ﬂzb%ﬁo% iJ_e&{Gr'a?'-Z Hz,
10 (ZZH)[TL%?%(#—%% qu:’\,ts?éH)z%.Tﬁ 3 et AORS ate, SPH1U )T Hz, 1H)
?{g{’f&@a 3, Cat Pt 582 pEZY(m ) -4y (beTRyd 055 ) €16, [4H] 5.00
3{%1[_32%{?{%/?%2%3' r bgwy | § a06 NEd prdays | 20 Ho) - W bxebT4 (s,
yl]-4- et hyl phenyl ] -D-gl ucitol (200
ZFHM Og 196-6 No®! m, Wi Eh7 v bdol &8 24 i B2, WAL AdbRd’ o33 (M.
25H) 7.37-7.44 (m, 2H).
15 ESI m/z = 1073(M+Na).
(2) Preparation of (1S)-1—[5—[4-[(1E)—4—[(3—
aminopropyl)amino]—4—oxobutyl-1—ene-1-yl]benzyl]—2—
(benzyloxy)—4-methylphenyl]-1,5-anhydro-2,3,4,6-tetra—0-
benzyl-D-glucitol
20 To an ethyl acetate solution (2 mL) of (18)-1,5-
anhydro—2,3,4,6—tetra—0—benzyl—l—[2—(benzyloxy)-S-[4-[(lE)-
4—[[3—[(tert—butoxycarbonyl)amino]propyl]amino]—4—oxobut—1—
en—l-yl]benzyl]—4-methylphenyl]—D-glucitol (200 mg, 0.190
mmol), which was cooled in ice, was added a 4 M
25 hydrochloric acid/ethyl acetate solution, and the mixture
was stirred at room temperature for 2 days. To the

reaction solution were added ethyl acetate and a saturated

sodium bicarbonate adgueous solution to separate an organic
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25 hydrochloric acid/ethyl acetate solution, and the
m xture was stirred at roomtenperature for 2 days.

wdaod7heeiis eact i on sol uti on were added et hyl aceCatr0amneosss3

io

15

20

25

a saturated sodi um bi carbonate aqueous solution to
separate an organic 106 WO 2007/ 136116
PCT/ JP2007/ 060653 | ayer. The organic | ayer was washed

#gt h watsre é’ﬁi@ela AR dy £k i ek ved hv b ywlioers and brine,
gﬁe5|un1su The drying agent was filtered off,

9Re GReea0L YAl a%%d@ﬁ%@ofnabﬁésn.umdenllfadtacedI'he drying
pressure. Thus obtained residue was purified 5 with

%bleln%a wael raokeredcEdraaadr apey s@dnlenrtoﬂv@srrﬁwé@ﬁaﬁ&ﬁd

5:1, and then ethyl acetate:ethanol:water = 5: é a
118 d eab traid delde pirietsiseirecnpTms QBﬂah@ed%%lﬁ‘éea‘”ﬁ%I urifie
yellow oily conpound. 1H NVR (300 Hz, F#PanOl
Fippmsi18%al ged (@ lumE) c,’_meratP@r@@hys N)Ch}% rﬂb

2H) 3.03-3. 20 2H). 3. 26- 3. 40 3 51-

@H))s 3.,8@NGs trm(samezﬂ{ybd @Fetates apip E‘?%ter 5o Mo
2 66 > 0-4.9

et A i S %A‘e”%é“g( i) T, bl eaton

6,91 (dd_ 96,92, 1.63 ke, 2H) 7.01 (d J808Hz 2H)

(PP“*P%‘B“"(m 25H) 7. 35 7.47 (m 4H). ES mz =
951(

(1f§)N1gR[Q§3cf »fl%f?@hﬁj\ém nopro'p;ﬂ )6a|%pm 1.83-1.98 (m, 2H) 2.17

0X ¥4 ] hysif pxy -ds ety | @herot) -3, Z6-ehia@ (m,
r% Do?%f umé)gln:;y :lT e t%ylaeycos;rpound «(3? ng, 3.5% was

fi‘esil .83 CR °‘“"§S§ SITO( PhO2EE) cONPO U, afebd i hdiz.
h od as Exanple 5 (2). NWR data and M5
d@tﬁaoi §De(RONPRYNG. 56+ £. Gho(M, | 2H Tabl 8014 . Thafpl S31B) 4-99
25 Preparation of (1S)-1,5-anhydro- I-[S [4 53 [gﬁz

(s, 2H) 6.06-6.22 (m, 1H) 6.37-6.62 (m, (s, 1H
6.91 (dd, J=6.92, 1.63 Hz, 2H) 7.01 (4, J=8.08 Hz, 2H)
7.07-7.35 (m, 25H) 7.35-7.47 (m, 4H) .

ESI m/z = 951(M+H).

(3) Preparation of (1S)—1—[5—[4-[4-[(3-aminopropyl)amino]—
4-oxobutyl]benzyl]—2—hydroxy-4—methylphenyl]—1,5—anhydro-D—
glucitol

The title compound (1 mg, 3.5%) was obtained as a

colorless amorphous compound according to the method as

with Example 5 (2). NMR data and MS data of the compound

are shown in Table 1.

Example 8

Preparation of (1S)-1,5-anhydro-1-[5-[4-[3-[[(2-
hydroxy-1,1-
dimethylethyl)aminocarbonyl]amino]propyl]benzyl]-2—hydroxy—
4—methylphenyl)-D—glucitol
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hydroxy-l,l
di net hyl et hyl ) am nocar bonyl ] am no] propyl | benzyl ] - 2- hyd

woanyA3droeet hyl phenyl ) - D-gl ucitol 107 WO 2007/ pBOARB07/060653
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PCT/ JP2007/ 060653 HO NTKNOH OH H HO H(Y" ""OH OH
(1) Preparation of (1S)-1,
5-anhydro-2, 3,4, 6-tetra- O benzyl -

1-[5-[4-[(1B)-3-[[(2- yg£§$ -1, 1-
di nmet I R '{anino]prop-l-en-l-yl]benzy
xy) - & nBt hyl phenyl )-D-glucitol To an

eyony}rile solution (5.4 n.) of (1S)-1,5-

amoydy o0, 3, 4, 6-tetra- O benzyl -1 -[ 2- (benzyl oxy) - 5- (4-

br omo®énzyl ) - 4- met hyl phenyl ]-D-gl ucitol (0.48 g, 0.539

& :Frfgﬁ?a?dﬂadOf (1S)-1,5-anhydro-2,3,4,6-te%ra-0-benZYl-
allyl -N -(2-hydroxy-1, 1-di nethylethyl) 10 u

EgJSL{ZQ[Kﬂmﬂ}g—ﬂdKBa@N@#PBNr1aéétatey(;4 ng,reg.gg§3

nnpl), tri-Otolyl phosphine (66 nq, 0. 216 nnq] q%%

ety larthyd ) GA3ORRToPIFY. IRFIRP, Rﬁ%@'ﬁﬁ@nﬁiibafe ReyLl-2-

stirred at 120C for 20 niq_t S W th. m.crowave

eI zZatioRyad 4 e tBvIRRRY %ﬁﬁwiﬁk S

S5 sol vent was

evapor ated under 15 red _ \
ool ole fls SRLOPRES ey ROTERRBRS tEEn P 0PUASIEd, 5-

chronnt o h hl f
B (YRR i) -+

0, 1 0 |
e e
(rﬁno]gtgw%rélgaééed 1205 BH)1 A 45¢ - HyRiory 1BH) - digd thly Bethyl)
(m . 77-5.06 (m 5.98-6.18 (m 1H) 6.44 (d,
J5dEa 86237 . md H 1 629 4miti61) 1Hal Badbur?( BB) (agebaty (24 mg.

0.108 mmol), tri-O-tolylphosphine (66 mg, 0.216 mmol) and

triethylamine (273 mg, 2.69 mmol), and the mixture was
stirred at 120°C for 20 minutes with microwave manufactured
by Biotage. The reaction solvent was evaporated under
reduced pressure. Thus obtained residue was purified with
gsilica gel column chromatography (chloroform and then
chloroform:methanol = 50:1) to obtain the title compound
(210 mg, 40%) as a pale yellow amorphous compound.

1H NMR (300 MHz, CHLOROFORM-D) 0 ppm 1.26 (s, 6H) 2.19 (s,
34) 3.45-4.13 (m, 13H) 4.31-4.69 (m, 6H) 4.77-5.06 (m, 5H)
5.98-6.18 (m, 1H) 6.44 (4, J=15.85 Hz, 1H) 6.74 (s, 1H)
6.86-7.48 (m, 31H)

ESI m/z = 982 (M+H).

(2) Preparation of (1S)-1—[2—(acetoxy)-5—[4-[3-[[[[2—
(acetoxy)-1,1-

dimethylethyl]amino]carbonyl]amino]propyl]benzyl]-4-
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ESI mz = 982 (MtH). (2) Preparation of
(1S)-1-[2-(acetoxy)-5-[4-[3-[[[[2- 25 (acet
: ) -1,1
wdizoetibyiiet hyl ] am no] car bonyl ] am no] pr opyl boxy) ’
108 WD 2007/ 136116 PCT/JP2007/0606%2 PyI] benzgTipzhoTIOcNsss

nmet hyl phenyl ] -1, 5- anhydro-2, 3,4, 6-tetra-0
. ) ) ) ) - - aC -
citOl To an ethanol solution (3 nmL) of eyl

19) -1,.5- anhydr oz .
e R LS oy arora: 3 44 IS TR 0 oy D glvcitol

1-
. o .an .ethanol solution (3 mL) of (18)-1,5-anhydro-
d|nef%ylé%hf?}an1nocarbonyl]anino]prop-l-en-l-yl]ggnzy

132456 ( PepzyLOX¥indymel byt pheny(1ED-8F LE( 2 ohy@dRoBY ), L-

%.313 nnDF) was added ZO%paIIadium%ydroxideq1 210"5,

ﬁ'ﬂ%etﬁi}ﬂekhﬁlthmﬂbearmaﬁym amied]pvepnilghR-4nyédbgnzyll-2-
ydrogen at nosphere at room tenperature. The reaciion
$BLHLiy0BxvAs 4t nbthytuhehydlgh-gduritel AR4OtME-sOr %g%t mmol)

was evaporated under reduced 10 pressure to obtain_a

wasi dddedTROS pbdRASEM BYPEQELAGS ( 230r B eq Sk fioe mixture

silica gel colum ch t
o 3 S or b gt S SRR 0o
. yridine solutio i
Jesbagasese! Fbe cRRGEFLOR poiuBtep)hak 5T EH0Y! EAEGush
re was. s '
RPN R e TR O i i

bi car bongtRcIea t‘ﬂ&%gw% SUMERN arguanoptaaned ragetueawas

( _ acetate. The organic |ayer was
uashied i L BL 081 oMb ottt tdnswyiuapImmgnes | um
ate. e drying 20 agent was filtered off, and the

SQnto SYARMREL 3HIerts esbioeih | exsigmlesthpewder
J%%alne residue was purified wth siF?ca el.colgﬁ;
Q{)Ht?é‘@éﬂgé apdy fFpxame ef yiridderaselutipm (do mE)2pL Fhis
obtain the title conpound (70 ng) as a colorless

AET6 PEONGe O Cadded 28c¢B)c Ramdntden( @25 mL), and the

(18)-1,5-anhydro-1-[5-[4-[3-[[(2; .
mixture was stirred overnight at room temperature. To this
reaction solution was added a saturated sodium bicarbonate
aqueous solution and an organic layer was extracted with
ethyl acetate. The organic layer was washed with brine,
and dried with anhydrous magnesium sulfate. The drying
agent was filtered off, and the solvent was evaporated
under reduced pressure. Thus obtained residue was purified
with silica gel column chromatography (hexane:ethyl acetate
= 2:3 to 1:2) to obtain the title compound (70 mg) as a
colorless amorphous compound.
(3) Preparation of (1S)—1,5—anhydro—1—[5-[4—[3-[[(2—
hydroxy-1,1-
dimethyiethyl)aminocarbonyl]amino]propyl]benzyl]-2—hydroxy—

4—methylphenyl]-D-glucitol
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hydroxy- 1,1 di met hyl et hyl ) am nocar bonyl ]
am no] propyl ] benzyl ] - 2- hydr oxy-

wa-20tbyiliphenyl ] - D- gl uci tol 109 WO 2007/ 136116PCT/JP2007/060653

PCT/ JP2007/ 060653 To a nethanol solution (1

m.) of
((j_lS)-l-[Z-(aceto?(y)- 5-[4-[3-[[[[2-(acetoxy)-1,)1
i met hyl et hyl ) am no] car bonyl ] am no] propyl ] benzyl ] - 4-

nethﬁ%phen
ol solution (1 mL) of (1S)-1-[2- (acetoxy) -
5-an “%t]?i‘é'tetra acetyl-D-glucitol 5 (70 ng)Y

%\B\E‘lnﬁg g[ éf’f' P%%é‘?é;bﬂ(lﬂel-(a 1 M met hanol sol ution,

and the m xture was stirred for an
QO @ o F9PT) ARIDST 84 tbeny TTarhhis] peepy ] breay Li T 4n

was added dry ice, and the solvent was evaporated

HEESF1 PRENGEY- 1 p5 eashyéroThLS, @b@atwaar@sag%ﬂxag glucitol
puritied wth silica 10 gel colum chromato
(¢0|ﬁ§waa§IHﬂﬂbdnebd1ua mpthgx1g§tépnltan%ﬁ%qﬁél solution,
conpound (35 my, 31% 3 steps) as a colorless gily
0oBpaLndo . SMRndada and MeedBiZtBYe( @S Egﬁﬁﬁﬁﬁd e hour

h Tabl
Etos)f\/\%@;;gtagnygaéurg? gn?l e‘flglsrl [SJE;arc?ﬁJga/r gt Ic?f\iglon was added
g'g;](HlycgEﬁ;éEﬁ‘;?;yegégg% a{o?ggog% g%}%laaggpaker Breer
H Oét%lﬂe% %Q? §§aﬁé£19ﬂe&fw1th silica

PISPSYrS-anhiiifo enzy
ge[5JS&U%&;%hf%ﬂéﬂﬁ%r%%%&o*%hlo%bform :methanol = 5:1) to

obtain the title compound (35 mg, 31%, 3 steps) as a

colorless oily compound. NMR data and MS data of the
compound are shown in Table 1.

Example 9
Preparation of (lS)—l,5—anhydro—l—[5—[4—[3—[[[2-

hydroxy-1,1-
bis(hydroxymethyl)ethyl]aminocarbonyl]amino]propyl]benzyl]-

2—hydroxy-4—methylphenyl]—D—glucitol

(1) Preparation of (lS)—1,5—anhydro-2,3,4,6-tetra—0—benzyl—
1-[5-[4-[(1E)—3-[[[Z—hydroxy—l,l-
bis(hydroxymethyl)ethyl]aminocarbonyl]amino]prop—l—en—1-
yl]benzyl]—z-(benzyloxy)—4-methylphenyl]—D-glucitol

The title compound (322 mg) was obtained as a pale

yellow amorphous compound according to the method as with

110



bi s( hydr oxynet hyl ) et hyl ] am nocar bonyl ] am no] pr op-

1- yI]benzyI]-Z-(benzyIoxy)-4-nethy¥pLenyI]!B-gﬁucifgl
woheot1Bél1e conmpound (322 ngy) was obtai ned as aPEalR2002660653

yel | ow anor phous conpound according to the nethod as

with 110 WO 2007/136116 PCT/JP2007/ 060653 Exanple 8

(1) in which Nallyl-N -[2-hydroxy-1, 1-

RLSERYar Xy TRLIX LI - i g vo-pacvarekead of -
LERT o BEETLSEIAL ygB et g Bt

1
e fRa sty vesss 1 b (m 31

% P380NMER0- tul.OrD#ORR-D)[ & d2 oxg- (sl 3B) 3.48-4.06

S%’Hydroxymethy )ethyl]an1nocarb%ﬁ3l an?no$propyl]

5 ;m|]17ﬁ)hxdeqx$ éenwmhyﬂpﬁénﬁlPBBﬁgﬂ&cKWGI1 ?hé @ﬁtﬁg
conmpound (60 ng) was obtained as a colorles wder
aeqerdmn@ztolﬁhe6nﬁﬂhd§ adH)i 6h8Exdnfife (8- (§}%3
which (1S)-1, 5-anhydro-2, 3,4, 6-tetra-0-benzyl-1-[5-] 4-

ES I/ APE)L- BL/[Z[—[l@lWM*Wy 1,1

bls(hydroxynethyl)eth nlnoc -
12)y EreppErT: ey ARG By B gl e o

used |nstead of
X%ﬁQFXF laffiydro- 2, 3, 4, 6-t et ra- O benzyl -1 -

5-14-1(1

10 %pﬁ&Qﬁ&%g%%@?'éﬂ##?é@h (?Q@ﬁ oé%fg$nyl]amlno]propyl]benzyl]—

I ocarbonyl ] am no] prop-1-en-1-yl]benzy
%‘&%@ Z4V %(eﬁ%%é) Ahepyldrtdwl ucitol . NVR data
Ex | conpound are shown in Table 1.
1gnpf§§; r%p%GﬁﬂdﬂhdﬂK60 mg) was obtained as a colorless
(1S) AYar o 5[ 4- [ 2-[[(2- 25 hydroxy-1, 1

powder according to the method as with Example 8 (2) in
which (lS)—1,5-anhydro—2,3,4,6—tetra—0—benzyl 1-[5-[4-

15 [(1E)-3-[[[2-hydroxy-1,1-
bis(hydroxymethyl)ethyl]aminocarbonyl]amino]prop—l-en-l-
yl]benzyl]—z—(benzyloxy)—4—methylphenyl)-D—glucitol was
used instead of (1S)-l,5—anhydro—2,3,4,6—tetra-0-benzyl-1—
[5—[4-[(1E)-3—[[(2-hydroxy—l,1—

20 dimethylethyl)aminocarbonyl]amino]prop—l—en-l—yl]benzyl]—2-
(benzyloxy)—4-methylphenyl)-D-glucitol. NMR data and MS
data of the compound are shown in Table 1.

Example 10
Preparation of (lS)-l,5-anhydro—1-[5-[4-[2-[[(2-
25 hydroxy-1,1-

dimethylethyl)aminocarbonyl]amino]ethyl]benzyl]—2-hydroxy—

4-methylphenyl]—D—glucitol
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di met hyl et hyl ) am nocar bonyl ] am no] et h
yl ] benzyl ] - 2- hydr
oxy- 4-net hyl phenyl]-D-glucitol 111 WO 2007/{3%116 d

wOCH7aB20607/ 060653 H H NIr N~ 001 | O OH POrgeEmo7/060653

""OH OH (1) Preparation of

(1S)-1, 5-anhydro- 2, 3, 4, 6-tetra- O benzyl -

1-[2- (. benzyl oxy)-5-[4-[2-[[[(2- hydroxy-1, 1-

di met hyl et hyl ) am n@] Harbonyl] am no] ethyl]benzyl]-4

5 net ktol To a chloroforms [
: olution (3
ﬁ%n ] gophenyP wshjoroformate (0.177 g, 0.879 (
I) Bnd pyridine (0.071 nL, 0.88 mmol), which was

“PH ice, was added dropwi se hi

;o! utc?*lgg gbm) gf (15)-1-[5P[4-(2aloC oroform
npebByLhbesaybE - R16behz§Hanyydnonds By phehokFa1Osbenzyl-

agzydro-2,3,4.,6-tetra-C>benzyI-D—gIuci?oF (O?ZEO §5

0-293 (beney)Loxsd5t bé - f2x{ Lf €2vB¥AEPRYrédlfor 20 ’

mnutes at room tenperature. Aft
aahothghotByRIpmsno 1panRPRY 3oRerA PRI S BRRRIT (G- 200

g, 2.344 mmol) and 15 dinethyl sulfoxide (3 nL) we
> re
metiby 1phenyild -DagduchEolni xt ure was stirréd ovérnight

RS SRy T op 09 BETCBECH, S0k gEnys

S
a was extracted with

et hyl acetate. ' Th NiC al-aY S ireh
MO%RE'“&?%éB('§7?{ Y 8T o A Y ey dr Gus. L

ﬁ%@fﬁ@%@ C)S“'v);htaitc‘?r ~HE WHolidkg id0anle Wamd iddaudediropifise a

‘'ve was evapor ated under reduced pressure

ch}lf%ﬁ{ogégh@ JEsidum (Bua okImi (e Sieslistiet -
aminoethyl)benzyl]—2—(benzyloxy)—4—methylphenyl]—l,5—
anhydro—z,3,4,6—tetra-O-benzyl—D—glucitol (0.250 g, 0.293
mmol), and the mixture was stirred for 20 minutes at room
temperature. After that, a chloroform solution (3 mL) of
72-amino-2-methyl-1l-propanol (0.209 g, 2.344 mmol) and
dimethyl sulfoxide (3 mL) were added thereto, and the
mixture was stirred overnight at the same temperature. To
the reaction solution was added water, and an organic layer
was extracted with ethyl acetate. The organic layer was
washed with water and brine (3 times), and dried with
anhydrous magnesium sulfate. The drying agent was filtered
off, and the solvent was evaporated under reduced pressure
to obtain a residue. Thus obtained residue was purified
with NH type silica gel column chromatography (chloroform)
to obtain the title compound (0.184 g, 65%) as a pale
yellow oily compound.

1H NMR (300 MHz, CHLOROFORM-D) & ppm 1.18 (s, 6H) 2.21 (s,
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with NH type silica gel columm chromatography

(chloroform) to obtain the title conpound (0.184 g,
wo3647/1a611a pal e 25 yell ow oily compound. 1H NVRC{ZEBD07/060653

MHz, CHLOROFORMD) S ppm 1.18 (s, 6H) 2.21 (s, 112 WO

2007/ 136116 PCT/ JP2007/ 060653 3H) 2.68 (t, J=6.68 Hz,

2H) 3.21-3.37 (m 2H) 3.45-3.94 (m 1CH) 4.00 (d,

3oz (Be"hy "eha7ed 'pl (Bud Ty BiP a1, D (31 82 (-

ﬁﬁc’rg Pﬁe{??f ’i‘&i 05-9b .68z 1, Pugnlysyoal 655¢h4- paI[ R¢8155.03
y ?OX)'/- , 1 di met'hyl et hyl) “ami nocarbonyl] am no]
ehhyklipenzy] (3 hydy osys747eshyiphesyl V- D797 udht 6m. T83H) -
a nethanol solution (4 nL) of (1S)-1,5-anhydro-

23, #réphebtacd benzys) 1] 8-abbudypoky ) 551 R4 P2 Il(Pr2-
0 hydroxy-1,1 dinethylethyl)am no] carbonyl] am noj
aidybkybanayl | - 4- met hyl phenyl ]-D-gl ucitol (0.184 ny,

0. 190 | dded 20% pal | adi h id
PN R C R R

at nosphere at room tenperature 15 overni ght. The
Heaethyd phenytliloP #8fitler ed through celite and

evapor at ed under reduced.pressure. u bt akn -
resi de ﬁa?e*p'HPPf’F'eaogxP?ﬁggi ??clgﬁée&cgflﬁ?rn&'s 8finyaro
chr.omat ogr gph hl_qr.af ar m S 5[ 4 qi(2-
@hé'%4ﬁfﬁ§£§ﬁ%§ﬁhﬁ??@%qhﬁ?pggég égqgiiﬂihﬁegépqq
E&Eﬁ%' _I\J_r 20 data and M5 data of the conpound are
¥ “Tabl e 1. Exanpl e 11 Preparation of

Y 11 rid Red dodrdr i ldmdndnetiopdy/ etz y1 ] - 4 -
ﬁ@%@lﬁ%ﬁé%{%l ] arlr'l&rwcar E)nonyl ] am no] et hyl ] benz
Yhd enyPBo el Oxyg Fudietdy | [hersd Imdd- of uik9Q gimol) was added
20% palladium hydroxide (0.180 g), and the mixture was

stirred under a hydrogen atmosphere at room temperature

overnight. The reaction solution was filtered through

celite and evaporated under reduced pressure. Thus

obtained residue was purified with silica gel column

chromatography (chloroform:methanol = 17:3) to obtain the

title compound (57 mg, 58%) as a colorless powder. NMR

data and MS data of the compound are shown in Table 1.

Example 11
Preparation of (1S)-l,5-anhydro-1—[5—[4—[2—[[[2-

hydroxy-1,1-
bis(hydroxymethyl)ethyl]aminocarbonyl]amino]ethyl]benzyl]—

25 2-hydroxy—4-methylphenyl]—D-glucitol

H H OH
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HHOH HO, NNOH OHOO HOH ~(Y "'"0H
) H OH 113
WD 2007/ 136116 PCT/JP2007/ 060653 (1) Preparation of

w0 28)7/136116- anhydr o- 2, 3, 4, 6-tetra- O benzyl - PCT/JP2007/060653

1-[2-(benzyl oxy)-5-[4-[2-[[[[ 2- hydr ox

_ _ y-1, 1-

bi s( hydr oxynet hyl ) et hyl ] am no] car bonyl ] am no] et hyl ] ben
zyl]- 4-nethyl phenyl]-D-glucitol 5 The title conpound

'?%F tgen ﬁs?ﬁl a5 Pakieydye! 2 p3y, e+ phiows-0-benzyl-
éﬁffp ou acco&gl ng o the nethod as with Exanple 10 Y

ii AL hoky ) 6 by gt pxy I 1 hk
i eg% o%§20a%#no g ng?thEF%;?2g2ﬂ§?E ?rﬁﬁwgas used

(3
gﬁk&fgﬁgfﬁﬁibebh?pnaﬂlﬂd]¢a¥b@ny12a@3n ﬂet@gl]benzyl]—
Hz, 2H) 3.24-3.35 (m 2H) 341399?m 14H)

4 ﬁ@tﬁﬂlph&nﬂzmlgs bitucitpls. 38- 4. 70 (m 5H) 4 79- 5 03

EREURTACHRCICY ENE I AN
enc U 0 e e

hydroxy .1 18 peus] - Y ¥as | obkained 2% (F 2

R G A FemREPPANPAECERBBAY EPakPRoTSERGR BEnT "
Egﬁp@gﬁg13%gﬁﬁg;nugégﬁb?ggﬁgékgg'%&gﬁﬁ kl)EESthEEﬁane was
\%I%i%O@Ldl n% tao t he net ho%_asm%ltét}lE&a 9 a;laizzl)oo. n
Fech 161(3)?)( 8 IS fetr 1o benzyl -1-[2 20
E% N’%ﬂ (}@)l‘riﬁ?w gci?h[o[klt#%m ngcar Bonylz] grzn ng]'et:iml ]zbgr? e
@fé 6 4éJEet it phenyd 1s Bl ye) tat) vess Lsedod net eatuid} 4.00 (4.
J=10.88 Hz, 1H) 4.38-4.70 (m, 5H) 4.79-5.03 (m, 5H) 5.27 (s,
1H) 6.76 (s, 1H) 6.87-7.44 (m, 30H) .
(2) Preparation of (1S)-1,5—anhydro-1-[5—[4-[2—[[[2-
hydroxy-1,1-
bis(hydroxymethyl)ethyl]aminocarbonyl]amino]ethyl]benzyl]-
2-hydroxy—4—methylphenyl]—D—glucitol

The title compound (85 mg) was obtained as a colorless
powder according to the method as with Example 10 (2) in
which (1S)-1,5—anhydro—2,3,4,6—tetra—0—benzyl-l-[2—
(benzyloxy)—S—[4—[2—[[[[2-hydroxy-l,1—
bis(hydroxymethyl)ethyl]amino]carbonyl]amino]ethyl]benzyl]-
4-methylphenyl]-D-glucitol was used instead of (1S)-1,5-
anhydro-z,3,4,6-tetra—0—benzyl-1—[2-(benzyloxy)-5—[4-[2-
[[[(2-hydroxy-1,1-
dimethylethyl)amino]carbonyl]amino]ethyl]benzyl]-4-
methylphenyl)-D—glucitol. NMR data and MS data of the
compound are shown in Table 1.

Example 12
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anhydro- 2, 3, 4, 6-t etra- O benzyl - | - [ 2- (benzyl oxy) - 5- [ 4-
2- [[[(2-hydroxy-1,1 25 [ 2- (benzyl oxy)-5- 4- [

wdizoetibyiiet hyl ) am no] car bonyl ] am no] et hyl ] benz pCTA®B2007/060653

met hyl phenyl )-D-glucitol. NVR data and M5 dat

( : a of the
conpound are shown in Table 1. Exanple 12 114 WD
2007/ 136116 PCT/ JP2007/ 060653 Preparati on of

1S)-1, 5- h
(1% 0 el oottt

thyl]b
%%'?Bﬁp%é%ﬁé%%azny gL 1y e
*ﬁ?gthggge Kggroi)zmgagsghtgglt]raglgbg :Elgglllbenzyl] -2-hydroxy -

% Iiynlétggggony?mﬁgmcmom[[1 [ 1- (4- et hyl pi per azi n-|
nmet hyl ) eth I]an1n§ﬂcﬁ on | ]am no] et hyl ] benzyl ]-4- 10
met hy% D o i i %

@] @ g gg I y%Y title conpound (326 ng)

TNV S ow anor phous conpound
according to the nethod as wth Exanple 10 (1) in
mﬁf%h JE%’ethyl-l-(4 nmet hyl pi perazin-1 - (1

é%i%%ﬁﬂ%?&&;ﬂgﬁz A %fl %Néa?%%o tgras -0-benzyl-
(ls— [mb@@lf%%?p‘{nrﬁl‘f ff@(@ 3 & (%Oéée%hyl%d)péra?zqn 1-

41 .50-3.94 (m 12H) 4.00 (d, J= 1o 88
‘E£§L Y 67 (n] 5H) 4.81-5.02 (m 5H) 6.75 (s,

]{meék§¥%ethyl]amlno]carbonyl]amlno]ethyl]benzyl] -4-
methylphenyl]-D-glucitol
The title compound (326 mg) was obtained as a pale
vellow amorphous compound according to the method as with
Example 10 (1) in which 2—methyl—1—(4-methylpiperazin—1-
yl)-l-oxopropane—z—amine was used instead of 2-amino-2-
methyl-1l-propanol.
1H NMR (300 MHz, CHLOROFORM-D) & ppm 1.41 (s, 6H) 2.20 (s,
3H) 2.26 (s, 3H) 2.31-2.37 (m, 4H) 2.70 (t, J=6.84 Hz, 2H)
3.29-3.41 (m, 2H) 3.50-3.94 (m, 12H) 4.00 (4, J=10.88 Hz,
1H) 4.37-4.67 (m, 5H) 4.81-5.02 (m, 5H) 6.75 (s, 1H) 6.88-
7.44 (m, 30H).
(2) Preparation of (1S)—1,5-anhydro-l—[5-[4—[2-[[[l-[l-(4-
methylpiperazin-l-yl)carbonyl]—1—
(methyl)ethyl]aminocarbonyl]amino]ethyl]benzyl]—2—hydroxy—
4-methylphenyl]-D—glucitol
The title compound (35 mg) was obtained as a colorless

powder according to the method as with Example 10 (2) in

115



10

15

20

25

20 7.44 (m 30H). (2) Preparation of
(15) -1, 5-anhydro-1-[5-[4-[2-[[[1-[1-(4-
waorbityBeilper azi n- 1-yl ) car bonyl | - 1- PCT/JP2007/060653
(et hyl ) et hyl ] am nocar bonyl ] am no] ethyl] ben
zyl']-2-hydroxy- 4-nethyl phenyl]-D-glucitol 25 The
tgtl:rconpgugq (35 ngg was obtained as a colorless
C n &, Nt Dogl- h1dy-
%ﬁmsﬁ% %ozw?a‘%%%ﬁa 20T SR007 060655 whi ch
2 &GN Q=231 fPrLpLE a4 Ombengybipef@zin-1-
E%enzé*ox@?-%-[4-?2-{ [[1-[1-(4-nethy|pipefazin-l-
RPN 2 no) car
yl']am no] car bonyl ] ani no] et hyl ) benzyl ] - 4-
Wﬁbhu&m@&am&liEmghdqcanbom@i]améd0ﬂﬁ§h%&ébéﬁz%ig741,g-

anhydro-2, 3,4, 6-tetra- O benzyl -1 -[2-(be I -5-14-
&ethbﬂbaehymnemyglumidb&ewnyl@ﬁﬁ?F}a%Fﬁgﬁyegﬁ%éﬁir%%SL

am no] ethyl] benzyl]-4- nethylph l]- [
dahgdandZNB.daﬁatéﬁrﬁhg'bfﬁzgiﬁgé ﬁé(gﬁgagh§%?5?§;[uw$2'

Table 1. Exanple 13 Preparation of
(182t hydzeryddol- [5-[4-[2-[[[2- hydroxy-1,1

R s e e
%Eé%f%ghéggf]JD)gfuéiééf}iNﬁkkhgéhghnh%ﬁg aa%HUEEL@Le
compound are shown in Table 1.

Example 13

Preparation of (1S)-1,5—anhydro—1-[5-[4-[2—[[[2—
hydroxy-1,1-
bis(hydroxymethyl)ethyl]aminocarbonyl]amino]ethoxy]-2—

methylbenzyl]—2-hydroxy-4—methylphenyl]—D—glucitol

To a chloroform solution (0.5 mL) of 1,1'-
carbonyldiimidazole (14 mg, 0.089 mmol) were added a
chloroform solution (1.5 mL) of (18)-1-[5-[4-(2-

aminoethoxy)-2-methyl benzyl]-z—(benzyloxy)-4-

methylphenyl]—1,5-anhydro-2,3,4,6—tetra—0—benzyl—D—glucitol

(52 mg, 0.059 mmol) and N-methyl morpholine (9 mg), and the
|

mixture was stirred for 15 minutes at room temperature.
After that, to this reaction solution were added

tris(hydroxymethyl)aminomethane (21 mg, 0.177 mmol) and
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To a chloroformsolution (0.5 nm.) of 1,1

carbonyl dii m dazole (14 ng, 0.089 nmol) were added a
wohbwrieéias m sol ution (1.5 L) of (1S)-1-(5-[4-e€T/AP2007/060653

am noet hoxy) - 2- met hyl benzyl ] - 2- (benzyl oxy) - 4-

met hyl phenyl ] -1,

5-anhydro-2, 3,4, 6-tetra- O benzyl -D-glucitol (52 nyg,

- 959. h hghdneni{9 P8Actaod mheture was
W N e Dy Epfmplufe 2 BT Pgha e

rre ofr 15 mnutes at room
L eLgture t thad .pdufrd hi aereacithen realkcttiicanmixture
ﬁgggr gd%é EgQ§F$%?H€droxynethyl)aninonethane (21 ngé 4
8 e

ﬁag éomh) +8N@ooh1BeMEe2A0ELE 36416y PCALEPADETWBE0
'N-di nethyl formanide (2 nL), and this reaction

PhXLHES . Wasnd Sthe etk atr&0a$ oradhed Holkl . wae®r 1 HE
reaction mxture was cooled to roomtenperatur

athybcagelrate ands , addddbrihers eedd ﬂﬁée@hgiﬁPxFﬁﬁgdﬁﬁgs
washed with water, 1 M5 hydrochloric aC|g%l€nd%gr6E§; and

aadnasian wuillfadehy dFBesArybyse9eRT sURF a

drying agent was filtered off, and _.the btai
dhep sodved tuWaEr SVEROTET S Y006 e rtegué’t‘?tdzg’%\é%%%‘r\%st& obtain
a residue. Thus obtained residue was dissolved in

et men @t @ GA51dU€r0 And 20% pal | adi um hydr oxi de (15

ng) was added .thereto, and g U VS W thalsl (1 mlL) .
undeirh’ai‘sh)?g Gd'é‘r‘?%a S&pﬁ%rga%%lo@ogg tenperature for 2

Ellg}ﬁfﬁ'eO%TgJﬁadLrleae}ﬁan RiBldii RN Wes rfd) eiedddedugiereto, and

evapor ated under reduced pressure to
q:t‘}{eaifﬂ].i.%dfec‘ e o thkse @ i die th esirbgemestmddphere at room
purifi'ed wth silica gel colum chronatography (ethyl
ACShAL a8l PaNEhy: Waties uFs 10 Thel e tdlonaise lufrd on (186
conpound (30 ny, 86% as a col orl ess powder. NMVR data
apth + Mesdlat Rr&bgh hee Thtepamtl azeapoioaked Mmggr erqduced

Exanpl e 14 20 Preparation of _ ]
(ﬁﬁ&séuﬁeaﬂhydbbain[a-nﬁ$t¢@66-FEWQq}obtalned residue was
purified with silica gel column chromatography (ethyl
acetate:ethanol:water’= 10:2:1) to obtain the title
compound (30 mg, 86%) as a colorless powder. NMR data and
MS data of the compound are shown in Table 1.

Example 14

Preparation of (1S)-1,5—anhydro-1—[4—chloro—5—[4—[2—
[[[2-hydroxy-1,61-
bis(hydroxymethyl)ethyl]aminocarbonyl]amino]ethyl]benzyl]—

2-hydroxyphenyl]-D—glucitol
OH

To a chloroform solution (1 mL) of 1,1'-

carbonyldiimidazole (10.8 mg, 0.0669 mmol) were added a
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L[[%hhydroxy-lJ
i s(hydr oxynet hyl ) et hyl ] am nocar bonyl ] am no] et hyl ] ben
z
() 2])07/1261hydr9xyphenyl | -D-glucitol HH CH HO] CPC%IB]EHO7/060653
HO OH 'O F'/OHOHOHo achloroformsolution (1 ni)
of 1,1 25 T carbonyl dii m dazole (10.8 ng, 0.0669
mmol ) were added a 117 WO 2007/ 136116

Ci5%§?§g$’g@%gééoaniOﬁﬂf05f1§p$ytlon5(n4ntz of
noethyh ) Benzyh § - 2- (benzyiexy) - 4-chloroph
%ﬁ% g % é 4, 6yt£tra(c>be%zyly%>glﬁC|?g?p ggy%l whd
Qnﬁ§é§o anel 1, andebraeOhpbnapl phepilneifl3630) 0 gﬁd 0.0446
the"m xture 5 was stirred for 10 m nutes at room

LABRS' ahdr R-metheL inbapholtinet k7s 36enbl i oandokhei Bhxture
wer e added trls(hydroxynethyl)an1nonethane 16. 2
@as34timuel dud UG, MEdiGEsh\AT TR TRIMRETHEYES an d“‘rgfer that,

this reaction mxture was stirr t 60C f
_ ] \ or 2 hours.
Abt &hisheaeasidono§ oYL Pe VRES f§%8 ol ed to room >

tenperature, eth
LB R TRES)  TEE BN ] AR n G ool and

Hydrochloric aci

and bnlne 332 dri h hy@ﬁ L
evaporat ed under deT'(ltlt én?' 0 ﬁgﬁ%?ﬁﬁﬁ{ﬁfgge was
reayc es t.al K
LIRS T S e
ecthOl é%l\@?olfjc%(%@ éé?ﬂefé‘tm Orof1f 1IN 4@50a t ) wandadded thereto.

And to this solution cooled in

Acrﬁivﬁﬁa a}lq_ﬂ%:%:%ﬂ@@la(s&ﬂad with water, 1 M hydrochloric
acid, and brine, and dried with anhydrous magnesium sulfate.
The drying agent was filtered off, and the solvent was
evaporated under reduced pressure to obtain 41.2 mg of a
residue.

Thus obtained residue (22.3 mg, 0.022 mmol) was
dissolved in chloroform (250 uL) and ethanethiol (250 pL).
And to this solution cooled in ice was added BF3Et,0 (50

uL), and the mixture was stirred at the same temperature

for 2 hours. The solvent was evaporafed and thus obtained
residue was purified with gilica gel column chromatography
(ethyl acetate:ethanol:water = 10:2:1 and then methanol) to
obtain the title compound (10.8 mg, 86%) as a colorless
amorphous compound. NMR data and MS data of the compound
are shown in Table 1.

Example 15

Preparation of (1S)—l,5-anhydro-1—[5-[4-[2—[[[2-
hydroxy-1,1-

118



10

15

20

'1L), and the m xture was stirred at the sane
tenperature 20 for 2 hours. The sol vent was evaporated

wanw7tikede obtai ned residue was purified w t hPeThPmaz/060653

gel colum chromat ography (et hyl
acetate: ethanol :water = 10:2:1 and then nethanol) to
obtain the title conpound (10.8 ng, 86% as a

L Oy @fzyl]-
SPL RS S ARPLRDPYScRPIPANL AL AL el ML Foed 2y

{19) fiydro-1-[5-[4-[2-[[[2-
E’ &‘r&%&?e%% V%%%%%%BHG PCT/ JP2007/ 060653
bls(q%groxynethyl)étqy B nocar bonyl ] ami no] et hyl ] benz

yl] ucitoh HHOH HO/ i Nf
N- < HOH@" oHOH OH The title conpound
v% ’ 93% was obtalned as a 5 colorless oily

c@ﬁpo n@Haccordi ng to the method as with Exanple 13
in whi'th (IS)-1-[5-[4-(2-ani noeth benz % ‘13,‘521
(benz'yhex’y:}tnechbmpgmnWP1m$l Hr‘&a ohakned 3%
O benzyl-D-glucitol was used |nst$

coSpriels- le-l(YZCOHWPHEiét RESOF I3NGe R
benzyl ] -2- (benzyl oxy) -4 .1 11-2-
ﬁé‘ﬁh‘?llﬁhéﬁyllfki’ cgnlﬂ%&r 92[§ -} 46 (2P ingese %y)|beE’>Z§ 1

| d f d i
o7 A2 S 0 i mand e hewi
%1§22 JJ. % grl%dlrt%ll was hikda ihldtead o Q)1 [5-[4-(2-

aminoethoxy)-2-methyl benzyl]—z—(benzyloxy)-4—

e method as with

methylphenyl]—l,5-anhydro—2,3,4,6—tetra—O—benzyl-D—glucitol.
NMR data and MS data of the compound are shown in Table 1.
Example 16
Preparation of (1S)-1,5-anhydro—l—[3—[4—[2—[[[2-
hydroxy-1,1-

bis(hydroxymethyl)ethyl]aminocarbonyl]amino]ethyl]benzyl]ph

enyl]-D-glucitol

A crude product of the title compound was obtained
according to the method as with Example 13 in which (1S)-1-
[3-[4—(2—aminoethyl)benzyl]—4—chlorophenyl]-1,5—anhydro—
2,3,4,6-tetra—o-benzyl-D-glucitol was used instead of (1S)-
1—[5—[4—(2-aminoethoxy)—2-methyl benzyl]—z—(benzyloxy)—4—
methylphenyl]-1,5—anhydro—2,3,4,6—tetra—O—benzyl-D—glucitol.

After that, the crude product was purified with HPLC
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15
bi s(hydr oxynet hyl ) et hyl ] am nocar bonyl ] am no] et hyl ] benz

wohhphsernyl | -D-glucitol HHOH i i Nr N ~CHPCOJIR200H060653

HO HOB ""OH OH A crude product of the title co

. _ npound
was obtai ned according to the nmethod as w

13 in which (1S)-1- 20 s with Bxanple
3-14-(2-am noet hyl) -4-
LQ-&?%’49%8%%?r%g%éb%ﬁ@%%@%}%ﬁfﬁ%£5@PQ@@V$ﬂiﬂr§l@nhy@f1.

uci tol was used i nstead
f (1S)- 1-[5-]4-(2-am - .
glggég,? 152(}13%-2 3}%%3?_”]4@01%'“?2%),25 MGtfY)min. , A = 210 nM)

tEOyLRbENY¥LE - 41 B18NBYHpSura 3( #3 6my ot 184 D- Benaybobogless
g?to%. ﬁfter that, the crude product was puri¥ied 9
%}48593%’&& £33p¥EGnd00 MMB Eddita RGII M2 010606 5e compound
. 025% aceti c aci d aqueous sol ution:acetonitrile =
3ard, shdWh- PacirabDs- AM 150 x 10 nm1.D., 5.0 nb/mn., ?
= 210 nM to obtain the title conmpound (13 ng, 15%
gzta E?¢m€kes$7 anor phous conpound. NWVR data and MS
a of. e conmpound 5 are sh [
17 PereparabhogPof (lS)-1'S-SDQQTAQJT‘I’DJ?EL&}M‘?@UP&'e[2'
(1S)-1, 5-anhydro-1-[4-chloro-3-[4-[2- [[[2-h
: ] _ -hydroxy-1,1
ﬂf?@ﬂ@dfgﬂ?ﬂéﬁthzethy!]an1nocarbonyl]anino]ethyl{benz
éﬁs&hydroﬁ?%éfk&l)gt vel it odaPdonF1 1antiino 1NPHy 196enzy1 10k

enyl]-D-glucitol

A crude product of the title compound was obtained
according to the method as with Example 14 in which (1s)-1-
[3—[4-(2—aminoethyl)benzyl]—4—chlorophenyl]-1,5—anhydro—
2,3,4,6—tetra-O-benzyl—D—glucitol was used instead of (18)-
1—[5—[4—(2—aminoethyl)benzyl]—2—(benzyloxy)—4—
chlorophenyl]-1,5—anhydro-2,3,4,6-tetra-O-benzyl—D-glucitol.
After that, the crude product was purified with HPLC
(0.025% acetic acid aqueous solution:acetonitrile = 7:3,
Waters Sunfire Prep C, 150 x 19 mm I.D., 8.0 mL/min., A =
210 nM) to obtain the title compound (12 mg, 17%) as a
colorless amorphous compound.

NMR data and MS data of the compound are shown in
Table 1.

Example 18
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ZELEELﬁQ /| OH g? A grude product of the title
was obtained according to the nethod i
\V?ga?gb?u&4 in which (1S)-1- ) o enraonn
-[ 4- (2- am noet hyl ) benzyl ] - 4- chl or ophenyl ] - 1, 5- anhyd
- , - r
o- 15 2,3,4,6-tetra- O benzyl -D-glucitol &ag used Y

i nstead of (

ont orbieRE

0.

1S)

-1, 5-an

PCT/JP2007/060653

m%f‘ypé)mzyd Jardrkdenzyd ppopydsoxy-5-[4-[4-
ydro-2, 3,4, 6-tetra- O benzyl -D-glu

g}?ﬁh¥E{§%%e& i bal s (hbaréexydethydilathyhdsmpooi +ted

§2bBhitgnBeakLoNIt
C 150?3119 m% |].

obtain the title conpou%g

annrpngus conmpound.

2 NirJda
-°'/JP20%77§;§?

5= anh

NOH QO

O OHd. HO HO ' Od
5 ng, 479 ﬁé§18b98W988n§s(§#£8§é

(12 nyg,

02596acetic aci d agueous
ai-methyIpReny20-DapgalecEitPilre Prep
D., 8.0 nL/mn.

k = 210 nM to
1799 as a colorless

ta and Ms data of the
e 1. 25 Exanple 18 120 WO
653 Preparation of

ydro-1-[2- hydroxy-5-[4-][ 4-

Y

(19 -1, 5- h
e ea s Pk e

82

y@dr oxy-1, I - bi s(hydroxynet hyl ) ethyl]am . no] -4
oxobut yl ] benzyl ] - 4- net hyl phenyl ] - D- gal acti t ol ]H CH

Theshi {;he cpwReHed 637a
ri'ess powder from

el & @nnhydro-2,3,4,6-tetra-0-
[ 4-T(1E) - 3- car boxypr op- | - en-

:Benzyl—l—[2—(benzyloxy)-5—[4—[(1E)—3—carboxyprop—l—en—l—

yl]benzyl]—4—methylphenyl]—D—galactitol (199 mg, 0.222

mmol) according to the method as with Example 3. NMR data

10 and MS data of the compound are shown in Table 1.

Furthermore, compounds 19 to 36 were also synthesized

_from corresponding materials in accordance with Reference

Examples and Examples.

15 [Table 1]

Compound
No

structure

NMR (solvent, methanol —d,), MS

1H NMR (600 MHz) 8 ppm 1.25 (s, 6 H) 1.81 -
1.89 (m, 2 H) 2.09 (s, 3 H) 2.12 - 2.18 (m, 2 H)
2.54 - 2.59 (m, 2 H) 3.38 - 3.50 (m, 3 H) 3.53 -
3.57 (m, 3 H) 3.70 (dd, J=12.15, 5.27 Hz, 1H)
3.84 - 3.89 (m, 3 H) 4.51 (d, /=9.63 Hz, 1 H)
6.63 (s, 1 H) 6.99 - 7.08 (m, 4 H) 7.12 (s, 1 H).
ESI m/z = 518(M+H).
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yl ] benzyl ] - 4- met hyl phenyl ] - D-gal acti t ol

(199 ny, 0.222

mmol ) according to the nethod as with Exa
nmpl e 3. NWR
wdav@/1k1eand MS data of the conpound are shownpPCwJIFzmbl/e50653

1. Furthernore, conmpounds 19 to 36 were also
synthesized .from corresponding materials in
?%Colrdagfec\é\“h Ref erence Exanpl es and moles— 15
abl e npound structure NWVR{(solvent, ne :
-d4)l. M5 No H 1H NVR (609 M) s( %u thano
1.81- HO <waNoe 1.89 R RIRY 635 6 pfn T2 (s, 3 ) 1.80 -
HO, . Q) N 2. 09,68 ]3’%[ 9. A8
(m |2 5 ?HZHi' (%1 HYD.0K(s, 841) 2.1%- 283 (m, 2 H)
4 HOHorNgls 329 2. @9=B5 7 IHPFH73356(m, 3 H)
o e 3 - d, J332 3B, (mbs B)B.85z 3.90 (nh:fp H) 4.51 (d,
o d 6% 3 @H-3.89 (m 3 H) 4.51 |(5,633=9 13.6is, 1 ) 659 - 7.09 (m, 4
.63 (84 1 H 6.99 - 7.08 (m |&) H2 @ 11D §3 m/zE PHM+Na).
ESI mz = 518(M+H). 121 WO 2007/ 136116
PCT/[JP2007/ 060653 H 1H NVR (600 NHz) S ppm-1-22—s5—3
) 1.80 - HON-~oH 1.91 (m 2 H) [2.09 (s, 3 H 2.15 -
2.23(m 2 H 01 | o OH2 58 (t|IHIMR GQ0 ¥Hz) Spppj.84 - 1.93 (m, 2 H)
3.37| - 3 N3 B1 - [3.106, 31 2% -Rp7 Gn 83D 2.59 (. J=7.57
3.90 T, 25 3137 - 344 (. 2 ? 48 (1, J=8.48 Tz,
gs, [n 13) $53 7 359 (@, )35.’? >7 H) 3.83 -
mz E ? 3 ’4.5}1( 20,65 Rz, 1 H) 6.63 (s, 1
(m P E§ >, 4 f‘%l(h%é.ﬁsm/z:
(t,]' -Im2l—l)3.48
(1503] j%goRggggle}’I) o 6 H) 1.82
’ 9 17 PP . N o -
4 H) 1.90 (m, 2 H) 2.09 (s, 3 H .13¢[5ﬁj=7.57Hz,2
H) 2.57 (1,J=7.57 Hz, 2 H) 3.37 - 3.52 (m, 2 H)
4 3.56 (t, J=9.17 Hz, 2 H) 3.70 (dd, J=11.92, 5.04
Hz, 1 H) 3.82 - 3.90 (m, 3 H) 4.51 (d, /=9.63
Hz, 1 H) 6.63 (s, 1 H) 6.98 - 7.08 (m, 4 H) 7.11
(s, 1 H). ESI m/z = 553(M+Na).
NH 1H NMR (600 MHz) 8 ppm 1.82 - 1.91 (m, 2 H)
2.10 (s, 3 H) 2.61 - 2.67 (m, 2 H) 3.15 (1, /=7.11
NH, |Hz, 2 H)3.37 - 3.44 (m, 2 H) 3.48 (,J=8.71 Bz,
5 1H) 3.55 (t,J=9.17 Hz, 1 H) 3.70 (dd, J=11.92,
5.04 Hz, 1 H) 3.83 - 3.91 (m, 3 H) 451 (4,
J=9.63 Hz, 1 H) 6.63 (s, 1 H) 7.01 - 7.13 (m, 5
H). ESI m/z = 460(M+H).
1H NMR (600 MHz) 8 ppm 1.74 - 1.82 (m, 2 H)
0 210 (s, 3 H) 2.29 (s, 3 H) 2.37 - 2.42 (m, 4 H)
A 2.54 - 2.60 (m, 2 H) 3.15 (t,J=7.11 Hz, 2 H)
6 3.33 - 3.4 (m, 6H) 3.48 (t, J=8.94 Hz, 1 H) 3.53
-3.58 (m, 1 H) 3.70 (dd, J=12.15, 5.27 Hz, L H)
3.83 - 3.89 (m, 3 H) 4.51 (d, J=9.63 Hz, 1 H)
6.63 (s, 1 H) 6.99 - 7.09 (m, 4 H) 7.12 (s, 1 H).
ESI m/z = 544(M+H).
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OH 572( MeNa) .
1.82 H 1.90 (

weélzpo7a3étrHée HO N

3.52 (m 2 H
3.70 (dd, J=11
4.51 (d, J=9.6

0 1H NVR (600 Mz)
m 2 H 2.09 (s, 3
NH2 H) 2.5

4 HOO I | 0 3.56 (
.92, 5.04 Hz, 1 H)

3 HO'"' "oHHz, 1 H 663 (s, 1 H-6-98

S ppm1.44 (s, 6 H)
H 2.19 (t, J=7.57

7 (t, J=7.57 Hz, 2 HpCBIBAW07/060653

t, J=9.17 Hz, 2 H)
3.82 - 3.90 (m 3 H

—7]08 (m 4 H 7.11 OH (s, 1 H).

NH 1H NMVR (600

MHz) S ppm 1.82 -
- 2.6

Hz, 1 H 6.63 (s, 11H)3.84 G188(mBH)35g,J/%-63Hz, 1
= 460(M+tH). 1H Nl\/FtHQG@)(s,m%y.og-E g4 Hy7-11 (s, 1

ESI mz = 553( MrNa).

R(BBorfu ppr1. 3. 1.84 (m, 2. H
%%ﬁ?;é ﬁ,gﬁ)im% (% ) 2'.17-2123 (m?
by Bs4@ 74457 HE=BH)2187 - 2.91 (m, 2

HiE24 @ JH6.653127DHY 3k - 3.51 (m, 3 H)
933 (318 (@, HY) 370%4d, [42.15, 5.27 Hz,

P). B p = SPMyHp 37 -
m 2 H 3.15 (t,

(s, |3 H 3p qq HQ/J;ILNH ]
N NH2 Hz, 2 337 3144 32
o, 8 o (m
Hz, |5HHO 3.55 (t, J=9.17
3=11. 93" , 1 H 3.83 - 3.
HO' |OH J=9% 63
OH H). ESI nfz
1.82 (m 2 H 0 2.10 (s, 3 H
42l (m 4 H HON2.54 - 2.60 (
=711 W 2 H)  Ne} | H3-33
22.29115HZ, 1 H 3.53 6 HOo - 3.
=12, , 5.27 Hz, 1 H) HO' ""OF f
51| (d, JmR. K H),, 083
H. HBESI mz

o
o~
1
&

JP2007/ 060653 H 11 HINR3 ¢ 59 4. f9-63 Hz, 1

57 Hz, 2 H) 2.87 - 2.91 (m 23!

44— 6H—348 (T,

28 MMR (680 Th12)3.ppR 108lch, 6 H) 1.68 -
136 &8 2-H)3.088, 1) 2.53 - Bip0 (m, 2 H)
(395 (tL/=hiE8 Bz, 391) 3.37- 1Y (m, 2 H)
.45 43,60 H) . 20(d4pfr11.92, 5.04 He,

G153 (s, HH)pP8 )osgn( 03 - 7.08
(my 2%?2'}(5)?6%15%1 T/tz,,: 533 (M+H),

3.24 (t,

= ! —'L'N[—‘Nb’\.hut_.g.r\;-
_(JOID\II—\\IOB
=

<

H—7 HO OH 3.53

5.27 Hz, OH

1H NMR (600 MHz) & ppm 1.70 - 1.77 (m, 2
H) 2.09 (s, 3 H) 2.54 - 2.62 (m, 2 H) 3.07 (t,
J=6.88 Hz, 2 H) 3.36 - 3.60 (m, 5 H) 3.61 - 3.73
(m, 6 H) 3.82 - 3.91 (m, 3 H) 4.51 (d, J=9.63
Hz, 1 H) 6.63 (s, 1 H) 6.99 - 7.08 (m, 4 H) 7.08 -
7.15 (m, 1 H). ESI m/z=587(M+Na).

10

1H NMR (300 MHz) & ppm 1.25 (s, 6 H) 2.13
(s, 3 H) 2.72 (t,J=7.07 Hz, 2 H) 3.25 - 3.37 (m,
3'H) 3.38 - 3.80 (m, 6 H) 3.86 - 3.96 (m, 3 H)
4.56 (d,J=9.33 Hz, 1 H) 6.68 (s, 1 H) 7.03 -
7.19 (m, 5 H). ESI m/z = 519 (M+H), 541
(M+Na)

11

OH

1H NMR (600 MHz) & ppm 2.09 (s, 3 H) 2.68 (t,
J=7.34 Hz, 2 H) 3.24 - 3.32 (m, 3 H) 3.36 - 3.66
(m, 9 H) 3.68 - 3.74 (m, 1 H) 3.81-3.90 (m, 3
H) 4.52 (d, J=9.63 Hz, 1 H) 6.64 (s, 1 H) 7.00 -
7.14 (m, 5 H). ESI m/z = 552 (M+H), 574
(M+Na)

H H
HO N.__N
Y ﬁm
12 luo~N° O O 0 P
HO" ™" OH

1H NMR (600 MHz) & ppm 1.39 (5, 6 H) 2.10
(s, 3 H) 223 (s, 3 H) 2.70 (t, J=7.11 Hz, 2 H)
3.26 - 3.91 (m, 18 H) 4.52 (d, J=9.63 Hz, 1 H)
6.63 (s, 1 H) 7.02 - 7.14 (m, 5 H). ESIm/z = 616
(M+H), 637 (M+Na).
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H)
ESI

6.

mz = 503( M+H) .
weélpor/188i1te 0 1.76 (m 2 H) 2.09 (s,

63 (s, 1 H 7.01

- 7.08 (m

(m 2 H HO N-N-OH 3.05 (t, J=6.
3.44 (m 2H O | H

J=11.92, 5.04 Hz,

H 3.45 - 3.

4H 7.11 (s, 1 H.

1H NMR (600 MHz) 8 ppm 1.23 (s, 6

3 H 2.54 PCRIBDO07/060653
88 Hz, 2 H 3.37 -
58 (m 4 H 3.70 (dd,

Ho 1 H 3.83 - 3.90 (m 3 H 4 51

8
(d, J=0.63 Mz, 1 HO' y""OHH) 6/63 (s, 1 H 6.98 -
7.03|(m 2 H 7.03 - 7.08 OrboHm PAHHMR (3DAMHE) 3 fpmtd)12 (s, 3 H) 2.25
ESI mz = 5333 (M 531 1( H (75, GIH) Gt 13-5 7NN XOBDS (s, 6 H) 3.67 -
MHz) | 8 pp ) 7 )?‘7 NERZ OB HJ) 377692 By 3793389(m 1H)
ky 2 my2 H 3.07 (t, WmﬁzmHa%H)é J=9.48 Hz, 1 H)
2 H) |3 60 (M 5 H 3.61 - ?573366%“ '6.69 - 6.81 (m,
3.82]- "8 9 H 4.51 (d, J=9 A 5§_1(M+H) 603
H 6/63 (s, 1 H 6.99 - 7.08 (m i .08-0H7f15
(m 1 H. ESI m z=587(MtNa). H H JH NVR (300 MHz) 8
ppm 1.25 (s, 6 H 2.13 HONy NOH (s, 3 H 2.72 (t,
J=7.07 Hz, 2 H 3.25 - 3H37|_I (6H ,nmNMRI({joogargagappngz@m J=7.11Hz,
(m 6 H 3H§6 < 94 9' HOTYB. 36 3¢ a(mgurgs 4-3.41 (m, 2 H)
Hz, 1|H) 6.68 @ 1 7. o@ 3@_13;501 36 (s H) 3.67 (dd,
ESl Mg v - 541 ~OH ON#NaJ= 5 d,J=11.92, 1.83
Mz) |8 ppk 2,09 (s, 3 H 2.68 (t, o Ol
Hz, 3 302|4(9'? .32 (rl_nb 3 H) (3 3( H)724(s 1 H).
9H)3.68-3.74(m1|—|)381-: 1é
I(—)D_|4.52 (d, J=9.63 Hz, 1 H) 6 64 1 H) 7nn HO
7014 (m 5 H. ESI mz = 552 (N
HO IH NMVR (600 I\/Hz) 8 PRM & @Jﬁ S(Z ) M)”(””“HZ
NuN N- (s, 5 2{1 34 3.43 (m, 2 H)
12 HO 0] ' O.{C . J 8‘478 h¥3522(t 149.17 Hz, 1 H)
- 394 ( 3@(54615)%68@d B:10925304 Hz, 1 H)
HZ, 1 \Hlo 3.77 - 3.89 (m, 3 H) 4.52 (d,J=9.63 Hz, 1 H)
HO' 6.70 (d, J=8.25 Hz, 1 H) 6.92 (dd, J=8.25, 1.83
&u Hz, 1 H) 7.09 (s, 4 H) 7.18 (d, J=2.29 Hz, 1 H).
ESI m/z = 537 (M+H), 559 (M+Na).
H H OH
N N 1H NMR (300 MHz) 8 ppm 2.71 (1, /=7.07 Hz,
o O O \for OH. | 2 H) 3.25 - 3.49 (m, 6 H) 3.62 (5, 6 H) 3.64 -
16 HO OH  [3.73 (m, 1 H) 3.84 - 3.95 (m, 3 H) 4.09 (d,
N J=9.17 Hz, 1 H) 7.08 - 7.17 (m, 5 H) 7.21 - 7.31
OH (m, 3 H). ESIm/z = 521 (M+NH,).
1H NMR (300 MHz) 8 ppm 2.71 (1, J=7.07 Hz,
2 H) 3.21 - 3.48 (m, 6 H) 3.61 (s, 6 H) 3.64 -
. 3,73 (m, J=11.97, 5.13 Hz, 1 H) 3.83 - 3.91 (m,
1H)3.99 - 4.14 (m, 3 H) 7.12 (s, 4 H) 7.24 -
7.38 (m, 3 H). BSI m/z = 555 (M+H), 577
(M+Na).
1H NMR (600 MHz) 8 ppm 1.85 - 1.95 (m, 2 H)
H OH 2.10 (s, 3 H) 2.38 (t, J=7.34 Hz, 2 H) 2.60 (5,
HO O O N oy  |/=7.34Hz,2H)3.56 - 3.61 (m, 6 H) 3.61 - 3.68
0 N (m, 1 H) 3.68 - 3.74 (m, 1 H) 3.74 - 3.80 (m, 1
18 |HO H) 3.85 - 3.91 (m, 2 H) 3.96 (d, J=3.21 Hz, 1 H)
HO “"OH 4.14 (s, 2 H) 4.42 (d,J=9.63 Hz, 1 H) 6.63 (s, 1
OH H) 7.00 - 7.09 (m, 4 H) 7.13 - 7.20 (m, 1 H).
ESI m/z = 550 (M+H), 548 (M-FD .
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6.63 (s, 1 H 7.02 - 7.14 (m 5 H. ESI mz = 616 HO'
OH OH (MrH), 637 (MeNa). 123 WD 2007/ 136116
WeeT7iB2067/ 060653 0 OH 1H NMR (300 MHz) S ppnPeTAR200%060653
3H 2.25 ~OH (s, 3 H 3.34 - 3.57 (m 6 H 3.66 (s
6 H 3.67 - HO O ~N~N OH 3. 71 ’
Smslggstns 2H) 3. 79-3. 89(m 1H) H-3.-96—{+
2 H) 4.45 (d, J=9.48 '
6,69 (m 1096.67(5 1 6. 6 %Hmm G 356%%2 25as 0o
(s, ®03; 40 -H qﬁlsnfags%
1BH l\/%% pm 268 (t, @ho N 1 H) 6.63
2 H| % 2 28 (m 2 H) 3.34 - |, #1480 (d,2=84 iz, 2 H)7.01 (4, J=8.24
~OH 3. 49 HSOFSO (m 2 H 3.60 (s,|Hs 730671 Md, 14 HO
o1 | o oQ=12.15, 527H21H)383(dd J=11_92
T. 83 Hz,ll—l)389- (m2|—|)451(d J=9.17
H& 1 H 6.81 (j% Q8 NMVR (360 Mi}Hz) B, pprh 2(08 (s, 3 H) 3.38 -
1 H OH Q{ﬁm 5933(6WM)H)35H(SMR3((6(3@73(IH,1H)
Miz)| S JH M1 Hz, H3i81 opoRm HR4.224(s,2 H) 451 (d, J=9.48
3.28|th J2 H) 3.34 - 3.43 (m 2 HHz HO N3¢ @ﬁ)éoﬁﬁﬂfﬁmﬂm“l‘
J=8. W8 HZ Y 1O1) 3.52 (t, J=9.17 Hz719imaH)H)3E%Gn/(ﬂs 53 (I H).
3.68| (dd, ¥11.92, 5.04 Hz, 1 H) |15 HOO OO—|377-
——(3589](?2;:)24152(d 3963Hz 1
. 6.9 0 0 S,3H 2.72 (t,
> 09 H) ; 2“(qd J= {vjﬂ;_pp ( 33)8 34(6
(MH] H()—|oNN~O L
gy 00 o H) 66 ; 515(c11_IJ—964
. 16 HO CH 3. 7 s, '- )

1H NMR (300 MHz) 5 ppm 2.09 (s, 3 H) 2.66 (¢,
J=7.31Hz, 2 H) 2.93 (dd, 1 H) 3.06 (dd, 1 H)
3.21 - 3.28 (m, 2 H) 3.39 - 3.45 (m, 2 H) 3.47 (,
1 H) 3.57 (t, J=8.86 Hz, 1 H) 3.62 - 3.75 (m, 4
H) 3.87 (t, J=5.44 Hz, 3 H) 447 - 4.59 (m, 2 H)
6.63 (s, 1 H) 6.98 - 7.08 (m, 4 H) 7.10 - 7.19 (m,
3 H)7.18 - 7.30 (m, 3 H). ESIm/z=631

(M+Na).

23

1H NMR (600 MHz) 8 ppm 1.54 - 1.77 (m, 8 H)
2.07 (s, 3 H) 2.67 (1, J=7.11 Hz, 2 H) 3.24 - 3.27
(m, 2 H) 3.36 - 3.42 (m, 2 H) 3.46 (1, J=8.71 Hz,
1 H) 3.53 (d,J=9.63 Hz, 1 H) 3.56 (s, 2 H) 3.68
(dd, J=11.92, 5.50 Hz, 1 H) 3.81 - 3.87 (m, 3 H)
4.50 (d, J=9.63 Hz, 1 H) 6.61 (s, 1 H) 7.02 (d, 2
H) 7.06 (d, 2 H) 7.10 (s, 1 H). ESI m/z = 567
(M+Na). 543(M-H).

24

1H NMR (600 MHz, METHANOL-ds) 8 ppm
0.87 - 0.96 (m, 6 H) 1.40 - 1.55 (m, 2 H) 1.61 -
1.70 (m, 1 H) 2.08 (s, 3 H) 2.69 (t,J=7.11Hz, 2
H) 3.30 - 3.34 (m, 2 H) 3.35 - 3.42 (m, 2 H) 3.46
(t,J=8.25 Hz, 1 H) 3.54 (1,J=9.17 Hz, 1 H) 3.68
(dd, J=11.92, 5.04 Hz, 1 H) 3.80 - 3.87 (m, 3 H)
4.18 (dd, J=10.32, 4.81 Hz, 1 H) 4.50 (d, /=9.63
Hz, 1 H) 6.61 (s, 1 H) 6.97 - 7.11 (m, 5 H). ESI
m/z = 582 (M+Na). 558(M-H) .
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HO "10H J=9.17 Hz, 1 H) 7.08 - 7.17 5H 7.2
7.31 OH(m 3 H. ESI mz = 521 (N&&an. II:||)H C]—|11H
wolRR7(13006 MHz) 8 ppm 2. 71 (t, J=7.07 Hz, C NPNI@PLOR7/060653
3.21 - 3.48 (m 6 H 3.61 (s, 6 H 3.64 0 3.73 (m
J=11.97, 5.13 Hz,1 H 3.83 - 3.91 (m 17 HO O OH
1H) 3. 99- 4. 14(m 3H) 7. 12(s. 4H) 7. 24- HOQ' "CH 7 38 {m 3

.4

A TEST mz = 555 (MrH), 577 OH (M#Na). 1H NMR (600
8 ppm 1.85 - 1.95 (m H | HTMRZE0001 @ME@SEOL-ds)ﬁppm

(t, J=7.34 Hz, 2 _ t |0.14c0, 44 Lo =596 Hz, 2 B 0.83 (1,
0 X % X %f@gltg%gz},gq)% 6'=35j£96(m,1H P

.56 - w1
683 " 74 G, 2 Hy2.06-(s, 3 H) 2,72 (t, =734 Hz, 2 H)
'_'9-0 3/91](m 2 H 3 Sg‘ (@a&k,r_n,:? é%ﬁzg ﬁ%ﬁ){%{%@ﬂ)smm,z
FoHa. 42 (d "3=9 63 H;’H 36 3143 Y3 (1458.71 Hz, 1 H)
00 - GHO9 (m 4 | 2 % 4%,%1}6-3. (da7=11192, $¥d Hz, 1 H)
0 (MH) 548m H 7.13 - 7./28; (387 (h, ) 4.50ESr=d321z, 1 H)
Ipo ; (M H 124 WO 200644101 (d, J=8.25 Hz, 2 H) 7.06 (d, 2
007/ 060653 0 OH 1H NVR (30 Miz(s, iSHSImE 0585 (M1Na). 541

H| 3.37 - HO 0~ ~OHOH 3.51 (m |§
MH). 3. 52 - 3.60
203-65(5, 6 3.]76 (m 1H)3.80§m

;ﬁwg;w

I
0w

035513 Fiz, 2 H) 4.51

;)
HO s' "'
00 MEEDs Bm8@7 (s, 3 H) 2.69 (¢,
Of 3-8 I B
L0 pg;m 200816 (57831 H, 131) 384 (1, /=940
| HL\‘!?-| 3.68 Z617H)33. 83T =1 Hy2, 530Hg 1 H) 3.81 -
ge_ .81 - 3.94 (m 3 H) 22| 3(83 (m,3 H42 (s52 HY 449 (d, J=9.63 Hz, 1
=9. 48 HBIO Y 0bH) 6. 63( s, 1H) 7. 03- 7. 0D EHL & 1=1)_6lsy_-64q§( .9 H) 7.01(d,2
537 (d, ) 7.10 (s, 1 H) 7.22 (dd, J=4.36,

2.06 Hz, 1 H). ESI m/z = 565 (M+Na). 541 (M-
H).

Al
H
H

P~~~ W WTI

1H NMR (600 MHz) & ppm 2.07 (s, 3 H) 2.70 (4,
H H J=6.88 Hz, 2 H) 3.30 - 3.34 (m, 2 H) 3.36 - 3.42
(m, 2 H) 3.46 (t,J=8.71Hz, 1 H) 3.53 (t, 1 H)
3.68 (dd, J=11.92,5.04 Hz, 1 H) 3.81 - 3.88 (m,
3 H) 4.23 (s, 2 H) 4.49 (d, J=9.63 Hz, 1H) 6.61
(s, 1 H) 7.02 (d,2 H) 7.06 (d, 2 H) 7.10 (s, 1 H)
7.21(d,2H) 7.27 (d, 1 H). ESIm/z = 605
(M+H). 603 (M-H).

27

1H NMR (600 MHz) & ppm 0.82 - 0.96 (m, 2 H)
1.13 - 1.30 (m, 3 H) 1.31 - 1.42 (m, 1 H) 1.60 -
1.77 (m, 5 H) 2.07 (s, 3 H) 2.68 (t, J=7.11 Hz, 2
H) 2.89 (d, J=6.88 Hz, 2 H) 3.23 - 3.32 (m, 2 H)
3.35 - 3.41 (m, 2 H) 3.46 (1,/=8.71 Hz, 1 H)
3.54 (t,J=9.17 Hz, 1 H) 3.68 (dd, J=11.92, 5.04
Hz, 1 H) 3.80 - 3.87 (m, 3 H) 4.49 (d, J=9.63
Hz, 1 H) 6.61 (s, 1 H) 7.01 (d, 2 H) 7.06 (d, 2 H)
7.10 (s, 1 H). ESI m/z = 543 (M+H). 541 (M-
H).

28

1H NMR (600 MHz) 8 ppm 2.03 - 2.11 (m, 6 H)
2.52 (t,J=6.88 Hz, 2 H) 2.69 (t, J=7.11 Hz, 2 H)
324 -3.27 (m, 2 H) 3.28 - 3.31 (m, 2 H) 3.35-
3.42 (m, 2 H) 3.47 (t, 1H)3.53 (1, 1 H) 3.68 (dd,
J=11.92, 5.04 Hz, 1 H) 3.81 - 3.87 (m, 3 H) 4.50
(d,J=9.63 Hz, 1 H) 6.61 (s, 1 H)7.01 (d,2 H)
7.06 (d, 2 H) 7.10 (s, 1 H). ESI m/z = 543
(M+Na). 519(M-H) .

29
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O 1H NWR (300 MHz) S ppm 2.10 (s,

J=7.07 Hz, 2 H 3.29 -
wolkod7/16em16 3 H) 3. 49 (t,
| 21 Ho 3.70 (s,
J=9.64 Hz, 1 H 6.63 (s,

1H 7.

HO'" ""OH ESI nmlz = 541 (MtNa).

3H 2.72 (t, O

3.37 (m 2 H 3.38 - 3.46 Ho N
1 H 3.56
3 H 3.81 -

(t, J=8.32 HpCTAP1)P7/060653

3.91 (m 5 H 4.51 (d,

00 - 7.15 (m 5 H).
H 0 1H NVR (300 NHz)

S ppm 2.09 (s,
Hf 2.93 (dd,
.39 - W3

rrS®
<
w

(4%
IS
o ¢
Oww- -
AN O O

w

3 H

ESI

2.66 (t, HO
1 H 3.06 (dd, 1

N

MHz) S ppm 1.54 -1.77 (m 8
.67 (t, J=7.11 Hz, 2 H 3.24
J=9.63 Hz, 1

N47 (t,
HQ 22

( ) R0Ogt7J11 Ha2cF
9 (m 2 Ho? Hii-p96 383 (.2 1) 93
H 7.10 - 7719 131z [ L

Mz = 631 (M

)E NIR 2600 MEB:) & gpo( 17 (9dd, J=6.76,

HN,,~ o J=7.31 |—|le

3.2, B 1 1%, 5 7) %{@8, (s, 338 ;?B 2.57 (m,

' J=6.65 Hz,
3.42 (m, 2 H)
531 7=9.17 Hz, 1 )
. OHy3.82 - 3.87 (m,
ad{aH=& %61 (s, 1 H) 7.02
%(H EG%Ewﬁng(sé%&Im/z:
3443MEH). 59 Q1)

71 Hz), HO 1 ):]o 3.53

2 69 2 11

46 (4T

olo -
ocular

J=11.92, 5
(d, J=9.63

w%\j;!_‘g’\\l-b’\’\w
o> o=
O TWO™ TOO-

B33 €n, 5 6F 3.35 Mg, 4 BYEH6 (4,

é{c@ 1 B)661{5 1 By7.0 dgpa) %'06 (d, 2H)
720 (s} Hp E%m/%_:Z FNa). 503 (M-
H)

ko) PNl
. VU . - y u—l
10 3MRU660MHES & pPm 2.08s, 3 H) 2.68 (t,
747, )z B2 B, J=3.58{Hz, 2 H) 3.24 -

T 1B, DA 544, f59¢7 iy 1 H) 3.68
1 H) 380 - 38Ry Ry -4 (d, J=9.63

(
Bt, J=9.17 Hz, 1

1H NMR (600 MHz) 8 ppm 2.07 (s, 3 H) 2.45 (1, |.
J=6.42 Hz, 2 H) 2.67 (,J=7.11 Hz, 2H) 3.21 (§,
J=6.88 Hz, 2 H) 3.30 - 3.35 (m, 2 H) 3.35 - 3.42
(m, 2 H) 3.46 (t, 1 H) 3.54 (dd, 1 H) 3.64 (s, 3
H) 3.68 (dd, J=11.92, 5.04 Hz, 1 H) 3.80 - 3.90
(m, 3 H) 4.49 (d, J=9.63 Hz, 1 H) 6.61 (s, L H)
7.01 (d, 2 H) 7.05 (d, 2 H) 7.10 (s, 1 H). ESI m/z
= 555 (M+Na). 531(M-H).

33

1H NMR (600 MHz) & ppm 1.37 - 1.50 (m, 2 H)
1.80 - 1.89 (m, 2 H) 2.08 (s, 3 H) 2.31 (br. 5., 2
H) 2.67 (t, J=6.88 Hz, 2 H) 2.88 (br. 5., 2 H)
3.5 - 3.34 (m, 2 H) 3.35 - 3.43 (m, 2 H) 3.43 -
3.52 (m, 2 H) 3.54 (t, 1 H) 3.59 - 3.71 (m, 3 H)
3.79 - 3.87 (m, 3 H) 4.49 (d, J=9.63 Hz, 1 H)
6.61 (s, 1 H) 7.01 (d, 2 H) 7.05 (d, 2 H) 7.10 (s,
1H)7.25 - 7.37 (m, 5 H). ESI m/z = 620
(M+H). 618 (M-H).

34

1H NMR (600 MHz)  ppm 1.40 - 1.80 (m, 4 H)
2.08 (s, 3 H) 2.35 - 2.42 (m, 1 H) 2.66 - 2.82 (m,
5H)3.14-3.21 (m, 1 H)3.29 - 3.35 (m, 4 H)
3.35 - 3.43 (m, 2 H) 3.46 (1, J=8.94 Hz, 1 H)
3.53 (t, 1 H) 3.66 - 3.71 (m, 2 H) 3.81 - 3.88 (m,
3 H) 4.49 (d, J=9.63 Hz, 1 H) 6.61 (s, 1 H) 7.02
(d, 2 H) 7.06 (d, 2 H) 7.11 (s, 1 H). ESI m/z =
556 (M+H). 554(M-H).
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HO'' "'OOH (dd, J=11.92, 5.04 Hz, 1 H) 3.80 - 3.87 (m

3 H OH4.18 (dd, J=10.32, 4.81 Hz, 1 H 4.50 (d,
wO020076361&, 1H) 6. 61(s, 1H) 6. 97-7. 11(m 5H) . ESI  mPeTAPHB2060653

(MtNa). 558 (MH). 125 WD 2007/136116

PCT/ JP2007/ 060653 1H NWVR (600 MHz, METHANOL-d3) 8 ppm

HO0.16 (g, 2 H 0.44 (q, J=5.96 Hz, 2 H 0.83 (t, HO

Ny J97.34 Hz, 3 H) 0.86 - 0.96 (m] T H) 1.45 - 1.54 O
0 (mi2H 206 (s, 3H 2.72(t, |J5in4cdiavus shm MR m, 1 1) 1.73 -
3.08 |(d, J6.42 Hz, 2 Hpu 3ul » | 2.8069m, 3HPL8d 1M.884m, 14D 1.90 - 1.97
HO "'|' OH HJ' @. m 23 G 3(udk @ H) .07 @B 2165 Hz.81 (hn, 4 H) 3.24 -
q . 3. 69 ( J=13.2D@, 2 §) D31 +3z421m H)H) 3.46 (t,
9581 87, 3 H 4.50 (d, J=9.|63.74Hz 1H)A)54 (16/=807 Hz, 1 H) 3.68
(s, 1 8.25 Hz, 2 H) ({doE1(%H; S H%H)ﬁ-%im(m,m)
(s, 1 H). 565 (M+Na) . 5431-_492@ =a§*§15|1 %;?qq,gg{)g.s%z(d,_
(600 . 3 H) 269 00" Sygm@}g— my § H). ESIm/z =
He, . .33 (m 2 H 3.36°2 Y Bh
346 H3.54 (t J=9 40 HO 0 Q| RN TLA
N 00 d . , J=6. Z,
';Zé71 936 5. 50 2&11{{) Mi%% g;?gli H%%%l.%(m,lH)
- H6@{W6 8 (A /=153 1 HHY2106 (543 H) 2.65 -
; ASE P Hf3,27- 3531 (i1, 2\H)3.35 - 3.43
2 OH SUREAEN , L5 44 ’tbﬁﬁ ,i§354(t,1=9.40
3506 865 ( M-Nay, 194364 M, /0192, 340 1z, 1 H) 3.81 -
NVR ( (s, 3 H) |2s6/@, {11 3.8 bl AEG488, 2 1) 4.50 @,
Hz, 2 2 H 3. 36/=9.63H43 H)lé60 M 700 (d, 2 H) 7.05
2 H 1 H) 3. 53(d(215) 7110kB, 18).ESBmBS 551 (M+Na).
(dd, H 3.81 {58088)(m 27 HO 3
H 4.23 (s, T J=9.63 Hz, 1T H 6.61

Example 11-1 (another preparation method of the
compound of Example 11)

Preparation of (1S)-1,5-anhydro-1-[5-[4-[2-[[[2-
hydroxy-1,1-
.bis(hydroxymethyl)ethyl]aminocarbonyl]amino]ethyl]lbenzyl]-

2-hydroxy-4-methylphenyl]-D-~glucitol

H H OH
wede e
HO o 0 OH

HO™ ™""“OH
OH

(1) Preparation of (1S)-1,5-anhydro-2,3,4,6-tetra-0O-acetyl-
l-[2-acetoxy-5-[4-[2-[[[[2~hydroxy-1,1-
bis(hydroxymethyl)ethyl]lamino]lcarbonyllamino]ethyl]benzyl]-
4-methylphenyl]-D-glucitol

To a chloroform solution (300 pL) of 1,1'-

carbonyldiimidazole (7.30 mg, 0.045 mmol) were added a
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10

15

20

25

HO' "OH O d (s, 1 H 7.02 (d, 2 H 7.06 (d, 2
7.10 (s, 1 H OH7.21(d, 2 H 7.27 (d, 1 H). ESlH)m(z

w6 26043611bM+H) . 603 (M H). 1H NVR (600 MHz) 8 pparOPRB7/060653

0096 (m 2 H 1.13 - 1.30 (m 3 H 1.31 1.42 (

. . - 1. m 1
I—I)l.E_SO-HOHN,_,ol.??(m 5H 2.07 (s, 3 H 2.68
(t, J=7.11 Hz, 2y H 2.89 (d, J=6.88 Hz, 2 H 3.23 -

3, 32 2 . -

ottt bl igtiou) Srlue el

é@gﬂo Sﬂ%&?genéyQi 2EEbetQk&thﬁethyﬁpﬁényl$ 875¢aphgdro-
biz 31lf) §-€&tsall) dcOtfd-BHyTubfEd]2 1) and
ESP 'l z = 543 (MH). g’541H('}'1'wf Hf ’ %BNﬁRm(geég &%WQO e

&Dmb%h?Q moZzphblife I(H.Bi5HUR,50. 085 mmelag H@d zhﬁ)mlxture

J=7.11 Hz, HO NyN, , S 3,24 -
Was3 s&:&rrefﬂl Fox rao Zn:H)ut;asg,@t orqpng Q@Qﬁ;\ra*?u;ﬁ 3 Qéter that,

(t, 1 H 3.53 (t, 1 H 3.68 (dd, 2 HoJ1192 5. 04
mpmps;@mwn(ﬁpiﬂ)té}%%ﬁ&a J=9.63 Hz, 1

H)

Syl addibeuh i i)
Qbﬁi-ﬁlmet(lwﬁorjnagll ]%%65%H3%HT¥\{§1&%%%% mixture
%as ZstH)rr§d22'it( t650 G- 8v§§nh§mt2 Xﬁ@%gg 91?1:1@gré%ct:r1ncrﬂ Zﬂ%f):ture

3.35 -
MAS, %o%fgséﬂr&r@te I%tQHM:'D ?é)cl_f%ﬂﬁigftsatg&zagsé added

‘ﬁgg%é%?. 26 Hhe hituPeSias FaShemwitBwater, 1M
3 .4 (d,J—9 63Hz, 1H) 6. 61(s,1H)7.02 (d, 2 H 7.06 (d,
%f&rgclgﬁoffc ladda, EBld Bzire, and dried with anhydrous
magnesium sulfate. The drying agent was filtered off, and
the solvent was evaporated under reduced pressure. Thus
obtained residue was purified with silica gel column
chromatography (chloroform:methanol = 95:5) to obtain the
title compound (7.9 mg, 35%) as a colorless amorphous
compound.

(2) Preparation of (1S)-l,5—anhydro—1—[5—[4—[2—[[[2-
hydroxy-1,1- |
bis(hydrokymethyl)ethyl]aminocarbonyl]amino]ethyl]benzyl]—
2—hydroxy-4—methylphenyl]-D-glucitol

To a methanol solution (600 pL) of (1S)-1,5-anhydro-

2,3,4,6—tetra—0-acetyl—1—[2—acetoxy—5-[4-[2-[[[[2-hydroxy-
1,1-
bis(hydroxymethyl)ethyl]amino]carbonyl]amino]ethyl]benzyl]—
4-methylphenyl]-D-glucitol (7.9 mg, 0.0104 mmol) was added

a 2.5 wt. % methanol solution of sodium methoxide (34 uL,
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544 (MrH). 542 (M H). 1H NMR (600 MHz) S ppm 2.08 (s,
3 H 2.68 (t, HHJI=7.11 Hz, 2 H) 3.23 (t, J=5.50 Hz,

wa 2607136124 - HO NIN~-, O 3.33 (m 5 H) 3.35 - BC#3P{n7/060653

4 H 3.46 (t, 00l J=8.71 Hz, 1 H) 3.54 (t, J=9.17
Hz, 1 H 3.68 (dd,1 H 3.80 - 3.88 (m 3 H 4.49 (d,
J=9.63 31 HOHO "'OH Hz,1 H) 6.61 (s,1 H 7.02 (d, 2

H) . 01 P Gontsh ) 2 "Qnd Qe miktidre Wdd -stEYrdd Z£or Y hour at
(MeNg) . 503 H H 1H NVR (600 Mtz) b ppm 2. 07

(%008 ﬂ‘&mﬁer@tdﬁe HReNgN1dea t4Fadz evapdrated? ufider reduced
J=7.11 Hz, 2 H) 3.21 (t, O lpl 0 J=6.88 Hz, 2 H 3.30
-presEuren Thds 9b3ained £2sh@uenwaz EHurdfded(with Hilica
354 (dd, 1 H) 3.64 (s, 3 32 HO' O4 Ol H 3.68 (dd.

Joedll . @F unin Ozhmauogi)amzedmethég@l OH g mbiaig thejgtitle
(d, J=9.63 Hz, 1 H) 6.61 (s, 1 H 7.01 (d, 2 H 7.05

5 (epmpound 7(3.0 (mg, 1539) FHla rﬁqlorl% ﬁmmw)OU%ﬂompound
(MH) . HHlHNI\/R(6OOI\/Hz m1.37 - Bg
HO N KPMRPURAFY 37mtoy 1B (S ntéleﬁ)lzfngY( ing 2
2. 67 J=6.88 Hz,. 2 2. 0 .
Norbasnongiig Ao @fﬁ?ﬂlﬁﬁ@%ﬂl@g i HegiRd &5 witn
%52&%@9 3.54 (t, 1 3.59 - 3.71 (m 3H) OH
Im 3 hH 449(d J=9.63 Hz, 1 H) 6.61 (s,
1)y 7, (d, 2 H 7.05(d, 2 H 7.10 (s, 1 H 7.25 -
77:2?](9021}) _ESl mz = 620 (MeH). 618 (MH . 1H NMVR
(6d0 M) Sppm140- ;,80(m 4H HH2/08 (4, 3
H [2.35 -He. N2 66[ - 2.82 (m HONM|§|~7
5H)[3. 14- 3, ) 3. 24k 3. ﬁS(m4H) YN 3,355,343
com'\yl;)oe HD” Fy "3y 4t 8. 94 ) Hyormula ;(:Sct or MS (M-H) | ionization
o | .
HO™ (M+Na)
OH
37 X—NH2 C23H30N207 | 446.21 484 460 ESI
OH
38 X—NH C28H40N209 | 548.27 | 571 547 ESI
OH ,
X—NH7<
39 C27H38N207 | 502.27 | 525 501 ESI
HN_-O
40 X - C32H39N308 | 593.27 | 616 592 ESI
\N\\‘
H
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34 HO 0 0 3.53(t, 1H) 3.66-3.71(m 2H) 3. 81-3.88(m HO '
OH 3H) 4. 49(d, J=9. 63Hz, 1H) 6. 61(s, 1H) 7. 02 OH (d,

waya 10864, 2H) 7. 11(s, 1H) . ESI nf z=

556 ( M+H).

5BdTRRBY/060653

127 WO 2007/136116 PCT/JP2007/ 060653 1H NVR (600 MHz)

8 ppm1.72 (m 1 H 1.73 - HHONH
1.80(m1H) 1.80-1.88(m1H)1.90-1.97 (m 1 H) 2.07 (s. 3
H R.65 - 831 (m 4 H) 3.24|- ON N |0 3.27 (m|2 H)
3.3L - 3. 3 H 3.46 (t| 35 HOJ=8§.71 Hz, 1 H
3.54 (t, 7 H, 1 H 3.68 HO "'OH (dd,| J=11] 92,
5. 04 Hz, j 3.80 - 3.87 (m| 3 OH4.49 |(d, JE9.63
Hz, L H) x6.6Q (s,of H 7.02 (d, J=8.25
41z, BH) 7. 057 %2(m 6H) . ESI i z %@42@&?%)642@% 6fv1 H) 641 ESI
1H NVR (660 ) 8 ppm 0.91 (d, J=6.42 |Hz, |3 H) [0.96
- 105 (m2 47-1.56(m 1H) |H 1.58 (d,|] J=15.13 Hz, 2
.H .06 (s, 2.65 - HO N2.73(m 4 H 3.27 }
3.3 (m 2 H8735 - 3.43 36 HOO NI Np (m 2 H
3A4A—+—3=8"F1+Hz—F+H—354++—3F=-940+Hz—1HH-3-68
(dd, J=11.92, 5.5 Hz, 1 H) 3.81 - HO' [OH 3.186 (m 3
H B.89 xd =32 84yHz, 2 H) |4.50 (d, 1J=9.63
%z, [1H) 6. 60{s, LH\V. 00( d, 2H) 7. Qs°2BHPAE08 3 P27 587 (s, 585 | ES
H.|ESI mz =551 (MtNa). 527(MH). Hxanplle 11-1
(anpt her preparation nmethod ¢f the conpound of
npl e 11) Preparation of
g[[z- 5 hydroxy-|1,1
i mocar bonyl JJam nqg] et hy| ] ben
- met hyl phenyl ¢28ptople0g i |t562.28 | 555 531 ESI
C29H43N307 | 54531 | 546 544 ESI
OH
45 X\N\\\“ C27H38N209 | 534.26 | 557 533 ESI
H
OH
OH
46 X\NL/K C29H42N208 | 546.29 | 569 545 ESI
H
OH
47 i/\ C28H40N208S | 564.25 | 587 563 ESI
X\Ir:ll\\‘\ S/
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HHOHHONNOH HOOO OH HOs "/OHCOH (1)
Preparati on of

w0 28)

1-[2-acetoxy-.5-[4-[2-i
I

7#18¢H6 anhydro- 2, 3, 4, 6-tetr
[

a- 0-acetyl -
[[2-hydroxy-1,1

10

PCT/JP2007/060653

bi s( hydr oxynet hyl ) et hyl ] am nol car bonyl ] am no] et hyl ] ben

zyl]- 4-nethyl phenyl]- D-glucitol To a chlorofor
solyition (300 L) of 1,1'- carlbonyldiimgdazole (7.30
ng, {0. 045HmMmmol ) were added a | 128 WD 2007/ 136116
PCT/JP Q606 or of orm sol uti on [ 150 RL) oOf
48 1S)- 1T 5-[ 4- ( 2- C32H40N208 | 580.28 | 603 579 ESI
aniﬂoethyl)eenzyl~\, acet oxy-(4- net hyl phenyl ]t 1, 5- anhyd
ro-12,3,806-tetra-O acetyl -D-[glucitol ([8.4 pg, 0]030
mmol]) and N-nethyl norpholine (4.95 tL| 0.045 mml),
and{the m xture 5 maE stlrred for 30 mhutes|at rpom
tenperature. After tpat o {this react|on splutipn
wer ¢ added tri v oxynethyl)aninonethane 10. 9| ny,
0. 09 nmol ) andg di met hyl flormam de ({50 tL), and
this redtdi op re was stjirred at 6pC ovBrnlgwt.
ANfter the rgaction mixture 10 G848 6486 [ oW | 641 ESI
t enper at ur e, acetate was added theretp. And the
m xtur &wid washed with water|, 1 M hydfochl pric acid,
and |bri ne, bifiried wi th anhydrous napgnesi im
sul fate. The drylng agent was filtered pff, and the
solvyent w ssure— Thus 15
obt @i ned residue was purified with siliga gel col pmm
chr omat ogr aphy—Q&hl or of or m met hanol = 95:5) to obtain
5 he| titH nmpound (7.9 ng, |36IHLOR UBEF| B 517 ESI
anoqphoqé c und.
51 X //A\\V//J:::::l\\ C32H40N208 | 580.28 | 603 579 ESI
N 0
H |
F
52 X\\N//A\\V//J:::::]// C31H37FN207 | 568.26 | 591 567 ESI
H
]
AN
53 C37H42N207 | 626.3 | 649 625 ESI
X—NH Z I
A
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(2) Preparation of (1S)-1,5-anhydro-I-[5-[4-[2-[[]2-
20 hydroxy-1,1
woize(7hgérexymnet hyl ) et hyl ] am nocar bonyl ] am no] epaylpenacosss

yl']
net
2

- 2- hydr oxy- 4- et hyl phenyl
hanol
4,6-tetra-O acetyl-1-[2-

]-D-gl uci t ol

cetoxy-5-[4-[2-

To a
solution (600 iL) of (1S)-1,5-anhydro

[[[[2-hydr

oky-

bi s
zyl
was
“4ret
0.0

25 1,1
hydr oxynet
- 4-ne

\I)ethyl]am'nc
enyl ] -D-gl uci
. % met han
129 WD 2007/
the m xturse
ature. The sol
uced pressure. Thus obt ai
silica gel columm chrorn

)] car bonyl Jjami no
tol (7.9 ng, O.
1ol sol uti an of
1SW1AN208T]/5]
F was stirried fo
vent was évapor
ned resi due was
t ography i(neth

| et hy|l ] ben
0104 |nmol )
sodi um
07PP06/06%533
r an hour
at ed under
purified

anol )

ESI

ain the title 5 conppound
anor phous canpound.
oDy ing cg
met hod as
~ /|/| |VS
HO formula M5 M H) i d
"OHp (MNa) OH

prdance w t
ble 2] O,

K

3.0 ny, 52% as
Compounds 37
rrespondi ng am
QASHIZN2ER arfp0. 29
compound
Fnization -

ijnes in

ol O
~Y Nol.

a
to 188

1833,
Exaclt
WS

ESI

56

H

G26H36N207 | 488.25

511 487

ESI

57

C34H44N209S | 624.3

625 623

ESI

58

C27H39N307 | 517.28

518 516

ESI

59

C31H46N207 | 558.33

581 557

ESI

60

C32H39N308 | 593.27

616 ND

ESI
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37 X-NH2 023H30N207 446.21 484 460 ESI OH 38 X-NH

028HAO0N209 548. 27 571 547 ESI OH X-N H 39 C27H38N207
woQl7236885 501 ESI HZ2N O 40 | C32H39N308 593 P2T/38467/060653

592 ESI H 130 WD 2007/136116 PCT/JP2007/ 060653 41

X--1 N\ 7", . OH 037H42N208 642.29 665 641 ESI H O 42

X I.L('\’)QI_I‘D/II\E{'\Q E2oa 22 E27 L2 LCC| A2 1N
\VAG RS y aa U pay Sy e oy u 'V F Aare g sxw ) |

7\ 1T UZUTIJT =9 4 L ™V

028HAON208 532.28 555 531 ESl H H 44| C29H43N307

545%. 31548 544 ESI QH 45 X~No C27H38NR09 53&4. 26557
533 ESI OH /Q‘l X, N 029HA2N208_546. 29| 569 545
BTES| H OH  47\Q28K40N208S 56UCBEBEITHF2ES) SR~ 9] ESl
S" |H
62 X\N/\/v© C33R42N207 | 5783 | 601 | 577 ESI
H
OH
63 X /\/©/ C31H38N208 | 566.26 | 589 | 565 ESI
N
H
' 0
64 X\N/\/ / C27H36N209 | 532.24 | 555 | 531 ESI
H 0O ‘
0

65 X\”/\Q C28H38N208 | 530.26 | 553 529 ESI

66 X\N/\/\O/Q C32H40N2089 | 596.27 | 619 595 ESI

OH

H

67 C30H43N307 [ 557.31 | 558 556 ESI

X—NH
68 \__@ C30H36N207 | 536.25 | 559 535 ESI
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131 WO 2007/136116 PCT/JP2007/060653 H 48 X |
HO S HO 49 033H42N209S

032H40N208 580. 28 603 579 ESI
wo64207286865 641 ESI

X-NH OH OH 50 HN C27H38R2DAP2007/060653

518. 26 541 517 ESI X 51 X~N 032H40N208 580. 28 603 579
ESI HF 52 X~ \ | C31 H37FN207 568.26 591 567 ESI H
53 C37H42N207 626_3 649 625 ESI X-NH_/ 132 \\D
200 PCT/ JP2007/ 060653 0 O 54 X--1| quH42N209
574 N, H H|55 X | C33H42N2009 610. 29
633 H 56 C26H36N207 488.{25 5111 487 ESI
69 C31H38N208 | 566.26 589 565 ESI
HO
70 C32H40N209 | 596.27 619 595 ESI
X
\\N\\
H
OH
1 X\N/\/© C31H38N207 | 550.27 551 549 ESI
H
N
\/\/\ .
12 X/ OH C27H38N208 | 518.26 541 517 ESI
H ‘
X/N\/\N/\
73 K C29H43N307 | 545.31 546 544 ESI
74 C29H42N208 | 546.29 569 545 ESI
N
X/ \/\OH
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X1

C27H39N307 517.28 518 516 ESI
oN X H2N 0 60 X C32H39N308 593. BCTARHOMIB0653
"-N H 133 WO 2007/136116 PCT/JP2007/060653 X-N H

62 N C33H42N207

wo68007a5711&ESI

ESI

61 C32H36N207S 592. 22 615 591 ESI

C34H44N209 624.3 625 623 ESI

57\ 0~ H 58

59 C31 H46N207 558. 33

57873—661—577—ESHH-O4C31 H38N208 566 26 589 565 ESI
63 X,,, H 64 D 7H36N209 53P. 24 555 531 ESI HOQO
65 X-- HC28H38N208 $30. 26 553 b29 ESI 66 X--41N ~~|/~0
\ C32H40NHQ9 596. 27 619 595 ESI H OH H 67 X \N
7930H43 07 . 558 556 ESI X-N H :
! C37HA2N208S | 67427 | 676 673 APCI
§
v
76 X W/\OH C26H36N208 | 504.25 | 527 503 ESI
§
77 NS OH G28H4ON208 | 532.28 | 555 531 ESI
§ OH
78 X NN TN C27H38N208S | 550.23 | 573 549 ESI
OH
79 /H C26H36N208 | 504.25 | 527 503 ESI
X
H -
80 X~ | C30H45N307 | 559.33 | 560 558 ESI
OH
81 H/N—<: C26H36N209 | 52024 | 543 519 ESI
X OH
§ OH
82 XN C26H36N208 | 504.25 | 527 503 ESI

136




WORDW@H361HO /| 70 C32HA0N209 596. 27 619 595 ESI
X C31 H38N207 550.27 551 549 ESI
C27H38N208 518. 26 541 517 ESI

68 C30H36N207 536. 25 559 535 ESI

134 WO 2007/ 136116

PCT/ JP2007/ 060653 69 031 H38N208 566.26 589 565 ESI X

HH 72 N OH
H 73 C29HA3N307 545. 31

PEIT@PL007/060653

546 544 ESI 74 C29HA2N208 5A6. 20 569 545 ESL N - ~OH
135 WD 2007/ 136116 PCT/ JP200f7/ 060653 H N 75
C3§H42N2088 74.27 676 673 APCl OH H |76 X{/N OH
C26H36N2081504. 25 527 503 E% H77 XIN OH C28H4d|\|208
5374. 28 555 531 ESI H 78 X § CG27H3I8N208S 55<D. 23 573
83 540 C33H50N207 | 586.36 | 609 585 ESI
84 C34H38N207S | 618.24 | 641 617 ESI
1 X
85 H\/(E/ ‘/\N ° C35H52N4010 | 688.37 ) 689 687 ESI
N N
86 w C33H42N207 578.3 601 577 ESI
_N
X
X
N
87 C32H46N208 | 586.33 | 587 585 ESI
HO
X—NH
88 0 C32H38N208 | 578.26 | 579 5717 ESI
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79 H C26H36N208 504. 25 527 503 ESI
C30H45N307 559. 33 560 558 ESI
XOHH 82

wb2072461843 519 ESI
527 503 ESI

C33H50N207 586. 36 609 585 ESI

XN H 80 N

OH 81 HN C26H36N209

OH C26H36N208CHAOH2085060653
136 WO 2007/136116 PCT/JP2007/ 060653 83
S 84 X-NH \ C34H38N207S

618 24 641 617 ESI— 0 O4 N=-O- 85 H\ /1 \J C35H52N4010-
688. 37 689 687 BRI X~Nv vNV|Y 86 C33H142N20' 578.13 601
577 ESI N X~N D 87 HHO C32H#6N208 586,33 587 585 ESI
X-NH 88 O C3 8N208 578.26 579 577 ES| 137 WO
2007/ 136116 [P JP2007/ 06065 CH 89 NjC36H47N308
89649' 34 672 S SIXVH 1 C36H47N308 | 649.34 | 672 648 ESI
x\N
H
§
X~ X
90 l C30H37N307 | 551.26 | 574 550 ESI
N _~
91 H C32H40N207 | 564.28 | 565 563 ESI
X
X O
AN
92 N/\@ C29H36N208 | 540.25 | 563 539 ESI
93 \ / C29H35N307 | 537.25 | 560 536 ESI
X—NH N
94 K C27H38N207 | 502.27 | 503 501 ESI
N
95 X/ \/\N/ C28H41N307 | 531.29 | 532 530 ESI
H
96 X/N\/\OH C25H34N208 | 490.23 | 513 489 ESI

138




H 90 C30H37N307 551.26 574 550 ESI
X~N\ 92 X\N C29H36N208 540. 25 563

564.

28 565 563 ESI

91 H I C32HA0N207

wo63807A3611693 \ / 029H35N307 537. 25 560 536 ESI pCKaMtdoM60653

/94 027H38N207 502.27 503 501 ESI
H 96 N-~~OH C25H34N208 490. 23 513

95 028H41 N307

531.29 532 530 ES
489TESH—138—W0-2007/ 136116 PCT/ JP2007/ 060653 N 97 NH
C28HBBNA0g 558. 27 559 557 ESI| 0 X 98 032HAON207
564./28 58R-563 E\ F 99 F N C25H31 F3N207[528. 21
9?51 527xESI F 0 \10Q/C29HA2NR09 562. 29(563 561 ESl
01 |X, N\ 031 H38s20M50. 27 BS26HANAAES| 598710859 | 557 ESl
C33H42N209 610.20 633 609 ESI| 0 0 103|N \
C27HB7N308 531.26 554 530 ESI| H 139
X
\
N
98 / _\_Q C32H40N207 | 564.28 | 587 563 ESI
F
0 H F
X/N\)( C25H31F3N207 | 528.21 | 551 527 ESI
F
o
100 ,) C29H42N209 | 562.29 | 563 561 ESI
N
X~ \/\O/
101 X/N C31H38N207 | 550.27 | 551 549 ESI
X, o—
HN
102 C33H42N209 | 610.29 | 633 609 ESI
—0
Y o
103 X/N\/\N/U\ C27H37N308 | 531.26 | 554 530 ESI
H
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WD 2007/ 136116 PCT/ JP2007/ 060653 104 Y 029H42N208

546.29 569 545 ESI i N 105 C29H41 N308 559.29 582 558
wa3007/18iH6 106 X~N~\0 C27H38N209 534. 26 557 S53BCESP200060653

107 C31H46N209 590.32 613 589 ESI N O 108 HII N

C25H33N308 503. 23 504 502 ESI X~ NHa O 109 N C30H41

NSO857129—594—576—ES—X—N-H—110 N X-- N C29H38N407

. 554.]27 579553 ESI  H\--N 111 0 C27H38N208 §18.2§ 541

1@7 ESI 140 WD 2007/ 136116 PLT/ JP2007/ 060653 112
7H

I38N208 $18. 26 541 517 ESI C@WZN@%/ 6046/20138b8007 545 ESI
502.[27 538 50 EShg <N X Y 114 Xi NY C29H42N207 530. 3
531 529 ES|
105 ’A 0
C29H4
X\N/\/N\) 1N308 | 559.29 | 582 558 ESI
H
§
106 X~ \/\O/\/OH C27H38N209 | 534.26 | 557 533 ESI
_
107 H C31H46N209 | 59032 | 613 589 ESI
X/N\/\O/\
0
ESI

H
108 N C25H33N308 | 503.23 | 504 502
X NH

?
109 /\/\N C30H41N308 | 571.29 | 594 570
X~
N
H

ESI

X

110 X /\/\ N/w C29H3
N \_N 8N407 |55427| 577 | 553
H

ESI

11 X /Nv\o/ C27H38N208 | 518.26 | 541 517

ESI
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I 115 N N C31H39N307 565.28 588 564 ESI X X OH HN
116 OH C31 H38N209 582.26 ND 581 ESI OH 117

WQ20(HA8MNA09 534. 26 557 533 ESI  X~N~~O H 118 HPCBAP2007/060653
HA6N4O7 586. 34 587 ND ESI N 119 C29HA3N307 545. 31 547

544 ESI X 141 WO 2007/136116 PCT/JP2007/ 060653 0 120
N—O26H34N209- 51823 ND 517 ES| X~_(OH 121 030H37N307

1A\l
551.(26 57E|§50 ESI 122 C33H52N407 616. 88 617 615 |ESI

Xi N[/ ~/ N\ (123 X H C33H44N207 580. 31 581|579 ESI '|N H
¥ 124 H H C30HAON207 540. 28 B637HB8RAES| 5186 NHe4 | 128617 ES
X/ N|C28H3EN267 %514 27 537 513 ESI X 125 C29HAON208
544./28 567 543
113 Y C27H38N207 | 502.27 | 525 501 ESI
x ™
114 N
X j/ C29H42N207 | 530.3 531 529 ESI
\ \
115 /N N C31H39N307 | 565.28 | 588 564 ESI
X
X, OH
HN
116 OH C31H38N209 | 582.26 | ND 581 ESI
OH
117 H C27H38N209 | 534.26 | 557 533 ESI
N
X~ \/\OH
X\N/\/\N/ﬁ
118 H K/ C31H46N407 | 586.34 | 587 ND ESI
N
119 l l C29H43N307
X/N \/\/N\ 545.31 ! 547 544 ESI
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HN~~~,,, OH ESI HO 127 C29HAON208 544. 28 567 543 ESI

N''' H 142 WD 2007/136116 PCT/JP2007/ 060653 128
wQa044MA07 556. 31 579 555 ESI N 129 X-1 N C30EmAMNDOT060653

542.3 565 541 ESI 130 031 H44N208 572.31 595 571 ESI

X~N~~O H 131 X~N 035H50N207 610. 36 633 609 ESI 132 HN

N C34HASNS07665-31-606-6p4 ESI X X p HN N/ 133

C31H43N309 601.3 624 600 ESI {134 N..../. N/ I X/
i 5H45N307| 619. 33 620 618 ESI| 143 WD 2007/ 136116
CT/JPZOOJM 060683 X~N 0 135 HGZHHHERNL081823(). BB 553517 ESI

529 |ESIX 0 1360340 C28H38N209S 578. 28 601|577 ESI
137 1HO 036HAON208 628. 28 651 627 ESI  X|{I / H

| N
C30H37N307 | 551.26 | 574 5
N P 50 ESI
X
l
N
122 C33H52N407 | 616.38 | 617 615 ESI
\ !
X NN
H
123 H
X /@ C33H44N207 |580.31| 581 579 ESI
N H
H H
H H
124 C30H40N207 | 54028 | 563 539 ESI
X—NH
N
125 X/ C28H38N207 | 514.27 | 537 513 ESI

X
126 \
HN OH C29H40N208 | 544.28 | 567 543 ESI

HO
127 X\N:O C29H40N208 | 544.28 | 567 543 ESI
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X 138 HN C'7) C32H38N207 562.27 563 561 ESI OH X 139

NH C36H38N208 626. 26 649 625 ESI X 140 HN\ / C31
wolReN20811666. 26 589 565 ESI OH / | O 141 X- NHPCTSP208B060653

H38N2010S 630. 22 653 629 ESI //-"-~OH 0 144 WO

2007/ 136116 PCT/JP2007/ 060653 142 C32H38N208 578. 26

60T 577 ESH—%1+H-OH4-143 - 32HA4N207 568. 31 591 567
ESI | /- \ 144 X-N S C27H36N20FS 532. 22 %55 531 ESI
145 (X-N CR8H38N207 514.27 537/ 513 ESI 146 N[X-N

4HA9N30X _611. 36 613 610 ESI| 147 X N N O C32HASN307
83./33 585 B82 ESI 148 C32H4pIBUMNRY. 3156391 587 | ES55 ESI

X-N|(8 /- \/49 X-N\ -/ N~/ C31H46N407 586.34 %87 585
ESI | N X

1

X /O
129 \N C30H42N207 | 542.3 565 541 ESI

130 C31H44N208 | 572.31 | 595 571 ESI

N
X/ \/\O H

131 X/N\ : C35H50N207 | 610.36 | 633 609 ESI

132
H/N‘C)\I\/Q C34H43N307 | 605.31 | 606 604 ESI

X\ 9
133 C31H43N309 | 601.3 624 600 ESI

\ N
134 /NH ,..C) /\© C35H45N307 | 619.33 | 620 618 ESI
X
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150 C32H48N407 600.35 601 599 ESI X~N 145 WO

2007/ 136116 PCT/ JP2007/ 060653 HO 151 029HAON208
wb44d072861367 543 ESI  X-N 152 OH C33H41N308 607P29/JBR0D7/060653

606 ESI ~NJ X 0 153 032H39N309 609. 27 632 608 ESI 1

)eKv O/ 154 X-N __, N C35H45N307 619. 33 642 618 ESI

155 X M J 029H41 N3Q7 543.29 566 542 ES| 156 X-N\--/

N \ |029H41 N30 9.29 560 558 ESI OH 157 X{N OH
C28H38N2p8 530/ 26 1253 529 ESI| OH 158 X{N C30H42NZ08
558.]129 581~ 146 WO 2007/ 136116 ‘

1$CT1/|3P2007/M060658 159 C35H38NRG27H9B2QE7 | 6DR3FOTEES| 529 ESI
X~N[160 X-N N O®32H45N308 59p. 32 622 598 ES| 161 / \
X-N\| N C28H39N307 529.28 552|528 ESI 162 N
C35H44AN207 604.31 627 603 ESI| 163 X-N 031 H36N207
548.|25 5K1 547 ESI
136 N S// C28H38N209S | 578.23 | 601 577 ESI
X~ o '
137 HO O C36H40N208 | 628.28 | 651 627 ESI
e
N
H
X\
- 138 HN C32H38N207 | 562.27 | 563 561 ESI
OH
A
139 NH 0.0 C36H38N208 | 626.26 | 649 625 ESI
X
\
140 HN\Q—\; C31H38N208 | 566.26 | 589 565 ESI
. OH
/@\//O
141 g C31H38N2010S | 630.22 | 653 629 ESI
X—NH O//S\/\OH
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N 164 XN C34H39N307 601. 28 624 600 ESI
C27H36N207 500. 25 523 499 ESI

wo2607256889 515 ESI

147 WO 2007/ 136116

X~N 165
166 X-N\ 0 C27H36N208

PCT/JP2007/060653

PCT/ JP2007/ 060653 HZN~ O 167 X C28H37N308 543. 26 566

542 ESI --N 168 X- NN C29H39N308 557. 27 580 556 ESI X
| N-O-169-—031 H42N209 586 29 609 585 FS|  ~--~ 0 170
X-N N309 587.28 61D 586 ESI [\ 171 X-NN--\
C33H 3. 33 649 625 ESI O/\ X-NNZ1712 "-"
1-N\C 8 628. 35 651 62 ESI [\ 173 X{NN \ |/
‘833|' 29 614 590 ESI| C82H3BY208 NSTBROHAEGN2(09 577 ESI
572. ESI O 148 WO R007/ 136116
PCT/ 553 X-N N-/ 176 0 C32H45N309 615. 32 638
A1 A
143 x/h@ C32H44N207 | 568.31 | 591 567 ESI
X—N S
144 \ , C27H36N207S | 532.22 | 555 531 ESI
145 *—N
C28H38N207 | 514.27 | 537 513 ESI
146 N@
X—N\/:>I C34H49N307 | 61136 | 613 | 610 ESI
147 X“_NC>\ N@ C32H45N307 | 58333 | 585 582 ESI
148 C32H44N207 | 56831 | 591 567 ESI
X—N
X—N N
149 | , _\_N/ C31H46N407 | 586.34 | 587 585 ESI
\
50 ’/\N/\/\N/
Q | C32H48N407 | 600.35 | 601 599 ESI
/N
X
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176 N - - - C32HAONAO7 592.29 593 591 ESI NH2 177 X-N
029H39N308 557.27 580 556 ESI 0 178 X--N N O 031
wOokENABE11685. 3 608 584 ESI 0 179 X-N C30HAON2086TAPRO 2060653

595 571 ESI 0 180 X-11 O C33H47N308 613. 34 636 612
ESI 181 X-N F C34H41FN207 608. 29 631 607 ES! 182 X-N
/O C35HA4N208-620. 31 643619 ESH—149- WO
2007/ 136116 |_E5:—|'/JP2007/ 060651 0 183 Nj}---k |C32H43N309
613. 3 636 612\ESI N OO 184 N C30H38MN2010 (586. 25 ND
585 ESI N 185 yNo C33HA5N308 6 34 610 ESI 0
1586 X-N 3 N208 606. 29 629 %%é‘“’éé?s %ﬁi’-zfaﬂ% 53 ESI
031H41 583 29 606 582 ESl X, N O 1&58 a QE?>5H44N207
604|. 31 62A 603 ESI N 150 WO| 2007/ 13611.6
PCT/ JP2007/ 060653 —Furthernote—the conpoung—{HHD)—in-
whiich RB repj@\
152 (\N OH C33H41N308 | 607.29 | 630 606 ESI
S
O
153 (\ = C32H39N309 | 609.27 | 632 608 ESI
154 NN C35H45N307 | 619.33 | 642 618 ESI
N
155 XN N C29H4IN307 | 54329 | 566 542 ESI
X—N N
156 C29H41N308 | 559.29 | 560 558 ESI
oy
157 X—ND‘ OH C28H38N208 | 530.26 | 553 529 Esl
OH
158 X_—ND—/' C30H42N208 | 558.29 | 581 557 ESI
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an an al kyl group substituted with an am no group can

be synthesized by using ethyl enedi am ne or
woORkowibyiie 1, 3- propanedi anmi ne i n accordance W POTAP®07/060653

method as with 5 Exanple 11-1. Exanple 19 Preparation
of (18) 1, 5- anhydro I -[5-[4-[2-[(4S)-4-

(cygtohexytmethylb)—25—di-exo—{m-dazolidine-1-y] |

et hyl ] benzyl ] dr oxy- 4- et pyl phenyl ] {D- gl yci t ol

o~-Q i NH O~ ~I O|HOH CP'"OH |10 Of The
14 the conpou ( 29% wap obtai ned|as a

colgrless @ nd accor g%y QThe 59927 hobklag 597 ESI
with Example 1 whi ch 3f cycl ohexyl - L- allani ne

matryl ggzr ochl ori de was used instead|of 15
trsthyoroxyret hylj\_a;d_narle!_h%nﬂ 1H NWVR] (600 MHz,
VETH 8 p 1-1.00 (m 2H) 1.81 (br. si,

3H 1H) M.48-1.55 (m 1H)|1.56{1.78] (m
®AH) .83 Pt, J=7. satueN3cRH) 598328 @238 (4me Es]
2H) | 3. 3.46 (t|, J=8.71 H, 1HL 3.54 (t,
20 J=9.17 Hz, 1H) 3.57-3.71 (jm 3H) 3.81-3.88 (m|3H)

3.96 (dd, J=9.40, 4.36 Hz, 1H) 4. 50 (d, J=1p- 09 ;
1H) 6 60 (y——hﬂ) 7.00 (d, 2H) 7.04 (d,|2H) [7.08 (d,
16J=5 1H). E_S_I m z=605( Ntda)aq ( ou g
190 to 202\\/\/er¢ synt hesi zed Ry usi n%%%SI\%g%Sr eg’g’gﬁdi 8 ESI
am ho acids 1 n accordance w tth the nethod as| 151

X\N
162 C35H44N207 | 604.31 | 627 603 ESI

X—N '
163 /\:\,(:, C31H36N207 | 548.25 571 547 ESI

H
N
164 X\N@@ C34H39N307 | 601.28 | 624 | 600 ESI

165 X\N\‘ ;
C27H36N207 | 500.25 | 523 499 ESI

X—N
166 \ ,O C27H36N208 | 516.25 | 539 515 ESI
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WD 2007/ 136116 PCT/JP2007/ 060653 w th Exanple 19.
[ Table 31 HO X M5 Conpound HO 0 Exact (M+-H) No.

woaomiBei1d/5 or M5 (M H)

0 1 s~ 0 189 N-NH C32H42N208 582. 29 605 581 ESI
O 190 NH C321-136N208 576. 25 599 575 ESI

i oni zati on HO''

" OH ( MENaP200H060653
X~ 0
00 191 ~NH

C28H36N208 528. 25 551 527 ESI X0 0 192 ~NH
C28H36N208 528. 25 551 527 ESI e 110 O\ / |OH 193 NH
C32H36N209 ¥4 24 %15 591 ESI| N~ 0 152 |WD 2007/ 136116
PCT/{JP2007/ 0606 194 C31 H34N207 546. 24 569 |545 HSI
167 X ; C28H37N308 | 543.26 | 566 542 ESI
)
/\ /<°
168 Y N C29H39N308 | 557.27 | 580 556 ESI
__/
X
N 0
169 C31H42N209 |586.29 | 609 585 ESI
o
/ \ O
X—N- N—<
170 NEVARRN C30H41N309 | 587.28 | 610 586 ESI
X—N N
171
N/ _>/’7N<j C33H46N408 | 626.33 | 649 625 ESI
0
X—N N —\
-
172 _/ —\—N 0 C33H48N408 | 628.35 | 651 627 ESI
_/
X—N N .
173 \ / C33H41N307 |591.29 | 614 590 ESI
(0]
174 X_N\/:>< j C30H40N209 | 572.27 | 595 571 ESI
O
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N-NH X- 0 0 195 NH C31H35N308 577.24 600 576 ESI X 0

O 196 NH 025H30N208 486.2 509 485 ESI X 0 OH 0~ 197
wOlh@@2A36H34N209 530. 23 553 529 ESI  ~N-( -( X OCTAP20bH060653

198 N-C26H32N208 500.22 523 499 ESI 0 0 2-0 199 O

029H36N2010 572.24 595 571 ESI INHO //---NH 200

4 \ O
X—N N—“<
175 __/ 0 C32H45N309 | 61532 | 638 614 ESI

CROHRANAQS 566,24 589 565 FESI  NH

176 - \ / C32H40N407 | 59229 | 593 591 ESI
__/ N

NH,
177 X——N/\:>——< C29H39N308 | 557.27 | 580 556 ESI
0

X N
178 \NQ/ %O C31H43N308 | 5853 | 608 584 ESI

O_
179 X——N/\:>—< C30H40N209 | 572.27 | 595 571 ESI
0]

180 X C33H47N308 | 613.34 | 636 612 ESI

181 X_N: : < > F C34H41FN207 | 608.29 | 631 607 ESI

182 X_N: > < > O\ C35H44N208 | 62031 | 643 619 ESI

149




XiNI1I 0 153 WD 2007/136116 PCT/JP2007/060653 0 ~N
201 ~NH C36H40N408 656.28 679 655 ESI Xy 0 ZF_--OH
w0 28023066 C26H32N209 516. 21 539 515 ESI 0 For rUT@P1007060653
Exanple [Table 4] Fornul ation of tablet containing
100 ng of drug: Content in single tablet: Drug 108. 35

—actose ponohydrate 38 65 ng Crystalline
cel ljul ose 22.00 ng Cal ci um carboxymnet hyl cel I{ul os4q
20.00 nmg Hydroxypropyl cel |l ul pse 10. 00 Magnesijum
stegrate 1, 200.00 mg 5| Preparati on Method The
1%rug (thefco he preps&d2H43NI@NY 6% |i 636 11i xetk ESI
with lacthse nohgdrate, crygtalline cellul ose,
cal di unX’carboxynet hyl cel | ul osg, and
hydroxypropylcellulose.  This|mixture i$ pulverized
with a pulverizery The 10 pul verized m xture|is mjxed
with a m xgef- hul ator for 1| m nute, and then
granul ated ' with water for 4 tb 8 mnutes. Thus
19bt ai ned “product s pEWHAN20M0 a58620C NDr | 40585 ESI
0
X
TUD
185 N C33H45N308 | 611.32 | 634 610 ESI
0
OH
x—N
186 C34H42N208 | 606.29 | 629 605 ESI
NH
187 N \ C31H41N308 | 583.29 | 606 582 ESI
s
X 0]
188 C35H44N207 | 604.31 | 627 603 ESI
x
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m nutes. The dry granul ated powder is sifted with a
500 m sieve. The sifted dry granul ated powder and

worgraséuun 154 WO 2007/ 136116 PCT/ JP2007/ 06065BCT/JP2007/060653

10

15

20

25

stearate are mxed with a V-type mxer at 30 rpmfor 3
m nutes. Thus obtained granule for making tablets is
subj ected to conpression nolding with a rotary tablet

machi nedra e rabl @i -comdol@ § 121 MeifRinidh R® represents
Tabl ets: 200 ng Tabl et size: 8 mm round Tfest

Exarphe d1K1) §homb nguiost Hueed SELiH @M danphd 2%%@;) can be
I ntroduction thereof into Expression Vector 10 An

SGYrit sesfieed eby NS DG 33y Verse d Eareise - 6 anaastpyedl, 3-
fromhuman small intestinal nRNA, then anplified, and

t RFPPIRRGRIVERe 1Mt acpaManceySALh orhStmetog@nes with

Cor poration. An SG.T2 sequence (NM 003041) was

prEsARRLe 3t huran nephric nRNA as with the above

met hod,_,_and then i ntroduced into 15 pcDNA3. 1+hygro

froml r}F\ﬁ dﬁerJr Cor poration. Each cloned sequence was

3 B LR TS o
T 7. 11

uﬂ%ﬂz:l‘%oé%%’lexpr e‘ds_%l on’ v(e&jtc%{roig%(faez JSI? nt o

?rﬁ%logiénﬂz&%oﬁ | on&il)'he SGL tf’}{p erk%prrégs)p ce(fjfts()l

were incubated in the pr nce of Geneticin (SG.T1)

or Hygronycin B (SGIZ a 500 lug/nL concentration
to 25 ggl ect resistahtnstrains, and specific activity
\@bt ai ned as an indicator by the

The title compound (5 mg, 29%) was obtained as a
colorless oily compound according to the method as with
Example 11-1 in which 3-cyclohexyl-L-alanine methyl ester
hydrochloride was used instead of
tris(hydroxymethyl)aminomethane.
1H NMR (600 MHz, METHANOL-D,) § ppm 0.81-1.00 (m, 2H) 1.31
(br. s., 3H) 1.38-1.47 (m, 1H) 1.48-1.55 (m, 1H) 1.56-1.78
(m, 4H) 2.05 (s, 3H) 2.83 (t, J=7.34 Hz, 2H) 3.28-3.33 (m,
2H) 3.35-3.43 (m, 2H) 3.46 (t, J=8.71 Hz, 1H) 3.54 (t,
J=9.17 Hz, 1H) 3.57-3.71 (m, 3H) 3.81-3.88 (m, 3H) 3.96 (dd,
J=9.40, 4.36 Hz, 1H) 4.50 (d, J=10.09 Hz, 1H) 6.60 (s, 1H)
7.00 (4, 2H) 7.04 (d, 2H) 7.08 (4, J=5.96 Hz, 1H).

ESI m/z=605(M+Na). 581(M-H).
Compounds 190 to 202 were synthesized by using

corresponding amino acids in accordance with the method as
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155 WO 2007/136116 PCT/JP2007/060653 (3) Inhibition

Test of Sodi um dependent Sugar Uptake in Cells Cells
webteadrigeagpr essi ng human SGLT1 and human SGLT2PCTEP®O7/060653

used for the inhibition test of sodi umdependent 5

gl ucose uptake.. The cells were incubated in a

pretreatnment buffer A (200 pL for SGT1, and 2 nL for

SGif) HxHm Mdautes. The pretreatnent buffer was

renmoved and an uptake buffer B (75 pL for SGT1, and

200rgB1d @] SG.T2) containing a test 10 conpound was
addeg—to—conduct—an uptake reaction at 37C for 30

m nut es (S&Hﬁ; or an hour gﬁCtT\%}ihA;t a;shihﬁ; hyffer

reacti on, the Y S Ve

Gorfpourid M,_@ and 2 nL forE,ggLT ) and
unien| disgolved in a 0.2 M sol |ut i oA NaGlk (75  pL | HSfM-H) | ionization
SGLT1, % ol ‘ad0 pL for SAT2). After ajliqu hena)

scintil aterOkas added theretqg and m xed| suff{ciently,
oAl ANAA~t ) ‘vl= i'y was—peasur gd wilth m croBETA (SlTl\ or

r
I auryact™

a liquid scintiltaty on counter] from Beckman {Coul ter,
Inc (SG.T2). ntroI groyp, an uptake buffer
cont ai ni nod test—~conpound was prepared. In RO
1%gdnlon as ,\Mﬁe basi ¢ upt ake [buffer. an u%tgake buffer

cont %J/NJ\E{Q chol i ne chl ori de ?W@gﬁ?sgﬁs g Pas| 581 ESI
prepare Alpretreat nent buffer A: 140 cho] i ne

chlofide, 2 KCl, 1 mMCadi2, 1 nM Md 2, 10 niV
HEPES/ 5 m\/ITrls pH 7.4. An uptake buffer B :| 1 mV of

b
At-a-ArAg—-14C et hyl
2

methyt—abgtucopyranostde—25—<¢
a- D- gl ucopyr an e, 140 nmM Nad , nM |KC1, 1 mM
CaClp, & mwF 710 nM HEPES/5 mM Trig, pH 7.4.|A
shj n er C 10 nM net hyl | ucapyr anjosi de
1\%6 9 W y 032H369\|208 p5\46.25 599 575 ESI

191 ‘ \/‘/\NH C28H36N208 | 528.25 | 551 527 ESI

'
192 NH C28H36N208 | 528.25 | 551 527 ESI

193 Y\ C32H36N209 | 592.24 | 615 | 501 ESI
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WD 2007/ 136116 PCT/JP2007/ 060653 140 nmM chol i ne

chl ori de,
WOBRESS& 16M Tri s,

pH 7. 4.

adequate 6

2 MM KCL, 1 mM CaCl2, 1 mM Myd 2,
In order to obtain | &60/JP2007/060653

10 mM

val ues, test conpounds havi ng
concentrations were used and the test conpound 5
concentrati-ons—(+C50 val ues) at which sugar uptake is
i nhi bited 50% i n conparison with the amount of
sugarn  upg (100% of the control group wereg
| cul ated FRest, results are shown in Table 6. [Table
@? compound No STl (nM) SGLT2CBHIWN20T 134627 | 55932 1845 ESI
3 35|65 4 §1N 8 6529 9 175 29 10 b1 23] 11 %9
34 12 113 48 4 49 21 17 79 25 19 30R 101| 20 882
164121 75 34 22 37 12 23 19 19 24 37/ 25 P5 64|20
26 52 15 27 54
o N\
195 ?;;(\NH C31H35N308 | 577.24 | 600 576 ESI
X/
0
o]
D
196 NH
{ x /N\( C25H30N208 | 486.2 | 509 485 ESI
o]
OH
N
197 X/N\X{’NH C27H34N209 | 530.23 | 553 529 ESI
o)
b
198 L
x/ \\\/ C26H32N208 | 500.22 | 523 499 ESI
o]
0N/
)’O
oL
199 \7/\ C29H36N2010 | 572.24 | 595 571 ESI
L
X \(
o
‘_’</\NH
200 //\NH C29H34N408 | 566.24 | 589 565 ESI
X/M\(
0
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28 64 18 29 75 17 30 111 13 31 148 39 32 245 44

33 12 11 34 49 10 35 83 34 36 94 34 10 157 WO
wa@aQou7/1386416 PCT/ JP2007/ 060653

I n addition,

t ReTIPmar/0606s3

upt ake inhibition rates at 100 nM concentration of the
with the contro

test conpound in conparison
are shown in Table 7. [Table 7]

gr oup

conpound No. SG.T1

10

SGLTZ inhibitiQn at 100nM % iphibition at 100nM 38
89 83 39 80\ \10 79 89 41 (/8 86 42 ¥8 87| 43 V17
86 45 85 8Q° 48-M4. .91 47 73 B9 48 73 87 49 73 81
0 71 77\71?BNZ]. 84 C36H40N408 | 656.28 | 679 655 ESI
_N
X \ﬂ/
o]
O*T’*i
202 NH C26H32N209 | 516.21 | 539 515 ESI
X/N\\Q\/~
0o
Formulation Example
[Table 4]
Formulation of tablet containing 100 mg of drug:
Content in single tablet:
Drug 108.35 mg
Lactose - monohydrate 38.65 mg
Crystalline cellulose 22.00 mg
Calcium carboxymethylcellulose 20.00 mg
Hydroxypropylcellulose 10.00 mg
Magnesium stearate 1.00 mg
200.00 mg

Preparation Method

The drug (the compound of the present invention) is
mixed with lactose monohydrate, crystalline cellulose,
calcium carboxymethylcellulose, and hydroxypropylcellulose.
This mixture is pulverized with a pulverizer. The
pulverized mixture is mixed with a mixer-granulator for
1 minute, and then granulated with water for 4 to 8 minutes.
Thus obtained granulated products are dried at 70°C for 40
minutes. The dry granulated powder is sifted with a 500 um

sieve. The sifted dry granulated powder and magnesium
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69 60 83 70 59 83 71 59 86 123 78 87 124 71 79
125 68 90 132 90 90 137 71 79 138 65 84 143 66 80
5 158 WD 2007/ 136116 PCT/JP2007/ 060653 Test Exanple 2

Cosrtéanate carStnive@f withi 8i ¥ ot yp&fheedr 08 E36Vabh Ofor

of Blood G ucose Level in Streptozotocin Diabetic

M3 eghinutes. Thus obtained granule for making tablets is
subjected to compression molding with a rotary tablet

machine to make tablets.

[Table 5]

Weight of Tablets: 200 mg

Tablet size: 8 mm, round

Test Example 1
(1) Cloning of Human SGLT1 and SGLT2 and Introduction
thereof into Expression Vector

An SGLT1 sequence (NM_000343) was reverse-transcripted
from human small intestinal mRNA, then amplified, and then
introduced into pCMV-tag5A from Stratagene Corporation. An
SGLT2 sequence (NM_003041) was prepared from human nephric
mRNA as with the above method, and then introduced into
PCcDNA3. l+hygro from Invitrogen Corporation. Each cloned
sequence was confirmed to be identical with the reported
sequence.
(2) Preparation of CHO-kl Cells Stably Expressing Human
SGLT1 and Human SGLT2

The human SGLT1 and human SGLT2 expression vectors
were transfected into CHO-kl cells by using Lipofectamine
2000 from Invitrogen Corporation. The SGLT expression
cells were incubated in the presence of Geneticin (SGLT1)
or Hygromycin B (SGLT2) at a 500 pug/mL concentration to
select resistant strains, and specific activity of sugar

uptake was obtained as an indicator by the following system.
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Rats 5 (1) Preparation of D abetic Mdel Rats
7-week-old SD/IGS rats (from CHARLES RI VER

WOABORAGIORI ES JAPAN, INC., male) were fasted POT/JRIIOU060653

10

15

20

25

16 hours. Then to these rats under etherization were
adm ni stered 50 ng/ kg of streptozotocin (STZ) via the
tail vein to prepare diabetic 10 nodel rats.

Si (3] afhNibi L1 bR PedPUSE LHENHZAL] i
adg?%iste%ed ﬁ nL/ig phys?o %%#c§%§§§?¥ﬁge%% %i%?%%ke L
1.@5114mol /L of citric acid via tail veins to prepare
normal control rats. One week (8 weeks old) after

adm ni Stgldld Gtavify Skprasslintp nown STty idsh@twhan SGLT2
physi ol ogi cal saline, the 15 rats were subjected to
orvere| wead efon| Brantwhikestion (29sOraf sHdibmsedependent
Tol erance Test After the rats were fasted for about 16
hoBF@Cos PR canent (1 ng/ kg) suspended in a 0.5%

car boxynet hyl _ cel |l ul ose (CMC)_ aqueous sol ution was
orally %ﬁ%lslt%ﬂ@&et d- bR badyiidn fe T qtreataenyy duffer A

AT IR TS B B s, me
e . n
o AR € e 8 PR o008 L Plan (o G viffer B

j ' : f ..
SRR JO08Liard 200 0PI [ty o o
h%n&cﬁiﬁcﬁwé&%rﬁd@d %c??éeﬁrﬂiéé{ aty q.ﬂ)ta-.libee %é’@éji%‘r’lasa 37°C

collected fromthe or S nus verrosus each ra
urtef 30 helrdwieds orseril) & efiaridine ogddsi D) .ooekft%%‘? tHe

2007/ 136116 PCT/ JP2007/ 060653 col |l ection tube an
ceardadifimed, tisn dd e w0 dvgdiasiaviigs a e e bufffer C

concentration of glucose in the blood plasm was

detwsiras NP OirIh EuEEEICl lankkest akinf rsgnmko aRlrihen

Chemi cal Industries, Ltd. As for the intensity of :
dissolved in a 0.2 M solution of NaOH (75 pL for SGLT1, and
400 pL for SGLT2). After a liquid scintilater was added
thereto and mixed sufficiently, radioactivity was measured
with microBETA (SGLTl) or a liquid scintillation counter
from Beckman Coulter, Inc (SGLT2). As a control group, an
uptake buffer containing no test compound was prepared. 1In
addition, as the basic uptake buffer, an uptake buffer B
containing choline chloride instead of NaCl was prepared.
*A pretreatment buffer A: 140 mM choline chloride, 2 mM KC1l
1 mM CaCl,, 1 mM MgCl,, 10 mM HEPES/5 mM Tris, pH 7.4.
*An uptake buffer B : 1 mM of methyl oa-D-glucopyranoside
containing ['“Clmethyl a-D-glucopyranoside, 140 mM NaCl,
2 mM KC1, 1 mM CaCl,, 1 mM MgCl,, 10 mM HEPES/5 mM Tris,
PH 7.4.

*A washing buffer C: 10 mM methyl a-D-glucopyranoside,
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5 inhibitory effect on elevation of blood glucose
| evel, area under the bl ood glucose |evel curve (AUC)

woaso7aaéiael at ed by the trapezoi dal rul e basedPomJrive7/060653

10

bl ood gl ucose | evels of the nedicanent treated group
fromO tine to 1 hour tine. And a basal value is
subtracted from AUC to describe the 10 intensity as

arego undeshd hend! 99LL 81 HCOSL Vet | ner £c1(A"lU%4 MgCl,,

and describe the intensity as decrease rate 7
t o AMUGIEFES e montr D&, g5 up. 4:rhe results are shovvn
in Table 8. [Table 8] conpound STZ rats-OGIT(2g/kg)
No % nHinbiddder t% AUEEibh(@oyh/edlud@ o &$it dorﬂﬂot?né’s having
51 6 363.9 451.0 8 45.1 11 69.3 9 50.1 10 67.8

1Eemgigte 16 AGUCNT ROOGIS Bdehfe R RAND 7 16 Ob&st Cﬂélrlpound

virtue of the present invention, it is expected to
rNQﬂRQﬁ?QF%ﬁ¥9RﬁnGIﬂéodvalhe$hpéttwhlggeﬂug&nruﬂtabetEs
as an active ingredient, a G phenyl

33:@;' 3 neg‘%d??bo‘iﬂﬁ %W%@%S%Ivf&l dihg @eount of sugar
?5%%%%?@502%"?%?#??2 Gicode SRR 9 GAGHRTRA.  Test
' @Héﬂfﬂé“%:ae Sqfl vynmidnepleari)qLent gI ucose

[Table 6]
compound No SGLT1 (nM) SGLT2 (nM)
1 11 17
2 32 18
3 35 65
4 51 31
8 65 29
9 175 29
10 51 23
11 59 34
12 113 48
14 49 21
17 79 25
19 302 101
20 382 164
21 75 34
22 37 12
23 19 19
24 37 25
25 64 20
26 52 15
27 54 15
28 64 18
29 75 17
30 111 13
31 148 39
32 245 44
33 12 11
34 49 10
35 83 34
36 94 34
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cotransporter 1 (SG.T1l) expressing on the epithelium

of the small intestine and a sodi um dependent gl ucose
woabe7aneiperter 2 (SA.T2) expressing in the ki dreyJrd07/060653

161 WO 2007/136116 PCT/JP2007/060653 CLAIMS 1. A

C-phenyl glycitol conpound represented by Formula (1)

bel ow or a pharnaceutically acceptable salt thereof,

or 5 anhyd@te dnher & - Z Q .\

Yo OH ) e Ry B ilptert fprtfliraon FatdPar

di Fo@rmeicanckniamesanion el auen calbind 1 EMYdrison

group, a C1L 6 alkyl group, a C1_6 al koxy 10 group or a

hatienthe ormniRD I yrodyy dimsesh@irdMn ardbld Al Kyl

group, a Cl1 6 alkoxy group or a halogen atom Y is a

Cll Byl kene group, -O(CH2)n- (n is an integer of 1

B dad t+that whaon 7

tp 2y or a C2-§ at kenyl = oup,—prey-ted—thaphon—Z
i scompguriNp= N2 %\I n.isSR&E21
I 5’@!\!”“?‘.:. h%l &\‘%'5189""‘ i, iL]Lr]"g)llb';z&lsosn BEolacnit

RRDA Pg{iF—NANor—0O 80 33
40 79 89
41 78 86
42 78 87
43 77 86
45 75 80
46 74 91
47 73 89
48 73 87
49 73 81
50 71 77
51 71 84
52 71 , 84
53 70 74
54 79 73
55 69 69
56 68 77
57 68 51
59 67 86
60 66 91
6l 65 95
62 65 79
63 63 81
64 62 76
65 62 76
66 62 83
67 61 82
68 60 83
69 60 ' 83
70 59 83
71 59 86
123 78 87
124 71 79
125 68 90
132 90 90
137 71 79
138 65 84
143 66 80
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where 20 RAis a C1.6 alkyl group substituted with 1
to 3 substituents selected fromthe group consisting

wofo@/1byids oxyl group, an 162 WD 2007/ 136116 PCT/JP2007/060653

10

15

20

25

PCT/ JP2007/ 060653 am no group and a car banoyl group,

RB is (1) a hydrogen atom (2) a Cl.6 alkyl group that

may be substituted with 1 to 3 5 substituents

sel ect etesftr Bra@pdep A, (3) a C3_12 cycl oal kyl group

whi ch nmay be substituted with 1 to 3 substituents

sel ect d@nfigmadt opdrShudy grfo umband tor§l F¥fect on Elevation

hydr oxyal kyl group, (4) a 3 to 12-nenbered
hé%r%ﬁ%‘l @Wsﬁrkﬁi‘{ﬁbrim StrepiGzoidcireniaieetic Model

het eroaryl group that may be partially saturated,
edth*Sf which contains one to three ri ng-constituting

t S ected fromthe_group conS|st|ng of 0O, N S,
a orr( %&‘5 h’ AtRPR oL R sedmRagsCl. 6 al kyl

I
g{ﬁﬁ%yc% Sy )glreﬁ% i, (o rfﬁf”ﬁ@%%@ﬁ& RARPRATGRIES
1 .ﬁﬁ?A?N Sl{tﬁd t tnp' d)? vﬁe ecftaesdc d Qrmr tagim%:r Q.I.udo hours. Then to

consi sting of a oxyl group an

hytHeey Hdod Lﬂ{d?é:'l:p’eﬂfer(l@) ?ﬁearaydm 8{);%@%#%3 g}) mg/kg of

may be partially saturate may be s
Wd‘ﬂrebWZOldﬂibﬁt(lmntv&aS@b@tt%f AP oz%ﬂ%@(ydlabetlc
group, and a Cl.6 al kyl group, a phenyl -

g mode la e tas ClSﬁmaﬂhylyulE@nrhtgfQﬂ&ereéﬁﬁeﬁﬁzﬁﬁheh were
may be substituted with a hydroxyl group(s) in which
GAg3 DA s¢emsids tls mdf/ k25 phyisdlodgeri catlomalanky dontdining 1.25

group, a Cl_6 al koxy group which
1/L of citric acid via tail veins to Prepare normal

control rats. One week (8 weeks old) after administration
of STZ or 1.25 mmol/L citric acid physiological saline, the
rats were subjected to oral glucose tolerance test.

(2) Oral Glucose Tolerance Test

After the rats were fasted for about 16 hours, the
medicament (1 mg/kg) suspended in a 0.5% carboxymethyl
cellulose (CMC) aqueous solution was orally administered to
a medicament treated group, and only a 0.5% aqueous
solution of CMC was orally administered to a control group.
At 5 minutes after the administration, a glucose solution
(2 g/kg) was orally administered to each rat, and blood was
collected at 5 points in total: before the administration
(0 time), after 0.25, 0.5, 1 and 2 hours after the oral
administration.

The blood was collected from the orbital sinus venosus

of each rat under etherization with a heparin-coated blood
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may be substituted with a hydroxyl group(s), a
carboxyl group, a C2_6 al koxycarbonyl group, a

woanasenb group, an anmino group, a Cl_6 al kyPamiipmo7/060653

10

15

group, a di-Cl.6 alkylanino 163 WD 2007/136116
PCT/ JP2007/ 060653 group, a C2.6 acylam no group, a
ClL.6 alkylthio group which nay be substituted with a
hyets Dikeyd t Y510 UPE15e , ardd PEESHIOX :
whi ch may be substltuted\M%ﬁfﬁ.tgzgﬂ%pgﬁ stlgéent lasma was
s e et éd OMTBE0 PR ehBrah od GENF1Hco < 1@ t*?bédﬁo‘iwd
group, a halogen atom a Cl1_6 al koxy group, a
alBdAskE otas Wie terminedevistibidedsd on t hl‘@sﬁqmwﬂrom Wako
group((ﬁ} a ClL 6 alkylthio group, a thienyl group, a
pHeA el pfndnstring, BEdubasi fotredhei tihtensity of
hy.dr o, 10 group(s) or a Cl_6 hydroxyal kyl group(s),

%t&ﬁy Gifecyrvuplaaiiamphdlagbidtutest iidvel, area

and*
I o group(s) or _a Cl 6 hydr oxyal kyl group(s)),
ué?i %C 369‘%9? (R se ( sﬁHS}»s/)t iwag e ldulated by

ti.t tuent Ie ed fron1the rou
conS| st |a§i)lét% fld J‘r?yz)ra&?a Oéig@”g’ose levels of
hﬂreomé@f@é}negﬁlo%ea%e% :g(?ra])% %bfgroe%g.w toq1 hour time.

het er ocycl oal kyl group o

haher @amlsadr @4 uehals @?ﬁmg’%&%ht 5oy AR Y aﬂee;js'lﬁ’:ﬁ? the

each of which contains one to ree ring-cons

atiaensitel ast egehr amakhe t§eo0 n | oy N
s, 20ng and NRIO (R oae %33?gg§%%§t°%% Lo V%f gncrement

al(hpucyr angd, descphsey khel i@ tahlylrydaeul @ecd te from

al koxycar bonyl group), and may be substltute MAFF £

t he AAUCi bift ket sonerett gdolipom Thder8s0UPs COPS §ﬁbvvxg in

of a_hydroxyl group and a Cl_6 hydroxyal kyl group,

2Bab&enBB| RB2 wherein RB1 and RB2 together with the
[hgﬁgen atom to which they are attached forma 5 to

compound STZ rats-OGTT(2g/kg)
No %inhibition
AAUCO-1h(mgh/dL) @lmg/kg

1 41.7

2 51.6

3 63.9

4 51.0

8 45.1

11 69.3

9 50.1

10 67.8

12 48.8
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het er ocycl oal kyl group which nmay contain as anot her
ring- constituting atom an oxygen atom a nitrogen

wabkamigeiie 164 WO 2007/ 136116 PCT/ JP2007/ 060658CcTaPL0h 1060653

10

atom and may be substituted with 1 or 2 subtitituents
sel ected fromthe group consisting of a C1_6 alkyl

0 oun ) BN LA, BBl A 3 preecgea o
gr oudpw(/% %1 %gt tq{ Ql%eﬂglﬁglhc f%enq'z'tfson?l &i}/allbetes

> hy&iﬁi’sﬁi’ﬁ % &6t %gfﬂnfﬁ%&f% 1Oa C@{Eﬂéﬂ%i gl.%éltol

roxyl group, a di-Cl_6 am no gro

al dompoaid Qi 11gf Gl aitha £ chﬁié@@b& el
C3_12 cycl oal kylfggr oup V\hylac Jgr_rllaly be subst%oerg S\M@%%ressmn

hyedrtobor fyromupfisd ,d g thisveRB it Rut egaidiel whide tdBicose
nitrogen atomto which they are attached may forma 3

t exratdmiye ragek dvet dryo ciyndlidsil thiylg gr cupliumt Gegerdent3 glucose
menber ed heteroaryl group that may be partially
s&AnEPoriash Iof (SHITH regpresstision oh dthe? epithelium of the
constituting atomselected fromO, N, NRl1l, S, SO2 and
cE"Fd AMteahine ARf fe saibidm demandanth glusose

subtltltuents se] ec fromthe group conS|st|ng of a
hy &80 e’a st’é%df@ )aleli%aﬁéé%% n ghsykidp

car banoyl group, a C2.6 acyl (Cl1_6 alkyl)am no group,
a di-Cl_6 al kyl am nocar bonyl group, a pyrrolidinyl
group, a norpholino group, a pyrrolidin-1-yl 25
carbonyl group, a Cl1_6 al kyl group that nay be
substituted with 1 to 3 substituents selected from
the group consisiting of a hydroxyl group, a
pyrrolidin-1-yl group, a phenyl group and a C2_6

al koxycar bonyl group, and a phenyl 165
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WO 2007/ 136116 PCT/ JP2007/ 060653 group that may be
substituted with 1 to 3 substituents selected from

woheo7gBeup consi sting of a C1_6 al kyl group, aPCTIPB07/060653

10

15

20

al koxy group and a hal ogen atom where R11 is a

hydrogen atom a C2_6 acyl group, a phenyl 5 group

that nmay be substituted with a hydroxyl group(s), a
pyridyl group, a furylcarbony| gggup, an

oxol anyl carbonyl group, a Lg koxycar bonyl group

or., a Cl_6 alkyl group that may be substituted with 1

or 2 substituents selected from the group consisting

of, a hydpo 0 e p Gl

Ayl o Sapieadle STy et e BT BYnpdbAHr rofrileticeliloh Formula

PYrTPldidy byl R e i iU 1A RERB tab 1 oG8k reot, or
a53215$ggﬁbl_665ﬁg§ grSLpJWhicﬁana;BEL substi tut ed

Wid hvlar@ce? disddd uents fromthe group consisting of
a hydroxyl group, a C3_12 cycloal kyl group, a 15
phenyl grou§1tha 2may be substituted with a hydroxyl
group(s), a pdyl %Tza C2. 6 al koxycar bonyl

[ roup and a 1-benzyli m dazol vyl
drogen atomor a Cl_6 al kyl

. ..Jhe C phehyl glycitol conpound according
@Hich is a C- phenyl gl ucitol conpound
represendtt by Formula (11) below or a
pharnaceuticgl#y acceptable salt thereof, or a
hydrat e ther b , 166 WO 2007/136116 PCT/JP2007/ 060653

RLLR2Z HOO I -\ R3 HOB" ""OH OH (I1)
whetre

R' and R? are the same or different and represent a hydrogen
atom, a hydroxyl group, a Ci.¢ alkyl group, a C;.¢ alkoxy
group or a halogen atom,

R® is a hydrogen atom, a Ci;.¢ alkyl group, a C;.¢ alkoxy
group or a halogen atom,

Y is a Ci.¢ alkylene group, -O-(CH;)n- (n is an integer of 1
to 4) or a C,.¢ alkenylene group, provided that when Z is -
NHC(=NH)NH, or -NHCON(R®)R®, n is not 1,

7 is -CONHR®, -NHC(=NH)NH, or -NHCON(RB)RS,

R° . Ph
0] DA =
R T NH
N NH ’/N\«
0 SR
O
where
R? is

a C;.¢ alkyl group substituted with 1 to 3 substituents

selected from the group consisting of a hydroxyl group, an
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where R, R, R3, Y and Z are the sane as defined in
Caiml. 3. The G phenyl glycitol conpound or a

woheornaelat i cal |y 5 acceptable salt thereof, oPC®JIP2007/060653

10

15
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hydrate thereof according to claim?2, wherein RL is a
hydrogen atom a hydroxyl group, a Cl_4 al kyl group
or a Cl_4 alkoxy group, and R2 is a C1_4 alkyl group
or a halogen atgm 10 4. The C-phenyl glycitol
cBHHBANnEr LR oPRF NG FBrEPQPXEZQBBuPB or a
phar maceutically acceptable salt thereof, or a

Hte thereof, where R3 is a hydrogen atom 5. The

gzEégagbygkéékbo%ﬁgﬁnpound or a pharmaceutically 15

eréof, or a hydrate thereof

ageqrdi pg t a| 0 Wher 8bNsybksidu€ddbwith 1 to 3
a?gglgnggﬁrgag9grb¥8§p(gﬁé§n- ?n issan iﬁtgger g% 2 to °

4kupaRe téeht s- NECENEBB) ReomeebapnalRB and Rc are as
defined in daim11. 20 6. The C- phenyl glycitol

coBpOENd; Qs eyPheaeekugieab | whicls ceay abé esghstituted with 1
thereof, or a hydrate thereof according to claim3 or
4towBesebstYtuensisCiedegklyl §memgrobydsoxyd gceppnandna Ci-e
is an integer of 2 to 4), and Z is -NHCO\N(RB) Rc, 167
VDy200Rrya38Y16 IPEWPIP2007/ 060653 where RBis (1) a

ClL 6 al kyl group which my be substituted with

SUBSt Pt dofion 126 mepbeders BRtarogHoA0a krd) ofogp 55 & S to 13-
CHEkRE S, 2R B5,5 Rl S BE Y e,
PELERIED, el 4B Bnd 48, FAPIR bR copovicuting
DSEHRY R B TGOS Lkt B, W0, con
co and NR'Y (R is a hydrogen atom, a Cis alkyl group, a
phenyl-C;.¢ alkyl group or a C,.¢ alkoxycarbonyl group), and
may be substituted with 1 to 3 subtitituents selected from
the group consisting of a hydroxyl group and a Ci-s
hydroxyalkyl group, oOr
(5) a Ce¢.13 aryl group which may be partially saturated and
may be substituted with 1 or 2 substituents selected from a
hydroxyl group, and a C;.¢ alkyl group, a phenyl-Ci alkyl
group and a C;.¢ alkylsulfonyl group, each of which may be
substituted with a hydroxyl group(s)
in which
Group A consists of
a halogen atom, a hydroxyl group, a C;-¢ alkoxy group which
may be substituted with a hydroxyl group(s), a carboxyl
group, a C,.¢ alkoxycarbonyl group, a carbamoyl group, an

amino group, a Ci-¢ alkylamino group, a di-Ci-s alkylamino
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aton(s) selected fromthe group consisting of O, N, S

and NR (R is a hydrogen atom a Cl_6 al kyl group, a
woheityiBei@d 6 al kyl group or a C2.6 al koxycar BomygP2007/060653

group) and may be substituted with 1 to 3

subtitituents selected fromthe 15 group. consisting

of a hydroxyl group and a Cl1_6 hydroxyal kyl  group, or

2;%;@4 0 &3 RUELEhE A B 0 L DL omoug wnion
: %t#ﬁeﬂ%tzlupé@éfwenw%&éﬂa% A

]aﬁgﬁ} group, each of which may be
I'tut ed WI a hydroxyl group(s) in which Goup A

C@%&r?érﬁypfgfﬁl)tfﬁ"vﬂﬂﬁh aHBMbed SUBHIRU e Gipsh al Glo B
al koxy group which 25 may be substituted with a-

5 hysisned t o (S9le @t &2 . Hronal deue B b@ydum B uonsists of a
car banoyl group, a di-Cl_6 alkylam no group, a Cl.6

alHgdtdiyd gymoyp wa dimhegerbataubst iGus ealkextth group, a Cie
hydr oxyl group(s), 168 WO 2007/136116

PGV GO s 0856t AT e s u it ute d ey | a rsdipexy 1
benzot hi enyl group, fur%/ group, a phenyl group which
MegE B Gbstd tQp: e lfyhthiq &%Ou%ulﬁttil'&@?ﬂ TRt Y

bl E5 8 Lokl o pibel Bihe£ikth £ mpronn
10 CZI?I_C *t?eﬁ‘ zug ]fjlfjphtcgr Wﬂ\ﬂfﬂ rcé?% Sp) o(#pé n%)pe%ﬂdlno
A A yﬁ@g‘%ita@%?&‘pé‘“?%‘n’% ‘Sﬁf&%%%ﬁ group(s) or

d I
o e S ety Py ol 5roun(s) or <

a Ci.1» cycloalkyl group which may be substituted with 1 to

3 subtitituents selected from the group consisting of a

15 hydroxyl group and a C;.s hydroxyalkyl group,

a 3 to l2-membered heterocycloalkyl group or a 5 to 13-
membered heteroaryl group that may be partially saturated,
each of which contains one to three ring-constituting
atom(s) selected from the group consisting of O, N, S, SO,
20 CO and NR!Y (R!® is a hydrogen atom, a C;.¢ alkyl group, a
phenyl-C;.¢ alkyl group or a C,.s alkoxycarbonyl group), and
may be substituted with 1 to 3 subtitituents selected from
the group consisting of a hydroxyl group and a Ci¢
hydroxyalkyl group, and

25 -CONRPR®? wherein R®' and R®? together with the nitrogen atom
to which they are attached form a 5 to 6 membered
heterocycloalkyl group which may contain as another ring-

constituting atom, an oxygen atom, a nitrogen atom or a
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1 to 3 subtitituents selected fromthe group

woanmgiséitng of a hydroxyl group and a Cl_6 PCT/JP2007/060653
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hydr oxyal kyl group, 15 a 3 to 12-nenbered
het erocycl oal kyl group which contains one to three
ring-constituting atonm(s) selected fromthe group
consi_sting of 0. N, S and 0] i s;anhydrogen atom
-SeTeRe, loR gfa BevavoBnErbRtLrbEeq ot sT0 %, %

5bany L GLAUR)-oANE,20 beonulslihdt 8¢ a c,.
oo et eG e AR Rel BhoR fne) ofBlp, SoRiE Y 8¢ = Cu-
caRglSt Rgupl wiiBRIRaYY bedkpuR t3R4t8dCHi%h a hydroxyl
h%?{?‘g’i‘ygﬁk??_ yBlchThiad b e yeroxy
algkylapi(Rgr adi @g:-.1alkexyRarpongnodRoup2and iasS phenylCi.¢ alkyl
hydr ogen atom and RB and Rc together with the
Nigitoagen atomto which they are attached may form a
pi peridine group which may be 169 WO 2007/ 136116
PCT/ JP2007/ 060653 substituted with a pyrrolidinyl
group or a Cl.6 alkyl group which is substituted with
aRdi £3_6al kyl anino group or a pyrrolidin-1-yl group,

or a thionorpholine group_or a decahydroisoquinoline., .
gPOBTATIIRR PROTG. phinyi Y BEPURONBIERITEY be substituted
phar maceuti cal | acceptabl e salt thereof .or a hydrate
PHatdo &Ecd, GURG G UaRi Grdegited AEAD $h, FFOUP

wh i,n.. 10 Y i CL 6 _al.kyl RPN I

WREPE LR IRg 90e” BT B Be Gy AT Smoup
3 S%p§t%F%%§&%af%§n L AP e @ OURIGHS Yridip Ofor a

a hydrooy group an

ydioxy
Cs-12 cycloalkyl group which may be substituted with a

hydroxyl group(s), and

R® and R° together with the nitrogen atom to which they are
attached may form a 3 to 12 membered heterocycloalkyl group
or a 5 to 13 membered heteroaryl group that may be
partially saturated, each of which may contain 1 or 2 ring-
constituting atom selected from O, N, NRY, S, SO, and CO
and which may be substituted with 1 or 2 subtitituents
selected from the group consisting of a hydroxyl group, a
C%G alkoxycarbonyl group, a carbamoyl group, a Cz.¢ acyl(Ci-¢
alkyl)amino group, a di-C;.¢ alkylaminocarbonyl group, a
pyrrolidinyl group, a morpholino group, a pyrrolidin-1l-yl-
carbonyl group, a C;.¢ alkyl group that may be substituted
with 1 to 3 substituents selected from the group
consisiting of a hydroxyl group, a pyrrolidin-l-yl group, a

phenyl group and a C,.¢ alkoxycarbonyl group, and a phenyl
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15 a carbanoyl group. 8. The C-phenyl glycitol
conpound or a pharmaceutically acceptable salt

woheo7aeé1ier a hydrate thereof according to anpCoar2001/060653

claims 2 to 4, wherein 20 Y is a Cl1_6 al kyl ene group,
and Z is -NHC(=NH)NH2. 9. The GC phenyl gl ucitol
conpound or a pharnaceutically acceptabl e salt

ofeenE: a3 pavabo,ARPEEtEoted HREE 80biy) BHuBEY shRRes
2
oty RSP IE LB 51 o,
WSt ibed Wrblip2a £2haixab9ahl&s{n aroup or a phenyl

s a ydrogen atomor a Cl.6 al kyl

%ﬂ% R11Gs 6 @H,Cid @, £appouBtoapsoadphgnyl
to c?alnwl. %Wncﬁﬁ?gﬂgﬁ%fkhenyl gélch?olgcgnggundp sy

r gRbaperhad Ruy ber Bubstlkukpdbetiew ar hgdroxyl group(s). a

p arnaceutlcaIFy acceptable salt thereof or a hydrate

t potreakyl Meo¥pZ aHPurlylekrbbfyl" gbdupu a@Hoxolanylcarbonyl
group, a C,.¢ alkoxycarbonyl group or a Ci alkyl group that
may be substituted with 1 or 2 substituents selected from
the group consisting of a hydroxyl dgroup, a phenyl group, a
di-C;.¢ alkylamino group, a morpholino group and a
pyrrolidin-1l-yl-carbonyl group, and
R® is a hydrogen atom or a C;.¢ alkyl group which may be
substituted with 1 or 2 substituents from the group
consisting of a hydroxyl group, a Ci-i2 cycloalkyl group, a
phenyl group that may be substituted with a hydroxyl
group(s), a pyridyl group, a Cz alkoxycarbonyl group, an
imidazolyl group and a l-benzylimidazolyl group, and R™ is

a hydrogen atom or a C;.¢ alkyl group.

2. The C-phenyl glycitol compound according to claim 1
which is a C-phenyl glucitol compound represented by
Formula (II) below or a pharmaceutically acceptable salt

thereof, or a hydrate thereof,
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15 -CONHRA, where RA is a Cl1.6 al kyl group

woerbstBésed with 1 to 3 substituents sel ect e8BCTHPINNT/060653
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the group consisting of a hydroxyl group and a

car banoyl group. 20 171 WD 2007/136116

PCT/ JP2007/ 060653 11. The C-phenyl glycitol conpound

according to claim1 which is a C phenyl glucitol

compound R : 2 yNegrmula (1V) bel ow or a

phar maceutl . Ceq abl e salt thereof or a hydrate
R 2XHO ~ \ I ~I HO" "OH OH (1V)

|s a Cl 6 aI kyREne group, and Z is - CONHRAI,

- NHGOC=NH “9¥#p or -NHCORBL , where 10 RAL is a Cl_ 6

al kyl grQup substituted with 1 to 3 substituents

sel ected fromthe group consisting of a hydroxyl

group, an anildd group and a carbanonyl group, and RB1

IS

where R', R?, R?}, Y and Z are the same as defined in Claim 1.

3. The C-phenyl glycitol compound or a pharmaceutically
acceptable salt thereof, or a hydrate thereof according to
claim 2, wherein R! is a hydrogen atom, a hydroxyl group, a
Ci.4 alkyl group or a C;4, alkoxy group, and R? is a Ci.y

alkyl group or a halogen atom.

4. The C-phenyl glycitol compound according to claim 2 or
3 or a pharmaceutically acceptable salt thereof, or a

hydrate thereof, where R® is a hydrogen atom.

5. The C-phenyl glycitol compound or a pharmaceutically
acceptable salt thereof, or a hydrate thereof according to
claim 3 or 4, wherein Y is a C;.¢ alkylene group or -0O-
(CH,)n- (n is an integer of 2 to 4), and Z is -NHCON(R®)R®

wherein R® and R® are as defined in Claim 1.

6. The C-phenyl glycitol compound or a pharmaceutically
acceptable salt thereof, or a hydrate thereof according to
claim 3 or 4, wherein

Y is a C;.¢ alkylene group or -O-(CH;)n- (n is an integer of

2 to 4), and % is -NHCON(R®)R®,
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a Cl1 6 al kylam no group which may be substituted with
1to 3 15 hydroxyl groups or a 4-Cl.6

wabkbolipéper azi n- 1-yl - car bonyl group, or a 4- CRC®/JP2007/060653

al kyl pi perazi n-1-yl group. 12. The C- phenyl glycitol

conpound according to claim 11l or a pharmaceutically

acceptable salt thereof or a hydrate 20 thereof,

wherein, Yis a CL.6 alkylene group, Z is - CONHRAI or

-WRere=NH) NH2 , or 172 WD 2007/136116

PCJ/JP2007/060653 O-NONH-M where RAlL is a Cl1_6
Sgroup substituted with 1 to 3 substituents

gfg?CteghﬂrSEkg ggﬁﬂpw Egﬁ'ﬁggngeog sﬁlﬁﬁgéexwhthhl to 3

up; afi g -gPoup an car anony group

ﬁaag@xku%xgl %Qheﬁ%gﬁoi@gm&@%@ﬁﬁ' Ag to claim 1l or a

armaceutically acceptable salt thereof or a hydrate
p@gqegfcﬁﬁFeé ENod Pyl | §réuSlylfich kifhe Mee g5 @bt itnted Zvith 1
is - CONH ere is a Cl_6 al kyl group
subski Eubgdivukehtt keldctedbFromuanhydsekgdt gaolpornd a Ci-s
the group consisting of a hydroxyl group, an am no
ghgdpoagdlaydanrampnyl group. 15 14. The C- phenyl
gl ycitol conpound according to claim1ll or a
pltanmac suttioc AR2-meabeaedables exgicy clRal&aT sr'roalph@a?r at é3 to 13-
thereof, wherein Y is a Cl.6 al kyl ene group

| memBCeSNHPRREoaryl PrOUR. fhaftyMay) Pei PoF &awuﬁ&turated

according to claim11
each of which contains one to three ring-constituting

atom(s) selected from the group consisting of O, N, S and
NRY (R is a hydrogen atom, a Cj;.¢ alkyl group, a phenyl-Ci.
¢ alkyl group or a C,.¢ alkoxycarbonyl group) and may be
substituted with 1 to 3 subtitituents selected from the
group. consisting of a hydroxyl group and a Ci-s hydroxyalkyl
group, Or

(4) a 6 to 13-membered aryl group which may be partially
saturated and may be substituted with 1 or 2 substituents
selected from a hydroxyl group, and a C;-¢ alkyl group, a
phenyl-C;.s alkyl group and a Ci-¢ alkylsulfonyl group, each
of which may be substituted with a hydroxyl group(s)

in which |

Group A consists of

a halogen atom, a hydfoxyl group, a C;.¢ alkoxy group which
may be substituted with a hydroxyl group(s). a Cz.e
alkoxycdfbonyl group, a carbamoyl group, a di-Cie
alkylamino group, a C;.¢ alkylthio group which may be

substituted with a hydroxyl group(s),
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or a pharmaceutically acceptable salt thereof or a
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waroerp3eidnd Z is - NHCORBlI (where RB1 is a Cl_6PCT/JP2007/060653
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al kyl am no group 173 WD 2007/136116 PCT/JP2007/ 060653
substituted with 1 to 3 hydroxyl groups or a 4-Cl_6
al kyl pi perazi n-1-yl -carbonyl group, or a 4-Cl1 6

al ky] pi perazin-1-yl gro T - phenyl, furvl
ofy BhBBPE R 5o EhRERky 850l HenforHiRklL orowp. fury
pﬁ@gﬂgceutically acceptabl e salt thereof or a hydrate
t fereof, wherein Y is a Cl.6 al kylene group, and Z is

Lﬁg?ﬁéﬁ tedrBupQuhibh' aMbelQubshetuted/wifh 1 to 3

nmaceut i cal preparation, which conprises the C

pBapkkiglh¥aitkOketedReandranc ehai ggolip abusdaseialg of a
clains 1 to 16 or a pharnaceutically acceptable salt

t hgaeokyor ggoup) hyHmabgehhatenf asCan adkowy group, a Cie
ingredient. 18. The pharmaceutical preparation
aatiydi ggoup whicin hay behisuhsitd tatednmilbit 6r hydrexyl
sodi um dependent gl ucose cotransporter 1 (SGTI1) )
agrovp(y)ang §1so@iliFlidiengsaupr20agPhesydthio group which
cotransporter 2 (SG.T2) activb%y. 19. The e
pRaVREe §UPSAH thtefaMdithoR B¥ESPE g HEUR(&ImPFr 2 Cr-e
ggg%gpégp%kggp%gﬁh%%QBQ %BGF2?%%%%%&h&n%g%Q%uEp%hich may be
substituted with a hydroxyl group(s) or a C;.s hydroxyalkyl
group(s),
a Ci.1» cycloalkyl group which may be substituted with 1 to
3 subtitituents selected from the group consisting of a
hydroxyl group and a C;.¢ hydroxyalkyl group,
a 3 to 12-membered heterocycloalkyl group which contains
one to three ring-constituting atom(s) selected from the
group consisting of O, N, S and NRY (R is
a hydrogen atom, a Cj;.¢ alkyl group, a phenyl-Ci alkyl
group or a C,.¢ alkoxycarbonyl group) and
may be substituted with 1- to 3 subtitituents selected from
the group consisting of a hydroxyl group and a Ci-s

hydroxyalkyl group, and

4-C;.¢ alkylpiperadine-1l-ylcarbonyl group,
R° is a hydrogen atom, and

R® and R® together with the nitrogen atom to which they are

attached may form a piperidine group which may be
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substituted with a pyrrolidinyl group or a C;.¢ alkyl group
which is substituted with a diC;.galkylamino group or a
pyrrolidin-1-yl group, or a thiomorpholine group or a

decahydroisoquinoline group.

7. The C-phenyl glycitol compound or a pharmaceutically
acceptable salt thereof or a hydrate thereof according to
any one of claims 2 to 4,

wherein

Y is a C;.¢ alkylene group,

% is -CONHR®,

where

R® is a C;.¢ alkyl group substituted with 1 to 3 substituents
selected from the group consisting of a hydroxyl group and

a carbamoyl group.

8. The C-phenyl glycitol compound or a pharmaceutically
acceptable salt thereof or a hydrate thereof according to
any one of claims 2 to 4, wherein

Y is a C;.¢ alkylene group, and

Z is -NHC(=NH)NH,.

9. The C-phenyl glucitol compound or a pharmaceutically -
acceptable salt thereof or a hydrate thereof according to
any one of claims 2 to 4, wherein

Y is a Ci.¢ alkylene group, and

72 is
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D
O RF{DA
NH
N
0

RP is a C;.¢ alkyl group which is substituted with a Cjs-12
cycloalkyl group or a phenyl group and R™ is a hydrogen

atom or a Ci;.¢ alkyl group.

10. The C-phenyl glycitol compound according to claim 1
which is a C-phenyl galacitol compound represented by
Formula (III) below or a pharmaceutically acceptable salt

thereof or a hydrate thereof,

HO O Me Y—Z
HO N ©

HO “OH
OH

(111)
where
Y is
a C;.¢ alkylene group, and
Z is
-CONHR"™,
where
R® is a C;.¢ alkyl group substituted with 1 to 3 substituents
selected from the group consisting of a hydroxyl group and

a carbamoyl group.
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11. The C-phenyl glycitol compound according to claim 1
which is a C-phenyl glucitol compound represented by
Formula (IV) below or a pharmaceutically acceptable salt

thereof or a hydrate thereof,

where

Y is a C;.¢ alkylene group, and

7 is -CONHRM, -NHC(=NH)NH, or -NHCOR®,

where

R* is a C;.¢ alkyl group substituted with 1 to 3
substituents selected from the group consisting of a
hydroxyl group, an amino group and a carbamonyl group, and
R®! is

a C;.¢ alkylamino group which may be substituted with 1 to 3
hydroxyl groups or a 4-Ci-¢ alkylpiperazin-1l-yl-carbonyl

group, or a 4-Ci.s alkylpiperazin-1-yl group.

12. The C-phenyl glycitol compound according to claim 11
or a pharmaceutically acceptable salt thereof or a hydrate
thereof, wherein,

Y is a C;.¢ alkylene group,

% is -CONHR™ or -NHC(=NH)NH,, or
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0O

'—‘N/U\N
Ho LN,

where

RM is a C;.s alkyl group substituted with 1 to 3

substituents selected from the group consisting of a

hydroxyl group, an amino group and a carbamonyl group.

13. The C-phenyl glycitol compound according to claim 11
or a pharmaceutically acceptable salt thereof or a hydrate
thereof, wherein

Y is a Ci.¢ alkylene group, and

% is -CONHR™

where R is a C;.¢ alkyl group substituted with 1 to 3
substituents selected from the group consisting of a

hydroxyl group, an amino group and a carbamonyl group.

14. The C-phenyl glycitol compound according to claim 11
or a pharmaceutically acceptable salt thereof or a hydrate
thereof, wherein

Y is a C;.¢ alkylene group, and

Z is -NHC(=NH)NH,.

15. The C-phenyl glycitol compound according to claim 11
or a pharmaceutically acceptable salt thereof or a hydrate
thereof, wherein

Y is a C;-¢ alkylene group, and

7 is -NHCOR®! (where RB! is a C;-¢ alkylamino group
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substituted with 1 to 3 hydroxyl groups or a 4-Ci.s
alkylpiperazin-l-yl-carbonyl group, or a 4-Ci-6

alkylpiperazin-1l-yl group).

16. The C-phenyl glycitol compound according to claim 11
or a pharmaceutically acceptable salt thereof or a hydrate
thereof, wherein

Y is a Ci.¢ alkylene group, and

7% is represented by

0]

——N/U\N

H k/N’Me )

17. A pharmaceutical preparation, which comprises the C-
phenyl glycitol compound according to any one of claims 1

to 16 or a pharmaceutically acceptable salt thereof or a

hydrate thereof as an active ingredient.

18. The pharmaceutical preparation according to claim 17,
which is an inhibitor of a sodium dependent glucose
cotransporter 1 (SGLT1l) activity and a sodium dependent

glucose cotransporter 2 (SGLT2) activity.

19. The pharmaceutical preparation according to claim 17,

which is a prophylactic or therapeutic agent for diabetes.
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