1 DESCRI PTI ON PHARMACEUTI CAL COVPOSI TI ON CONTAI NI NG A
DI ABETES THERAPEUTI C DRUG [ TECHNI CAL FI ELD] The
present invention relates to a pharnaceutica

conposi tion conbi ning an a- janyl ase i nhibitor and
anot her di abetes prophyl actic and/or therapeutic drug
having a different nmechani smof action (preferably,

t he pharnaceutical co i1 I.s an agent for the
treatment and/ or propﬂgﬁ§§$§§gﬁﬁﬁostprandiw
hyper gl ycem a and di abetes). Moreover, the present
invention relates to the use of the aforenentioned

c onPeLARMASIERTIE e CIOMPOSITINN G0N RNBNINGOAdAABETES
phar maceutical, or venting and/ or
treating the aforen@ﬁﬁﬁ%ﬂ@gjﬁﬁgggggg by adm ni stering
the - aforenenti oned pharmaceutical to a warm bl ooded

animal (preferably to a human). [Background Art]
[TEAEMN((4k E1EIR] bi t or s suppress deconposition of

carhohydrates by inhibiting a- anyl ase, a.digestive
oz YRDTesERl T PR Y 6 2gEARn PRI PUBPESHLEOMHEE an o

o BTl S U e s i

diffeempmschancem hbadting (praferahhpdhd plearmeediticalt dompositioh iean agent

resent invention,i,s .conpletely unknown. [.Patent
for JisTrRERER: P10 PRPRPRYEKS A4 Poserandial TS veriia Anddiabetes).
00/ 5@f3der, 2aredtht BOSMITRANEIatd: tb MeQlsPBF IHNBbreRhEMed
Publ i cati on 01/94367 [Patent docunment 3] Japanese

conmppuag forgpductial pb He(@kukareytiotsd phagpceBical@r a method for

DLS U E. 4 NVENTI [ Probl em t.o. be. So] ved by
prel R AOTH Teine Sxb e difi y HRisdgnddy oo 12
afoRnfRtibRs]l phafififeL8al BRd hatBdhicodeA @hRn A SrefdiEY tCAB@S )N

whi ch synptons progress whil e acconpani ed by nunerous

types of 2 conplications. Thus, although it is
to select a drug that is nost suited to the
B ERERRTEN,

_ ns of each patient at that tine, in the case of
usi @@miyn@t witdbiedrs SUippgss dbcdngrosith@rof carbohydrates by inhibiting -
amylase, a digestive enzyme, and are known to generate effects that lower blood
glucose levels (see, for example, Patent documents 1 to 3).

However, a pharmaceutical composition having the specific combination of the

B R T i I BT T S L PO e e

present invention is completely unknown.
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[Patent document 1]
International Patent Publication WO 00/50434
[Patent document 2]
International Patent Publication WO 01/94367
[Patent document 3]

Japanese Patent Application (Kokai) No. 2004-250446 ,

[DISCLOSURE OF THE INVENTION]
fProblem to be Solved by the Invention]
Diabetes is a chronic illness. Since it also has a complex pathology, there are

many cases in which symptoms progress while accompanied by numerous types of



are cases in which adequate effects are not obtained

dependi ng on the synptons. In addition, since there

are al so various problens such as the appearance of

adverse side effects from, ncreasing the dose or

prol onged adm ni stration, there are many cases in

whi ch sel ection of such a drug is difficult in the

clinical setting. As a result of conducting extensive
comgliaatipes Tsgalthoaple itesngpessagntol seecandifugrthattihmoalpmiied o the

dr aving. .fe dverse. sjde eff.ects.eye in
symbigd oh S i o B Aottt Fost oL B RGPy lome, there

are cR4EIBH QuEHoideRelkesrrRal 48 AbBottAine@BSIcH8Me onAhe %ﬁm[%teﬁls. In
af orenenti oned circunstances, the ’inventors of the

addipere see tHens/amalsorvafiowspioblemts stbhi &s the bppagtrancanf bdverse side

oire S B R B At o hF PR R Sl b s 5o Becsan
whicRReleBliod S8 8 dhiLis difagulh avihB @liicll kftRigent nechani sm
of action, thereby |leading to conpletion of the

pr Asemesultrpfenndusting pieange stodieSon ¢ drgeteh prePentivtesand/or
Nane| he pr.esent inventi.on relates to: (1) A
thera 1T due b inB SR Eertd WRTFRE: £i8h BlRe biorbh afve ¢
admidiktati g ESRectivd i Rih@buSbbatLshtich® i Bo@BRAHADS the
represented by the follow ng general fornula (I

aforqumiiened¢irqugistaices. e iy sntorRp{iierreenGnpenton faundfat ibjg

LR T e
with BRofNeMNii BetéredenBvEandlor therapdutid druiRhaving a (¥fdrettARdchanism

(A3) Rl and RZ may respectively be the sanme or
of acgipnfbershy leadigrte perapletion af be-poserl RyEntgroup,

h oxynet hyl up, Cl1-C6 al koxynet hyl group or Cl-C6

m%é&%%ﬁ‘&% Slffeo]f}%?’% " R4, R5 3
Namely, the present invention relates to:

(1) A pharmaceutical composition comprising a combination of an a-amylase

inhibitor selected from a compound represented by the following general formula (I):

{Chemical formula 1}

RA__0O__0O A

\Q/'OH

R _o_ 0O OH
n

HO:[[J:’OH

OH

()
[wherein A represents the following general formnula (A1), (A2) or (A3),

[Chemical formula 2]

" R
RN N R® R
D) )
< TR H/Liﬁ@
RY R* : R®
(A1) (A2) (A3)

R! and R? may respectively be the same or different and represent a C-Cs alkyl group,
hydroxymethyl group, C;-Cs alkoxymethyl group or C;-Cs haloalkyl group, R, R R



and R6 may respectlvely be the same or dlfferent and
represent a Cl-C6 al kyl group, Cl- C6 al koxy group,

Cl - C6 hydroxyal kyl group, Cl-C6 hal oal kyl group, am no
group (wherein said am no group nmay be substituted
with 1 or 2 C-C6 al kyl groups or CI-C6 hydroxyal kyl
groups), hydroxyl group, hydrogen atom or hal ogen

amé% Gty i rﬁ?’&%&?ﬁiﬁ% di @ﬁtﬁ@gr@%{ﬁgﬁgqﬁkﬁ'gﬁ&’gcr
Cs Q]k@kbpgroﬁ%! dr 0RY hy 3624 R fgr(hl\f)d C?—@% mla%taﬂ(@fl 2, dhnino group

represents an I nteger o

(erp;h@n Rld emanei gk }mafdmepbfﬁmlted ssailhtl QIrZ @&Ce alkyhgmoepd or C,-Cs

d | f
nyigiafion ERRY, RPGehEn . ARt Sofrainssh S0 R represents a
Ci- t!k aukgng@ap,ctt UG amaxy Bob] O - cpﬁf&aiﬁgm Brandca C{'E)Bgrohﬁégl

hi bi t or p arnaceutlc COHDOSItIOﬂ conpri si
groap db’dfﬂxrsrhgﬁogp oohy@ngfal aicﬂgnl, agbn raprdsiets ko integsr o€ { @d 21, mom

o g QIBELI SREBRE 8, DY bR LA, BT g iscd

frofatdn HEduGHl serfdtiAer; Jan[iMigih Gk B eBob AR S%@ﬂhﬁid@ Bt o {RWiNg
general formula (Al), (A2) or (A3), [Chemcal fornula

reg;:}r g a IpBE-INHniiNG®s R4 v4/ RA RA R3 /~1J (A) J R3

3 h
@) o7 hpblshitah Pl R ok Gajg S
mhi’bl/tdf SXAERRL fRdth a%ﬂiggunﬁep@eﬁbnkg% WEEb Y in@! RHE a Porfli 1 ¢D):

hal oal kyl group, and R6 may respectively
[Chemiqahforaaipedlor di fferent and represent a Cl-C6 al kyl
- C6 al koxy group, Cl-C6 hydroxyal kyl group,
Cl -C6 hdl pal kyl (group, am no group (wherein said

' B y-Petsubstituted with 1 or 2 CI-C6 al kyl
: hydr oxyal kyl groups), hydroxyl group,
|6t O ofomal ogen atom R7 represents a Cl-C6
: aI koxy group, Cl-C6 hydroxyal kyl
-C6 hal oal® kyl group, hydroxyl group or
Hotyd g@,q atom and n represents an integer of 1 or 2],

Ordﬁ U)

[wherein A represents the following general formula (A1), (A2) or (A3),

[Chemical formula 4]

B? R5
R® ,N 6 4
RN R R
E/_ \RS
RS
(A1) (A2) (A3)

R! and R? may respectively be the same or different and represent a C;-Cs alkyl group,
hydroxymethyl group, C{-Cg alkbxymethyl group or C;-Cs haloalkyl group, R, R* R®
and R® may respectively be the same or different and represent a C;-Cg alkyl group, C;-
Cs alkoxy group, C,-C¢ hydroxyalkyl group, C;-Cs haloalkyl group, amino group

' (wherein said amino group may be substituted with 1 or 2 C;-Cs alkyl groups or C;-Cs
hydroxyalkyl groups), hydroxyl group, hydrogen atom or halogen atom, R’ represents a
C1-Cs alkyl group, C,-Cs alkoxy group, C,-Cs hydroxyalkyl group, C;-Cs haloalkyl

group, hydroxyl group or hydrogen atom, and n represents an integer of 1 or 2], or a
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4 pharnacologicéfly acceptablemééff or ester theféof:mmuw

and at | east one type of drug selected from an
insulin sensitizer, an insulin secretagogue, a
bi guani de drug, and an ins%]in preparation. (3) The
pharmaceutical conmposition of (1) or (2), wherein R
is a C-C3 al kyl group, hydroxynethyl group, C-C3
al koxymet hyl group or Cl-C3 hal oal kyl group. (4) The
pharphagelnaicellly hesaptablsrsplb ot esterthereof, apd eideqsBpne Wpeoé drmeRelected
IS a t hyl...group. or.. hydroxymet hyl group. (5), The ..
from , PrllEL i Bl SRR 1) i Brug bl ghfoupn
preph@tign hydr oxynmet hyl  group or Cl-C3 hal oal kyl group.
(6) The pharmaceutical conposition of (1) to (5),
wherein Rz is a hydroxynethyl group. (7) The

phat maceutical conposi.tio f ( t,Q_(6)i:Wherei n A, LS
6) 7 g PERERHEE Do (IR Dl Ehalr g &, IR G-Earyn b
h eth i yi¥thyl CrCAndid Al
ydr%gﬁThgﬂ%ﬁalfrr%ﬁﬁxal co)rq'p%g%‘il% (in:)n1 ofﬂ (72;11,(%%2?% n) R3,

R4 and R5 may respectively be the sane or different

@) oy §r5 BRARETN SRR oo p Ao K R LR

hydroxXymehyl(pup.Wherein R7 represents a hydrogen atom 5
(10) The pharmaceutical conposition of (1), conprising
t he conbi nati on of an a- anyl ase inhibitor and an

N . L 197 ical
©) oot b RERSIEA Himpdsibh oF(P BB TRERH R % 2 hydropymcthy
groug-or @ndLdmballnigloupor and an insulin sensitizer, and by

whi ch wei ght gain is suppressed.

(6) The pharmaceutical composition of (1) to (5), wherein R? is a hydroxymethyl
group.

(7) The pharmaceutical composition of (1) to (6), wherein A is represented by the
following general formula (Al). '
[Chemical formula 5]

r7

5

R\,Nw
L
\_.l..l R

v R

(A1)

(8) The pharmaceutical composition of (7), wherein R?, R* and R may respectively
be the same or different and represent a hydroxymethyl group, hydroxyl group or
hydrogen atom.

(%) The pharmaceutical composition of (7) or (8), wherein R’ represents a hydrogen

atom.

L




(12) The pharmaceutical conmposition of (1), conprising
t he conbi nation of an a- anyl ase inhibitor and an
insulin sensitizer, and by which cardi ac hypertrophy
is suppressed. (13) The pharnaceutical conposition of
(10) to (12), wherein the insulin sensitizer is a
PPARy agoni st. (14) The pharmaceutical conposition of
10) to (12), wherein the insulin sensitizer is
(10§)i oéhﬁ’ phgFrmaecusicalrosingsitioa 26 (9, cqmBjsimthiée ghabinatien of and:-
o osihtion of (10) to .(.12), wherein the insulin
mgléggsjﬁnﬁbitgf milés)an {SﬁS@Zﬂ ?etn%lg%?ﬁ‘)e. (16) The pharnmaceuti cal
conmposition of (1), conprising the conbination of an
a- anylase inhibitor and an insulin secretagogue. (17)
(11The Ththpltarmeequticgaiomposipos iof {0ncatipr{sirg) the whmbimiation bian -

insul in.secretagogque is..a sujfonyl urea drug or a

ey PR BR B Gic e By gain s Sppressed.
phar maceuti cal conposition of (16), wherein the
insulin secretagogue is glibenclamde, glinepiride or

(12hat €gg phuirmeceufitd)cofipesipha ol eutmprsingcthapaabinkion of an o-
_ 16)., . wherein the jnsul.i.n secretagogue |s .
o bt gt SRk S ST SR SRpBEOPhY i of

suppiessedcONPri si ng the conbination of an a- anylase

I nhi bitor and a biguanide drug. (21) The
pharmaceuti cal conposition of (1), conprising the

onmbj nation of. an a- anyl ase i nhjhitar and a bi guani.de .
| (13§r @e %?P?gze)ghgﬂ&g@ﬁgﬁ%ef t@_&é Eolsﬂl?h Wq%?éf_t'lf_ e St
; e pharmaceutical conposition o

apdgk?gé??ﬁmherein the biguanide drug is netformn

phenformin or buformin. (23) The pharnmaceutical | :
(14 R AR PO 9] ThAOp oy B ctses e Al vl semsitize is
pio£IRERRE ok k¥ibiRizond) . conprising the conbination of an

a- anylase inhibitor and a DPP-1V inhibitor. (25) The
pharmaceutical conposition of (24), wherein the DPP-1V !

DML e e e T R R R

pioglithidaiet or is MK- 0431,

(16)  The pharmaceutical composition of (1)}, comprising the combination of an o~

amylase inhibitor and an insulin secretagogue.

(17)  The pharmaceutical composition of (16), wherein the insulin secretagogue is a

sulfonyl urea drug or a fast-acting insulin secretagogue.

(18)  The pharmaceutical composition of (16), wherein the insulin secretagogue is-

glibenclamide, glimepiride or nateglinide.

" (19)  The pharmaceutical composition of (16), wherein the insulin secretagogue is

nateglinide.



(27) The pharmaceutical conmposition of (1) to (26)

which is suitable for oral admnistration. (28) The

phar maceuti cal conposition of (1), conprising the

conbi nati on of an a- anylazg i nhibitor and an insulin

preparation. (29) The pharnaceutical conposition of

(28), wherein the insulin preparation is fast- acting

insulin. (30) The pharnaceutical conposition of (1) to
(20)( 29h¢ pivreraecuiickhempaamponadg €1 ), ndvixpwiting theicombination of an a-

fZR, Rh4R)-4-E§9rQ y-.2- hydr oxymet hyl pyrrolidi n-3-y14-0O
amylase iqhihitey 2ad pbiguapidf yranosyl ) - a- D- gl ucopyr anosi de,

(2R, 3R, 4R) - 4- hydr oxy- 2- hydr oxymet hyl - pyrrolidin-3-yl

4- O (6- deoxy- (3- D- gl ucopyr anosyl ) - a- D- gl ucopyr anosi de,
(21) ( 2Rh3 PhatRacevtichyatntpogitidnf 41 oxympitidiyg pierconibirdition 31 yh o-

4- O (3- D gl ucopyranosyl -a-D- gl ucopyranosi de, = .
amylasRIMpRIPRANG 2 Rigyawdy dpigs Yich e RRIErPE sygases indsgilcacid levels.

4-0-(6-

fl uor o- 6- deoxy- ( 3- D- gl ucopyr anosyl ) - D- gl ucopyr anosi de
(22)or Tae pharmasicalgice@dsitionad ¢apPtoakl B, whtkindhe BRutide drug is

ghereof. (31) The.pharmaceutical conmposition of (1) to
metforgin, phgpirain of ROy | ase inhibitor is 2R 3R 4R

- 4- hYdr oxY- 2- hYdr oxYmet hY1PYn' ol i di n- 3- Y14- 0- ( 6- deoxY-

a-D O gl ucopyranosyl) -a- D=gl ucopyr anosi de,
(23) ( 2Rh3 ph&Ruacdrioyldrompositioqof d2 1) oy iEDhyhyrein the biguanide drug is

rrolidin-3-yl
met2¥33-rl(6-deoxy-(3-D-glucopyranosyl)-a-D—gIucopyranoside,
or a pharnmacologically acceptable salt or ester
thereof. (32) The pharmaceutical conposition of (1) to
(24) ( 29)¢ pdrerac¢uichhwngpoaitiphad €1) odiyiigiog theicombination of an -

amyﬁé%; F%ég%&éég%%ég%%mﬁﬁ&pydroxynethyI)pyrrol|d|n-3-yl
gl ucopyr anosyl ) - a- D- gl ucopyr anosi de, or a

phar macol ogi cal |y acceptable salt or ester thereof.
(25) ( 33e Phempbartivalomutpiosdion ©f (F)swhérem tbé DPPY IV mh{tB®@y is MK-

| ' ug f the prophylaxis or treatnent of
043%ﬁﬁﬁgggéqﬁégékgﬁﬂggpharnaceutical conposi tion of (1)
to (32) which is a drug for the prophylaxis or
treatment of postprandi al q%ferglypenia. (35) The
(26) phaherpbasmacauicaloeompositioh of (&), vhgremgh¢ BPP-fonhibiter is MK-
043prophylaxis or treatnment of diabetes having enhanced
| ood gl ucose | owering action as conpared with single-
drug adm ni strati on.

(27)  The pharmaceutical composition of (1) to (26) which is suitable for oral

administration.

(28)  The pharmaceutical composition of (1)}, comprising the combination of an a-

amylase inhibitor and an insulin preparation.

(29) The pharmaceutical composition of (28), wherein the insulin preparation is fast-

" acting insulin.

(30)  The pharmaceutical composition of (1) to (29), wherein the o-amylase inhibitor
is (2R,3R,4R)-4-hydroxy-2-hydroxymethyipyrrolidin-3-yl 4-O-(6-deoxy-a-D-




(36) Uee of an a- anylase |nh|b|tor and a drug selected
froman insulin sensitizer, insulin secretagogue,
bi guani de drug, insulin preparation and DPP-1V
inhibitor for 8 producing a pharnaceutica
conposition conprising the @onbinati on of said
a-anylase inhibitor selected froma conpound
represented by the follow ng general fornula (1):

gluﬁ(-%‘ﬁfﬂva‘égfl) é’{ %r%%@d? Aeng 51%_' @Rh%%ﬁ? % ng geﬁgﬁI g;jn%l

i B !
pylfr@ 3&5& @g&b)(sN d(;e%;) L};{g}) % 3%{ | ZLs?’inﬂDlglucngﬁ%sﬁie 1218?R LAR)-

St e s 5 e
el @FW% A Bl RS R R FHEtHOPEh B of 49
iRl R0 Qb Fbosiih-Bco i BRTR hepRERldaaby

accgpiabie,salCor esty thdrkalxy group, Cl-C6 hydroxyal kyl group

Cl- C6 hal oal kyl group, am no group (wherein said
am no group maybe substituted with 1 or 2 d-C6 al kyl

@3 12 r O{I*Hec‘ drmbdeutial cla}?&rog’iﬁ}ﬁ‘lok gll%tcg @i péﬁereﬁmé gz%ﬁyl%fQ%@bitor

yd rog n atom or ogen at T epresen

is (aRIGR, 4fg)n4>updro@-2@@dad;&ymemﬁlﬁﬁtmxdu§ts 3@ dysdexabky) *

group, O -C6 hal oal kyl group, hydroxyl group or ‘
glungpiraipsl)-at Bralucopyranosidp (2B SRt 4R Jadr hiyeroey & (hytirok ymethg]);
ph al o acce le salt or ester ¢
Pyl 3] Ao-eo eé-ﬁ-gﬁ‘ﬁ@mff@rgwgfa B gYoLRIrEBEE: 0% om |
pha?«Hxalegrgﬂ:Ale é@ﬂ:ﬁh 16 28 or e%ﬂer kisdde n secretagogue, a

bi guani d an tnsulitn preparation and a DPP-1V
I nhi bltor (37) A nethod for treating diabetes

in the nhancenent t eutic effects and
(325e3]§@%1? BfeuL éP%O%IPa%OE@g @%Ebﬁs BYDeEeRith ¢rampisng iphybitor

t t
o B0 48,y AR5 >
gl &P eReN-edD Buddperanbsilié, @ @ﬂaﬁl@d&@fo@icaﬁ? hedeh@iblelsalt or ester

thereof.

(33) The pharmaceutical composition of (1) to (32) which is a drug for the

prophylaxis or treatment of diabetes.

(34)  The pharmaceutical composition of (1) to (32) which is a drug for the
prophylaxis or treatment of postprandial hyperglycemia.

(35) The pharmaceutical composition of (1) to (32) for the prophylaxis or treatment
of diabetes having enhanced blood glucose lowering action as compared with single-

drug administration.

(36) Use of an a-amylase inhibitor and a drug selected from an insulin sensitizer,

insulin secretagogue, biguanide drug, insulin preparation and DPP-IV inhibitor for



[Cﬁenicel fornule 81'q'§70 (RZe)-CH-iiO¥"'"'CH-HEH”h&r‘v: ﬁ$HJ

9

[wherein A represents the foll ow ng general fornula
(AI), (A2) or (A3), [Chemical formula 9] R7T RS R5 N>
NRER4 /~I1J 3R/I4R3 (Al) R4 R3 (A2) (A3) R and

Rz may respectively be the Sane or different and

represent a Cl-C6 al kyl group, hydroxynethyl group,

C -C6 al koxynet hyl group or O -C6 hal oal kyl group, R3,
prod®é&ingRShamacbicatmynmipesifies td)mpﬂisin@ﬁletcbmbdrmnien@f said o-amylase

different and represent a Cl-C6 al

k Co6
inhiBiResRIpel i = GPDBITH P3Gy g oY ingEbssdl formula (1)

oup, amno group (wherein said am no
[Chgﬁkgf%%lﬂagb@ substituted with I or 2 Cl-C6 al kyl

gr oups ydr oxyal kyl groups), hydroxyl group
hydr ogepg en atom k7 represents a Cl-C6
al kyl oxy group, C-C6 hydroxyal kyl
group, Cli_ kyl group, hydroxyl group or
1hydroge\ n represents an integer of 1 or 2],

armafdl ogi'gal | y acceptable salt or ester
thereof, and at |east one type of drug selected from
HO'an n§EHIn sensitizer, an insulin secretagogue, a
bi gwani de drﬁ? an |nsulin preparation and a DPP-1V
i nhi bitor. t he present invention there are no

wh@l%ﬁ Aﬁ'%@é’e{l J ik ‘fcﬂ%b»ﬁiﬂgé &ﬁ{éc%‘n %ﬁﬁz)l gﬁ% éﬁgb bi tor”

[Ch&mg&ﬁﬁ#mamenzyne an exanpl e of which is a conpound
represented by the follow% general formula (I):
[Chéi"ncal forrrula 10] 10 OO OH ROOMHnN

R\< ) R®
/_ _/ 7R® ‘1/_ _/ TR
R3
(A1) {A2) (A3)

R' and R may respectively be the same or different and represent a C,-Cs alkyl group,
hydroxymethyl group, C;-Cg alkoxymethyl group or C;-Cs haloalkyl group, R}, RN R
and R® may respectively be the same or different and represent a Ci-Cg alkyl group, C-
Cs alkoxy group, C;-Cs hydroxyalkyl group, C;-Cs haloalkyl group, amino group
(wherein said amino group may be substituted with 1 or 2 C,-Cs alkyl groups or C;-Cs
hydroxyalkyl groups), hydroxyl group, hydrogen atom or halogen atom, R’ represents a
C:-C; alkyl group, C,-Cs alkoxy group, C;-Cs hydroxyalkyl group, C;-Cg haloalkyl
group, hydroxyl group or hydrogen atom, and n represents an integer of 1 or 2], ora
pharmacologically acceptable salt or ester thereof, and at least one type of drug selected
from an insulin sensitizer, an insulin secretagogue, a biguanide drug, an insulin

preparation and a DPP-1V inhibitor.

(37) A method for treating diabetes comprising the enhancement of therapeutic
effects and reduction of adverse side effects by administering to a patient to be treated a
combination of an a-amylase inhibitor selected from a compound represented by the

following general formula (I):




HO OH OH (1) [wherein A represents the foll ow ng

general formula (Al'), (A2) or (A3), [Chemcal fornula

111 RT BB S( N Rs3I R4 (A) RB (A) (A2 (A3 R

and R2 may respectively be the same or different and

represent a CL-C6 allcyl gréup, hydroxynethyl group,

Cl- C6 al koxynet hyl group or Cl1-C6 hal oal kyl group, RS,

R4, R5 and R6 nay respectively be the sanme or

i ff represent a Cl-C6 al kyl group, Cl- C6
[Cgﬁ%ﬁ%ﬁg?%%g? Cl- C6 hydroxyal kyl group, Cl-C6

hal oal kyl/ gr oup, no group (wherein said am no

group Qe gubgyittuped with 1 or 2 Cl-C6 al kyl

groups or hyldr oxyal kyl groups), hydroxyl group,

hydr ogen at. ., al ogen atom R7 represents a Cl1-C6

1aI kél g%: up, LC1- al koxy group, Cl-C6 hydroxyal kyl

c5 Pdl oaf kyl group, hydroxyl group or

hydropgen atom and n represents an integer of 1 or 2],
HQr “yph4tracol ogical |y acceptable salt or ester ther eof

PretBrably, the a-anylase inhibitor 1is

(2R, 3R, 4R) - 4-Wydr oxy- 2- hydr oxymet hyl pyrrol i di n-3-y14-0O

MR S S e Sl S R KA
[CHerfie{iGottewix 93 ( 3- D- gl ucopyranosyl ) - a- D- gl ucopyr anosi de,

(2R 3R 4R) - 4-hydroxy-2- hydroxynet hyl pyrrolidin-3-yl
4- O- B D- gl ucopyr anosyl - a- DR’ gI ucopyr anosi de or

(@&, §(4R) 4- (ymir oXy- 2R xygeet hyl pyrrolidin-3-yl
ép 6- deq/j%;@ D- gI ucopyianosyl ) - D- gl ucopyr anosi de
or ar meicol ogi'cal ly ° ceptable salt or ester thereof

Mor éAﬁr ef er abl yA2)t he a-amfkh3)se inhibitor is
2 R 4R) - 4- -2-hd ) t hyl li din-3-
%ﬁ({g Blay & gct?x&?r oxt\{le ' glﬁ%rrtc?lt 3.‘[¥d %%;ersgntla (IjgnCG a]]Y:yl group,

gﬁggﬁ%%i@%y :%d(%o% W gﬁ(g}%e LCGZhaloalkyl group, R*, R* R?

anchr maly |r¢j;|pnstszew be the same or different and represent a C1-Cg alkyl group, Ci-~
6- deo pyran | ucopyranosi de,

Ce 31559 s v nat cual Y ey fusreltelpd eisipagtp sroip

(whdreih88id-amino group may be substituted with 1 or 2 C;-C alicyl groups or C;-Cq

hydroxyalky! groups), hydroxyl group, hydrogen atom or halogen atom, R’ represents a

Ci-Cs alkyl group, C;-Cs alkoxy group, C;-Cg hydroxyalkyl group, C;-C¢ haloalkyl

- group, hydroxyl group or hydrogen atom, and n represents an integer of 1 or 2], or a
pharmacologically acceptable salt or ester thereof, and at least one type of drug selected
from an insulin sensitizer, an insulin secretagogue, a biguanide drug, an insulin
preparation and a DPP-IV inhibitor.

In the present invention, there are no particular limitations on the "a-amylase
inhibitor" provided it is a drug which inhibits amylase, a digestive enzyme, an example
of which is apompound represented by the following general formula (I):

[Chemical formula 10]



In the present invention, an "insulin sensitizer" is ;

the generic termfor a drug which | owers bl ood

gl ucose levels by inproving insulin action

i nsufficiency, exanples of which include

pi ogl i tazone, rosiglitazondd MOC- 555, BMS- 298585,
AZ-242, LY- 519818, R-483 and K-111 represented by the
followi ng structural fornmulas: [Chemcal forrmula 12] S
| f >=o/Pioglitazopne Noo HHC \ r ~p NN _ ~§g~~H

Rosi gl i on cal formula 13] 12 F S>==Op OH
l\/tf:CSS'TgZZ8 l\/56298585 COON p ~ ~~ ~ p AZ-242
HOCC! vV ',, /| COOHL Y- 519 818 S R483 Np
, OHQ \& K- [11° c  and,

¢ | chl@lﬁobe zyl) - 2- net hyI N- (pentyl sul fonyl)-3H

enzj m dazol e-5- carboxam de (FK-614),
HOY5 -(0#t met hoxy- | - net hyl -1 H benzi nmi dazol -
CH

(1)
[wherein A represents the following general formula (A1), (A2) or (A3),

[Chemical formula 11}

RT
|
R N N,
\ le (L :7.. R3
| lla .
(A1) (A2) (A3)

R' and R? may respectively be the same or different and represent a C-Cg alkyl group,
hydroxymethyl group, C;-Cs alkoxymethyl group or C,-Cs haloalkyl group, R?, R*, R®
and R® may respectively be the same or different and represent a C;-Cg alkyl group, C;-
Cs alkoxy group, Ci-Cs hydroxyalkyl group, C;-Cs haloalkyl group, amino group
(wherein said amino group may be substituted with 1 or 2 C;-Cs alkyl groups or C;-Cs
hydroxyalkyl groups), hydroxyl group, hydrogen atom or halogen atomn, R’ represents a
Cy-Cs alkyl group, Cy-Cs alkoxy group, Ci-Cg hydroxyalkyl group, C;-Cs haloaikyl
group, hydroxyl group or hydrogen atom, and n represents an integer of 1 or 2], or
pharmacologically acceptable salt or ester thereof. Preferably, the a-amylase inhibitor
is (ZR,3R,4R)—4—hydroxy-2-hydroxymethylpyrrolidin-.’i—yl 4-0O-(6-deoxy-a-D-
glucopyranosyl)-o.-D-glucopyranoside, (2R,3R,4R)-4-hydroxy-2-hydroxymethyl-
pyrrolidin-3-yl 4-O-(6-deoxy-B-D-glucopyranosyl)-a-D-glucopyranoside, (2R,3R,4R)-
4-hydroxy-2-hydroxymethylpyrrolidin-3-yl 4-O-p-D-glucopyranosyl-a.-D-
glucopyranoside or (2R,3R,4R)-4-hydroxy-2-hydroxymethylpyrrolidin-3-yl 4-O-(6-
fluoro-6-deoxy-B-D-glucopyranosyl)-D-glucopyranoside or pharmacologically

; acceptable salt or ester thereof. More preferably, the a-amylase inhibitor is
(ZR,3R,4R)~4-hydroxy—2-hydroxymethylpyfrolidin-3—yI 4-0-(6-deoxy-a-D-
glucopyranosyl)-a-D-glucopyranoside, (2R,3R,4R)-4-hydroxy-2-hydroxymethyl-




yl met hoxy) benzyl ] t hi azol i di ne- 2, 4-di one, and

phar macol ogi cal |y acceptable salts thereof. The

insulin sensitizer is preferably a thiazolidine-based

insulin resistance aneliorant in the manner of

pi oglitazone, rosiglitazonéﬂ

5-[4-(6-nmet hoxy-I| -nmethyl -1 H

benzi m dazol - 2- yl met hoxy) benzyl ]t hi azol i di ne- 2, 4-di one
pwmmm@wmmm@&&ﬁmmﬁﬁ%w@mmwﬂmg@%ﬁﬁ&mwwa

and these conpounds are al'so known to be ‘drugs which
Phad@ﬂ?ﬂ)@@éaﬂmﬁmﬁfﬁeﬁﬂt prrastar tharenfor - act i vated r ecept or

one.. i s;.a_conpound .descri
ot e Rt AebliB? 9% d<Biif s ERBEE NS uhe P GEl S e True
whithdewerbetbol pludssPrRYEB by Ero'i_?lr%qas@ﬁﬁactl%sﬁﬁ&lérﬁy,aexamples
conmpound descri bed in US Pat ent

m@sﬂawlq@t@oa@rfm;awézor@emq:ﬁéa BMSI 86 RhaAL BARI LY-

t t h
519?2?%%&%5 P el R A AR st st on
[ChémieB faaRil213anphl et . LY- 519818 is a conpound

described in Inte nati onal Patent Publicati on WO
037100813 p S
342 'oen‘ f’nethyl N- ( peffibglitazbhenyl ) - 3H

ben§|n1da£3Ie 5- @ar poxani de (FK-614) is a conpound
described in US Patent N&! 6, 166,219. 5-[4-(6-
Met hoxy- | - met hyl - | H- benzi m dazol - 2- yl met hoxy) benzyl ] th
i azol i di ne-2, 4-di one, and pharnmacol ogically
accept abl e s~t hereof, can be produced according to
a nethod d f i :
Kakailh)y Ng ~Hél _/*~ 970, EP Patent MNRosigtad&690, US
) ent hb 5,886, 014 and International Patent
Publ i cati on WO 00/ 71540 panphlet. In the present
invention, there are no particular limtations on the
"bi guani de drug" provided it is a drug having actions
[Chemadal fesmalaadéi obi ¢ gl ycol ysis pronoting action,
term nal insulin action enhancenent, inhibition of
gl ucose absorption fromthe gastrointestinal tract,
and i nhibition of hepatic gluconeogenesis, and
exanpl es include 1, 1-dinethyl biguanide
nmonohydr ochl ori de (generic nanme: netformn),
phenform n and buformn, with netform n being
preferable. In the present invention, there are no
particular limtations on the "insulin secretagogue”
provided it is a drug having an action of pronoting
the secretion of insulin frompancreatic (3 cells,
exanpl es of which include sul fonyl urea (SU agents
such as glibenclam de and glinepiride, and fast-acting
i nsul i n secretagogues (phenyl al ani ne-based bl ood
gl ucose depressors) such as (-)-N(trans-4-
i sopropyl cycl ohexanecar bonyl ) - D- phenyl al ani ne (generic
name: nateglinide), wth

FUHFHRE S e




nat egl i ni de being preferable. In the present
i nvention, exanples of an "insulin preparation”
i nclude animal insulin preparations extracted from
t he pancreas of a cow or pig, and human insulin
preparations synthesized b;Qgenetic engi neering
techni ques using E. coli or yeast. Although insulin
preparations include various types such as
ul trarf ast - agfirgg ,,S%%st 14 acting types,

d

bi phaki ¢ typ p & types and ai
type he€e c.eIHcted and adniﬂagféfégfg 5
accerding to the patient''s condition, with fast-acting

insulin (regular insulin) being preferable. In the

present invention, there arg ng particular limtations

on the "dipeptidyl p t\7\(DPP-IV) i nhi bitor"
0.2

rovided it is_a nactionpNe a9 98585
<:;§gpﬂ$e sing de tion of GLP-1 by inhibiting
P- INV EeXan l$@@bHde MK- 0431 descri bed

I nternational Patent Publication WO 2005/3135 panphl et
and International Patent Publication WO 2003/ 4498
panphl et, LAF-237 described in International Patent
Publ i cati on WD_2000/ 34241 panphl et, and BMS-477118
descrtded ErmetRong Patent Publj eati
rrph/“safpe represerjftheZd b%;El ?\ﬁe
fiifPPew ng structural Torril as, wth MK-0431 being
preferable. [Chemcal fornmula 14] F F NHZ O MK 0431
NN FN,N P(O(OH3 CF3 CN OH O HN _~IN LAF-237

;CN OH NH2 N\ J_ BM5-477118 O In the present
i nvention, a "Cl-C3 al kyl gEeHE; refers to a linear or

@en /Q/Y LY-519818
o "0 0N

/S
0 S ‘ —
N 0 o~ N

Cl ¢l

Q/W\A/\)(COOH K—111
Cli

and, 3-(2,4-dichlorobenzyl)-2-methyl-N-(pentylsulfonyl)-3H-benzimidazole-5-
carboxamide (FK-614), 5-[4-(6-methoxy-1-methyl-1H-benzimidazol-2-
ylmethoxy)benzyl]thiazolidine-2,4-dione, and pharmacologically acceptable salts

" thereof. The insulin sensitizer is preferably a thiazolidine-based msulin resistance
ameliorant in the manner of pioglitazone, rosiglitazone, 5-[4-(6-methoxy-1-methyl-1H-

benzimidazol-2-ylmethoxy)benzyljthiazolidine-2,4-dione or a pharmacologically




alkyl'gfddbhhavfhgql to 3 carbon atons, éxanpfésnbf”uHT”N““”WMMﬁ;w&%i

whi ch include a nethyl, ethyl, n- propyl and isopropyl
group. A Cl1-C3 al kyl group is preferably a nethyl
group in Rl, R2, R3, R4, R5 and R6. In the present

i nvention, a "Cl-C6 al kyl dﬁbup" refers to a linear or
branched al kyl group having 1 to 6 carbon atons,
exanpl es of which include the groups 15 previously

acckptable dalaﬁleeao@mmﬂelsesefcoﬁboﬁsaké(adko BicuP® WRSdrvgd WhidB adivate
n- butyl, |sobuty s- buty tert-butyl, n-pentyl,
Pef%lé%@%t”gﬂh erztorr@@tmarqﬂapwptorr@%&ffy| 1-et hyl propyl ,

X t I,
eSS AR e Ay
Roszglaaﬂmareé @yéxhpﬁmki deécrﬂaed lumtsmﬁtéﬂmbl 5 ,002,953. MCC-555is a

1, 2-di net hyl but 1, 3- dinethyl buty
congpognderigd By |Pa@naN9 %mo&twsgmags n @mmrld

des?ﬂ?glrl g’#g@@%@l PQ{C %*t%tp? LVQ at/? IAgg%lgP 152

conpoultl dedeBibedR, Inﬁ%%natllaﬁal Rera Peb lﬁ?atlaﬁ GW 63)9%280@ §§mpM@ﬂtLY—

f the amno group of R3, R4, R5 and R6. In th
519818 iSerAomRaPEA EFERbedin Iniiragjiona bk et Pubbeation 6OL2/100813

{
8000, g 8y X BRSBTS .
cartRE(amld%QPRE%émamd Rirdpound demmdeﬁélﬁthth 6066,289. 5-[4-(6-

Moy gneihy o DA G2 a i oo db SR biieg rzoﬂﬁiloa@ewd
phaﬁﬁ&'@ﬂo dicllg aémb'lé S8 rtﬁeg&ff tfalﬁ%e &ﬁg’(ﬁ%@d g&%‘idﬁ? mg{ho(d’\3

al kyl "grouap" or "Cl- Ky up”, respect
desepbwrph éapanese PatenCprI%Cdmah Qﬁhﬁza}] Ngrldei@-29395 D Ll Patent No.

o7 KRN b SR D p bR TES W comsio

pan%hgiz trifluoroethyl, 2,2,2-trichloroethyl,
br onoet hyl , 2- chloroethyl 2-fl uoroet hyl,
2- iIp dsenthsent ingewtidng thspr TPy partbulr Bmittibnoemée hwguamde

aruRSRged s B R RE R ioheTon BSOS ptos i
actlditﬂlt&}ﬁhﬂ@l |1nsgllﬂ la@tlori dibhatendnh eniabieivh @Bgluioéel #bk&Ption from the
npl es a "C-C3 haloalkyl group” as well as a

gastzpmf@%@mrw angl lﬂhlbaw@mfthypaﬁczglmn@@gﬁaewand gxamples include
1R oS SRR B ROLBRE R sy v

bufcanﬁ,iWithmeqﬁasmﬁﬁbaibgprefeﬁb}ecs hal oaI kyI group and nore
group R1,

R % ab'ﬁ@%ngiﬁagfk%%r A Iﬂﬁ Pegichiar PW@HWW the “ineylirc3
secr@% er S %d(rgdeg?g 18 %Qilnﬁé’ﬁaw% arpé%ﬂ)g gi‘:%{'ﬁ%tr the Igéc?éfﬂ)n of
lnsuhu fioti parerdatioP celig cahaples oﬁwhichemﬂdde ﬁllﬁ)ﬁSBl LﬁcbaKQSU) agents
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(phenylalanine-based blood glucose depressors) such as (-)-N-(trans-4-
isopropylcyclohexanecarbonyl)-D-phenylalanine (generic name: nateglinide), with
nateglinide being preferable.

In the present invention, examples of an “insulin preparation” include animal
insulin preparations extracted from the pancreas of a cow or pig, and human insulin
preparations synthesized by genetic engineering techniques using E. coli or yeast.

Although insulin preparations include various types such as ultra-fast-acting types, fast-




"Cl-C3 hydroxyal kyl group” include a hydroxymethyl, |

hydr oxyet hyl and hydroxypropyl group, and it is

preferably a hydroxynethyl group in R3, R4, R5, R6 and

R10. Exanples of a "Cl-C6, hydroxyal kyl group” include

the previously |isted exanﬁ es of a "Cl-C3

hydr oxyal kyl group" as well as a hydroxybutyl,

hydr oxypentyl and hydroxyhexyl group, and it is
actingrtgpesy biphssiatyges, G3etmyeadi ax ek yid gxstninpedetmpbsmmese can be

seleQ il Anatisfrcdoce B QT Lol SE Y R ﬁYRa‘o‘?ﬂStr%Hﬂg insulin

(reg @i 1ﬁgﬂﬁf)g@ﬁg%fref%b1el n the present i nventl on, " Cl-C3
al koxy group” or_"Cl-C6 al koxy group” refers to a

gr buthe presoii invention, hesrasgenpironddr igita@nsainkie “dpentistyl

peptDlen 15 15 P Boyed 508 Sl Mg A hgn e &0 2

supptddiny @ec@nmttmaw GIet- m@?ynmsnﬁ?mw i o3PS PR MK-
group. Exanples of a "C koxy group" include the

043 Ipfieévrnhﬂdslnsﬁmatxgn@l&a@@vaﬁpble@tlgm WE@QQOﬁZSIM krowphlgrandp” as
tnterfiinal PRI W0 I REPHOR RhngBIe - A7 desibstp

InterAGQPANP ¥, Pubhbe&ibwwmooﬁfmhh)éhﬁ?ﬂb@éﬁd BMS-477118 described

3- net hyl entoxg 2% E@ntoxy 3, 3-di net hyl but oxy,
in Internatigp APt By ion W @290 KEBENA mﬁ;{% which aré represented by

the%@éﬁ%@ﬁ%@ﬁ%ﬁ%ﬁ?g%§éﬁgg€§bQthP%?éé§@pr%’grably a
[Chetiiedl3oralto¥4] group and nore preferably a methoxy group
| R3, R4, R5, R6 and R7. In the present invention, a
"ICl- C3 al koxynet hyl group” or "Cl-C6 al koxynet hyl
up,“qebers to a group i n which the aforenentloned
al koxy group” or "Cl- CAVIKaDK®&y gr oup"

cttve T\W§N onded to a nethyl group. Exanples of

& "C-C3 ;{Kgmyggihyl group” include a methoxynet hyl
group, ethoxymnet group, n- propoxynethyl group and
i sopP&pEIset hyl Yroup, and it is preferably a

- met hoxynmet hyl group in RL and R2. Exanples of a "Cl-C6
al koxymet hyl group” include the previously |isted
exanpl es of _a "Cl-C3 al koxynet hyl group” as well as an
ICN b to?%ne'ﬁyl, i sobut oxynet hyl , s-but oxynet hyl

ert bu 7zret hyl , n-pent oxynet h |sopentoxynethyl

2- MNout oxynet hyl , neopentéx&%é23¥

hexylo yret' hyl , 4- nethylpentoxynethyl
3- net hyl pent oxynet hyl , 2-nethy|pentoxynethy|, 3, 3-
di met hyl but oxynet hyl , 2, 2-di et hyl but oxynet hyl ,
1, 1- di et hyl but oxynet hyl, 1, 2- di nmet hyl but oxymnet hyl ,
1, 3-di net hyl but oxynet hyl and 2 3-di net hyl but oxynet hyl
OUEN and itOHs preferably a "Cl1-C3 al koxynet hyl

gr ¢ a preferably a Wﬁt %§9n?£yl group in
1 ,
In the present invention, a “C;~C; alkyl group” refers to a linear or branched
alkyl group having 1 to 3 carbon atoms, examples of which include a methyl, ethyl, n-
“propyl and isopropyl group. A C-Cs alkyl group is preferably a methyl group in R, R?,
R, R*, R’ and R,
In the present invention, a "Cy-Cg alkyl group" refers to a linear or branched

alkyl group having 1 to 6 carbon atoms, examples of which include the groups




- ofa "C,-Cg hydroxyalkyl group" include the previously listed examples of a "C;-Cs

An ol i gosacchari de derivative having the
af orenenti oned general fornmula (I) of the present
i nvention can be converted to an acid addition salt in
the case of having a basic_group in accordance with
conventi onal nmethods. Exanpﬂ s of such salts include
sal ts of hal ogenated hydroacids such as hydrofluoric
acid, hydrochloric acid, hydrobrom c acid and

pravyelis b limkdcasaxatiples 86 Co@R ialky@ @idikps ad #ell as1&hnB8tyl, isobutyl, s-
nitrates perchl orates, sulfates and phosphates;

butyh tere- byl nongatylatsrReed uE-meidbulel, aeopsabyh lagthylipropyl, n-hexyl,
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Réaqiggand citric acid. This acid addition salt is
preferably a salt of a hal ogenated hydroacid, and nost
pre : ; I ' .
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potassium salts of alkaline earth metals such as
refera e i gvpup b mhinh the s viemgnéeredithalagen abmitinasnbsttutent pf e

ferabl e,salt s, an_al kal tal salt. The

b SRR ¢ P kel B0l 3G R5I BB Pt et Yy aBpaoyoes
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. pharmacol ogi cal |y acceptabl e ester in accordance with
dlcgl@rﬁmﬁhyloﬁlgzrom@ﬁﬁbmls fluguqatethydr 2 Adtifueropdl. 2¢2.2-trichloroethyl,
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cycl oal kyl o%car bonyl oxy, d -C5 al kyl
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mentioned "C;-Cs alkyl group” or "C;-Cg alkyl group”, respectively. Examples of a -

"Cy-C3 hydroxyalkyl group” include a hydroxymethyl, hydroxyethyl and hydroxypropyl
group, and it is preferably a hydroxymethyl group in R, R®, R®, R® and R™°. Examples

hydroxyalkyl group" as well as a hydroxybutyl, hydroxypenty! and hydroxyhexyl
group, and it is preferably a C;-C; hydroxyalkyl group and more preferably a




Here, a CT—CB'aIkylnérOUp“fs preféfabfy é [ineaf ofﬁuhhw o

branched al kyl group having 1 to 4 carbon atons, nore
preferably a nethyl, ethyl, propyl, isopropyl, butyl
or isobutyl group, and nni preferably a nmethyl group
or ethyl group. A d-C5 al él group is a |linear or
branched al kyl group having 1 to 5 carbon atons,
preferably a nethyl et hyl , Qropyl i sopropyl, butyl
hydioryinsbiyLigiphp gr BUR', BARWBSR"” pneREY aid 3 msubstitugit of tieup
.or eth hggroup 18 A C5-C7 cycloal kyl group is a 5-
amigQ,Erow ered saturated cyclic hydrocarbon group,
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ISOmewmethl)éo%me;hylbtttomﬁv yl, mglyﬂoxyractév gshemylogymethyl, 4-

meth}rh%epr gt OXM_@ E,Q%lffhﬂﬁo R on%iyg)ﬁ thg]if)ﬁ%oxymethyl 3,3-

dimethy(butbyyrivdtByy 2 Qtdimlethylbuﬁﬁ@kﬂeﬂ{ﬂ | plﬁﬁdﬂﬁétﬁ?q'butoxymethyl 1,2-
o 1- Slsobutyryloxxﬁethyl val eryl oxynet h
dimethy W&pwtbﬂy}ét ety lussyaedry Qﬁec{lwthylbutoxymethyl

groué %dsip %&&F h(’;s}lt &y Alko:fynﬁle?ljlﬁ%%y qﬁcti I{]r¥ore preferably a

methoxymethyl group in R and R

An oligosaccharide derivative having the aforementioned general formula (I) of
the present invention can be converted to an acid addition salt in the case of having a
» basic group in accordance with conventional methods. Examples of such salts include
salts of halogenated hydroacids such as hydrofluoric acid, hydrochloric acid,
hydrobromic acid and hydroiodic acid; inorganic acid salts such as nitrates,

perchlorates, sulfates and phosphates; salts of lower alkanesulfonic acids such as




et hoxycar bonyl oxynet hyl, 1- (et hoxycarbonyl oxy) ethyl,

pr opoxycar bonyl oxynet hyl , 1-

( propoxycar bonyl oxy) et hyl , 17

I sopr opoxycar bonyl oxynet hyl ;" 1-

(i sopropoxycar bonyl oxy) ethyl,

but oxycar bonyl oxynet hyl , 1- (butoxycarbonyloxy)ethyl
mefiwperu forigaaido Urﬂ}jomyq:tbmwmlfomc aCId and ethanesulfonic acid; salts of

sobut oxycar | ox
oy S R S B e o 34 A g esnemiopiconej oy o
amﬁﬁbcdcﬁﬁ%ﬁélﬁ&eglﬁ‘ﬂéﬁﬁi‘éﬂx@%iﬂd%ﬁﬂfic’amd and salts of carboxylic acids such
1- (cycl opent anecar bonyl oxy) et hyl “group, 19
as gt atiex 16 abidnipttany agid,oxalic acid, maleic acid, malic acid, succinic
ac1%,yb((:e Cl ohlg %Jzﬁgz ggl S);zilng a'ﬁeeécﬁh |léct1c acid, gluconic acid and citric
acid.- TBi Ql:ﬂﬁﬁﬂitﬁéh@%]y earbeblPXYaled flalogenated hydroacid, and most
cycl ohexyl oxycar bonyl oxymet hyl ,
Pmﬁﬂ@ﬂyéﬁdé@& blogsgcar bonyi oxy) et hyl benzoyloxynethyl
g' gg%g%&%%?@égn ﬁfel'aﬁ )g?s#ﬁl%{ﬁ%@ﬁ%ﬁ@gwe avm)é%eeltlfpry forrnula (D) of the

prefemt Rehydn lﬁrs@i@dﬂox%} ghioay Gt %%W&E&M'a rﬁ&ﬂl sAit in accordance
trimethylsilylethyl group. Furthernore,

with cogsatipRm aretlipds d Bxpples vésq@awlﬁgn@lnée @ﬁéﬁ@lfalkafm ragtads such
as 1it 33di %H&ﬁél&t?l‘@ﬁ% of Eﬂcﬁln‘?@( rgetafs @u&k ﬁts)calcmm barium
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are YRGS AT it g ai° PhefRacglQeiealy ZorRAANS greompared
with el deSicalarid hatitg pokdriiasaRaban) de deri vat i ves
havi ng t he gener al gornu la (1), "salts and esters
th eE}@@fplfi:smftah@St@a@féthm Bgesaedhiatide derivasive having génedaldomz)la

0 B AR R, 01N ol SRR o goenas

be sgbstizil witrandhBy(stiyl ﬁp)acwlg ar@lkyEgioap, € h@g ﬂﬁ?]. gréfp @
resul t of being neta olized in a living

subglitulisp Meth Ginteekenoviaxat Cve's alkyl gieap ﬁﬁbﬁﬁl@fte%wlt &m(ésl | ed
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L m ca formul a 1%% R7 _
aryl xycar onyloxy, and 2-oxo-1,3-dioxolen-4-y! group having C,-Cs alkyl as a

substituent at the 5-position.

Here, a C;-Cs alkyl group is preferably a linear or branched alkyl group having 1
to 4 carbon atoms, more preferably a methyl, ethyl, propyl, isopropyl, butyl or isobutyl.
group, and most preferably a methyl group or ethyl group.

A C-Cs alkyl group is a linear or branched alkyl group having 1 to 5 carbon
atoms, preferably a methyl, ethyl, propyl, isopropyl, butyl or isobutyl group, and most
preferably a methyl group or ethyl group.




preferably represented by the foll ow ng general
formula (Al c): [Chemical fornmula 16] 20 R7 R5 N R3
4 (Al c) (A2) is preferably represented by the

foll ow ng general formula (A2a) or (A2b): [Chem cal
formula 17] OH R3 N\ ~Ra RgB (A2a) (A2b) and is nore
preferably represented by the follow ng general

for 5' 1 Cs%@a]rk%f%{/g& ?g%o?glsent e b@rt heﬁ?&%ﬁc HyBrEArbon

gro@ﬁ mﬁmbleﬁ of which iHA8dy 2 cydlépeatyly Oc@lcldhexyhahld cjzél])helﬁﬁ @R, and
(A3a) {?’ is preferably a Cl-C6 al kyl group
ltlscheWb%WFé‘PWV FCBBp, nore preferably a nmethyl group

ir ol ! a%%f ) dar
rret%))/qd g\péﬁg%% 1?%ﬂpre era Cgﬂ%ﬁ %ﬂpﬁh ['kyl (gfoglup OI?OB
atoﬂﬂ;,obxmiastolﬁﬂhi@rinclpde arphmyﬂ),nﬂdemyhhnhd/n@hthyégmulp gndaiti 5
or droxymat hyl group, and particularly preferably a

pre R PRERO
A C-Cig aralkyl group is a group in which the aforementioned "C¢-Cyp aryl

group" is bonded to the aforementioned "C;-Cq alky! group”, examples of which
include a benzyl, a-naphthylmethyl, f-naphthylmethyl, indenylmethyl group,
phenanthrenylmethyl, anthracenylmethyl, diphenylmethyl, triphenylmethyl, 1-
phenethyl, 2-phenethyl, 1-naphthylethyl, 2-naphthylethyl, 1-phenylpropyl, 2-
phenylpropyl, 3-phenylpropyl, 1-napthylpropyl, 2-naphthylpropyl, 3-naphthylpropyl, 1-
phenylbutyl, 2-phenylbutyl, 3-phenylbutyl, 4-phenylbutyl, 1-naphthylbutyl, 2- \
naphthylbutyl, 3-naphthylbutyl, 4-naphthylbutyl, 1-phenylpentyl, 2-phenylpentyl, 3-
phenylpentyl, 4-phenylpentyl, 5-phenylpentyl, 1-napthylpentyl, 2-naphthylpentyl, 3-
naphthylpentyl, 4-naphthylpentyl, 5-naphthylpentyl, 1-phenylhexyl, 2-phenylhexyl, 3-
phenylhexyl, 4-phenylhexyl, 5-phenylhexyl, 6-phenylhexyl, 1-naphthylhexyl, 2-
naphthylhexyl, 3-naphthylhexyl, 4-naphthylhexyl, 5-naphthylhexyl and 6-
naphthylhexyl group. The C7-Ci¢ aralkyl group is preferably an "aralkyl group"” in
which the "alkyl group™ has 1 to 4 carbon atoms, and more preferably a benzyl group.
Specific examples of preferable ester residues include a methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, t-butyl, benzyl, acetoxymethyl, 1-(acetoxy)ethyl,
propionyloxymethyl, 1-(propionyloxy)ethyl, butyryloxymethyl, 1-(butyryloxy)ethyl,
isobutyryloxymethyl, 1-(isobutyryloxy)ethyl, valeryloxymethyl, 1-(valeryloxy)ethyl,
isovaleryloxymethyl, 1-(isovaleryloxy)ethyl, pivaloyloxymethyl, 1-(pivaloyloxy)ethyl,
methoxycarbonyloxymethyl, 1-(methoxycarbonyloxy)ethyl, ethoxycarbonyloxymethyl,
1-(ethoxycarbonyloxy) ethyl, propoxycarbonyloxymethyl, 1-
(propoxycarbonyloxy)ethyl, isopropoxycarbonyloxymethyl, 1-
(isopropoxycarbonyloxy)ethyl, butoxycarbonyloxymethyl, 1-(butoxycarbonyloxy)ethyl,
isobutoxycarbonyloxymethyl, 1-(isobutoxycarbonyloxy)ethyl, t-
butoxycarbonyloxymethyl, 1-(t-butoxycarbonyloxy)ethyl,
cyclopentanecarbonyloxymethyl, 1-(cyclopentanecarbonyloxy)ethyl group,

o
o
3
2



group R3 in the general forrrul as (Al), (Ale) and
(Ala), is preferably a CI-C6 hydroxyal kyl group,
hydr oxyl group, hal ogen atom or hydrogen atom nore
preferably a Cl-C3 hydroxyal kyl group or hydrogen
atom and particularly prefefably a hydrogen atom In
general formulas (A2), (A2a), (A2b) and (A2c), it is
preferably a Cl-C6 hydroxyal kyl group, hydroxyl
CY@Olmxpnech;hrbnplgﬁmaﬂhglnlE(Cydiaﬂlﬂxgmaﬂio@pbxmul@l preferably
hydr ox roup or hydrogen atom and
eyfdhealigniseiynos ¥t§wf Y e ioindaremeiiogyistiot. | o
hﬁgﬁ) bly a
Cy%&g%g@x%%?%%al kyl “gr o% am %8"%?%483‘?8@88{3@
bengoglopymiagngt, dg{émmmmy}n&l}ﬂ,aﬂmgexymbmyloxmemyp nef erably
a h dr 0x t r.oup, ydrox p or _am no gr oup,
R B BV et Zorip LRy S orsip] a2 | n
rithétBylgieyemdl grhes.mul as (Al), (Alc) and (A a), |s
preferably a -C6 hydroxyal kyl group, hydrogen atom
hy dF@lﬂWTﬂgrm ap obgoshedhagdnderiative havieg ﬂ:re@‘eaerabfoymuh () has

hal o t rt

var 5@y o S Robls 1 S bamico iR T oS Banbrat formata .
fBasis f | I
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rplage), ﬁymomy@w@qsecbwomﬁse mdmﬁjfema“bmtonmla@geﬁ aat om

and nor e r ef er abl
equ(?\';olulgg g.{u? éé/ ncg{ (#1811';10 %fuges o( S€ ésr?81ers( %&g g I’IXRr{ese-Pged bya
smgie é(ﬁlﬁ’ﬁﬂzbl Thlﬁ fBlepiEschiayaxipa ikl ded all WP theddlsBRet HdRill
droxgjﬁ gr oup hal ogen at om or hydrogen atom nore
ml’ﬁ\“'@F af Feyls‘&mﬁfyidlﬂ ¥AUS GRS, hal ogen atom or  hydr ogen
at r b X oup.. ..
C OForid, Y bl AL R0 %%@’oﬁ%‘éﬁ?& cg?hflgﬁﬁ SBvatives
havpn@ﬂhe Iga:hﬂrg/l faninyld I(I))(syilts agl éuﬂfﬁs tHeadod Ge theab g Whésk séWates (such
}gydro yaIILé Cg CI C6 hal oal kyl group or hydrogen
as hyd KB‘F 9% a Ci-06 hydroxyal kyl group,

par {liofddlvay, hif c%gf)llﬁ{ﬁl%ﬂv efho go%é}%é%&ﬁ&é Mﬁ&?%@ﬂ:ﬂ’ing the

and nost prefer r oxymet
gengesh &rgiula [ orakas 01( ABY tlmn@bf( Ml)esult of bfsng)meifabﬁwyn aliving

Cl - h I rou dr ox rogen
bodg (inex iR Gy v oa i e TORT T ctural ! prodthey) damedded
in tBY SR Bvelgon, substituted with 1 or 2 C-C6 al kyl or
Cl - C6 hydroxyal kyl groups), nore preferably an am no
gr dashg pisesné mvegfamu% ARl isorefebly mpigsdntedshyb ifolitvedg general
fon'}%l'é A% )oorr % gjp C6 al kyl groups or Cl-C6 hydroxyal kyl
3 a{ gl articularly preferably an am no group.
[Cha@walfbr@maersql formulas (A3) and (A3a), is preferably
a C-C6 hydroxyal kyl group, am no group, hydroxyl ;
grd’up hydrogenR tom or hal ogen atom nore preferably

(Ala} (A1b)

. and 1s more preferably represented by the following generdl formula (Alc):
[Chemical formula 16] '




a Cl-C6 hydroxyal kyl group, particularly preferably a
Cl - C3 hydroxyal kyl group, and nobst preferably a
hydr oxynet hyl group. R7 is preferably a hydrogen atom
Cl - C6 hydroxyal kyl group ojy Cl-C6 al kyl group, nore
preferably a hydrogen atom or nethyl group, and
particularly preferably a hydrogen atom RS and R9 ;
preferably a Cl-C3 hydroxyal kyl group, hal ogen i
at®m hydrogen atomor hydroxyl group, and nore
RS ferably a hydrogen atom or hydroxyl group. 22
~EQEZS preferably a Cl-C6 hydroxyal kyl group, nore
pre e{ably a Cl- C3 hydroxyal kyl group, and
Ha “partfcularly preferably a hydroxynet hyl group. Rl1 is
pteicer ably a hydroxyl group. nis preferably 1. The

general fornu (1) is preferably represented
oA W Pr§ f@@ﬂ.‘é r%nresem@ﬁ i Ithe follayving ge(np m»{aapr (A2b):

[Cheﬁlqﬁ%r?f{%o& rFfz Ho oaoHé' Rzoa ’OHOOH OI(4| A)OH (1 g) ° gvi SH

pr ef er abl YH epresented by the foll ow ng genera
R3_favnula ( (A2): [Chemcal fornula 21] R7 5 NN
) 4 ~ 4 "'qg R4 (A) (Al) (A2) and preferably
A conpoungdihavi ng the aforenmenti oned gener al
fordﬁﬁa ( of the present invention can be produced
usi ng a known conpound as a starting raw materi a

(A2a) (A2b)
and is more preferably represented by the following general formula (A2c):
[Chemical formula 18]
<R
E (AZ2c)

{A3) is preferably represented by the following general formula (A3a):
[Chemical formula 19] -

R5
Rsﬁ. aRY
SR
w .
(A3a)

R! is preferably a C;-Cg alkyl group or hydroxymethyl group, more preferably a
methyl group or hydroxymethyl group, and particularly preferably a methyl group.

R” is preferably a C;-Cs alkyl group or hydroxymethyl group, more preferably a
methyl group or hydroxymethyl group; and particularly preferably a hydroxymethyl
group.

R?, in the general formulas (A1), (Alc) and (Ala), is preferably a Cl"Cﬁ

‘ hydroxyalkyl group, hydrexyl group, halogen atom or hydrogen atom, more preferably
a C;-Cs hydroxyalkyl group or hydrogen atom, and particularly preferably a hydrogen
-atom. In general formulas (A2), (A2a), (A2b) and (A2c), it is preferably a C,-C¢
hydroxyalkyl group, hydroxyl group, hydrogen atom or halogen atom, more preferably



accordi ng to for exanple the nethod |nd|cated below

In the aforenentioned fornmulas and foll ow ng

descriptions, AL R, RZ, R3, R4, R5, R6, R7, BY, R9,

R10, R 1 and n are the sag;_as previ ously defined.

However, in the case RI1, , R3, R4, R5, R6, R7, Rs,

R9, R10 or R1' represent a hydroxyl group or group |

havi n hydroxyl group, said hydroxyl group may be |
a Corlothen cgara %t grpup\or hydopgan aterh, 4norpactical2 B preferab2Ba 0 1

hydddmadif S o e ol Kind g i i i

hydfo%ﬂa@k%‘é?o%l&n?ﬁb@ro%ﬂ lly(lﬂob(}l él‘ohlb )hydﬂg%@ alBm Bﬁiﬂlﬁé&n%@om
[ Chemical fornula Ya3 a3 0 0 yal Bat O y-a2
moys prefeyaidy apiydroxymethyl groun, hwdlrcgad ) Npammoup yagd \ N3

el o o (11 ) Verhod B

LybR?, iihe gehdratifopilaBp&1), YR1d)k&d (Ala), is preferably a Ci-Cg ‘
hydroxyalkyl group, hydrogen atom, hydroxyl group or halogen atom, more preferably :
a hydroxyl group or halogen atom, particularly preferably a hydroxyl group or fluorine |
atom, and most preferably a hydroxyl group. In general formulas (A2), (A2a), (A2b)
and (A2c), it is preferably a C;-Cs hydroxyalkyl group, hydrogen atom, halogen atom or
hydroxyl group, and more preferably a hydroxyl group. In general formulas (A3) and
(A3a), it is preferably a C;-Cs hydroxyalkyl group, amino group, hydroxyl group,
halogen atom or hydrogen atom, more preferably a hydroxyl group, halogen atom or
hydrogen atom, and particularly preferably a hydroxyl group.

R’ in the general formulas (A1), (Alc) and (Ala), 1s preferably a hydroxyl

group, halogen atom, C;-C4 hydroxyalkyl group, C;-Cs haloalkyl group or hydrogen
atom, more preferably a C;-Cg hydroxyalkyl group, particularly preferably a C(-Cs
hydroxyalkyl group, and most preferably a hydroxymethyl group. In the general
formulas (A3) and (A3a), it is preferably a C,-C¢ hydroxyalkyl group, hydroxyl group,
hydrogen atom, halogen atom or amino group (wherein said amino group may be
substituted with 1 or 2 C;-Cy alkyl or C;-Cg hydroxyalkyl groups), more preferably an

amino group (wherein said amino group may be substituted with 1 or 2 C,-C alkyl

groups or C;-Cg hydroxyalkyl groups), and particuiarly preferably an amino group.

R®, in general formulas (A3) and (A3a), is preferably a Cl.—CG hydroxyalkyl
group, amino group, hydroxyl group, hydré gen atom or halogen atom, more preferably
a C1-Cg hydroxyalkyl group, particularly preferably a C;-C; hydroxyalkyl group, and
most preferably a hydroxymethyl group.

R’ is preferably a hydrogen atom, C;-Cs hydroxyalky! group or C;-Cg alkyl
. group, more preferably a hydrogen atom or methyl group, and particularly preferably a
hydrogen atom.

R® and R are preferably a C;-C; hydroxyalkyl group, halogen atom, hydrogen X
atom or hydroxyl group, and more preferably a hydrogen atom or hydroxyl group. :

R LSRRt HE Y B



LYz y b2 yb2 (x) (viii) (ix) OHOO a \NH~( "N P2
yb ~yb3 Bb4 Y61 ~\ yb3 Bb5 Ybl /~~ b3 yb2 Yb2\yb2
(xi) (xii) (viib) Method Bc: [Chemical formula 25] O
Ycl O yct Bcl P3HN Yc2 P3 Y02 yc3 OH (xiii)
(viic) Step C. [Chem cal formula 26] 24 R2 x0 /OLD R
OO0 ~8\"\JI CL X1 X Xs (vii) {z) X16 Xn (iii) In
t he qu orenentioned steps and foll ow ng descriptions,

X] Ris prafal]abMaECaﬁ?d hydtexyatlsg greyp, beore hreferably adri-Cs

ff t d d t
hydﬁa)'gfa% YHou A BT Rk R HBonal 1y be
prq@léﬁt}@@kembaapyd%gq?m group), Ybl-Yb5 nmay be the

same or different each represents a hal ogen atom
hy@rlég@fﬁefdﬂwd} or hydroxyl group (said hydroxyl group

B dTo e T B Rt Bh SR it Bt
fomgﬂgga)sﬂgg)as a C]-C6 al koxycarbonyl group

[Chéﬁelrcglffiggllay ]at but oxycar bonyl group) or C7-Cl6

RO _~0——A R OO —A :
\N.-p"”OH \[[J “"OH |
R\ _O_ LO" OH o R\__0._ .0 OH . 5
HO:Q:’OH HO@"”OH

OH OH

(1A) (IB)

A is preferably represented by the following general formula (A1) or (A2):

[Chemical formula 21]
R7
|
R%N N .
R N 2
TR f_l 7R
R N
(A1) (A2)
and preferably (Al). . “

A compound having the aforementioned general formula (I) of the present
invention caﬁ be produced using a known coinpound as a starting raw material
according to, for example, the method indicated below.

In the aforementioned formulas and following descriptions, A, R!, R* R’ RY,
RS, R(’, R, Rg, Rg,lRw, RY and‘ n are the same as previously deﬁned. However, in the
case RI, R% R R R, Rﬁ, R, Rg, R9, RY orRY represent a hydroxyl group or group

having a hydroxyl group, said hydroxyl group may be protected.
’ Step- A:
[Chemical formula 22]



ar al kyl oxycarbonyl group (preferably a

benzyl oxycar bonyl group), P2 an d P3 are the sane or

di fferent and each represents R7 or a protecting group

of an am no group, such as,l-C6 al koxycarbonyl group

(and preferably a t-butoxyc%rbonyl group) or C7-Cl6

ar al kyl oxycar bonyl group (and preferably a

benzyl oxycar bonyl group), and L] and L2 represent a

hydr o Fbpp [ Wherein sai R oxyl group may be gz o 5 41

protecte V¥I protecting groﬁp X4 hydr ogen atom j/
%u St ﬁutgpl W R | ed@ /n@grou% or % aV|

rea%%@m@h¢la%hhtﬁ+%so w3ﬁ

|ng group used fdrv rotecting a hydréxyy g/oup

préV|dbd it is typically® uséd to protect a hyd%@x

group, @xanples of which i %Iude ‘aliphatic a .

groups" such as alkylcarbon3 groups, e.g. a fornyl,“”

aceByh,B:propi onyl, butyryl, isobutyryl, pentanoyl,

pi val oyl , _valeryl, isovaleryl, octanoyl, nonanoyl,

decHﬁ@V¥fB% nethylnonanoyl, 8- net hyl nonanoyl ,

= 3, 7- di net hyl oct anoyl, undecanoyl,
Rﬂgmggggﬁoy , rldecanoyl t et radecanoyl, pentadecanoyl,

hexadecanoyl, 1- nethylggntadecanoyl pl %
0-14- Nyipentadec y&3, 13- di et t ?adecanqyg }
Vﬁng??ﬁécanﬁil, 15-ngsly | hexamiecanoyl ; \ﬁquggy_ 'Is;if’ :

qﬁ heptadecéhoyl nonadecanoyl y Nplcosanoyl or at :

henalcésanoyl group, carboxyl ated al kyl car bonyl yez oy %

graups, e.g. a suc®noyl, glutaroyl orqiadi poyl group, (ia)
hal o eno Iomer alkylcarbonyl groups, e.g. a
chl W1, dichloroacetyl, trichloroacetyl or

gyl group, |ower alkoxy |ower
[Cﬁﬁﬁé4car onyﬁ groups, e.g. 25 nethoxyacetyl, and

unsat gd alkylcarbon¥J rQups, e.dg.
/ErrégﬁE% yl 52+ butléggyt” 9 50 C ae?L—grdﬁﬁ@ _Bb3_
6T‘u p*hb ar—yJ—C—arbo yF““g oUpS suelbft»as a b

a naphy$Boyl or 3- naphtho?? group,
halogenoarylcarbonyl groups such as 2-bromnbenzoy| or

ﬁh orobenzoyl al kyl ated aryl carbonyl groups

suc as 2,4, 6- trlnethylgenzoyl or 4-toluoyl, |ower ;i
alkoxylated yl car bonyl gr PS such as 4- anlsoyl i
carboxylatei?‘arylcarbonyl graups such as \sz i
2 Carﬁqubf £9Y1ppa3- CarP NPyl orgys 53

4- car boy ,eﬁéoy%——*nltratéq,arylcarbonyh-gronpg\fgtﬁ

as 4-nit enzoyl or 2- n|trob¥nzoyl | oner

al koxycar bonyl at ed aryIcarQog groups such as
2- (met h&®ycar bonyl ) benzoy! aryl at ed aryl cafvtionyl

gﬁfh as 4- phenylbenzoyl "tetrahydropyranyl or
tetraﬁy rothlopyranyl gr oups” such as

[Cheglidad byrghin@s]an- 2-yl, 3-bronot etrahydropyran- 2-yl, ;
4- met hox tetrahydropyran 4 yl, :

t et ot opyr an- 2-yl ot o
met hoxjyt et r rothlopyran- -yl; "tetrahydrofuranyl or :
P? ¢rot hi of ur anyi,, '\ 2 ;

Ye OH

(xiii) (viic)
Step C: : |
[Chemical formula 26]




such as tetrahydrofuran-2-yl or
tetrahydrot hi ofuran-2-yl; "silyl groups” including
tri- lower alkylsilyl groups such as trinethylsilyl,
triethylsilyl, isopropyldinethylsilyl, t-
butyl di met hyl silyl, methyldiisopropylsilyl,
met hyl di -t -butyl silyl or tra sopropylsilyl, and
tri-lower alkylsilyl groups substituted with 1 or 2
aryl groups such as di phenyl nethyl silyl,
diphegélbutylsilyl, di phenyl i sopropyl silyl or
phenyIRiJ Ghylsilyl;'"alkoxynethyl gr oups”
i ncludi ng | gwer al koxynet hyl groups such as
rlethoxyaerhyl , 1, 1-di met hy| - | - met hoxynmet hyl,
Xw\ey’ho megtayix'e pr+op3§-% i sopr opﬁzyrret hyl ,
u\gkynethyl or t-butoxynethyl, |ower*al koxyl at ed
| gwex ,al koxymet hyl groups such as
X hetthoxyet hoxynet hyl , and hal ogeno | ower
ai | coxymet hyl groups such as
2, 2, 2-t#i chl or oet hoxynet hyl or bi s(2-

chlgr . ' 3 O4PS 72l _7a5
incﬁﬂﬁ?%ggé%%g§&§¥E8§§?§f%@b%#%§#maégﬁh%gt§§ChYéQY and

Yy S tgtsahdydmeosr diffetepopidgnkydmtiits a Innidodealaoge oatigpitoxyl
et hyl groups such as 2,2,2-trichloroethyl; "aralk

2 |
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: I ] 7
ref ok B RS RSHER S BREX e i SR BAELS o o
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halogeno lower alkylcarbonyl groups, e.g. a chloroacetyl, dichloroacetyl,
trichloroacetyl or trifluoroacetyl group, lower alkoxy lower alkylcarbonyl groups, e.g.




di met hoxy conmpounds such as 2, 2-di net hoxypr opane or

di met hoxybenzyl . The process for producing a conpound
(1) of the present invention is conposed of the
follow ng three steps. (1) Step Ais to produce an
intermediate (iii) which is the left side portion of
conpound (I). (2) Step B isgs0 produce an internedi ate
(vii) which is the right side portion of conpound
(1), and nethod a, nmethod b or nethod c can be
selected for this steﬁw_corresponding to the desired

mebapyaseit], @nyl ungagyrated @yt aronybeionpel s (Bbapesihd-2-bytersyl;
el G B s e SR R PR BT b
) e . ; _
R R e L O
cHiempenzodl, (dweriatkypated srgldrtoyypgrotpcsuchgs adb-trimethylbenzoyl or

de-protecting a hydroxyl group of _a known conpou
4-ideerldrigT RO IRIEOHYGRERRIHETONAS SR 35 s S atea

ar ) KEFEY] grBtb et 202 herBi AAEL At Rkl Sl YIRR Ui ybenzoy],
ecessary in this step. Protection and de-protection
nithitet] eyl tarbloropt grougs eugh ds-miapbéred ybort 2-atmbenioyl lower
commonl y known et hods, and can carried o in
I GBRa R T Iombo ghoump pach S CarihgratheSYhsethoyt and
- . . . . . .
ary 8 £ lpbob G FLOUAT shih £ PORE I5AA0AC Aty Mool ox
tettehyiirathepyianyl granpsilssch fcterandrenyrant; yif bbroaxeiepdhydrapyran-
a, method lik t hat descri bed.bel.ow. 27 .In.the case
2:3} AP TR OR B Yh TR HOREE A5 P dip of ¢ he ,_
m\j%@%ﬂéﬁéhﬁ&&ﬂﬁpﬁah-&ﬁ? "RQENRIb Hir 4161 bERRYBRHBhidfRayl fbups”

a conpound that forns "a fluorine anion such as
suchtas ddtahydrofirapa i or fatebydradiofuaar Dl Jeiyl grerpsgmeluding tri-

hydrof | yoyi c_aci d- pyri di r t hum f d
o L P h Y SR DA b i -
butpldnase sl 10 Hethyidistprop ARyl SletisNdsibut@sily cretidopropylsilyl,
trifluoroacetic acid or trifluoronethanesulfonic
angctiridlowist aliilsililogrgups ebsiied SGEh! 852 ROE EHRRS S¥Gasaci d.

Furt her [ : j it fluorine
SRR A RS SN L L
plengRitis6prapy il A thk @smietiyligtoups! thehaiieg Josrenalkdxymethyl groups
propionic acid. There are ng parti Clﬂ«%{l limtations

sush a6 et s b pr B LBt YRGS L SRommaBlt ¢ he
p{t:)g?%%%%ﬂggggg%pﬁg%gtg@égﬂgx%%w B9 SHOSVRARE, foweR alkoxylated
lower alkoxymethyl groups such as 2-methoxyethoxymethyl, and halogeno lower
alkoxymethyl groups such as 2,2,2-trichloroethoxymethyl or bis(2-
chloroethoxy)methyl; "substituted ethyl groups" including lower alkoxylated ethyl
groups such as 1-ethoxyethyl or 1-(isopropoxy)ethyl, and halogenated ethyl groups
such as 2,2,2-trichloroethyl; "aralkyl groups" including lower alky! groups substituted
with 1 to 3 aryl groups such as benzyl, o-naphthylmethyl, f-naphthylmethyl,
diphenylmethyl, triphenylmethyl, a-naphthyldiphenylmethyl or 9-anthrylmethyl, and
lower alkyl groups substituted with 1 to 3 aryl groups in which an aryl ring is
substituted with lower alkyl, lower alkoxy, halogen or cyano group such as 4-
methylbenzyl, 2.4,6-trimethylbenzyl, 3,4,5-trimethylbenzyl, 4-methoxybenzyl, 4-
methoxyphenyldiphenylmethyl, 2-nitrobenzyl, 4-nitrobenzyl, 4-chlorobenzyl, 4-
bromobenzyl, 4-cyanobenzyl or piperonyl; “alkoxycarbonyl groups" including lower

alkoxycarbonyl groups such as




exanples ‘of which include ethers such as diethyl . .

et her, diisopropyl ether, tetrahydrofuran, dioxane,
di met hoxyet hane or di et hyl ene glycol dinethyl ether;
nitriles such as acetonitgile or isobutyronitrile;
wat er; organic acids such as acetic acid; and m xed
sol vents thereof. There are no particular limtations
on the reaction tenperature and reaction tine, and
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hydroxyl group can be protected and de-protected as necessary in this step.

Protection and de-protection of the hydroxyl group is carried out according to
commonty known methods, and can be carried out in compliance with, for example,
Green & Watts eds., "Protective Groups in Organic Synthesis, Third Edition" (Wiley-

. Interscience, USA).
In addition, de-protection can also be carried out, for example, by a method like

that described below.




There are no partichaf'ffﬁitafions on the sol vent
used to renove the protecting group by oxidation
provided it is not involved in the reaction, and is

preferably a water- contain& g organi c sol vent.

Pref erabl e exanpl es of such™organic sol vents include
ket ones such as acetone, hal ogenated hydrocarbons
such as net hyl ene chloride, chloroformor carbon
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) g{, ogecti ng group can also be renoved by allow ng an
inhipiftae resetiongndadisselien thesstarting ubstanes t9l a eortagodiigten, pefarhble
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ﬁhlorlde-_odLun1|od|de or an al kylsilyl halide such as
sucy A3 RANSS PRiso TRt wats|opgaric acidyfack agpastingcid; and
mixRakEeMt Merddem tations on the solvent used provided it
is not 1nvolved in the reaction, preferable exanples
of Tereireinnglatthelanilintiatiess euthle rastias engricdtitel:8d réftion time,
as ne chloride or

| ogenat.ed h ocarbons such as net hyl e
snd3fs GAGH B oA OB 8§ ot G CHERIP LTy RO ERHO°C) for 1
to 24@ouisng dependi ng on the starting substance, solvent
and so forth, the reaction tenperature and reaction
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catalytic reduction provided it is not involved in the reaction, preferable examples of
~ which include alcohols such as methanol, ethﬁnol or isopropanol, ethers such as diethy!
ether, tetrahydrofiran or dioxane, aromatic hydrocarbons such as toluene, benzene or
xylene, aliphatic hydrocarbons such as hexane or cyclohexane, esters such as ethyl
acetate or propyl acetate, amides such as formamide, dimethylformamide,
dimethylacetamide, N-methyl-2-pyrrolidone or hexamethylphosphotﬁamide, fatty acids
« such as formic acid or acetic acid, water and mixed solvents thereof, and more
B 'pféféﬁble'éicamplés_ iﬁclﬁding alcohols, fatty acids, mixed solvents of alcohols and
ethers, mixed solvents of alcohols and water, and mixed solvents of fatty acids and

water.
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There are no partlcular I|n1tat|ons on the base used
provided it does not have an effect on other portions
of the conpound, preferable exanples of which include
nmetal al koxi des such as sggi um net hoxi de; al kal i ne
nmet al carbonates such as sodi um carbonate, potassi um
carbonate or lithium carbonate; al kaline neta
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an alcohol such as methanol or ethanol.

_Moreover, the protecting group can also be removed by using aluminum
' chloride-sodium iodide or an alkylsilyl halide sﬁch as nimcthylsilyliodide in a solvent.
There are no particular limitations on the solvent used provided it is not involved

in the reaction, preferable examples of which include nitriles such as acetonitrile,




acetate propyl acetate, butyl acetate or diethyl
carbonate; ethers such as diethyl ether, diisopropyl
et her, tetrahydrofuran, dioxane, dinethoxyethane or
di et hyl ene gl ycol dinethyl_ether; alcohols such as
met hanol , et hanol, n-propaﬁ%?, I sopropanol, n-butanol,
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In the case the protecting group of the hydroxyl group is an alkoxymethyl group,
tetrahydropyranyl group, tetrahydrothiopyranyl group, tetrahydrofuranyl group,
tetrahydrothiofurany! group or substituted ethyl group, the protectmg group is normally
removed by treating with an acid in a solvent.

- There are no partlcular limitations on the a01d used prov1ded 1t IS normally used
asa Bronsted ac1d or Lewis acid, preferable examples of Whlch mclude Bronsted acids |
including hydrogen chloride; inorganic acids such as hydrochloric acid, sulfuric acid or

nitric acid; and, organic acids such as acetic acid, trifluoroacetic acid, methanesulfonic




forth, there are no particularllinitétiohs on the

reaction tenperature and reaction tine, and the
reaction is normally carried out at 0 to 150C for 1 to
10 hours to suppress side zgeactions. In the case the
protecting group of the hydroxyl group -is a
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hydroxyl group is the aforementioned ahphatlc acyl group, aromatic acyl group or

alkoxycarbonyl group.

Furthermore, in the case the protecting group of the hydroxyl group is
allyloxycarbonyl, a method whereby the protecting group is removed by using
palladium and triphenylphosphine or bis(methyldiphenylphosphine) (1,5-
cyclooctadiene) iridium (I)-hexafluorophosphate in particular is simple, and can be
. carried out with few side reactiohs.

In the case the protecting group of the hydroxyl group is a formyl group, it can

be removed by treating with a base in a solvent.




being particularly preferable. There are no particular

limtations on the hal ogenati on agent used provided it
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[Step Al] .

This step is for prod.ucingrcompound (i1}, and is achieved by introducing a
- leaving group for a hydroxyl group at a desired site as necessary, followed by carrying
‘out a nucleophilic substitution reaction with a reagent corresponding to the introduced

R'and R? groups.




preferable. There are no particular l[imtations on the
base used provided it is used as a base in ordinary
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as ethanesulfonyl chloride, arylsulfonyl halides such as p-toluenesuifonyl chloride, and
sulfonic acid anhydrides such as methanesulfonic acid anhydride, benzenesulfonic acid
anhydride of trifluoromethanesulfonic acid anhydride. Preferable examples include
‘methanesulfonyl chloride, p-toluenesulfonyl chloride and trifluoromethanesulfonic acid
anhydride. o | | ' S
There are no particular limitations on the solvent used provided it does not

inhibit the reaction and dissolves the starting substance to a certain degree, examples of
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Or The reagent used as a reagent corresponding to the R! and R? groups is a
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commercially available reducing agent or halogenation agent and so forth.

Preferable examples of reducing agents used include alkaline metal
borohydrides such as sodium borohydride or lithium borohydride, alurﬁinum hydride
compounds such as lithium aluminum hydride or lithium triethoxide aluminum hydride,
and hydride reagents such as sodium tellurium hydride.

There are no particular limitations on the solvent used provided it does not
inhibit the reaction and dissolves the starting substance, preferable examples of which
" include alcohols such as methanol or ethanol, ethers such as ether or tetrahydrofuran,
énd mixed solvents ther"ec.)f.. o " - |

There are no particular limitations on the halogenation agent used provided it is

normally used in halogenation reactions, preferable examples of which include




tri et hyl phosphi ne and aqueous ammoni a, or

triaryl phosphi nes such as triphenyl phosphi ne and
aqueous ammonia, with triaryl phosphi nes such as

tri phenyl phosphi ne and aqugpus anmoni a bei ng
preferable. In addition, a catalyst can al so be used

for the reducing agent. There are no particular
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et hanol ,” ket ones such as acetone or net hyl et hyl

ke’tfbiﬁ étep 1 frr reelusinghinigamedisie dilieandys sdvensdibraniseducing a
d | f d
teavile BRA PRTEP b Phe ol BieatleGFew il Hitpdhagptsen AL

|IﬁﬁﬁﬁB)0nS on the reagent used provided it is
normal Iy used in reactions for introducing a
provletbed Bg) group to a free ami no group, preferable
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benzyl oxycar bo 7
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(v) can be produced by protecting and de-protecting a hydroxyl group of a known
compound in compliance with a known method. In addition, the hydroxyl group can be
protected and de-protected as necessary in this step in the same manner as method A.
Moreover, in the case of having a halogen atom for a substituent, a halogen atom can
also be introduced in compliance with the halogenation reaction of step Al.

(Step Bal)

This step is for producing biéyclic compound (v), and is- achleved by reducmg -

the azide group of compound (iv) followed by heating.




There are no partlcular I|n1tat|ons on the base used
provided it is used as a base in ordinary reactions,

pref erabl e exanpl es of which include al kaline netal
carbonates, alkaline netal bicarbonates and organic
bases, with al kal i ne metal 3icarbonates being nore
preferable. The reaction tenperature is 0 to 50C, and
preferably OC to roomtenperature. The reaction tine
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- The reaction time 1s 10 minutes to 24 hours, and preferably 1 to 5 hours.

(Step Ba2)

This step is for producing compound (vi) in which the amino group is protected, *
and is achieved by protecting the amino group of compound (v) with a suitable
protecting group.

There are no particular limitations on the solvent used provided it does not
inhibit the reaction and dissolves the starting substance, preferable examples of which |

mmclude ethers such as tetrahydrofuran dloxane dlmethoxyethane or d1ethylene glycol

alcohols such as methanol or ethanol, ketones such as acetone or methyl ethyl ketone,
amides such as N,N-dimethylformamide or N,N-dimethylacetamide, and sulfoxides

such as dimethyl sulfoxide.




The reaction tine is 10 mnutes to 24 hours, and
preferably | to 5 hours. (Method Bb) The raw materia
compound (viii) can be produced in conpliance with the
met hod descri bed i n Carboh grate Research, Vol. 169,
1987, p. 23. Moreover, ra materi al conmpound (viii)
can be produced by protecting and de-protecting a
hydroxyl group of a known conpound according to a
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step Al. In addition, the |leavin gégup can be ]
alkaligmmpetat tigatbenatetiirds agane bmawﬁgaﬂb pnetalbiprabenadesrbping
mor%?e?&alﬁ?z) This step is for producing a conmpound (x)
ving a termnal olefin group, and is achieved by,
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reagt i gn..and di ssol ves the starting substance,
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of the solvent used. The reacfion'tine is 10 mhutes

prefareble4 hours, and preferably 1 to 5 hours. (Step Bb3)

There are no particular limitations on the solvent used provided it does not
inhibit the reaction and dissolves the starting substance to a certain degree, examples of
which include alcohols such as methanol or ethanol, ethers such as dioxane, ether orl
tetrahydrofuran, water, or mixed solvents thereof, with methanol or tetrahydrofuran
being preferable.

The reaction temperature is 0°C to the boiling point of the solvent used, and

preferably 50°C to the boiling point of the solvent used.

The reaction tim_e is 10__mj_m_1t§s_ to 24 hour__s,__and preferably 1 to 5 hoy;s: -

There are no particular limitations on the solvent used provided it does not

mhibit the reaction and dissolves the starting substance, examples of which include
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pr ef1ey Rl Maexanehousd (Willj GR Hepbdided ﬁt&i&aﬂiaﬁce with the h

hydr ocar bons such as benzene, toluene or xylene,

metﬁ@‘li dessaberbineprhehysrgie Beegardbl ¥ol. 168, 198dcp-Bn Moreover raw
mak EARELBLUAE 1) A S e Bl bl eEiaPt 48 PrTiEdy o

grospbiehtovtsathpoling at@adihg @ha khé®n krfethd. Th BEAiGSn, tRe Bfiroxyl
hours, and preferably 1 to 5 hours. (Step Bbé) Thi s

grog e h@rfﬂ@?teé EBd de-Prijeqter amesesatyan @@ﬁﬁ@g irithe \ﬁamb;narmer as
he hy [ r ou

et UBEDLE DB F5l 05, DX BN P

ator(1 icei 3lso dathtrodncddaa tcomglibive veigtcthis dialogemition Qea@flo@ enpesAd.

k:ggg r the same conditions as step Al.
1S ) 5 Raw mat eri al conpound (xiii) can be
r I ' e

E’hé’ﬁ%fgﬁ% PR e (i ROt Rl

leaving 28047 at dsitmoviest, rawnmtcrﬁrﬂtcemipahncb@wp)auﬂdr e Isamé caratitions
ot ecting an rotectin

as S%yd’ﬁoﬂ% aﬁgglé}apt CAYIR SR 0 geraﬁéée .adtf%fgett&eaafmg group
asn&ﬂgmﬁ method. In addition, the hydroxyl group can be

protected and de- protected as necessary in this step
i n(Plse Bd3he rmanner as nethod A. Moreover, in the case

of Tl'f]?svétéigts%p ot%%%‘g g Egrrrﬂatgu%rd (X) ﬁéjv%%gt 3 Eermmal olefin group, and is
achieved by heating compound (ix) in the presence of a catalyst in a solvent.

There are no particular limitations on the solvent used provided it does not
inhibit the reaction and dissolves the starting substance, preferable examples of which
include alcohols such as methanol, ethanol or isopropanol, water, or mixed solvents
thereof, with a mixed solvent of water and isopropanol being more preferable.

There are no particular limitations on the catalyst used provided it is normally
used in reactions for redttcing double bonds, examples of which include zinc, palladium

“carbon, platinum, Rainey nickel, alkaline metal borohydrides such as sodium

’ borohydnde or 11th1u1n borohydrlde alummum hydrlde compounds such as hthlum

aluminum hydride or lithium tnethox1de aluminum hydride, and hydride reagents such

as sodium tellurium hydride, and zin¢ being preferable.



a hal ogen atom can al so be introduced in conpliance
with the hal ogenation reaction of step Al. (Step Be
I) This step is for producing internedi ate conpound
(viic), and is achieved by _de- protecting the
protecting group of hydrox§$ group of raw materia
conpound (xiii). (Step C (Step ) This step is for
produci ng the target conpound (1), and is achi eved by
9! Yeessakas Rehpatanieidger adé BbiEing POROUNGS sbivkhusedtind
(vii), and de-protecting the hydroxyl groups and
preferably S 08¢ duths baslmgqxomt@d the solveatusddance with
establi shed. net Pr ef rable e I f the
| edVF FECYrblpe & [Pt At uFsoahd MgHray & g b
(i {dtsp BBG) ude a fluorine atom brom ne atom chilorine
atom tri'chloroi mdate group, diphenyl phosphate

gr dbis, steghi 1efd13plrcpdwm gognppuod (fxi) him'rin)grehy@aloxgllamﬁnm gwodp, and
t hi t t at
s aoBigpt & et R LRA 1) SUl AP RaF HeeChIOB et er abi o
- exanpkefe & Mml& liRRALHS oHQlE@Q%E ﬁéiadﬁ%%@&?ﬁ 88Snot

such as net c%/I ene chloride or chloroform ethers such
inhibjsthe renstioman @sm‘rﬂﬁ dh@ﬁtumag substaicernaefigtable examples of which
dr.oc nzene ne.or.xyl ene,, with
inclB HEOEPIGTIRT, SUTOLER AR AEREmahoh HERTI OF 1S kep A1 all
orgafic Db 30¢as IMUIE Witk 280R e RHIVEA LR eManSlt HAHyRAIRDeing more
particul arly preferable There are no partlcular
m@ﬁﬁﬂﬂﬁtatlons on the catalyst used prOV|ded it is

expretion Enpiate? GGt 65 bitber§ne] o solbent uied an
mﬁﬁ%ﬁﬂ by@egeret hanesul foni ¢ aci d,
tritluoromethanesul fonic acid, boron trifluoride- ether
c ol mrctidndime selduhinotris¢o aé ihdurssarid\meferably 1 to 5 hours.
tr@téjg]%%net hanesul fonic acid and tetrabutyl anmoni um
he reaction tenperature is OC to the boiling
POTHIE s id 28 paRh¥RBhidiead corﬁﬁ&mdﬂ&ﬁf ah@R An{e98Mby cyclizing
tenperature. The réaction time is 10 mnutes to 5
compmyind €xi) hyiegingfivpablvgntl to 5 hours. is 40 I n

gij t I%%I% 41 I%rﬁg?%tlﬁrﬁ RS org h‘?e Soiﬂvenf?l useg pI‘OVI ed 1 {Jsclggrt by

preferable examples of which include aromatic hydrocarbons such as benzene, toluene

or Xylene, with toluene being more preferable.

The reaction temperature is 0°C to the boiling point of the solvent used, and
preferably 50°C to the boiling point of the solvent used.

The reaction time is 10 minutes to 24 hours, and preferably 1 to 5 hours.

(Step BbS) |

- This step is for producing intermediate compound (viib), and is achieved by de-
protecting the hydroxyl group at the site to be glycosylated with intermediate (iii), and
protecting the secondary amine of compound (xii} under the same conditions as step
Al

’ (Method Bc).

Raw material compound (xiii) can be produced in compliance with the method
described in the Chemical Pharmaceutical Bulletin, Vol. 39, 1991, p. 2807. Moreover,

raw material compound (xiii) can be produced by protecting and de-protecting a




i nternmedi ate conpounds (iii) and (viic) followed by
de-protecting the hydroxyl groups and further
subjecting to basic conditions. In addition, in the
case n=2, conpound (1) can also be produced using the
same nethod as method A or3%ethod C by using a
trisaccharide derivative as the raw materia
compound. In addition, conpound (I) can be converted
hydroxggran of alddivii @mmahd acdnding By €kedvabhéthod. dn addition, the
hydrochl ori de, in accordance with ordinary nmethods in
hyqrRgyl W en bepsoierigd and & Protepiasias. nerRssary i Hys step n the same
l.etd f [ O e .
B B T M B 36 MRS, B SRRT Bllodiron for a substivent
a halegayspechah ratsonbichistrodeaed invonipldhey with heaRtped@REa e dtion of
caonventi onal nethods. For exanple, the target conpound
Swﬁgﬁ'be obtai ned by suitably neutralizing the reaction
M X{LeBcPf renoving insoluble matter by filtration in
the case ‘insoluble matter is present, followed by
addThiy steptie for pratiuaimgiineiseiiit ecmpoand (@iis)p hvetachisuahby de- i;
s..ethyl acetate, washi ith ter and. so forth, . g
ool RemEEHEE Spubi B Payl et Ry AN ReTPRGHKiD.
co Hpg) drying with anhydrous magnesi um sul fate and :
so forth, and distilling off the solvent. The :
r es{fiten Gd) t ar get conpound can be separated and

purified as.necessary, using, for anpl e, ..

P oo s B S ST te s BisFh poraeeton Thr St marbipiadiys
glyEs¥ytating WithusRenéAhte ,c&%Faxhﬁisl(ﬁij aﬁ@@vif)yiddfdegﬁbfe@fhggﬁe

organi ¢ conpounds, including éluting with a suitable
hydspx3d groupy ang pmel grounsrasinacaseaTyrEt dnodlagccwith sstaldishedls
ngﬁh@g synt heti c adsorbents such as adsorption colum

chromat ography or partition colum chromat ography,

et MreftgablélSiahghléiT tRXRRARG Qroiipr 0 B! LBHRAB YosifBE of compound
rward phase and/or reverse phase col um

...J.0
(l)iRelyfes Sypupmaiomebiostre afemnghlariag atowa trighlorpimigdatk groauped

- Sl t{ i ' e or e .
infb ool by ARG RS B T i
grog@di tion, one or nore types of insulin sensitizers,

bi guani de drugs, .insulin secretagogues, insulin,

pr ePAF&FF SRS DPPL EYoRTH e selventcisrd Broyisied dt iy dnset,
prefbh®ICeaMPIASE WHMH RELAE hﬁﬂgeaﬁ{edg‘gﬁﬁ}ca{ﬁ%ﬁs %lYOIBedS Aethylene

insulin sensitizer, "biguanrde ug, tnsulin
chlgulerozchlgogfom, dtirguifiich ap etpnosiciray daofitradPihd Afoiatic bi t or

can,be adm nistered in the_ form of conpounded :
BB p R AR O, BB G VD ARG (g aghons o :f=
ethe§IFRifg Blofd SEfcpatTd!laha RROMAENE chidh RS 'eﬁieli;’ﬂein g&lfﬁgxt%fgﬁgl e

agent can also be admnistered in early a
prefsreblees at suitable intervals. The afl owed

ad %&esérre' g Ipo icﬁl]ar limitations on the catalyst used provided it is normally

used in glycosylation reactions, preferable examples of which include trimethylsityl

trifluoromethanesulfonic acid, trifluoromethanesulfonic acid, boron trifluoride-ether
complex, toluenesulfonic acid, silver trifluoromethanesulfonic acid and tetrabutyl

- ammonium iodide.

The reaction temperature is 0°C to the boiling point of the solvent used, and
preferably room temperature.

The reaction time is 10 minutes to 24 hours, and preferably 1 to 5 hours.




interval for the effects generated by adn1n|strat|on
of these drugs to be achieved can be confirned
through clinical or aninmal studies. The pharmaceutica
conposition of the present ,,nvention is adm ni stered
in various fornms. There are no particular limtations
on the admnistration form and is determ ned
corresponding to each type of preparation form

patlh edditiagdarggerudeouad dl) can hleo be pradiutédois glyersylating with

.. d f
e iR o s (R APOGTE) N B e e BE g Pt Froups
andtﬁh}ele@me&ﬁlgtte%ﬁééondﬁﬁddss powders, granul es,

syrups, "liquids, suspensions, enulsions and capsules.-

Eadh additiohas ﬁlqmae@a?%lmbmmeumhﬁ) tan fler aprateatdusingghe same

et RN B85 R A aEE P risthe rsfab i HA v B P material
compbiister s, disintegration agents, |ubricants,

di ssol ution agents, correctives and coating agents,
wi tth addition comppyndiiiean be crayerteiince asid dddgmmealis andnal
I o.t rm. of
prefZERIAR A n MO S edrhibe WA, &8 PhelBE) ' e pasg of

havinkdelayicwsR. for the carrier, exanples of which include
vehi cl es such as |actose, sucrose, sodium chloride,

gl deBewmg soamwletionnf dhe reations ohrackiol dhrafercmeatipngd steps, the
r I r r uch as
sV RSP 08 Bl AR
conygintions enethddguiFdr staaipdé) thget gt tompalndtdan Ibc obtained by suitably

car boxynet hyl cel | ul ose, shellac nmet hyl cel | .ul ose,
neuiﬁza{zg% ks Wr@, OV IAG TRSA tﬁ}e p@ﬁtpﬂahﬁltrauon in the case

insogj[b% ﬁlltaﬁ&r@%fe 5‘\5/§d by H&&]g\%@a@f ¥.1|1c§ Lﬁ"fnﬁﬁlscﬁ?@&g%c solvent

| nat e ere agar’, ered I'am narin
suclb:iscmht)b apatite, weshing wmn wate amhtcefor@okqpemﬁg Inbd (ﬁ'gmlc layer

sorbl an fatt cid esters | aur)
con3 sk e st oNBAG JBaNS HEb BRSrENS RS S, SMate nd so forth,

and sl @L EAVeFUPPr essants  such as sucrose, stearin,
cacao butter or hydrogenated oils, absorption

pr Ao resulinguariget cosnppuad eambe sﬂpalntmglmnd pusificd 8s nrcessath uming,

SR R R T R MR
separ@bhQ88 pukBetoR,of BERhR o cRhdS MdhRiisBélutiSs Witha suRfle

| ubricants such as purified talc, stearates, powdered

eluepidyy witally gombinipgmpBIoHy Feshens graflesis usivsrspathetic adshebents such

o AR oI e LS BR
using el dxdﬁarfgd@ﬁformagreﬁﬁ ahd tiréard gRkaiidoraseansplaat eslumn

tablets, enteric tablets, filmcoated tablets,
chrogigtagraphy yhods singrasiligacgel rupkyltedetlicessl et s.  Wen

no f

c a?r?ilhré réslgﬁtq%jﬁé'ﬁ%o{i 51‘{9 d)? C(%% lt)g)%s of g%ﬁ%ggg%ﬁt) r ({éﬁ%e used.
In adidifidr, 8he oLkaratleS dFfinstlih GBnsiticekd) BRuMMHE ShRs ﬁmih as
SeCr‘%lucose | act ose, starch, cocoa butter, gdrogenated

agneuash [rsulin pecpatalions #nddp PPV dnhibiters 6k alse b uses!

The o-amylase inhibitor and at least one type of insulin sensitizer, bignanide

* drug, insulin secretagogue, insulin preparation and DPP-IV inhibitor can be -
administered in the form of a compounded agent. In addition, each single agent can
also be administered simultaneously. In addition, each single agent can also be

administered in early and late phases at suitable intervals. The allowed administration




42 powdered gum arabi c, powdered tragacanth, gelatin
or ethanol, and disintegration agents such as

| am narin agar. Moreover, a colorant, preservative,
fragrance, flavoring, sweetener or other

pharmaceuti cal may al so be contai ned as necessary.

Al t hough there are no particuylar limtations on the
anmount of the active ingredi‘ent conpound contained in

.th ti d t I at d |t
vl gpr EF?“@%E%%@EA” BV SRS ian PBHGE: Gpes b aRipey gen be
&ﬁﬁﬁ@ﬁﬁ}ﬁ@u@dﬁn&?o? sWEkeght, and preferably I' to

30% by weight e total conposition. The doses and
adni fhephazosuticatdonpositior &t hegireseheindértivetiesdministered in
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aqendhtd &ﬂ&sﬁéﬂﬁ%g% PR 6 lo B dphiBioR Forkd) gheéa% g%iy, gender and

subst ances,” and "pati ent” synpt ons, age
otlvei gimditioAk,tand lﬂhgfl‘ﬂﬁtgt@ afdbediséast Iaad & fivtht For ehenglpgiiti c

drug used in th res nt.'nvn canb [ tere
PR st el b ol MG By e BBt dt S wders,
grafhies, s?ﬁgk Mltglﬂﬁesusﬁé}%uﬁlsl éﬁﬁ%m!nb whd cphulbs. 0001 ”g/ kg
(prefera nmy/ kg, and nore preferably 0.01
my/ kBjch cafnﬁeSh gseparatioppean b f@rmulatedalsmggmlogn(apmahm abtyally

ol PP e A Sl SRR, renu BB ki pRAD K

@i 0tatithabBie TubA BRI IGor i, ERfcBYROmBR oAl LIRS ’

over a wi de range, they are norna in the Tange
wish thze puEhgbitdragii @c@ﬁa@:eomh @@@omqaimm)hods n the
presgnt nt| nh|b| and oth
A e e T
field vk bs vede@pluscdifor ﬂﬁaQbﬂle@texhﬂl@leafo@mmrihblﬁﬂl@%hﬁi&ﬁﬁﬁmh as
once a day, _or divided anong several adm nistrations

lagost SHCTs o diamebloside, sincese, wicn e calciump sarbmaio kap iy
r&&ﬁfhgg c&[xﬁg’s%rgr siﬂ%e{&@ %'Ehde@’?ﬁﬁ g%a?e? d&ﬁ%ﬁ%’ &5Sanol, simple

tor ion W her

Sytrths rlﬁlpﬁitglu@)sdrli@ﬁ statehepdlatin &dlﬂm gdxrbm,aﬁethﬁwenulﬂge shellac,
act on can be denpnstrated agai hsit el evated bl ood

erdlqsenatassiym phnspeata Bep mylfpﬁ"é?éweeﬂawqaﬁﬁwn agents

Su%éd??f%%&%?? HEPeRT Bob VG TP plei e FRERRR, SShium

blagbml&tt Cd]caimbmbo%qgﬂoﬂya:adyeﬁhy]ﬁnasmnbltmufaﬁblaeldtaaters sodium
reove t abl

LGl SOE SieaHE iy JeoeneaRTe gl OF aginten Fisinioarsin sopptessants
su!z!ﬁtab gstr@s%dstgaﬁﬁ cAGOYHENS HylrSoERRQ B8, aggﬁg{ %’1 PloBRfers such

gl ucose omerlng action can be expected t
asipratenstry ametbnpwne salthorisndiuextasrd el fae meiswte mtanton agents such

eby

alst gq%:rerin or starch, adsorbents such as starch, lactose, kaolin, bentonite or colloidal

silica, and lubricants such as purified talc, stearates, powdered boric acid or
polyethylene glycol. Moreover, the tablets can be in the form of tablets provided with a
conventional coating as necessary, examples of which include sugar-coated tablets,
gelatin-encapsulated tablets, enteric tablets, film-coated tablets, double-layer tablets and
multilayer tablets.

When molding into the form of pills, conventionally known carriers in this field
can be widely used for the carrier, examples of which include vehicles such as glucose,

lactose, starch, cocoa butter, hydrogenated vegetable oils, kaolin or talc, binders such as




enabling this pharmaceutical to serve as a preventive

and therapeutic for the 43 aforenentioned di seases
whil e having an extrenely | ow incidence of adverse
side effects. [BRI EF DESCRLPTI ON OF THE DRAW NGS]
FIG 1 is a graph show ng fhe areas under the curve
for increases in blood glucose levels in the case of
conmbi ned use of an a-anyl ase inhibitor (conmpound A
powderep gumckrafic, Refraieraddes gkormitp |gelaNo or 2ihamrdaraindisinsgtation
secr t ago ugngnat eglinide) (Test Exanmple 2); FIG 2
agenly sug @Fgﬂ%ﬂ #% %y the areas under the curve for
| NOGRASRS, d DINaROPresSHERS BrabGHEd Slal Brid §w€&§§erg§ xther
conbi ned use of an a-anylase i nhi'bitor {conpoun :
phammepwicatimey alfebe centeieErangiessalNo. 2) and an insulin

' R | ar. | [ i.n). Test EX le 3);. FIG
5" 2056 e <k ane g ouRE Bt Br BPBEP hedssve
ingré@YRIcO mipBuRPEIRt SAQUR thdafolheentidg&l ﬂfanﬁ@é&ﬁ@%%g%b%%ﬂ%h and

_ . an a-anylase inhibitor (conmpound A conpoun _
1t 1s Raifaby tehoyAap: widgorangs, itam dommeliyrutainedsie h o 70%dry weight,

i-ogl.i T le 4); FIG 4 i h
an GRIGHL 138 0TG5 BT BERGEhmtEh. evel o - bach
gr QWP dbdks ahd) 8difiRSerabibn e o eLLLUTEOdiaBlethaRYLAR Yrugs

i nhibitor (conpound A: conpound of Reference Exanple
usedngg thopreggntimyeiqncenibgaligied gvenewidsrangs) accaudintg tBwaripise

> g showi ng_the areas under the

condtlons U Eee b AR ERIAGBLAG, I8 B SRS M
and badeweghtconbi ned use of an cc-anyl ase inhibitor

(caonpound_ A:. conpound of Reference Exanple No. 2) and

a ovgh thp HPts Afdhe divketoutberppeytivading ussddpthepregent nEgion

can RS A v e & reorgug RUERFEER bRt By goge
has ploesehimit dfiVE0T noglkg prefeghledadphesg, bednotxasfrasy 0.01
tion_ exanpl es thereof

ref erence exanpl es d epar
e/ Reh ARG S e EPHR it /o B <BGbTefatAR Y dane kgt gnore preforably
1.5 th VPLE] <Test Exanple 1> a-Anylase Inhibitory
ActTon (1) Preparation of Human a- Anyl ase Sol ution 44
Although the administration ratios of the a-amylase inhibitor and other diabetes

therapeutic drugs can also be altered over a wide range, they are normally within the
range of a weight ratio of 0.001 to 100 (w/w).

In the present invention, the «-amylase inhibitor and other diabetes therapeutic
drugs are respectively administered separately at the aforementioned doses once a day,
or divided among several administrations either simultaneously or at different times.

According to the present invention, by using an «-amylase inhibitor in
combination with other diabetes therapeutic drugs, superior blood glucose lowering
action can be demonstrated against elevated blood glucose levels during diabetes,
thereby enabling effective prevention and treatment of diabetes. In addition, said
pharmaceutical is also effective against diabetes complications attributable to elevated
" blood glucose levels. Moreover, by suitably selecting the type of each drug,
administration method and dose according to symptoms, stable blood glucose lowering
action can be expected to be demonstrated even during extended administration, thereby

enabling this pharmaceutical to serve as a preventive and therapeutic for the



Cal'i'bzy-r-ré AW (Inter nat | on‘él' Reagents Co Ltd. ) was

used for the human pancreatic a-anyl ase (HPA).
Distilled water was added to the comrercially
avai | able HPA and di ssol veg to a concentration of 200
U1 to prepare the a-anyla & solution. The activity
of the a-anyl ase was neasured using a commercially
avai |l abl e a-anyl ase assay reagent (Neo Anyl ase Test
af@ainewiined Bascaseh whia hevifh emecatael Clow itdidbnke of R)verse side
of eparat| on of Inhibitory Solutions Each test conpound
& prepared with distilled water to a final
concentration of 0.1 to 30 g/m. (3) Measurenent of
Hunan cc- Anyl ase Inhibitory Activity of [Inhibitory
[BBEKDESARIBTIEN (Y BHE DRABIINGS3ti | 1 ed water and 0 to
120Fi L i nhi to‘rgy %ﬁutlon re added to 100, I  of
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forla%liout 10 seconds wth a mxer, and the mxture
W8 %Hen heated for 30 minutes at 37C Subsequent |y,
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absor bq?:i@? Rﬁ;#ge ?‘hﬁer nat ant at. 620 nm was_neasur ed.
CORPOHI A RETHBRSRHT AR NP 17 )y drsmalin pesparsian (Regulasdasnlin)
(T@dgggnly}@gg .used as a control. In addition, a mxture to
which distilled water was added instead of a-anyl ase

sol bl énlswgaphwdwag acdrizanison Fhidobd Blubbdel loveld @teachafup in

cal c sing_the equation indicated bel ow, and the
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FIG. 5 is a graph showing the areas under the curve for increases in blood
glucose levels in the case of combined use of an a-amylase inhibitor (compound A:

compound of Reference Example No. 2) and a DPP-IV inhibitor (MK-043 1) (Test
Example 6).

[BEST MODE FOR CARRYING OUT THE INVENTION]
Although the following provides a more detailed explanation of the present
invention through examples, test examples, reference examples and preparation

examples thereof, the present invention is not limited thereto.

" [EXAMPLE)
<Test Example 1>
o-Amylase Inhibitory Action

(1)  Preparation of Human o-Amylase Solution

RPN 3



1x10 13 4 14 1 156 x 10-1 17 3 x 10 18 2x103 19
6x10"t According to Table 1, conpounds havi ng general
formula (1) were determ nedqto have superior
a-anyl ase inhibitory action. <Test Exanple 2> Effects
of Conbi ned Use of a-Anyl ase |nhibitor (Conpound A

| e No. 2) and Insulin

und of
ot ioagen O TR R SAHS: o) 9 1ot the human
. et
penSOIEE SR (), B RPDSAE LA VSl e
HP ABad B8Sol¥idve fa)conedntratisie of 20(RIU/ERREp 8 tHe @l -ablabo sb 1 e,

Results The rats (5 to 6 animal s/ group) were used in
Thetahavigt efche afaneyladeastsimepsaned nning htcomnamcialiy peilabkl d-ymylase
adm ni stered stargch suspended.in a solvent (0.59
s TR QEPIATR LS it DB Dok By s Coa Libbe of
(2) 2 Prdfirdtioh'ss Intigkdr Wetiths eval uating the subsequent
i ncreases in blood glucose |levels. Animals orally
adiaglh tsegosehonheé wae brepated (vBithmdistkided Baten towtfesi poricontrdtmn of

Olﬁﬁ%ﬁ 1adrri nistration were used as a control group.
48 Thof the nateglinide group were orally

() Simygsategst el i e SORR A3l hor o @ dose
adimhibisdry Soiuvions Ani mal s of the conmpound A dose group
e rI’).e780t[) 63“9' r¥1l gtg drgtﬂie?itv?arte?rdantd%etoslgl)\}{L? 2} i i5bit0ry solution were
added to 100 ul of HPA solution to be adjusted to a total volume of 4 ml. After
'iricubating for 10 minutes at 37°C, a Blue Starch tablet (Neo Amylase Test Daiichi,
Daiichi Pure Chemicals Co., Ltd.) was added followed by stirring for about 10 seconds
with a mixer, and the mixture was then heated for 30 minutes at 37°C. Subsequently,
1.0 ml of 0.5 N aqueous sodium hydroxide solution was added and stirred to stop the
reaction followed by centrifuging (1,500 G, 5 minutes) and the optical absorbance of the
supernatant at 620 nm was measured. A mixture to which inhibitory solution had not
been added was used as a control. In addition, a mixture to which distilled water was
added instead of a-amylase solution was used as a blank. The inhibition rate was
éalculated using the equation indicated below, and the final concentration (pg/mi) of
test compound required for 50% inhibition of the activity of the HPA soluﬁon is shown
in Table 1 as the ICsq value.
[Equation 1]
Inhibition rate (%) = [1-{(absorbance of control) -
(absorbance of blank)} / {(absorbance when inhibitor added) - (absorbance

of blank)}] x 100
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Experinmental Method and Results The rats (4 to 5
<TQY kAL HRY

Effects of Combined Use of a-Amylase Inhibitor (Compound A: Compound of
Reference Example No. 2) and Insulin secretagogue (Nateglinide)
(1)  Animals Used

Commercially available obese rats (Zucker fatty rats, males, age at time of use:
16 weeks, supplier: Japan Charles River) were used.
) Experimental Method and Results .
The rats (5 to 6 animals/group) were used in the study after fasting overnight,

and were orally administered starch suspended in a solvent (0.5% methyl ccllulose
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eveny wQerelfestively Pyl adeamistaationdoleasingle devgiatoneciis wreful for the
prop(ilxiyfg{ﬁi a?lla‘“?r%atment of diabetes. In addition, since a pharmaceutical of the
present invention allows the obtaining of adequate effects even if used in a smaller
amount when compared with the case of administration of each drug alone, adverse side
effects associated with insulin secretagogues during the treatment of diabetes (such as

- hypoglycemia, pancreatic B-cell damage, liver function disorders and weight gain) can

be diminished.

<Test Example 3>
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No. 2) and Insulin Sensitizer (Pioglitazone) (1)
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Experi nental Method and Results The m ce were grouped
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hus;, since a pharmaceutic the present invention
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dosBiggpohurtiod €repnlag ink i )favh dogy) of 0.25 U/1 mL/kg just before starch

administration, and then orally administered compound A mixed in the starch solution

at a dose of 0.05 mg/10 mL/kg by gavage at the time of starch administration.

Blood glucose levels were measured before starch administration and at 0.5,1,2
and 4 hours after starch administration. Blood samples were collected from the tail vein
of the rats, blood glucose levels were measured using a simple glucose analyzer

(Glucoloader GXT, A & T Co., Ltd.), and the areas under the curve were calculated for

the increases in blood glucose levels, the results of which are shown in FIG. 2.

According to FIG. 2, prominent activity which inhibited increases in blood

glucose levels was determined to be demonstrated by combined use of the o-amylase

inhibitor and insulin preparation as compared with the use of either alone. Thus, since a

pharmaceutical of the present invention lowers blood glucose levels during diabetes




(1) Aninals Used Commercially available diabetic rats

( Got 0- Kaki zaki rats, nales, age at tine of wuse: 29
weeks, supplier: Japan Charles River) were used. (2)
Experi mental Method and Resylts The rats were grouped
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compound, and those results are shown in FIG. 3. Blood samples were collected from
the tail vein of the rats, and blood glucose levels were measured using a simple glucose

analyzer (Glucoloader GXT, A & T Co., Ltd.)

According to FIG. 3, prominent activity which lowered blood glucose levels was

determined to be demonstrated by combined use of the a-amylase inhibitor and insulin
sensitizer as compared with the use of either alone. Thus, since a pharmaceutical of the
- present invention lowers blood glucose levels during diabetes even more effectively
than administration of a single drug alone, it is useful for the preventioh and treatment
of diabetes. In addition, since a pharmaceutical of the present invention allows the

obtaining of adequate effects even if used in a smaller amount when compared with the
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(2) Experinmental Method and Results The mce were
grouped into groups of 4 aninmals each. Aninmals of
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Thus, since a pharmaceutical of the present invention lowers blood glucose levels
during diabetes even more effectively than administration of a single drug alone, it is
useful for the prevention and treatment of diabetes. In-addition, since a pharmaceutical
* of the present invention allows the obtaining of adequate effects even if used in a
smaller amount when compared with the case of administration of each drug alone,
adverse side effects associated with biguanide drugs during the treatment of diabetes

(such as digestive tract disorders, lactic acidosis and rashes) can be diminished.




effects during adm ni stration of each drug al one.
<Ref erence exanple 1>
(2R, 3R, 4R) - 4- Hydr oxy- 2- ( hydr oxynet hyl ) pyrrol i di n- 3-yl
4-0- (6-deoxy-a-D gl ucopyr%ﬂosyl) a- D- gl ucopyr anosi de
(la)
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sodi um /Kdrogenca onate solution (1 L) and after the ‘ i

of I/l (el kgare borbstore erofharitedmisaione Himmrke! (50

0
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anab'pe}rr(gi}]wﬂqgaéer GXT, A &T Co., Ltd.), and the areas under the curve were
calculated for the increases in blood glucose levels, the results of which are shown in

FIG. 5.

According to FIG. 5, prominent activity which lowered blood glucose levels was

determined to be demonstrated by combined use of the a-amylase inhibitor and DPP-IV
- inhibitor as compared with the use of either alone. Thus, since a pharmaceutical of the
present invention lowers blood glucose levels during diabetes even more effectively
than administration of a single drug alone, it is useful for the prevention and freatment

of diabetes. In addition, since a pharmaceutical of the present invention allows the




The conpound (17.0 g, 25.1 mmol) synthesized in

Ref erence exanple 1 (la) was dissolved in nethano

(250 nmL) and sodi um net hoxide (2 nL, 9.8 nol) was

added thereto under ice-coqQling, followed by stirring

of the m xture at roomtenp fature for 1 hour. Dowex
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saturated aqueous NaCl solution (300 mL). After it was dried with anhydrous sodium

sulfate, the solvent was distilled off under reduced pressure. The residue was purified

using silica gel flash column chromatography (ethyl acetate:hexane, 2:3, V/V) to obtain
the desired title compound (30.0 g, yield: 31%) as a pale yellow amorphous substance.
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5.35 (1H, dd, J=17.5, 8.8 Hz), 5.54 (1H, d, J=3.9 Hz),
574(1Hdd J245 3.9 Hz), 5.92-6.02 (1H, m),

. 7.17-7.51 (5H, ng $FAB% mz: 922 (MrH)+, 944

H XMRNAPO MEzyDCL): 8 1.99 (3H, 5), 2.00 (3H, 5), 2,01 (6H, 5), 2.03 (3H, 5),

20438055 2 G Yo oIt s fad: %@%g&%ﬁﬂﬁ%@@ffﬁé

4 3BA 0 daneiiB 253 ntiesh aedi FNIdReL €1 £Nce 1. n{am aH d§ )1 Hz),

was dissol ved in di et hyl et her 300 and et hyl ene
4.8%hB3 (2], 558 (RE) 1, JaRd W4 il B, 28ea3amnmmaybﬁh tdé=£{ iHsp

d n chloride (111) (6.93 g,
54%@%%%?}%' M?@_a%@’t reto, followed by heating
MS @PABY m/£fd7axvefH)t womvkingne for 2 hours. After the
reaction m xture was diluted with diethyl ether (500

1IN aqueous sodi um hydroxi de solution (5.6 rrL)

m),
(ol PLYEL S O IS FEaG Ml Bt LIS MK,
eXt’,['h@(‘ebﬁﬂoiMd i Q)Q'S 120 81oRf §mttefiged AITOEHAcd éiééﬁfplé"@ﬁa)

washed wth 1{)1% aqueous hydrochloric acid sol ution
was (dmglvn@)n mathanel(2wid aadusuD rediuds (2 mL, 9.8 mol) was added
ur at

encar ona sm
ther g O R BRI el P i B 2B i b Boci i for 1
houB MDY @EO Gy S @vaadslud foaﬂhe redchén noivaniti] Wasrealdthirhikafte
of f under reduced pressure. The residue was purified

becayag I@fgltr@ 4“} deafter gha mes vag Siligrad, Blselvarioyssapsiiied off under

redd(cc{es r e éereglf)dﬁé g/r&% glsg'cgel' oim]N %T c]mf W@&@aﬁﬂ?& 3 and

benzabdchgde Slﬁidﬂd{lac]atzll VES 001 Whﬁmom PHtoluSnesulionid aZﬂi mono-
3.99-4.07

hydfogi322fie X 1DgomoBovepspicelhesoqlawpd by pimingol e mixture a

8o G 5, DAl oS i

mixtize, thebschEnbwaL distilldd offimde? réchcE’d ﬁﬂesi@& HTheH)esMNBw(aE@Bﬁﬁed
.mé; 946_( M+Na) +, 924 H%
using sgicg g?lrﬁlaSbcg@whram'@og@ yaeﬂwl a%ﬂ@éﬁ%@@@@@@ﬁéyi A1p
T
VIV RN R (e SRR RT0P, HETRS S ARBMRGelidy, 2
mnmmmpudmﬁ$GMM@d in pyridine (300 nL) and
' ol uenesul f on chl oride
e Nl R LRI o 9L 50755 Hages 25 Gl e 4016088 .
=95 'ifz‘j,eat.@z (1fH3,' 1 980Dy 3.47 (1H, dd, 1=9.5, 3.6 Hz), 3.54 (1H, t, J=9.5 Hz),
3.61-3.66 (2H, m), 3.71 (1H, t, J=9.5 Hz), 3.74-3.81 (2H, m), 4.02-4.07 (1H, m), 4.12
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Hz), 5.23 (1H, d, J=17.5 Hz), 5.81-5.91 (1H, m), 7.22-7.24 (3H, m), 7.38-7.40 (2H, m);
MS (FAB) m/z: 471 (M+H)*, 493 (M+Na)".

" (lc) Allyl 4-O-(4,6-O-benzylidene-2,3-di-O-benzyl-o-D-glucopyranosyl)-2,3,6-tri-O-
benzyl-D-glucopyranoside ,

The compound (10.0 g, 21.3 mmol) synthesized in Referance example 1 (1b)
was dissolved in N,N-dimethylformamide (300 mL) and sodium hydride (9.28 g, 213
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saturated aqueous sodium hydrogencarbonate solution (150 mL) and a saturated

aqueous NaCl solution (100 mL) and it was dried with anhydrous sodium sulfate, the
solvent was distilled off under reduced pressure. The residue was purified using silica
" gel flash column chromatography (hexane:ethyl acetate, 4:1-3:1-2:1, V/V) to obtain the
desired title compound (21.1 g, yield: 71%) as a pale yellow solid.

'H NMR (400 MHz, CDCls): 6 3.40-3.71 (6H, m), 3.74-3.85 (2H, m), 3.90 (2H, m),
3.99-4.07 (1H, m), 4.10-4.20 (3H, m), 4.42-4.70 (7H, m), 4.76-5.08 (6H, m), 5.23 (1H,
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30 minutes. After the reaction mixture was filtered through Celite, the solvent was

distilled off under reduced pressure. The residue was purified using silica gel flash

column chromatography (hexane:ethyl acetate, 6:1, V/V) to obtain the desired title
compound (10.2 g, yield: 90%) as a colorless solid.

'H NMR (400 MHz, CDCl): & 1.08 (3H, d, J=5.8 Hz), 3.01 (1H, t, J=9.5 Hz), 3.35 (1H,
dd, J=9.5, 3.7 Hz), 3.44-3.50 (2H, m), 3.66-3.72 (5H, m), 3.78 (1H, t, ]=9.5 Hz), 3.93
(14, t, J=9.5 Hz), 4.07 (1H, dd, J=12.8, 5.9 Hz), 4.35 (1H, dd, J=13.1, 5.1 Hz), 4.39-

© 4.57 (7H, m), 4.69 (2H, d, J=11.7 Hz), 4.77-4.88 (3H, m), 5.13 (1H, d, J=10.0 Hz), 5.26
(1H, d, J=16.9 Hz), 5.47 (1H, d, J=3.7 Hz), 5.84-5.92 (1H, m), 7.09-7.26 (30H, m);

MS (FAB) m/z: 907 (M+H)".
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the organic layer was washed with a saturated aqueous sodium hydrogencarbonate

solution (200 mL} and a saturated aqueous NaCl solution (200 mL). After it was dried

with anhydrous sodium sulfate, the solvent was distilled off under reduced pressure.
The residue was purified using silica gel flash column chromatography (hexane:ethyl

d acetate, 5:1-3:1, V/V) to obtain the desired title compound (15.82 g, yield: 83%) asa
colorless solid.

"H NMR (400 MHz, CDCls): § 3.42-3.46 (44, 3s), 3.60 (1H, dd, J=32.2, 10.8 Hz), 4.54
(1H, d, J=34.2 Hz), 4.64 (1H, br, d, J=7.9 Hz), 4.85 (1H, d, J=36.2 Hz), 5.13-5.22 (2H,
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' (1i) Benzyl (2R, 3R, 4R)-4-benzyloxy-2-benzyloxymethyl-3-hydroxypyrrolidine-1-
carboxylate

The compound (4.26 g, 11.5 mmol) synthesized in Reference exampile 1 (1h)
was dissolved in dichloromethane:cyclohexane (1:2, 180 mL), and benzyl
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rence
(2R 3R 4R) 4- Hydroxy 2- (hydroxynet hyl ) pyrrolidin-3-yl4

(IJ) Benzyl (2R 3 4%() -4-benzyloxy-2-benzyloxymethyl-3-{[2,3,6-tri-O-benzyl-4-O-
(2,3,4-t1i-O-benzyl-6-deoxy-o-D-glucopyranosyl)-o-D-
glucopyranosyl]oxy} pyrrolidine-1-carboxylate
Benzyl (2R, 3R, 4R)-4-benzyloxy-2-benzyloxymethyl-3- {[2,3,6-tri-O-benzyl-4-O-
(2,3,4-tri-O-benzyl-6-deoxy-a-D-glucopyranosyl)-B-D-
glucopyranosyl]oxy} pyrrolidine-1-carboxylate

The compound (13.5 g, 15.57 mmol) synthesized in Reference example 1 (1£)
" was dissolved in methylene chloride (250 mlL), and trichloroacetonitrile (10 mL, 134.3
mmol) and 1,8-diazabicyclo[5.4.0}-7-undecene (2 drops) were added thereto, followed
by stirring of the mixture at room temperature for 40 minutes. After the solvent was

distilled off under reduced pressure, it was purified using silica gel flash column
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v i) B (R oL 20 d i L ethyl acetate (200
(1k) (ZR,3R,4R)-4-Hydroxy—2-(hydroanethyi)pyrrolidiné -yl 4-O-(6-deoxy-a-D-
glucopyranosyl)-a-D-glucopyranoside

The compound (5.60 g, 4.32 mmol) synthesized in Reference example 1 (1j) was
dissolved in methano! (350 mL), and bydrochloric acid (4.8 mL) and 20% palladium
hydroxide-carbon (2.8 g) were added thereto, followed by stirring of the mixture at
room temperature under a hydrogen atmosphere for 4 hours. After the reaction mixture
* was filtered through Celite, 18% ammonia water {6 mL) was added thereto and the
solvent was distilled off under reduced pressure. It was purified by an ion exchange

resin (Dowex 50w x 8) column (water-5% ammonia water). Further, it was purified




saturated aqueous NaCl solution (100 nL) and after it
was dried with anhydrous sodium sulfate, the sol vent
was distilled off under reduced pressure. The residue
was di ssolved in N, N-dinethylformmde (400 nlL) and
sodi um hydride (20 g, 0.45 #fol) was added thereto
under ice-cooling, followed by stirring of the m xture
at the sanme tenperature for 10 m nutes. Benzyl
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7.20-7.60 (30H, m; WM (FAB) mz: 922 (MtH)+. (2c)
Allyl 2,3, 6-tri-0Obenzyl-4-0(2,3,4-tri-0Obenzyl-(3-D-g
<Haﬁa€remereaampbel2)>[> gl ucopyr anosi de The conpound (63.0
) synthesized in Reference exanple 2 (2b)
R sk ety OuaveryeteDRerokS0g Y Odadiener b ene
thlun1 al um num hydride (10.4

glucopgago/sy%ﬁxggﬁig%%ra:%ﬂshum chloride (I1l1) (36.4 g, 0.27
(24P ANyBdLO-paT-sludsisieshdsheDaieophRnboued by heating under

reflux of the m Xture for 1 hour. After the reaction
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H NVR (400 MHz, CDC13): 5 3.10-5.00 (29H,
stn(ngg of ¢he mixturg gt @opskt)ampgragge ford hours. Dowex 50w x 8 was added to

the reaction mixture until the reaction mixture became neutral and after it was filtered,
the solvent was distilled off under reduced pressure. The residue was purified using
silica gel flash column chromatography (ethyl acetate:methanol:water, 8:2:1, V/V) to
obtain the desired title compound (24.8 g, yield: 91%) as a pale yellow amorphous

-~ substance.

"H NMR (400 MHz, CDCly): & 3.20-3.40 (9H, m), 3.40-3.65 (4H, m), 4.00-4.40 (3H,
m), 5.18 (1H, d, J= 11.7 Hz), 5.35 (1H, d, ]=17.6 Hz), 5.95 (1H, ddd, J=17.6, 11.7, 5.9
Hz};




d, J=22.5 Hz), 5.95 (1H, ddd J 22 5 10 8 5 9 Fh)
7.20-7.60 (30H, m; M5 (FAB) mz: 924 (M+H) +. (2d)
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'H NMR (400 MHz, CDCl3): & 3.10-5.00 (26H, m), 5.18 (1H, d, J=11.7 Hz), 5.35 (1H,
d, J=17.6 Hz), 5.60 (1H, s), 5.95 (1H, ddd, J=17.6, 11.7, 5.9 Hz), 7.20-7.60 (30H, m);
MS (FAB) m/z: 922 (M+H)".

(2c) Allyl 2,3,6-tri-O-benzyt-4-0-(2,3,4-tr1-O-benzyl-B-D-glucopyranosyl)-D-

" glucopyranoside

The compound (63.0 g, 68.4 mmol) synthemzed in Reference example 2 (2b)
was dissolved in diethyl ether (800 mL} and methylene chloride (400 mL) and lithium
aluminum hydride (10.4 g, 0.27 mol) and aluminum chloride (IIT) (36.4 g, 0.27 mol)




5.35 (1H d, J=22.5 Hz). 5.95 (1H ddd,
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ctironm m xture an
hydro gencarbonate solution (20 mL) and a saturated aqueous NaCl solution (20 mL).

Afler it was dried with anhydrous sodium sulfate, the solvent was distitled off under
reduced pressure. The residue was purified using silica gel flash column
chromatography (hexane:ethyl acetate, 5:1-3:1, V/V) to obtain the desired title
compound (32.6 g, yield: 74%) as a yellow oil.

* 'H NMR (400 MHz, CDCLs): § 2.35 (3H, s), 3.10-5.00 (28H, m), 5.18 (1H, d, I=10.8
Hz), 5.35 (1H, d, J=22.5 Hz), 5.95 (1H, ddd, J=22.5, 10.8, 5.9 Hz), 7.10-7.65 (34H, m);
MS (FAB) m/z: 1078 (M+H)".
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pres-Eth% CTHER YN v(zds?plﬁslf&d udfho 3iEARE) fla% Rbhes &ﬁgmht'dgraphy

Ref erence exa 2 (29)  was dissolved in
(hewme&b’lh pestate, Ak d YéY htﬁﬂhta&gcﬂumqsmd @Q@@Dmmm}dr(éw 2@yicld:
Iad hydr oxi de-carbon (4 g) was added
Ss%reﬁoorpfsoﬂh wed by stirring of the m xture under a

'H Kyt c@eVHE OBERGIEL. fz@p}% oHs 8 HA L. 85 stobezzsatxﬁy >5820 (IH d,
was renoved by Celite Itration, ~ 28% anmoni a
J=105 Ha)) 5 ﬁéélfédijéﬁn hé&lzat O dl, dtié, JrR Sutes vas Hed,it IIrOea 65
GOéor 10 mnutes. The solvent was distilled off under
gﬁdced pressure and after it was passed through an
MSi(BABSxPhangeM+gp N (Dowex 50w x 8) colum with water
(200 nm.), 1% ammonia water (200 nlL) was passed
t hrough. The ammoni a wat er containing the desired

s R R, ESREE, 30D SRS RESRRALSoATS

gludop 1@gr aphy (ethyl acetate nethanol wat er,
5: -1:1:1, \H\Q to obtain the desiredtitle
co@@mmpe@ds(lé B5%5 mod) ysthspipedsn Rejerence §xampko2 (2e)

was Hiofh i Beitgnqp 59 sty o Miftab 80 i naahi i
chio?id2 XIT§ (386 rhlg] 3. 3]1—1ﬁn18)1) wasthddeg therets Golldsvbd Whdstird D oBthe9. 8
Hz) . 3. 42 (1H, 49-3.55 (2H, n), 3.61-3.72 (5H,

THIXEYIE atgoqgl_tgmgga(uzq:_forﬂjl hogrsg g\f(e{ |1'.]16 Igyction, Iglg(llfﬂwaﬁﬁlte@dg 8
oo 8 e iy B ity P rafpd el Ty feqhlE was
purifitd Gsing Rilida gal3la6h cdlhn, chidn&pgraphy (hexane:ethyl acetate, 5:1-4:1-
3:1, V/V) to obtain the desired title compound (12.0 g, yield: 84%) as a pale yellow
amorphous substance.

"H NMR (400 MHz, CDCly): & 1.19-1.22 (3H, m), 2.96-3.66 (8H, m), 3.77-4.02 (3H,
m), 4.34-4.37 (2H, m), 4.54-4.89 (10H, m), 5.00-5.19 (2H, m), 7.23-7.45 (30H, m);

© MS (FAB) m/z: 868 (M+H)".




75.9, 79.2, 84.3, 97.4, 102.7; M5 (FAB) niz: 442

(MtH) ©.  <Reference exanpl e 3>

(2R, 3R, 4R) - 4- Hydr oxy- 2- ( hydr oxynet hyl ) pyrrol i di n- 3-yl

4- O (3- D-gl ucopyr anosyl -a- D-gl ucopyr anosi de (3a)

Allyl2, 3, 6-tri-0 benzyl-4-092, 3, 4,6-tetra-O benzyl - (3

- D- gl ucopyranosyl ) -D gl ucopyranosi de a-D Cel | obi ose

octaacetate (4.15 g, 6.12 mmol) was dissolved in

(2geBhyi (2R, 3@{;I4Rr)44glsbtmz§16xjt?£ﬁ)bleaﬁ?oﬂiﬂh¢thyla3—0(‘9'333,6—&(1«2)-9&123/1—4—0-

an rimet hyl si

nL, 30.6 nmol) |
(213ﬁ-m-@&e@ﬁﬂtGtaﬁéféfcﬁ%ala@@ymomgﬂzp— 6.12 nmol) were

r i.ce-coQling, followed by stirring
gh%gg?%gégn%ﬁﬁ%}%ﬁ%ﬁﬁﬁlgolﬁa{%@ia}%t_ure for 4 hours. Water
(20 Theompsundddeads, 208 hitol)adthedbedinHdfiren@itambler b
the m xture was extracted with nethylene chloride (

wagidissolvpd ingmgiiiere Falpade (408 nyfksanddrighlorpagetenitrie 4t GYmL, 109

' ter ,i.t, was,dried
B e o Yol B zeertet b pug S e
thatéts} folibweld b btirrkug @€ the maikuae dt RoASEMHEratFd Gor 18ShMRs WaSter
(40 L) and sodi um_net hoxi de

di ?sol ved . in t hanol ) ] | I (
the spTvgt s digpll GBI s é wespurifisr uaine dilisg gel fash
i i i t<kO . u r .
coBb B Bl 8 B3 1P EBESL Ay

coleritis| oilytindated 32820 A0¥6) X Thir eorygad®S Syt almmsly safth@ized in
.t was fil of f under

RefigilE 5B Badah v o el Retist e i @domidant p soliton of
e T R ar A G T el B ety
cthee@0anb) wagpdded diargoed dwjutniof imitgtedf: didikeylriher (¥08 raL) was

ane tenperature, for .10 m nutes.. Benzyl brom de
add) S R TRa GRS (8 i Bty BTt P Ao &
- ho@8d THB@yRINAHOB IVAE, 2.5 ki &if wab 2dRAM HRIREHRL WS nk Oinafter
hours. Water (40 nL) was added to the reaction

theysplient wasdietiligttasf undse rasduged presswess iteyasrialoteddvidi ¢thyletchipte

: t i.c_. 1 [ _was shed with
CRALAR eI D500 93 G BEE i RS8R e o
hydrd@enttrbonatébdlation {200asL)khidechatirittd aqltyds NUST SACEIA200 mL).

sul fate, . the solvent was distilled off under reduced

Aftgr the orgapic pyg wassingd avitheanhydiops sediumsieieghe palsenjetas
isfi 0 A : et at
i o8 GOSN BAPE L U LS

colemmpbronchtqgtadty (Gexapceliathyl 2884, 325, WWDad ebiyiel thedesel itite

' H NYR §l4oo NHz, CDC13): S 3.29-3. 71 (10H, m,
compaygd 413, & g 4(%0) 3pd itsP 5gmaer GhS £819%) asya colorlrs @ilgg ( 8H,
' M?W%E’fp@b@ 5 Tho (el 125335 50922 322 23 563 38
(2H, m), 3.42 (1H, t, J=8.8 Hz), 3.50-3.70 (SH, m), 3.76-3.87 (SH, m), 4.01-4.10 (1,
m), 4.26-4.51 (9H, m), 4.61 (1H, d, J=11.0 Hz), 4.69-4.88 (8H, m), 4.96-5.16 (3H, m),
7.19-7.34 (43H, m), 7.43 (2H, d, J=7.3 Hz);

MS (FAB) m/z: 1318 (M+Na)".

© (Zh) (2R,3R,4R)-4-Hydroxy-2-(hydroxymethyl)pyrrolidin-3-yl 4-0-(6-deoxy-p-D-

glucopyranosyl)-a-D-glucopyranoside
The compound (13.3 g, 10.3 mmol) synthesized in Reference example 2 (2g)
was dissolved in 1% hydrochloric acid methanol solution (250 mL) and 20% palladium




5.98 (1H, m, 7.07-7.41 (35H, n; M5 (FAB) mz: 1014

(MtH) +. (3b)

2,3,6-tri-0OBenzyl-4-0(2, 3,4, 6-tetra- 0O benzyl - (3-D-gl

ucopyr anosyl ) - D glucopyra%gside The conpound (4.85 g,

4.79 mmol ) synthesized in Reference exanple 3 (3a)

was di ssolved in dinethyl sulfoxide (40 nL) and

pot assiumt-butoxide (2.15 g, 19.2 mol) was added
hydrdyxedeseashorf @ g) ovasddBgd teieta. ifoldpvedd hssirring pithe neitctuid O@ler a

for 1 ded to th tion.
hyc} e hiraSsghsre 7 4 Boyrh oA s LA aS ke bd By G fiRtion,
286 hionaceital @ hil pRadidded kheetd 8a Mictm] @8 vadREm @ shad

with a saturate ]ggeous NaCl solution (20 nm). After

mlIhUtﬁSw’a“be sllvend “wmdhst hpruader r@é@ﬂ@dmr@a!urﬁeané aftetig was passed

arobg ¥ Bl Eigf sl (RE¥{odw SRRV iSRRI 1806

amiA6E wa&r $200f L) Wa@ﬁés@edsthkcmgho rrh(e?anﬂsfaammwad@hﬁdxmn
thereto, foll owed stirring of the m xture at OOC

desiresk comnegngd Wavmrmenv%d mléer\m@lcadj peegsure 2adhié was putifiedhusing

s 0 S B S ARSI By
to obahutﬂlaﬁedreaqwle&umpblmﬁ (1s®k, UIS"/QYBs(aZQchFﬂe)ss sAfd er it WaS . ;

1%5 i th anhydrous sodium sul fate, the solvent was i
[a] §3$3K%@5%ﬁhﬁﬂnder reduced pressure. 66 The residue |

R D MHE R AL e P s MEERAsI TR 507 16/@ht m

3, 21t§}paaam 4 hg @ess rssféuql dd, @—9@@9%& P C%ECI:{ Gm), w@l #55 (2m,

as a browi oi

m), 3. 6961'82 5L, 1911751983 @HB@l){B 88 (USH;H) M 24(1HAS), 44 3831(1@2 i,

:72}?) a%%@#ﬁ'&%ﬂ’ 7.09-7.32 (35H, nm); M5 (FAB)

Bc N&@@Bﬁﬁbq@%nzybwy&ﬂ% Rz yh Xy car Poayh-2-78eN2y.b0¥%ys,

nethylpyrrolldln-B-y
75.9273.2684.3i%73,8837y| - 4- O- (2, 3, 4, 6-tetra- O benzyl - (3-D- gl
[ an l).-a~D gl ucopyranosi de The conpound (537
Iusxggﬁ%yg%aa%gpfﬁgynthesized i n Reference exanple 3 (3b)
was di ssolved in nethylene chloride (15 nL), and

trichloroacetonitrile (277 L, 2.76 nmol) and
<Reﬁxgm@¢% ampledycl o[ 5. 4. 0] - 7- undecene (2 drops) wer e

CRIFIGLISHEL D (O Db A L0k R e ittt

I)gﬂkgﬁwﬁmﬁgmoff under reduced pressure, it was purified

using silica gel flash columm chromat ography
(3a)(hb1xla?hé6én+®~lbewé14a®é,2 3584, 6-tetrpo® thenzstliPyDaglivonpyravosyl)-Do
An1date

obt a
glucopyranos1
a-D-Cellobiose octaacetate (4.15 g, 6.12 mmol) was dissolved in methylene
chloride (50 mL) and ally! alcohol (2.09 mL, 30.6 mmol) and trimethylsilyl

trifluoromethanesulfonate (1.11 mL, 6.12 mmol) were added thereto under ice-cooling, |

followed by stirring of the mixture at room temperature for 4 hours. Water (20 mL) was
added to the reaction mixture and after the mixture was extracted with methylene

" chloride (50 mL), the organic layer was washed with a saturated agueous NaCl solution

(20 mL). After it was dried with anhydrous sodium sulfate, the solvent was distilled off
under reduced pressure. The residue was dissolved in methanol (40 mL) and sodium

methoxide (2.36 mlL, 12.2 mmol) was added thereto, followed by stirring of the mixture




Aftgptitaseinied zmhLa)rﬁnadr@uszmtpa stlfade,uhe boiviknd siad distiled off under -

(611 ng, 99% as a yellow oil. The conmpound (223 ny,
0.50 mol ) synthesized in Reference exanple | (1i)
was di ssolved in diethyl ether (10 nlL) and
trimethylsilyl trifluoromethanesul fonate (9 L, 0.05
nmol ) was added thereto. A €3l ution of the imidate
(611 ng, 0.55 mmmol) in diethyl ether (4 nL) was added
dropwi se thereto and the m xture was stirred at room

at teenpenperatee far! BarmDoweg SOWAL § elas hadddttb YharbdRn(ixture until
dro was agded to the reactjon m xture, the solvent

the Rt EnGEIF e Gecape RsiTak e GligEw aves pHigEsdl the solprat wasdigfilted
ofﬂ\ﬁﬁlepféﬁhéédjgﬁééﬁen Oheirkdihift IRl dl%sloﬂ/%E it R Ig—!ﬁ%net{}y\}gm%aémde (60

chromat ogr hexane: di et hyl et

mldtﬂﬂdlsndmhﬂl)dﬂﬂﬂ (kd? g d1. iénmm‘r):)wumﬁﬂc{ea@&rﬁg unBei%g¢e-asoling,
ellowoil. 1H NVR (400 WHz, CDCl3): S 3.24-3.86

al e
follopiad DY oigha mEyUest thﬁamezte@ee@msqfqr 19ppinujey., Benzyl
brcﬁ)m;ﬁé ﬁ%@?@k&?ﬁ% ‘{Zﬁ)ﬂ"lff’{%)ag’%?%id}_b%tﬁ‘;%él dt§9rr mixtdré aZd e hRAHe was
stifredRat3Ro M Rymgerkiychy fox ¢ hautsy v atn;xy(lrmtﬂnw N LS a;dd:edi gj ﬂng 3ea)_|t_:Egn
- a-D-gl ucopyr an .
Lo TR 198 AR ) AR AR oy e apigsi

layex #aPivashdd 3 w%&@'rﬁﬁ%ﬂ%@aﬁﬂa@@%@ﬂ%% Ne8l MUWO mL).

et hyl acetate and hydrochloric acid- net

fed§lﬁ9d° s o B o T e S R e

&Qhéx@he 4thRDabictate, ADLIET0: 1 1881, NOFT td SMaifitid &@sﬁ‘ea\@ﬁe
flltered through Celite, the sol vent “was di sti |

coraptfunlsir{@éﬁ % welit 8% e s aleaelord spkid-hanol (2 ) and 28%

SRR MR Fre P ot e A oOPBgH o SRCl ek 8 §8 g Pom

m)m am@s (S ingrs.0418.13 i Memy, svess. dQSIH' h§gd Bis. 3&!0&@%} 5.91-
essure it was purl y an i on exch ange

593&}1{#111 56575%4503/5}36@)) col umm (water-" 1. 4% anmoni a

)/ +t was purified using silica gel
MS{‘@%S% col urmrmT']r oimat ogr aphy (ethyl

acet at e: net hanol : water, 1:1: 1 V/\/) to obtain the
desired title co ound (54 /%)as a col orl ess

(353 ot-pties Bsubdtdada.3:4; @}@zeomazﬁd ﬂu@ﬁm@yﬁ-ﬁ;?
M—|Z D20 8 2.90 (1H, d J=12.5, 2.2 ,
glu%&fﬁ? J= 1?2 5 5.1 I(—|z), 3.16-3.22 (2H, ),
3. 2'8h630041%)c(uﬁ&l,(4 ej g, $79&nﬁol§2yrﬁlhleﬁ|ge% lrﬂkgfeﬁmgfg)aan%ﬂe 6 kbh)
wa:%?ilpfolépd 1§ lignghlqzsylf'ome (49w} ﬁqc%potgsggmq p_yippir));plde (2.15¢, 19 2

mmol) was added thereto, followed by stirring of the mixture at 110°C for 1 hour.

Water (30 mL) was added to the reaction mixture and after the mixture was extracted
with ethyl acetate (150 mL), the organic layer was washed with a saturated aqueous
NaCl solution (20 mL). After it was dried with anhydrous sodium sulfate, the solvent

was distilled off under reduced pressure. The residue was dissolved in 1,4-dioxane (36

mL) and 16% aqueous sulfuric acid solution (3 mL) was added thereto, followed by

" stirring of the mixture at 100°C for 1 hour. Water (30 mi.) was added to the reaction 4

mixture and after the mixture was extracted with ethyl acetate (150 mL), the organic
layer was washed with a saturated aqueous NaCl solution (20 mL). After it was dried

with anhydrous sodium sulfate, the solvent was distilled off under reduced pressure.



<Ref erence exanple 4>

(2R, 3R, 4R) - 4- Hydr oxy- 2- hydr oxynet hyl pyrrol i di n-3-y14-0O

-(6-fl uoro-6-deoxy-(3-D

gl ucopyr anosyl ) -a- D gl ucopér anosi de (4a) Allyl

2,3,6-tri-0Obenzyl-4-0(2, ,64-tri - O benzyl - 6-f1 uor o- 6-

deoxy- (3-D gl ucopyranosyl)-a- D gl ucopyranosi de The

compound (6.43 g, 6.97 mmol) synthesized in Reference
Theazadp wap ey usmsﬂd:agsbﬂashd:olumﬂclﬁeﬁnﬂ@fn‘phy Qlﬁebiaﬂe ethyl

thyla nosul fur trif|uoride
aceis, B ol VSO AASETER S5 ComgPiesdal 15 et 6 pkpsar
brodR®iIM Xture at 60Cfor 1 hour. Methanol (10 nlL) was
added to the reaction m xture under ice-cooling and

'H NRR (480 M He, ecmﬁs) éSth 96-895f(0H, B, mmmBﬁBHﬁhbM 452831 Ve,
to the reaction mxture and the

m), grgéaﬂ(l(ll}h;@r 7*\5;?/337 HelSRBe™i t h a sat ur at ed aqueous

MS $EARVIYNYEL egaagar bonate sol ution (50 ni) and a
glgt u?lat e?e} gueous NaCl solution (50 nmL). After it was

dried wth anhydrous sodlun1sulfate t he sol vent was
ced sure. The residue_wa

60)&%1##%%9 6?55%55@%5%55%3 oXprarBsn T bayigEYme By lpyrolidin 3.y
23 £ 5 SRLERLRT D AP RREQ el AR BBt 7

gluceB9fnasde yeI | ow sol | d 1H NI\/R (400 MHz, CDC13) 5

3.00-5.20 J80HZ) 5401(
d, Th&ﬁ?@P@%()SW S50 Sé mm%wnﬂ;eegyﬂwn Referama exagplen3b)

waskﬁﬁ}li%etgﬁén% lg%%/ 1(5j8?a (E!Ed ?CEJ({T??CGB%%I}FZS% éd-f N

mmﬁl()ﬁﬁd d@&Xa{zabﬁyE}o[ngL OrPRyidesas yi droﬁs)gzl/fﬁ@ aayddanestdl Gollhed
compound (5. 06 ? 5.47 mmol ) synt hesi zed |n Ref er ence
a

by surgEAtdheampdurs at e @r@@@t% dor 40 mEwkRsn Syt 5 splyentiwyes

IO ke St e
chrosiategraphy (béxanbethyl xdetutg 5al, 196 aiathianine Wiy te ocbadin ih41date

hour After the ction mxture was_filtered through
(611c88; P2 BHerelIgg o che\amanad |1 duedrs0 mmed Sptisestin

Requexre%%uslﬁP1eEft¢1 rv@a%'d@éé@lv@@ﬁl Bl glgt Lfek 48 nﬁ%) ldl thifiRth ly%&;

um chromat ogr ap exane: aceta
triflubrdm8thinc@nlfonatNP tlg 0ol mmml)t\hﬁ added tlreeﬂot Atdotutivarmychend

B iSRS gt o
the r{l%(grz w8 ’st?rrépat(rgkghl’terﬁizeratupgsfo(ﬂ Eé\ﬁ)mﬁfég Aﬁ@rﬁtn(:ﬁﬂ}mﬂine (4
drop PRa3RA4R)o the Beaetyh oxytuld; Bersolieoky eadibidited ofPufdee nainl ek
presg/urltg.t H{é Peg}&{u[: gvlals gﬁgﬁg’d using silica gel flash column chromatography
(hexane:diethyl ether, 2:1, V/V) to obtain the desired title compound (395 mg, 57%) as
a pale yellow oil.

'H NMR (400 MHz, CDCI:;): & 3.24-3.86 (17H, m), 4.00-4.10 (2H, m), 4.25-4.54 (11H,
m), 4.66-4.87 (8H, m), 4.95-5.12 (3H, m), 7.12-7.39 (50H, m);

MS (FAB) m/z: 1402 (M+H)".

(3d) (2R,3R,4R)-4-Hydroxy-2-hydroxymethylpyrrolidin-3-yl 4-O-B-D-glucopyranosyl-
a-D-glucopyranoside




yl
2,3,6-tri-0Obenzyl-4-0(2,3,4-tri-0O benzyl -6-fl uoro- 6-
deoxy- (3- D- gl ucopyranosyl )-a- D-gl ucopyranosi de The
compound (646.0 ng, 0.73 nmol) synthesized in

Ref erence exanple 4 (4b) wA$ dissolved in nethyl ene
chloride (12 nL), and trichloroacetonitrile (0.38 ni,
3.66 mmol) and 1, 8-di azabi cycl o[ 5. 4. 0] unde-7-cene (1

dr opheweinpoastii@d 1 e 0e350mmb )| sy Red7edom ’edfbrefidenBalibld 18c)
m xture_at roomtenperature for 30 mnutes. After the

wagslispaiyed wamethanal (R middngd ethyl aestate fuld.cndhydeshlosic atide

. i et using.sili | tlash
USRI b8 B o ) YR
thdretoelolipvadbnetirmyiof tie raldhat At roped ﬂeﬂ?eﬁitdﬂ uhd@rday@rogen
(740.2 nmg, 98.5% . The conpound (326.7 ng, 0.73 mm% )
atggsphers SPbhoyh ASFeie seastian apeE Waqﬁhtqrércﬁmow@@mm

i WA | uti on of 0
o B F T gDt R ol B eP L na 2507
amimaliy weics GO0V E] wete addedtidtbioefolioived By Rlidrindas¥ tRdGi8dure at
thereto under a nitrogen atnosphere. A solution of the
roqmyipaegatiredor Y0 mipuiesn Afitestthgsoleanhmias dstiled offanderdodited

_ ' ] Xt ure .an he 69  mxtur S
présfurt 1EWbERRIAGT BN CLorREe 135 ERpsBN ) ipn trate
1.495 afmoniaOv£136. Furbdr) it was pagddeduding §iliea g0 dBEL e8TumnXt ur e
and after the solvent was distilled off under reduced

chromatagranbly (Phylgcstagn mgthapolimater. &ilphsV/H & ehtaintiodgeirpd title

g]ﬁ@a(g hd, t di um

Cmﬁ dr ogeﬂc F%%%Ztagelago ti%%oaﬁ% ?f%;wszaﬁ%ga sat ur at ed
(ol us(cNetd, D,89] ution (20 nL). After the organic

Layer was dried with anhydrous sodium sulfate, the

"HIGYBSAR0 WEke. B200:i8 2.801 (dduiild 5, 2etitice @. I9r(@Bs d,d=aRd, 5.1

j cont.ai ni h : i.xf ur.e urified

e IS PHE AR I R o T Hetb a2 A L 5
4. 26hexpf1el, ehhy ko (Head, 3kl ) 15.0 ng, d 9=150{3t e the

desired title conpound a form (126.0 ng, 13% as a
M&difdmesddt (MTHH. NMR (400 MHz, CDC13): S 3.00-5.20

(39H, m, 7.00-7.60 (45H, m; M (FAB) niz: 1315

(M+H) +. (4d)
<Re¢RRn8&RexdR)pld 4Hy dr oxy- 2- hydr oxynet hyl pyrrol i di n- 3-yl

- (6-fl uoro- 6- deox

4-0 -(3-
(2R3 Ryt -&ﬁydéﬂ&gtlsyd%éﬂérhy&am@hbw%%@ﬂé@wp%dfmy—B-D~
. 1.096 mmol)..synthesized in Reference
gluéééén%q%gﬁ%a_)?ﬁ@w ana%lg%é ved :f] melt hanol (10 nl)
QA b d165- - If 6060 S irOA. and
TSk o e Al G el
glutdperatosyl)-teDighneg viewoside i rring of the mi xture under a

s T GRS 28t .0 a1 Pasiqed Hbbg araRen FERIE 610
wad @iss1Wedin WasSdia@depttA DR8I PmP dnd BRthylaminosulfur trifluoride (2
mL, 20.50 mmol) was added thereto, followed by stirring of the mixture at 60°C for 1
hour. Methanol (10 mL) was added to the reaction mixture under ice-cooling and the
mixture was stirred for 30 minutes. Ethyl acetate (50 mL) was added to the reaction |
- mixture and the organic layer was washed with a saturated aqueous sodium
hydrogencarbonate solution (50 mL) and a saturated aqueous NaCl solution (50 mL).
After it was dried with anhydrous sodium sulfate, the solvent was distilled off under

reduced pressure. The residue was purified using silica gel flash column




m xture was stirred for 10 m'nutes The sol vent was

distilled off under reduced pressure and after that

an aqueous solution (100 nlL) thereof was applied to an

ion exchange resin (Dowex6 Ow x 8) colum, and 1%

ammoni a water (100 nL) waspassed through. The

anmoni a wat er contai ning the desired conpound was

concentrated under reduced pressure and it was
chrqmatographl (dnskmg:fﬂ;ﬁlyl iaceiatg,eﬁ: 1 fVia5to oblaunthe dhsimmdeitegoampoynd

t h at e: Jwat er, 521111 \ to
(50& &%y’ﬁi ?ﬁ‘%sa%%ﬂ? { e compound (23.1 ng, 5\2/?%) as a
Hﬁpﬂlﬁzo (4b@%§1§|§NrR®?g§8%% é@?%gggm mg%]c)%?@t#g ﬁlsﬁm% 3%0 (11, q,
- I=18020:),36.00 (12 ), MR0-B6BGOH, 80); (21H, m), 3.95 (1H, s),

H, .43 (1H, d, J=8.0 Hz), 4.50-4.80 (2H,

MS@EBEH%@%?W)@) J= 4(0 Hz): MB (FAB))m{z: 460 (I\/H(—|)+.

<Ref erence exanple 5> (2R, 3R

4R) 4- Hydr oxy- 2- hydr oxymnet hyl pyrrol i di n- 3-yl
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by stirring of the mixture at room temperature for 30 minutes. After the solvent was
distilled off under reduced pressure, the residue was purified using silica gel flash
column chromatography (hexane:ethyl acetate, 4:1, 1% triethylamine, V/V) to obtain
yellow oily imidate (740.2 mg, 98.5%). The compound (326.7 mg, 0.73 mmol)

" synthesized in Reference example 1 (1i) was dissolved in diethyl ether (13 mL) and a
solution of trimethylsilyl trifluoromethanesulfonate (6.6 uL, 0.037 mmol) dissolved in
diethyl ether (2 mL) was added thereto under a nitrogen atmosphere. A solution of the

imidate (740.2 mg) in diethyl ether (5 mL) was added to the reaction mixture and the




sodi um sul fate, the solvent was distilled off under
reduced pressure. The residue was purified using
silica gel flash colunm chromat ography (hexane: et hyl
acetate, 12:1, V/V) to obtain the desired title
conmpound (8.67 g, yield: 89@@ as a colorless oily
substance. 1H NWMR (400 MHz, CDC13): S 0.00-0.20 (12H
nm, 0.90-1.00 (18H, m, 3.00-5.20 (26H m, 5.20 (1H,
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through. The ammonia water containing the desired compound was concentrated under
reduced pressure and it was purified using silica gel flash column chromatography
(ethyl acetate:methanol:water, 5:2:1-1:1:1, V/V) to obtain the desired title compound
(23.1 mg, 52%) as a colorless amorphous substance.

[a]n™® +49.6 (c 0.30, H,0);

, 'H NMR (400 MHz, D;0}: 6 3.00-3.07 (1H, m), 3.20-3.27 (2H, m), 3.30-3.80 (21H, m),
- 3.95 (1H, s), 4.29 (1H, brs), 4.43 (1H, d, J=8.0 Hz), 4.50-4.80 (2H, m), 5.00 (1H, d,
J=4.0 Hz),

MS (FAB) m/z: 460 (M+H)".




yellow solid. 1H NVR (400 Mz, CDCI3): S 3.00-5.10

(26H, m, 5.23 (1H, mM, 5.33 (1H mM, 5.95 (1H m,
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(5b) Allyl 2,3-di-O-benzyl-4-0-(2,3,4-tri-O-benzyl-p-D-glucopyranosyl)-D-
| glucopyranoside . _ _ ) ,

The compound (8.67 g, 8.17 mmol) synthesized in Reference example 5 (5a)
was dissolved in tetrahydrofuran (150 mL) and 1.0M tetrabutylammonium flucride THF
solution (20 mL, 20 mmol) was added thereto, followed by stirring of the mixture at
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(5d) Allyl 2,3-di-O-benzyl-6-fluoro-6-deoxy-4-0-(2,3,4-tri-O-benzyl-6-fluocro-6-
deoxy-p-D-glucopyranosyl)-D-glucopyranoside

The compound (2.23 g, 2.66 mmol) synthesized in Reference example 5 (5¢)
" was dissolved in acetic acid (20 mL) and water (1 mL}), and palladium chloride (II)
(0.47 g, 2.65 mmol} and sodium acetate (0.87 g, 10.61 mmol} were added thereto,
followed by stirring of the mixture at room temperature for 14 hours. After the reaction

mixture was filtered through Celite, the solvent was distilled off under reduced pressure.




2 Deoxy Dgl ucose (10 1 g, 61 5 rmol) was di ssol ved in
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the reaction mixture was cdbled to room t enper at ure,
triethylam ne was added to the reaction m xture until
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was cooled to room
saturated aqueous NaCl solution (20 mL). After the organic layer was dried with
anhydrous sodium sulfate, the solvent was distilled off under reduced pressure. The
residue containing the o, p mixture was purified using silica gel flash column
chromatography (hexane:efhyl acetate, 6:1, V/V) to isolate the desired title compound o
" form (122.6. mg, 11%) as a colorless-oil.

'H NMR (400 MHz, CDCl): § 3.00-5.20 (37H, m), 7.00-7.60 (40H, m);
MS (FAB) m/z: 1227 (M+H)".




tenperature, the solvent was distilled off under
reduced pressure. The residue was purified using
silica gel flash colunm chromat ography (hexane: et hyl
acetate, 2:1-1:2, V/V) to obtain the desired title
conpound (1.33 g, yield: 882 as a pale yellow oil.
1H NWR (400 MHz, CDC13): S 1.49-1.64 (1H m, 2.11
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heating under reflux of the mixture for 3 hours. After the reaction mixture was cooled

to room temperature, triethylamine was added to the reaction mixture until the reaction

mixture became basic and the solvent was distilled off under reduced pressure. The

residue was dissolved in N,N-dimethylformamide (100 mL), and

benzaldehydedimethylacetal (12.9 mL, 86.1 mmol) and p-toluenesulfonic acid mono-

hydrate (585 mg, 3.08 mmol) were added thereto, followed by stirring of the mixture at
20 mm Hg at 50°C for 3 hours. After the reaction mixture was cooled to room

temperature, water (50 mL) was added to the reaction mixture and after the mixture was |



Cextracted with nmethylene chloride (100 ni). After the
organi c | ayer was washed with a saturated aqueous
NaCl solution and dried with anhydrous sodi um sul f at e,
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m xture was cooled to roomtenperature, water (3

NaGhagluterEd mb). t Aerribwas daxd witl mh@namo‘érﬁlmulﬁatve the solvent

was JisHid SorY R0 SR hESnih ' T teue 858 piifed tiine il oo
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anhydrous sodi um sul fate, the solvent was distilled
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490491(1H m, 503518(1H m, 7.13-7.26 (51-1,
n?g, 7.49 (2H, 7.58-7.62 (1H, n), 8.02-8.04
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was dissdReddcihanetic ai‘X(h('I[SI ] Par{dGedter MasL}jaIKBthb weguratwas stirred at
i sopr.opanol and water . %1 and zi nc, powder

60°C tor g)hofsmd 3 IWHPWS 5%%@1@6%“?19&%1 B WS ©ooded ta room
tem;%g:%{t%k fsmg ao%“?ﬂstflfgg fo L&gglf lﬁ%ét\ﬂgge@%eh%%' lue ger

m xt ure
purifie@hsingodilica gel fiash suthane oldoadidgpaphy (hexane:ethyl acetate 2:1-1:2,

V/V) to obtain the desired title compound (1.33 g, yield: 88%) as a pale yellow oil.
"H NMR (400 MHz, CDCls): 6 1.49-1.64 (1H, m), 2.11 (1H, brs), 2.25-2.36 (1H, m),
2.62 (1H, brs), 3.33 (3H, s), 3.44-3.65 (2H, m), 3.76-3.87 (3H, m), 4.41-4.52 (1H, m),
4.65-4.71 (1H, m), 4.81-4.82 (1H, m), 7.26-7.37 (5H, m);

* MS (FAB) m/z: 267 (M-H)".

(6c} Methyl 3-O-benzyl-2-deoxy-6-O-p-toluenesulfonyl-D-glucopyranoside




roomtenperature, it was filtered through Celite and
the solvent was distilled off under reduced pressure.
The residue was di ssolved in ethanol (50 nL) and

hydr oxyl am ne hydrochl oride (913 ng, 13.1 mmol) and
pyridine (1.06 nm., 13.1 mmofj were added thereto,
fol |l owed by stlrrlng of the m xture at 60C for 50

m nutes. After the reaction mxture was cooled to
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MS FAR)Imend( MOG) and the m xture was heated under
reflux for 40 hours. After the mxture was cooled to
roomtenperature, the solvent was distilled off under
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7.54-7. gl -8.08 (2H, m;
extracted Wlth methylene chlonde (100 mL). After the organic layer was washed with a

saturated aqueous NaCl solution and dried with anhydrous sodium sulfate, the solvent

was distilled off under reduced pressure. The residue was purified using silica gel flash
column chromatography (hexane:ethyl acetate, 4:1-3:1, V/V) to obtain the desired title
" compound (20.8 g, yield: 99%) as a yellow oil. o

'H NMR (400 MHz, CDCly): § 1.71-1.78 (1H, m), 2.26-2.31 (1H, m), 2.33 (3H, s), 3.32
(3H, s), 3.94-4.14 (4H, m), 4.40-4.44 (1H, m), 4.52-4.59 (1H, m), 4.80-4.81 (1H, m), '



M5 (FAB) mz: 340 (M+H)+. (6h)

(3aR, 4R, 5R, 6aS) - 5- Benzyl oxy-1 - benzyl oxycar bonyl - 4- hydr

oxy- hexahydro- cycl openta[c]isooxazol e The conmpound

(4.08 g, 12.0 nmol) syntheﬁlzed in Reference exanple 6

(6g) was dissolved in net 8ol (40 nmL) and sodi um

nmet hoxi de (696 L, 3.61 mmpl) was 78 added thereto,

followed by stirring of the m xture at room

5.03- ér@ﬁt{m; m),&7.0%97.20 (6idn} . 7.4(50ME X3 BOw), 7. B7-We2 (Hdadey 166-7.71

m xture until the reaction mxture becane

(ZHngﬁt?g’?%gﬁézg r it was filtered, the sol vent was

MSQEaRH L/ zqf der reduced pressure. The residue was
Fssghgeﬁ dﬂ acetate (40 nL), and a saturated

aqueous sodlun1 hydrogencarbonate solution (20 nL) and

(6e)tb f |1% fﬁg'@fgy 00 6%3{15%@6 3}?&9&6&@3@%9 %lwqpry?%glé?d? ﬁg
MO SrbubdE. SPER, siﬁ%@j%ﬂ{egzé@fn ef@l% Ee @0GpI06 (6d

m nutes. "The organi c | ayer” was washe a saturate
wasaljssebred iNeiens ¢ Qnil.p and aﬁilmh)lochdd(l’aﬁ g,eiM ﬂ) o} arett 18 drown-

6o s D sP e ey sttt o Gt Sy iErnglty cal
IOOF’@ %h&ér‘;‘aqnﬁ@ eﬁgltnﬁé h'eféafoig? Ihofulsa%h’te? \%%&tﬁﬁrn%fﬁfré’ gfaﬁQSMed

(hexane: tate, 2: : obt al n

to rates tmrml waken (ﬁ_ﬁ)cmh)iw@g &Biedgo thel reﬂicﬂhon]:ﬁ%uraandaaﬁmlﬂ&
mixég%v%ggftgc% vgl%/dgt:ht P %:tqa(siBS ,rrpe.[%;% 102 gér %%}led gith a
satu%até:? aeéw@ﬁp’s Kiddd somnon§36lﬁﬂ_glbiﬂel? hSohas c%eé%@a éﬁlyﬁfc’d? s?_lamm

H, , 3.88-3792
sulfnt):,, the s@iyert m,s d@btﬂ]@d: 8ff3imide) r,edﬂcadlﬁ:res@t_l_ﬂd, Tdil,e résrdile. WasHmiyrified

u51n§)s411c%eﬁl%§é)co ékgg}élat(oﬁg_qq;;ly_ (ﬂ%xgﬁcj: 1@%&#&% Ig éé?() S ,Z\I/_IN ) to
obtae-desiBRNAWY dmtrdun@@;nzy b oyimag Panyd a pAX BN O1l.

... tyclopenta[c]isooxazol -4-
H MR @00 MHO-Gaky 16- U721 88, (3114n10,r2 32 BéiiH] mB-HELI 61D

m. 3 LAY T e et SER T TRe i 1A Thiahpre 93

(LHWRS, 4575580 VB, th)) anBLhyi gﬁ@ rﬁﬁlsqzr}-si% (1115 rHj—)? 1367@6 (5H, m),
trichl oroacetonitrile
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ol | owed by stirring of the m xture at
LJS?Q nf?%%%é?&tur for 1 hour. After the solvent was
distilled off under reduced pressure, the residue was
purified usi ng silica gel flash colum chronmat ography
€l
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The conpou
was dissolved in 1sopropanol (50 mL) and water (2 mL) and zinc powder (2 g) washed

with 5% aqueous hydrochloric acid solution was added thereto, followed by heating
under reflux of the mixture for 25 minutes. After the reaction mixture was cooled to
room temperature, it was filtered through Celite and the solvent was distilled off under
reduced pressure. The residue was dissolved in ethanol (50 mL) and hydroxylamine

" hydrochloride (913 mg, 13.1 mmol) and pyridine (1.06 mL, 13.1 mmol) were added
thereto, followed by stirring of the mixture at 60°C for 50 minutes. Afier the reaction
mixture was cooled to room temperature, the solvent was distilled off under reduced

pressure. Water (20 mL) was added thereto and after the mixture was extracted with




synt hesi zed in Reference exanple 6 (6h) was dissol ved

in diethyl ether (12 niL) and trinethylsilyl
trifluoronmethanesul fonate (12.tL, 0.07 nmol) was added
thereto. A solution of the imdate (734 ng, 0.73
mol) in diethyl ether (3 nffy was added dropw se to
the m xture and the m xture was stirred at room
tenperature for 1 hour. After triethylamne (4 drops)
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Jmﬁill(Hng’y%-OB@r(SH Impmgqt SHE M), 7.56-7.60 (1H m), 8.06-8.08 (2H,
tri-O benzyl-4-0(2,3,4-tri -0 benzyl - 6-deoxy- ( 3-

m)p- glucopyranosyl) a- D-glucopyran03|de The conpound

@?1 ) synthesized in Reference exanple 6
| s ed in nmethanol (6 nL) and tol uene (6

nL) and sodlun1nethOX|de (2212 L, 1.15 mmol) was added
ereto, followed by stirring of the nixture at 50C
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m); 3929538 3 . Sbo- 3o ) 5 5 ooty g, 368 Jada f s 00
(0.7 1y, B8.9b44. LB ABH), 4.63 (0.3H, d, J=11.7 Hz), 4.63 (1.4H, 5), 4.67 (0.3H, 4,
J=9.5 Hz), 5.21 (0.3H, t, J=3.7 Hz), 5.28 (0.7H, d, J=3.7Hz), 7.25-7.35 (5H, m), 7.43-
7.47 (2H, m), 7.54-7.60 (1H, m), 7.99-8.08 (2H, m);

MS (FAB) /z: 340 (M+H)".

© {(6h) (3aR,4R,5R,6aS)-5-Benzyloxy—1-b;:nzyloxyca:bony_l—4—hydroxy—hexahy<_i_rp-

cyclopenta[clisooxazole
The compound (4.08 g, 12.0 mmol) synthesized in Reference example 6 (6g)
was dissolved in methanol (40 ml) and sodium methoxide (696 pL, 3.61 mmol) was




M5 (FAB) mz: 1141 (M+. (6k)

(3aR 4R, 5R, 6aS) - 5- Benzyl oxy- hexahydr o-cycl openta[c]i so

oxazol -4-yl 2,3,6-tri- O benzyl-4-0(2, 3, 4-t

i - O benzyl - 6- deoxy- (3- D gl g,} opyr anosyl ) - a- D- gl ucopyr an

osi de 80 The conpound (363 gg 0.32 mmol ) synt hesi zed

in Reference exanple 6 (6j) was dissolved in nethanol

(8 nmL) and I N aqueous potassi um hydroxi de solution (4
added fhewis folitcbesl Byneirgh®of the nligwedathyom ttempéragrofor L eurs.

m xt ure at 80C for 8 hours. After _the reaction
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6H, T (1H, d, J=10.3 Hz), 7.15-7.44 (35H,

iy NER((WS\Q}\AH: DGO 103#-Hp3 (16D), 2.47 (1H, brs), 2.50-2.56 (1Hmm;)
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(1Hd&q>ey1 PR, ma%r(mowla) s@¢1Px, @l MWH@P@SMC@H Jhe
ound (313 ny, nmol synt hesi zed | ference

MSéE( méz: 670 eMjt-Haas d| ssol ved i n nethanol (8 m_) and
ethyl acetate (4 nlL), and hydrochloric acid (5 drops)
and 20% pal | adi um hydr oxi de-carbon (300 ng) were added.

(61) t(Bak,etm 5K, 6h$osvBenbox 61 befidylekyehrbbid-Hexliyde. at room
nperature under a hydrogen atnnsghere for 6 hours.

. cyclﬂxpetné&[&:hmxm&tyl@sﬁ oriscQrbenzykd-9+(2.8 &rta O tspadghdeoxy-p-D-
hmge t]B sol veng s distilled off wunder reduced
g pP}érssu Q I@élfcﬁg%rgfl s(l nm.) and 28% ammoni a wat er (300

L) Theksmpagdiadst e D87mesbY @?ntﬁéﬁﬂzd‘dhﬁ RiEfefénde@ximple 2 ﬁf)
stirred at roomtenperature for 10 m nutes. After t

was dggisolepd ingasthpliess 1‘:1111131@@!6 dffmihded trichtiueasgdtopitabs(4p e Lt $é3
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by stirring of the mixture at room temperature for 1 hour. After the solvent was distilled
off under reduced pressure, the residue was pu;riﬁéd using silica gel flash column
chromatography (hexane:ethyl acetate, 6:1-5:1, 1% triethylamine, V/V) to obtain
imidate (734 mg, 84%) as a yellow oil. The compound (244 mg, 0.66 mmol)
synthesized in Reference example 6 (6h) was dissolved in diethyl ether (12 mL) and

" trimethylsilyl trifluoromethanesulfonate (12 pL, 0.07 mmol) was added thereto. A
solution of the imidate (734 mg, 0.73 mmol) in diethyl ether (3 mL) was added
dropwise to the mixture and the mixture was stirred at room temperature for 1 hour.

After tricthylamine (4 drops) was added to the reaction mixture, the solvent was




it was purified using silica gel flash colum

chromat ography (ethyl acetate: nethanol:water, 1:1:1,
V/IV) to obtain the desired title conpound (107 ng,
yield: 81% as a pale yellow solid. 81 'HNWR (500
MHz, D20):61.19 (1H, d, J=579 Hz), 1.53 (1H, dt,
J=13.7,6.8 Hz), 2.18-2.23 (1H, m, 2.27-2.33 (1H, m,
3.07 (1H, dd, J=9.8, 8.8 Hz), 3.19 (1H, dd, J=9.8,
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4.11-4, 14 J=7.8 Hz), 5.06 (1H,
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a-5-az cycl o[ 2. 2. 1] hept ane Azi de epoxi de
M%@?ﬁh@?@d#%ﬁm\% 1985, 1469) (2.03 g, 6.97 mmol) was
di ssol ved in ethanol (40 nmi) and Lindler catalyst
(0.4 g) was added thereto, followed by stirring of
(6]} HBaRPR1SRy @Sﬂrr‘jel@:mzalohydr mgmglcayMBMexﬂ-qﬂxd; hours.
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ed for 1 hour. After the sol vent
gl %%&%? I%FDdélg%p é?éreduced pressure, the residue
was Thel c¢rﬁp@ﬁ1dt(s1mg1g§o kP ean@¥ byfthaasRd ePREffence example 6 (61)
chr omat ogr aphy §rret hyl.ene chl ori de: ethanol,
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WB.SL acidpd tg the reagfion .qmmgre( urpil ghe reactgm r(ul{H:re b@ca\ﬂmclnbuﬁfa]l—lz;f}ﬂer it

was n{ ﬁé‘rﬁé]tﬁl?:%\%yenﬁrﬂag‘ d%gglé(i M‘{A 'EBl er r{:%bc)ed p}‘éssurg %ge 1?63136?16

purfldd, BRgABidaRel Rish okt @hﬁnﬁtc%‘#ﬂ:h?éﬂ et BB QXY I@ :1,
- 0xa- 5-aza- hi raycl o[ 2.2 1gihe tane car boxyli ¢ aci d
V%Wﬁpal%@p@ps1re title compound (173 mg, yield: 47%) as a colorless

amorphous substance.

'"H NMR (400 MHz, CDCLy): § 1.61-1.69 (1H, m), 2.48-2.55 (1H, m), 2.72-2.78 (1H,
m), 3.13 (1H, dd, J=9.5, 8.8 Hz), 3.21 (1H, dd, J=9.5, 5.9 Hz), 3.31 (1H, dd, J=8.1, 7.3
Hz), 3.36-3.54 (SH, m), 3.59-3.62 (1H, m), 3.79 (3H, s), 3.74-3.94 (SH, m), 3.99 (1H, d,
1=8.8 Hz), 4.32-4.38 (2H, m), 4.50-4.67 (7H, m), 4.76-5.00 (5H, m), 5.01 (1H, 4,
J=11.0 Hz), 5.12 (1H, d, J=3.7 Hz), 7.14-7.44 (35H, m);

_ MS (FAB) m/z: 1141 (M)".

(6k) (3aR,4R,5R,6a8)-5-Benzyloxy-hexahydro-cyclopenta[clisooxazol-4-yl 2,3,6-tri-
O-benzyl-4-0-(2,3,4-tri-O-benzyl-6-deoxy-B-D-glucopyranosyl)-a-D-glucopyranoside




The conpound (930 ng, 3.51 mmol ) synthesized in

Ref erence exanple 7 (7a) was dissolved in nethano
(20 nmL) and 20% pal | adi um hydr oxi de- car bon (280 ng)
was 82 added thereto, followed by stirring of the

m xture under a hydrogen a$¥rosphere for 6 hours.
After the catal yst was renoved by Celite filtration,
the solvent was distilled off under reduced pressure.

Therhe @6mPbiend¥363 eigs 8oL \eMol) Ryethisitedds ReBdr&ice@xample 6 (6])
saturated aqueous sodi um hydrogencar bonate sol ution
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sulfaje.\the sadvenb b distiH @Ild@rde@uos%d presgypp Shates(ans wasgurified

TR B S5y RS
obta{r3the dedired4itleompditdd (308 $r)g, yiel®0)146) 24 a(pald, yelbw amorphous
5.10-5.25 (2H, n), 7.25-7.45 (5H, m): MBS (FAB) m z:

SbSEPOC.( MkH) +. ( 7c)

R 4R 5 ORI Pt AL Ly

(1H, J;hhamagl@s {Smaﬁ)bgmzl(m &t ijeoBen\Hz)es1 88, 23*(@1{@1)}33)3@91}1
synthe3|zed I n Reference ex

ad, 15558, 8 ke et i porSdiiar mod y1ad (o5 T E354 %0
e TR sﬂ%o‘*@; o e s ORI S 0 R 5 2

(3ﬂ£€ﬂfor 3 hours After it was confirmed by TLC that
I%%I\EB{{Q“ al had di sappeared, benzoyl
‘@ N+ g, 74 nmol ) was added thereto and the
m xture was stirred at OC for 1 hour. Water (20 m)

was added to the reaction m xture at 0OC and after the
(6]) rfl K BRMR, ¥Hs! - Amin@é;fadraﬂythhy@bhyhethpbydomntﬂhﬁ 4eDgéni c

' Ig@/ r was WaShy,lg V\bt a saturated aqueous NaC
deoxg/- U BIYRORYSEOS K p-Drglycapyranogids dri ed vvith anhydr ous
' hyr}a&ﬁ%t%mtm HRSD 9 IR HASestho i R %fexarg‘ﬂg%r(ﬁk)

uce essure e resi pur i
was shslsolced igehethdrad (B md) anndmthyh%roetam (@gnhp layd hmahdenemhgt (5
t he desir

t.at N Y/ 1 itl
drong AP e MtyEefbonsal B9) WoR A thetedifpllowsg by
stlrnhlé/lc:)f {HEQRix M at @Qﬁi]tgﬁlpergmgugcfe'r h@lygt‘b §Q1§'5{m here for 6 hours.
0,72(4.511, s), 0.77 (4.511, s) . s),

Aﬁeﬂﬂ@gee(cnos Dixtus) wa@ﬁ]&?eth}E@JgflﬂtlltMthe 8)1‘931112 (N@S Eisltlﬁyd, off
under réldcl)lcédo pr%f}s}lre r?)[ethancﬁ 3 g'n(.)L.) an?i "28% ammonia water (300 uL) were
added to the residue and the mixture was stirred at room temperatire for 10 minutes.

After the solvent was distilled off under reduced pressure, the residue was purified by

" an ion exchange resin colurmn (Dowex 50W x 8) (water-2.8% ammonia water). Further,

it was purified using silica gel flash column chromatography (ethyl
acetate:methanol:water, 1:1:1, V/V) to obtain the desired title compound (107 mg, -
yield: 81%) as a pale yellow solid.




s), 4.46 (0.511, n), 4.66 (0.511, s), 4.69 (111, m, 7

4.78 (0.511, m, 5.15 (211, m, 5.44 (111, m,
7.39-7.36 (511, m, 7.41 (211, m, 7.55 (1H m, 7.95
(211, m; 83 MNMs (FAB) niz:8?28 (MrH) +. (7d) (2R, 3R
4R,
5R) - N- Benzyl oxycar bonyl - 3- benzoyl - 2, 5- di hydr oxynet hyl -
4- hydroxypyrrolidine The conpound (997 ng, 1.89 mmol)
"HIYMIRN@90 264z, i fRed enence, €¥applez)71.67 ng wep-13i 5 8% yed
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<ngté” at ed gl.}eous ammoni um chl oride solution (2 nl)
HLECHGEHR'S ‘T he reaction m xture at 0OC, ethanol was
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glwbmhncmyk){oaDegl(ld@yMn)JSME he organic | ayer was washed

i th sat urat ed aqueous NaCl solution (15 nml). After
310 e B AR PR e T o U SPP OBy 2t S-aza

bicSAbMEN |H8REne di Still ed of f under reduced pressure. The
reS|due was purified using silica gel flash colum

chr dmsieegoaph (T dthabadne,: X6t lh%S aecﬂ)a(ms 22637 nMhdl) wtae dissolved

in Ryt o' 0L e i o s et rzeto Enfopi busiming
of e %Qxﬁr@&d@?&'hy&ﬁ)gexﬂatﬁl%sﬁw;eqfoﬁ' il'ﬁouf.@ 'Af?er%ﬁ)e Zaté’igst(v@"'

2H,
renpr?zz)ed bw@e te,gfgjratmrz it \!4@211(5»’1%151 i et@ I (40 mL) and the mlxture was

e A R R AR e G el

pref@ire, 1heﬁ‘é31ﬁii@+v)ls puttiddasingastidazeRaher Rnesn SPﬁ@ﬂﬁh%r%Jhgﬂd)
was di ssolved in_dichl oromet hane: cycl ohexane (

(m?ﬂgien ridseathapol Z0ch] G 0%CRtP ablgit the desirdrite compgund (1.21
45 B T o Fol | owed by stirring of the

HMNKRM(E)MHZ[GD[%) 82.15-2.35 (2H, br), 3.19 (1H, dd, J=5.8, 5.9 Hz), 3.35

(3H, ), 3.41 (1H, 5), 3.65 (1H, dd, J=5.8,11.7 Hz), 3.73 (1H, dd, J=5.8, 11.7 Hz), 4.11

(1H, 5), 4.18 (1H s), 4.54 (1H, d, J=11.7 Hz), 4.61 (1H, d, ]=11.7 Hz), 4.64 (11, s),

7.29-7.38 (5H, m); |

MS (FAB) m/z: 266 (M+H)".

(7b) (1R,3R,45,6R,7R)-7-Hydroxy-6-hydroxymethyl-3-methoxy-2-oxa-5-aza-
bicyclo{2.2.1Theptane-5-carboxylic acid benzyl ester
The compound (930 mg, 3.51 mmol) synthesized in Reference example 7 (7a)
was dissolved in methanol (20 mL) and 20% palladium hydroxide-carbon (280 mg) was

e e b B L e



tenperature for 2 hours. A saturated aqueous sodium
hydr ogencar bonate solution (5 84 nlL) was added to the
reaction mxture at 0OC and after the m xture was
diluted with ethyl acetat; (200 nL), the m xture was
washed with water (30 ni) Ad a sat urat ed aqueous
NaCl solution (30 nL). After it was dried with
anhydrous sodium sul fate, the solvent was distilled
added fhermadolloweilicestirpng of theenix fine undes a dydrogers aqmusplﬁére tor 6

houfs, R erabe st s amarecsot GEbie Slcgpvie So s fistlg of
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AR GAGEOn SR Dt 59 Ppihmi kg pf il 451
(1H,)&S), 1,61)04624 @ﬁ’mgsaﬁﬁéﬁg%ggﬂ” 7151$,57iz55( @15%14(@% d, J=16.8
MS%@EW?%@@Q&WH})-E NS (FAB) miz: 568 (MH)'. (7f)
(2R, 3R, 4R, 5R) - N- Benzyl oxycar bonyl

- 2, 5-di benzyl oxynet hyl - 4- benzyl oxypyrrolidin-3-yl
(70)2(IR,B,’&S,iSRﬂRbénBWZ-ylb)@-Q—Eb&yhimmhy@ﬂplenmbthﬁl—ﬁiem]ym(y’a’z-

| | )-a-D gl uc, de Th d
o0 PR S54RSS OHELR UG TREHSRE ence. oxanpl e 2
(2fphe cHRPostiaSE 9P ed 0i40 xﬁﬁngh@cﬁ%ﬂa' i Re?éi"el{c% e%pleai'ﬁb)

trichl oroacetonltrlle

was ﬂlssolcm%ﬁlagmﬁm @ [@an?] tl-b'mxldmwarisly(l ehlpnd@(?smg;rﬂ;ﬁz) mmol)
was HEGGR BETSEE F DIRR LS rpar R LS PORRier: B PebouRr S s
conﬁ%e\ﬂ?yTﬂ@ﬁlagﬁﬁt a{r!ngéjm‘a{eha 1 ecﬁsa%ﬁ@zﬂ&?%fﬁ% zfgéfggﬁd%%slﬁL

resi due was purl usi ng

0.74ahmolyetngdaahyiefchexainhe atiiyte weedtiated at 6°( for 1%our. Water (20
triethylamne, V/IV) to obtain colorless oily imdate

ml) wapgldeg to g@q@actupn aigerpyise apg 436}1@(3 noxare wapeRtracted with
ethy?g I?ee %Pﬁz/ﬁ?r%%’lflg ézlge(%% %%%%%ﬁ-gﬁ H:P a saturat‘e?l 21ueous N%CT Ollutlon (20
mL). After it was dried with anhydrous sodium sulfate, the solvent was distilled off
under reduced pressure. The residue was purified using silica gel flash column
chromatography (hexane:ethyl acetate, 10:1, V/V) to obtain the desired title compound
(218 mg, yield: 84%) as a colorless oil.

" g NMR (400 MHz, CDCls): 8 -0.24--0.04 (6H, m), 0.72.(4.5H, s), 0.77 (4.5H, s), 3.34
(1.5H, s), 3.38 (1.5H, s), 3.67-3.80 (2H, m), 3.91 (0.5H m), 4.10 (0.5H, m), 4.40 (0.5H,
§), 4.46 (0.5H, m), 4.66 (0.5H, s), 4.69 (1H, m), 4.78 (0.5H, m), 5.15 (2H, m), 5.44 (1H,
m), 7.39-7.36 (5H, m), 7.41 (2H, m), 7.55 (1H, m), 7.95 (2H, m);




trimethylsilyl trifluoronethanesul fonate (7 L, 44 nol)
was added thereto under a 85 nitrogen atnosphere. A
solution of the imdate in diethyl ether (5 nL) was
added to the reaction mxture and the m xture was
stirred at roon1tenperature850r 1.5 hours.
Triethylamne (12 L, 88 nol) was added to the reaction
m xture and after the solvent was distilled off under
Mg ¢faBeavarsessMHel)’ it was diluted with ethyl. acetate
(20 nL) and the m xture was washed with a saturated
aqueous sodi um hydr ogencar bonate solution (20 nlL) and

apgd € It,i:0 0 pL). After .t
O B R s M e A S e S S g
hydrolf/pgreglididee - sol vent was distilled off under reduced
pressure. The, residue was purified using silica gel
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solution (5 I um roxrde-car bo
(3X1 4@, 6P nuael) addetr (Shetpivas addeditbeved, fflosid by isigingfof the
.t he nigégre under aggydrogen at nosphere for 2 hours.
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corfSuTRAYSE x&%;yieraz 854Y4s Aso1ari&Rbar | ess solid. 1H NWR

. (400 MHz, 0): S1.15 (3H, d, J=5.9 Hz), 2.92-3.19

H MR (440 MBIz26D&15)35 3 60388 (9, nB, 89845119, (48 m),) 30T, 30655,

m)v%%- @H?}g),%ﬂ(lg{dmjigg%%m’?d, :}:,}'E)HZ);A 31 (1H d, J=8.0

MS (FAB) m/z: 402 (M+H)".

(7e) (2R,3R,4R,5R)-N-Benzyloxycarbonyl-3-hydroxy-2,5-dibenzyloxymethyl-4-
benzyloxypyrrolidine
The compound (643 mg, 1.60 mmol) synthesized in Reference example 7 (7d)

’ ‘was dissolved in dichloromethane:cyclohexane (1:2, 18 mL}), and

benzylirichloroacetimidate (2.7 mL, 14.4 mmol) and trifluoromethanesulfonic acid (29
pL, 0.32 mmol) were added thereto, followed by stirring of the mixture at room

temperature for 2 hours. A saturated aqueous sodium hydrogencarbonate solution (5
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deoxy (3-D- gl ucopyranosyl)-a-D- gl ucopyranosi de The
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ves S0 B e VTR B R
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(hex@ﬁé’ eﬁyﬂ&@t% (431 E?‘NSH&S!REM&I%T&E%}%E& n@e ShrHEARM" é@[‘?ﬁig‘,jﬁeld.
he conpound g, 1.92 mmol) synthesized in

73‘Vd?@fielcel¢dessexhrrpl e 8 (8a) was dissolved in nethanol

R GICRER Sy 1 Pttt (R b Y 05

4.12{@@ aved Py i ddr 14 1913 HEF4@62<4 s gH’ﬂm) 5@, d, I=16.8 Hz),

emperature for 14 hours. After the reaction ni xXtur
5.03v@%., € Jlésddz)t hodbh, rapl7it5e7.38@0AHE, 89 vent was
Lstille . er reduced pressure. The residue was
MS&@*W@U%@(M& silica gel flash colum chromat ography
(hexane: et hyl acetate, 5:1-4:1-3:1, V/IV) to obtain
the desired title conmpound (1.43 g, yield: 83% as a
(7f) 8RR B SRIMbBpiolexycabpaylapdedibenzyloxymethyl-4-

benzyloxypyrrolidin-3-yl 2,3,6-tri-O-benzyl-4-O-(2,3,4-tri-O-benzyl-6-deoxy-p-D-

glucopyranosyl)-a-D-glucopyranoside

The compound (426 mg, 0.49 mmol) synthesized in Reference example 2 (2f)
was dissolved in methylene chloride (8 mL), and trichloroacetonitrile (0.25 mL, 2.45
mmol) and 1,8-diazabicyclo{5.4.0]-7-undecene (7 pL, 0.05 mmol) were added thereto,
followed by stirring of the mixture at room temperature for 15 minutes. After the
solvent was distilled off under reduced pressure, the residue was purified using silica
" gel flash column chromatography (hexane:cthyl acetate, 5:1, 1% triethylamine, V/V) to
obtain colorless oily imidate (398 mg, 80%). The compound (248 mg, 0.44 mmol)
synthesized in Reference example 7 (7¢) was dissolved in diethyl ether (8 mL) and
trimethylsilyl trifluoromethanesulfonate (7 pul, 44 umol) was added thereto under a
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hyd%ﬁ?_’g%le—as & fﬂ'o%ﬁlgevg% a?lg%{ 832 3!5 l;gxslt nce 1y PI &%:R nglxture under
a h)7d2r8R§)en Ratﬂl@sﬁ}égb"for Mhours '\@xf{eF ﬁ@cafﬁ(lﬁt w@?e?nc(% hﬂ%{ Ceh(esﬁi])tranon

4R) - 4 I—g/drox - 2- hydr oxynet hyl pyrrolidin-3-yl4
28% eamipstchestgr 6.8 oidoxas fadded thereto and the muxture was stirred for 10

mm%ltes q'lhe s&egﬂt%aossd\fstﬁlea o% Lgldglp 2ide %?gssure and the residue was
passed through an ion exchange resin column with water (30 mL), 1% ammonia water
(30 mL) was made to flow. The ammonia water containing the desired compound was
'conc.entrated under reduced pressure and was purified using silica gel flash column
chromatography (ethyl acetate:methanol:water, 5:2:1-1:1:1, V/V) to obtain the desired
title compound (47 mg, 64%) as a colorless solid. |

© TH NMR (400 MHz, D;0): 6 1.15 (3H, d, J=5.9 Hz), 2.92-3.19 (4H, m), 3.26-3.73
(13H, m), 3.85 (1H, dd, J=5.1, 5.1 Hz), 3.93 (1H, dd, J=5.1, 5.1 Hz), 4.31 (1H, d, J=8.0
Hz), 5.03 (1H, d, J=3.6 Hz),

MS (FAB) m/z: 472 (M+H)".




5. 88 'Th.'e ‘cb'h"pound ( '17‘5”0..”1 nrgO 11 rmrol ) synt he3|zed

in Reference exanple 8 (8c) was dissolved in nethano

(10 nmL) containing 1% aqueous hydrochloric acid

solution and 20@6palIadiugkhydroxide-carbon (100 np)

was added thereto, followed by stirring of the

m xture under a hydrogen atnosphere for 2 hours. After

the catalyst was renoved by Celite filtration, 28%

ammoni a water (0.5 nmL) was added thereto and the

ure tirred for 10 m nutes. The sol vent was

<R%¥ﬁ:°qQF@& gf under reduced pressure and after an

(2R@Rtmg%m@}di&tpﬁydxbfﬁﬁ&hylﬁ}Qghaﬁh)s, ?ﬁ‘g‘oa(%%leﬁgx& 8- cﬁany—B D-

I on exchange™ resin ( Dowex olum, it
glucep)ataaulswwli)hglmdpmnd@ water (100 m_) The armronl a

COW ST ERA LR @a?ésdah %p:pl G
glucfokgr%gt@a F&{%ﬁ&g{eap.y (et )1/ 1, VIV) to obtain

t ha‘héesmpeahd dzt1l9eg CHTPaLHY s@ﬂ&eglzed@l Ré&FUhcedskam 519, 2 520)
col orl ess SO|Id 1H NMR (400 MHz, CDCl13): 6. 3.0
was dysgp|vedyn NJV-dimqthylforgamide G mb)gndsodymghpdridaLp, 124, 895

mmé lég\lrfae gdde‘!l‘tﬁer%toh'ﬁw?der gg-cgglﬁ@, f&ﬁo%ﬁed%%t%@f the mixture for 10

rence exanpl e
rmnﬁtﬂrR BRRi¥RjodddcH0OBanD; £87 ytdﬁmwwhﬁﬂddﬁy tieodeacton-Bixyilre and the

-086 deoxy-a-D gl ucopyfr g al ucmﬁ ranosi de

s stirred at room tempera or om's Methanol (5 )fwas added to the

g B s g R

acet&e Q70 mh) Was sg!dﬁdhe sheedction IRefter end éheergnnd Bydr v&hsh\).rashed
..was di.ssalved i n_nethyl ene ride:c ex

with G2 P A PES e NAG L Dany hsrit e aried

wuhla(;m?&om@dzmﬁ Re £tk thé YAVQTRIR @ﬁg%me%ﬁ%ﬁeﬁ%uﬁlced(p%eé&re

mol ) wer ‘e added thereto,
The s@sudueuwrag pofifieh esmg xilign geldflash cohumrt dxmanfagmphy ﬂmxane ethyl

scerdfy it o0 Y790 1 W e ot BOE s P LA e D 4

coloBléssaid after the m xture was dil uted W|th et hyl
,...acetate 2001%2, it was washed with water (300 nl)
HNMB. (406 h§ueduSH, shdiivd-AY (FFh eme Ar10dAHL m), 5.20

sol uyt 3 was dried wth anhydrous
(IHSYBLB&J%O@{#F‘S Byig/ QORUmM e di stilled off ander
MS (fetRicRs: preaaywHgt. The residue was purified using

silica gel ?q Hﬁ col umm chr omat ogr aphy (hexane: et hyl

acetate, 5:1-2:1,

(8b) Allyl 2,3,6-tri-O-benzyl-4-0-(2,3,4-tri-O-benzyl-6-methox y-6-deox y-B-D-
glucopyranosyl)-D-glucopyranoside

The compound (1.80 g, 1.92 mmol) synthesized in Reference example 8 (8a)
was dissolved in methanol (30 mL) and tetrahydrofuran (6 mL), and palladium chloride
(II) (67.4 mg, 0.38 mmol) was added thereto, followed by stirring of the mixture at
room temperature for 14 hours. After the reaction mixture was filtered through Celite,
" the solvent was distilled off under reduced pressure. The residue was purified using
silica gel flash column chromatography (hexane:ethy! acetate, 5:1-4:1-3:1, V/V) to
obtain the desired title compound (1.43 g, yield: 83%) as a colorless amorphous

substance.




V/V) ”t“o obt ai-n 4. 71 -g 'of a pal 'e yel | ow'ei |. 89 HNI\/R

(400 MHz, CDC13): S 3.50-4.20 (4H, m), 4.45-4.80 (3H
m, 5.00-5.60 (5H, m, 7.32-7.46 (12H, m, 7.59 (114,
M, 7.99 (2H, n); M (FAB) z: 462 (MrH)'. (9b)
(2R 3R 49S) - 3- Benzoyl oxy- N- behzyl oxycar bonyl - 2- benzyl ox
ymet hyl - 4-hydroxy- pyrrolidine The conmpound (183 ny,
0.40 nmol) synthesized in Reference exanple 9 (9a)
'HOARAUEE MHAL CDE,re3Rd @HE s); BI25:5.0@ (1741, i) 5.1879H, m), 7.20-
pyridine (96 L, 1.20 nmol) and
74@&?QHU@Wonethanesulfonlc anhydride (0.10 nL, 0.60
%@Q$ t+hereto, followed by stirring of the
ute At 20 minutes. Water (10 nL) was added
to the reaction mxture at 0C and after the mxture

was ext racted with nethylene chlorid the organic
(89 dyBy SR nteSsnay ot N- lﬁnéﬂpwcatmyhaﬁmbmmet yDpyrrolidin-
d
3 ﬁg&%ﬁgﬁ%‘gt’m—b ﬁl@i éo ven Igetg 80’&? ntralglrJS

lue sk ERfy1) RI-BSEUESHyrataside esi due was purified using
s @ngg&ca )é()el fI%sh@)ggl um chr omat ogr aphy (hexane: et hyl

aceflae eompound (W24 nig 0S5 mannl) tsimethekizsidrie dRetferbIItce example 8 (8b)

RO W T
mndol RandA, I BidzaticydId[5. lﬁ@]&ﬁd@?-@@ne( ﬂr?%ﬁrere%dés&f t?let‘éﬁ) (ﬁ;-l%dv'ed

m, 7.59 (IH t, J=7.4 Hz), 7.
by stEnRy ofihe:mizgre pivieps tempg@yure for 30 minutes. After the solvent was

disbiRE &%uﬁlcf%)r %!I[ Eg({] éu%()(ﬁearre ?@%Bbﬁlrg Zé/llés(i)ri%s 4 f I

uoropyrro oun

colﬁmﬁtchﬂﬁma@‘aph’y (Bemeeﬂge acxaspd: g, 19, (Rhylanase, w\%)sel obRdin
2-di met hoxyet hane (20 i) and di et hyl am nosul f ur

Colt)tltsrﬂ()thslmtﬁéte((éfi 4 mg64%g. Ibe ﬁ?@pyurwa@S%m Osﬁﬁemmo@ at
s RAe HIR:ARIRELEGHE L o) LS AL 5 5 U na

somtdrecrf tﬁnﬁatytsttgt eﬂluommmesmﬂmrm foydr, W&ﬂﬁbgﬂﬁésﬁhfcd in
uti on was added to the reaction m xture at

dletlilart Pthelt(éatﬁ%‘{jaﬁ‘vmleﬁ therftje Heda pddtroganatmpspharee Avaglution of the
e L RS TR

midthne. wahfstifted b rovmStempetatuge fom2t Hbued) Nprektop smERAR WML, 0.057
sul fate, the solventwas-distilled-off under re uced
was added e Feastonmixiazs qedraiﬁﬁt &g solyERgVas dmtdkd@éf under
r ate
rodod PRy Wk AIONB WG A Yot ATIGRR) Ghid e ARG washed
with hustucitidedqueshs spdiuen Mﬁrb goticrbbndt& 48 uni®h (2081 PirssOsatted

aqueousrﬁattglasgﬁtltton %80 nn11f, ?\?’t%r h%toﬁga%culr:ygrav{ra?sodr}taedewlth anhydrous
sodium sulfate, the solvent was distilled off under reduced pressure. The residue
containing the mixture of o and § isomers was purified using silica gel flash column
chromatography (hexane:diethyl ether, 3:1, V/V) to isolate the desired title compound
form (150.1 mg, 13%}) as a colorless amorphous substance.

"H NMR (400 MHz, CDCl): 6 3.20 (3H, s), 3.25-5.20 (39H, m), 7.20-7.40 (45H, m);

- MS (FAB) m/z: 1327 (M+H)".

(8d) (2R,3R,4R)-4-Hydroxy-2-hydroxymethylpyrrolidin-3-y1 4-O-(6-methoxy-6-
deoxy-B-D-glucopyranosyl)-a-D-glucopyranoside

L MIA SIS 0 s 1= e e



90 (50 ng) was added thereto, followed by stirring of

the m xture at roomtenperature for 20 mnutes. After
the solvent was distilled off under reduced pressure,
water (20 nL) was added tg the reaction m xture and
after the m xture was extr §ted with ethyl acetate,
the organic | ayer was washed with a saturated aqueous
NaCl solution (20 nm.). The solvent was distilled off

undée comgoumt(1pPdsagriel amthd henthesizeldim Refsreper ¢xfaingpde 8 (8c)

[ Ll flash I, h L. .
was (RS IRE IR endlaLe Mg SonSiRine Jh Rt B by SoRLioe egidsphuign
and D04 PUIEHTR % 40}%3§|\/I§—Iz, c@gf%@% 3.10- 4. 20
of the maBture NHder 3 ydndgen 4tB@spberzGoy Shpurs.n fie7th8 @atalysbwas OH,

remed DY Fleiof, AT 6 RPEPRbHGEt S s 29t hgetoummd

mix@rORYSE §i8tddfoP 1 @rifhutes. The solvent was distilled off under reduced
2,3,6-tri-Obenzyl-4-0(2,3,4-tri-0O benzyl - 6- deoxy- ( X-

prespirg lané afiiraaragygous-salubon derediydtmas3 vde aieddo ap dumekchange

: 7 0, ol )..synt hesj z N Reference l.e
resi i Rs0n? 5 8 Bl AS IR PR B R AT D e
amnidTi€ Whef esifhiRithe ddstred QodBoitld wak ddncdfilted 1Aer reduced

1, 8-di azabi cycl o[ 5. 4. 0] -7-undecene (11 L, 76 nol) were
presgg ead pweiied eing sibedq gahdlgstbgolamp chiomptegranhtydethivkt ure at

Qr eq.for.,1 ' f t sol v
sootf SR EERRAEE S Clin VL bR e Blnd i ool ol L
mg, B8%) piik chlodldssuelidg silica gel flash col um

L..chronmat o ra%g (hexane: et hi/l acetate, 5:1, 1%

H NMRe@AG Ve, 1) Chy): §)3-904- 28 16 Hil.rmk 81231 (BHs ®), 63771 Hnd.daB &
(. .3 1009, . The conpound (263 ng, 0.73 mmol)

mkﬁy%ﬂ%%idzéggﬁﬁhkefer ence exanple 9 (9c¢) was dissol ved

MS (FAB) erhwi2 ghen’ (12 nL) and trinethylsilyl
trifluoronethanesul fonate (13 L, 73 nol) was added
thereto under a nitrogen atnosphere. A solution of

<Refdlifdate.ipcdet hyl ether (8 nl) was added to the
reaction mxture and the mxture was stirred at room

(2R, BRUYRF4AF b fy-2-0ydibx SmbiyIsrrolidink B4 HIORG-ded x40 0., 146
nol ) was added to the reaction mxture and after the
glucgpyrgrgsy)wed-glusenyransgidsf f under reduced pressure, it

' it t I L at 2 m_ dt
o, 23 i RS S Haa - oo So Rt i b e SR B Ayarony-
pyrrbdih@gencar bonate solution (20 nlL) and a saturated
aqueous NaCl solution (20 nm.). After the organic

| ayfae compoundi (@d7\e, PH7anmy b sribesizndi inMefurrcgtesampleel (1h)
was SRR e ol LRk SR o 2 TRORE, B 2S Gl i
benzFtrichloroacetimidate (2.0 mL, 10.88 mmol) and trifluoromethanesulfonic acid
(2.57 ml, 15.3 mmot) were added thereto, followed by stirring of the mixture at room
temperature for 1 hour. A saturated aqueous sodium hydrogencarbonate solution (20
mlL)} was added to the reaction mixture at 0°C and after the mixture was diluted with

ethyl acetate (200 mL), it was washed with water (300 mL) and a saturated aqueous

" sodium hydrogencarbonate solution (300 mL). After it was dried with anhydrous

sodium sulfate, the solvent was distilled off under reduced pressure. The residue was
purified using silica gel flash column chromato graphy (hexane:ethyl acetate, 5:1-2:1,
V/V) to obtain 4.71 g of a pale yellow oil. ‘

BBl BfhefetS, ?&EI(?‘JV%{S?Y stirring




'mc‘h-r'omat ogr a|-ohy” (hexané:. di 'et hy'I- et her ,' 74: 1, V/ V) 't'b”m

obtain the desired title conmpound a form (109 ny,

129 and (3 form (52 ng, 6% as a colorless oil. 1H

NVR (400 MHz, CDC13): S 1.09,(311, d, J=4.2 Hz),

3.00-5.60 (35H, m, 7.10-7. (40H, m; M5 (FAB) niz:

1209 (M+H) +. (9e)

(2R, 3R, 4R) - 4- Fl uor o- 2- hydr oxynet hyl pyrrol i di n-3-yl 4-O
'H (8B €06y MEe, DDk ) 6 Gp50-An0 $4H ) m B 42504 86 031Y,1a)) S 000R6 (7 {53,

synt hesi zed in Reference

d (109 90. 2 |
m)gﬁgg-g’:é% (@5}@;;@,%%@%@2%@9@{; mhia | % hydrochl oric

j h ation (5 nmL) and 20% pal | adi um
M%@é&&%ﬁ%bﬁ%@(% ng) was added thereto, followed
by stirring of the m xture under a hydrogen
at )pshphere for 1 hour. After the catal yst was renoved
(0RO AD- T Perralvon-beprypsrmtivmal-ddentyloometily-nssoxy-
thereto and the m xture was stirred for 10
m nutes. The solvent was distilled off under reduced
pr e¥heicampnchddl §3mgl 0140 nesol snth@ized paReReerch eLAGHle 91(92)

|g_n exchange resin (Dowex 50w x 8) colum, 1 % ammoni a
wa

@lvedap mgiylepgehlopideddank yn perdipYFIdinh 9 6appd i Gmimeleand
_ s i :
mfl&%ﬁ%@étﬁﬁg@g&éﬁ% %gr;g)dhﬁé’(cf %‘Rﬂ“@%@‘%ﬁopi pESdCh ?Ii;‘eggo, followed

sure*and it Was pu ie
by stirting f grlImikhas Bt 6°0) A0 nEhkeTEWaeH: AL MaB¥lided to the
acet at e: net hanol :water, 5:2:1-1:1:1, V/ to obtain

reagtia dire @t0°G and afteg Grepointide (@6 enyact@b9gth astlgylene chloride, the

oL LR S i SR ME N e 6 18 (Wi

driht vkith eAtydrélf sodimth a0t sbknt waOdshlldd offhnde? redBcddl H
m,; rl M5 (FAB) m(z: 444 (M+H) +. <Reference exanple
pregsuse. The residue was purified using silica gel flash column chromatography

R, R),-A4- H -2:f | t hyl lidin:3-yl .
kB ARG 14 TP Shty PR MR R bty abodeids
50% LasGapalé 2ERlov3 R '

.- 4R) - 3- Benzoyl oxy- N-benzyl oxycar bonyl - 2-f | uor onet hyl - 4-
H VR AP MUz EDG) 9@ FH2 G U8 262575 (L, 10, BS0-RES) (5H,

i i f e | h)_ di ssol ved
) G Ak e R S e T Lot ht B s fur
MSt(FialE) weei 482 (+H)E. nL, 0.83 mmol) was added thereto at
-20C. The tenperature of the m xture was gradually

rai sed and the m xture was stirred at 60C for 1 hour.

e D R T
The compound (980 mg, 2.12 mmol) synthesized in Reference example 9 (9b)
was dissolved in 1,2-dimethoxyethane (20 mL) and diethylaminosulfur trifluoride (0.84
mL, 6.36 mmol) was added thereto at -20°C. The temperature of the mixture was
gradually raised and the mixture was stirred at 60°C for 1 hour. After a saturated
aqueous sodium hydrogencarbonate solution was added to the reaction mixture at 0°C
until foaming was not generated, the mixture was exnécted with ethyl acetate and the
organic layer was washed with a saturated aqueous NaCl solution (20 mL).- After it was
--dried with anhydrous sodium sulfate, the solvent-was distilled off under reduced

pressure. The residue was purified using silica gel flash colﬁmn chromatography
(hexane:ethyl acetate, 4:1, V/V) to obtain a pale yellow 0il (545 mg). The thus obtained

pale yellow oil (545 mg) was dissolved in methanol (10 mL) and potassium carbonate

e - e e A ) T e T A D A AT I L L R T s e o



until foam ng was not generated, the m xture was

extracted with ethyl acetate (15 nL) and the organic

| ayer was washed with a saturated agueous NaC

solution (15 nL). After i% was dried wi th anhydrous

sodi um sul fate, the solvent was distilled off under

reduced pressure. The residue was purified using

silica gel flash colunmn chromatography (hexane: ethyl
(50 mgpwas edded:thereto/ ﬁé)loW@d bptsairmgoidyd mpitessit pidm (chif@ratyye for

H N 50-4. 25 H
20 siingles s B (18 1V, s i TSTght s recRyed tyepto; et (L)
was (%I\/idi-elglz tg@ﬂe( ff%%ﬂ;onﬁlxuﬁe 804 8adrAné Aiktufwad\RtEBBIWiN fhyl 3édate,

the @rg®)i8 Ry4SyagwBhed gwithoxsatiNalsd ngydous WNabil balntidon R0oehy. y Tl

solviigis iR o RS sale ol o S e bt ted g sitca
gel ﬂ‘@ﬁ ﬁﬁh&ﬁ%ﬁf&ﬂatb BBy (Hek8RNSeth il Reiatlenay v/vywﬁn(tﬂe c?esued

, and benzyltrichl oroaceti mdate (0.68 ni,
txtlewnmm)msdw@éﬂ mig @H‘%&)h&ﬁ@glﬂﬂﬁmlb aci d (16 L, O. 18

' R B THACE - ol Ao B P Rt ) i 2D L

m), @ggw(lggdmym hydr ogencar bonat e sol uti on (1 m.) was
ded to the reaction mixture at OC and after the

MS fﬁz&B)Jmél %68 (itH)ted with ethyl acetate (20 ni), the
m xture was washed with water (20 nL) and a saturated
aqueous NaC solution (20 nL). After it was dried wth
(9d) ﬁ(@R}I\ﬁB%éﬂzIBx%JxrBéﬁ)ﬂTz-béiﬁ 1oi9in\é€h3/l 4Vfﬁ§)r6{jﬁ1tdhklirﬁﬂ-yl

under reduced pressure. e resi due was purified
2,3, @mﬁgb@zm -4 -(BH- tm%hnmbiﬁtdmxww Prgluompysgsieyyl)-o-D-
ghexane et hyl acetate, 8:1-5:1, V/V) to obtain a
glucpBYEPesiss oi | (307 ny, 68%. 1H NVR (400 MHz, CDCL3):

S &h@@m% 3151d((35*? n‘lp 0.78- 80D s¥ethésHdd ifRefeferR-cka@Ble 1 (11)
(12 TT’}) m, 8.00-8.10 (2H, m; M (FAB)
was nhsgolva@m r(lmyl)eme chIonde (12 mL), and trichloroacetonitrile (0.38 mL, 3.8

S HE STRP T AL O B D SLIEEA oD et Ref s
follosﬁ)’é'@ltﬁ}%%_tﬁﬁéjof tle Bﬁiﬁf@ﬁ@@oxﬁ’f@ﬁﬁér@tuﬂeofof 19RMinWB$ After the

di ssol ved in nmethanol (6 nL) and potassium carbonate,
solv(elztﬂvasgilstﬂleé Offrimdr) rediaced paeksers, theaesidus, wisaurdigd disipy silica

e FsloR g G Y ko o SR B Bl e Vv o
obtaieEhIssks BIIf SSidae, (78RhRY 1605). m;ae sagpondd ezbang, 0.7hemol)

m xture was extracted with ethyl acetate (15 nL The
syntbesigediie Refyeice gaanmgSHae) was dissolved in diethyl ether (12 mL) and

trimethylsilyl trifluoromethanesulfonate (13 pL, 73 pmol) was added thereto under a

u

nitrogen atmosphere. A solution of imidate in diethyl ether (8 ml) was added to the
reaction mixture and the mixture was stirred at room temperature for 1.5 hours.
Triethylamine (20 uL, 146 ywmol) was added to the reaction mixture and after the
solvent was distilled off under reduced pressure, it was diluted with ethyl acetate (20

mL) and the mixture was washed with a saturated aqueous sodium hydrogencarbonate

" solution (20 mL) and a saturated aqueous NaCl solution (20 mL). After the organic
layer was dried with anhydrous sodium sulfate, the solvent was distilled off under

reduced pressure and the residue was purified using silica gel flash column




with a saturated aqueous NaCI solutlon (15 nL) ﬁdter
it was dried with anhydrous sodiumsulfate, the
solvent was distilled off under reduced pressure. The
residue was purified using silica gel flash colum
chr omat ogr aphy (hexane: eth3l acetate, 3:1, V/V) to
obtain the desired title conmpound (176 ng, yield: 74%
as a colorless oil. 1H NWR (400 MHz, CDCl3): S
chrdmd /
ﬁl'gf'apﬁgAB%Jdﬁ? g)ethgli’ ofhr, 5fl_%) 45;/ % ?O%Mm EHF\? g&u@d fe (:drgfibund v

formF()IOM@rhi%l) alx@ﬁammtﬁﬁl md.-Benmyd qngtleEs 6iluor omet hyl pyrr
ol i di n- 3-
' SR B0 Mk, GOGIgr 54.98,BH, &, It Ho)cs 88r) C6Tilens§1¢3.40
@O%E ucopyranosyl) a-D- gl ucopyranosi de The conpound
0.46 nmol ) synthesized in Reference exanple 2

MS((I«TA)B)méﬂ@DQs@@JrH)éd in methylene chloride (8 nL) and
trichloroacetonitrile (0.23 niL, 2.30 nmol) and

1,84diazabicyclo[5 4.0]-7- undecene (7 L, 0.05 nmol)

d foll f t he
(Qem£$11 r oom ?%ﬁ"p eratur e&we lfgl"#ﬁygwut S d%xtyeci‘ Bhe
g1u§(gjyyﬁfa,gy1y\@spdg1§(§ bt@dsiaé f under reduced pressure, the

resi due was urr?red using silica gel flash colum

chr BhfmcmycalptiﬂQMgam ﬂtﬂmjl)l syaihesiatdein Iﬁeférencb%xample 9 (9d)

ool AT ot G A5 B b

hydredigs- @:ﬁﬁ | Raslflded %et&‘%ll%é@@ Vigidink B HeGhit¥lre under

et her and trinmethylsi
a h}t’dfogdrmbmoﬁimhhmfes uhbon attﬁer(ﬂ& qzatfllyst%s merh)vedesy @elite ditration,

Jhereto unde iLtrogen A sol ution  of
25% AR AR T 1007 Bita vy R B R ine it Rt frel0
midu@RC tIhe ﬁolveﬂltxﬁé!‘,rcﬁ‘stﬁl%g ofehdet pelitided presutadnll raﬁgr @LE rés?cﬁl.@was
erature for 2.5 hours. Triethylamne (13

te
Ppasgagl thropghk aamch@aeham AeveoF0wiod) geluman dr%eermmoma rmelter (30

S ff under. red ressure
ol 85 et B by 1o o bl SRR e R
conv@sravaisider Wdﬁ&bd@)résaﬁﬂéra@ti @td:v@(bi@ﬂié& us@gisilita gel flash column
hydrogencarbonate solution (15 nL) and a saturated

chrefgafegiash Rerthy! gevtaemenihaneb witer. 5 Al tlek: 1t KEV)op ghtir thealpeired
titreV@ﬁlpg,l hé I@ﬁ/\fng /ajgﬁsyaggo(f&eesgggidum sul fate, the sol vent

er reduced pressure and the

H me (H0e NETS, @DOIJ) ietl1eirgl, $&5. 9@&),@98@1@5@}10@ \B7-3.77 i
romat ogr aphy exane: diethyl ether, 4:1 V/V) to i

(uﬁb@al“n“t &, GésJ‘S“e%l 20i5tH), ‘é@%&im}) 628 (HL, 7109 as a i
4 1H NWR (400 MHz, CDCI3): 8 1.10
Msgg‘blgﬁ %1‘9%34:4%@1 r% 3. 00- 5. (60 (35H, m, 7. )10- 7.40
(40H, m; M5 (FAB) mz: 1209 ( M+H)+.
<Reference example 10>

(2R,3R,4R)-4-Hydroxy-2-fluoromethylpyrrolidin-3-yl 4-O-(6-deoxy-B-D-

glucopyranosyl)-a-D-glucopyranoside
(102) (2R, 3R, 4R)-3-Benzoyloxy-N-benzyloxycarbonyl-2-fluoromethyl-4-hydroxy-
_ pyrrolidine

The compound (257 mg, 0.69 mmol) synthesized in Reference example 1 (1h)
was dissolved in 1,2-dimethoxyethane (5 mL) and diethylaminosulfur trifluoride (0.11
mL, 0.83 mmol) was added thereto at -20°C. The temperature of the mixture was 3
gradually raised and the mixture was stirred at 60°C for 1 hour. After a saturated 1



(10e) (2R, 3R

4R) - 4- Hydr oxy- 2- f | uor onet hyl pyrrolidi n- 3-vyl
4-0- (6-deoxy-(3-D gl ucopyranosyl)-a-D gl ucopyranosi de
The conpound (53 ng, 43.9 gBI) synt hesi zed in

Ref erence exanple 10 (10d) ““was dissolved in a 1%
hydr ochl ori c aci d-net hanol solution (5 nL) and 20%

pal | adi um hydroxi de-carbon (30 ng) was added thereto,

aquécnlslsodvenh idradehcdarbagiteodolitid wasddded tamhd esaction hythuegr 19°C
at nosphere for 3 hqurs. After the catal st was renoved
untip{paming was pqligeneatedthe nuigsra AR tecirdmaih qthylacataie (AasL)

and B ORLEL RabRitel Sl BB N oot 5 )
Aftqpriesaddrizdanicth aftiydrous bedinessuthaee, thesolveassadiistiltedughuaier

i on exchange resin colum wth water (30 rrL) 1%
redugReBIFSE Grat 5 residee wigs pubed warg akcs agl colffg armoni a

chroff@hé %]?}gm:\gﬂ( u%gg{i Q?eé% ,Sj,i,eg/\@q%ﬁfﬁﬂga C ess Oél (113 mg,

conc uced ssure an
44%Dur|f|ed usi ng S|I|ca gel flash colunn chronatography

| § et acet at e; \8
H e/%QOtME%Z GaGhF écﬁ 12 fHZé (éﬁn%uﬁa%o (5135 é3lﬁgm) &4 560428,

o ST S o NG 50 10 (O

MS(HAB)ME) 37TVRVIHEAB) M z: 444 (I\/HrH)+ <Ref er ence
exanple 11>
(2R 3R, 49S) - 4- Hydr oxy- 2- hydr oxynet hyl pyrrol i di n- 3-yl

(1085 R e SR Rl NARRH BRAS bk B HGAPY RBRTh el -
yrrdh‘ﬁimhl— Benzill oxilcar bonyl - 4- benzyl oxy- 2- benzyl oxynet hyl - =
d Iidi Th d , 1.77
e § RS baE Eﬁzﬂmﬁﬁ@r%exam 10 (109
was‘?lhs%él‘%le&’ ﬁﬂmbﬂﬁg&éh@ BhIBF OBy IR kY G- Ph@%ﬁlﬂﬁ ahd: 2, 45 nl),

- benz richl oroaceti mdate (0.66 nL, 3.54 mmol)
benmfdlchlorﬁalc@tundn’@t(ﬁéﬁeshl ¥ @&mczl):ami— mﬂnomm@h@?suﬁmkc) acid (16

L, BT ForReh Sters i earibeloUbHRg by SHmes oGtk 3 room
temﬁéi‘ﬁtﬂf@ﬁ)?@ yafYeOUS AL RANYLARRORRARAL ZoRRldAbr(B

was added to the reaction mxture at 0OC and after
mL)t\ha atided tor the vamstich hirttedt ap0P@ a8 aftetthy mixtoet wdsali [@@Dwith

ethyéagfé%@o @ibvfﬁsiﬁrr]led AN m%%wilgéw%) @ frgﬁ a(@?ﬂ%?gtg

aq uc‘%fug &faCll SolWBSh @' Vﬁaﬁ Rhy @1’1%1&5 A e%m)usss%hfuﬂ ﬁ)lfaw‘ €he

sol vent was d under r pressure.
solvemtsi abubstiliad oﬁmdﬁlr Educadspreﬂgum |Theaegdle Wduaamfmdlwamg sﬂlca

gel %ﬁ%xggﬁlrnrg hrngto ﬁy a%xgﬁeh&hylaace%a?e §11-5" 11V/\>6 to ob%am a
colorless oil (307 mg, 68%).

'H NMR (400 MHz, CDCl): & 3.50-5.25 (7H, m), 5.50-5.75 (4H, m), 7.20-7.50 (12H,
m), 7.60 (1H, m}, 8.00-8.10 (2H, m);

MS (FAB) m/z: 464 (M+H)".

" (10c) (2R,3R,48)-N-Benzyloxycarbonyl-4-benzyloxy-2-fluoromethylpyrrolidine
The compound (307 mg, 0.66 mmol) synthesized in Reference example 10 (10b)
was dissolved in methanol (6 mL} and potassium carbonate (27 mg, 0.20 mmol) was

added thereto, followed by stirring of the mixture at room temperature for 2.5 hours.




yellow oil (866 ng) was dissolved in nethanol (15 nl)
and potassi um carbonate (65 ng) was added thereto,
followed by stirring of the m xture at room
tenperature for 1 hour. Aft% the solvent was
distilled off under reduced pressure, water (20 nlL)
was added thereto. After the mi xture was extracted

Afiat trtreh by asadi @HRUMT drdder Aidged predsane wammmz Qs WAL and
a saturated aqueous NaC solution (20 nlL). The

thegpixiisn vaqasirastast with effylogeetatmdémle gatiebyar waswashed

. ' i £ sing Sdli.ca I flash
with anb e RO R SR i Bl RS ey grops
sodvilinYsulfie,ahé gdler: hews desille@ dfftuntitare @A %Rlﬂé&@m%.z 38 Midue was
yield; 30%9 as a_ colorless oil. "H NWR (400 VHz

puigdigdysyng @%.@sﬂaﬁm@lmwpmmatagMy@wn@myl agetate, 3:1, V/V)
to ﬁﬁ%{? Eﬁﬁggéﬁﬁii%@pouﬁdq?767m%,6yigﬂ:1§j7|4%%s' a MohE&RY, M 2

'H (MR 3RGHEEENCBEN)Y b 085 CASMOMY, Im)25 561574 Qe iB), hph-AsPanH,
zyl oxypyrrolidin-3- yl
m)p' 3, 6-tri-0 benzyl-4-0(2,3,4-tri-O benzyl - 6- deoxy- a- D
r -D- gl ucopyranosi de The conpound
hﬁ%@?@ﬁ%@%.%ﬂﬁ@%ﬁ%@?) synthesi zed in Reference exanple 1
(If) was dissolved in nethylene chloride (10 nL), and
richl Qroacetonitrile (0 2.95 mmol) and

.3 i,
UOtﬂ), §21 > 45)AY Beatgorycatbonyirhewreixy( D fluoromatiey pyretlidin-3-y1
{ L . | b t [ ft
23 O ME L 05 i O S P B PR oo D e

glusspyvaptideas distilled off under reduced pressure, the
residue was purified using silica el flash colum

chr Ehstasnoaps (398Teg dhde meal) synthesized i Referencg ggample 2 (2f)

; Lo M | o v i
was.t( %ﬁ%ﬁ\tﬁ%, it Wle%c\éﬁo(%i%% gﬁ_{}a&l{]g gg&lrlr(%j:o aﬁeﬁ%&%rlr%%q %inmi?E b 0
muRY)dndess-drdabicycRe b arodrcendyerEl7 @ L1 b.0514ma)) w8 added thereto,

di ssolved in diethyl ether (10 nL) and trinethylsilyl
folloypd by, shirgimg of reBixiyre htoeny mperagge fay )5 mutesd ddigr the

- L [ re. A._solution.of ..
o AEREL R ol L RSB TRy Bl 0
gel dldstecbltron thenaegeighyiheiatethg] acethtd, o1, MK tidtieylnaie, V/V) to
ed at_roomtenperature for 1.5

stir hour s, C
obaip icﬁ{oﬁlﬁsé’rﬂyﬁ@(éai% e compays {18 i de gupd)) exmghesized in
ReftRAG &:amhpM X4 Hioe) @Qsdd@é‘é)th?erd C}h 'afet%ﬁ ettRP Y 1Y aflf Fimethylsilyl

distilled off under reduced pressure, "It Wwas
triflmbtomettanydul foaett §8 gL 20 mal))wanddedtersia tinde awiisogsas hed
wi th a saturated agueous sodi um hydrogencar bonat e

atmehge: ofh sQlbomed) the raidatedndinthl ethen fft b svanadiiodsia tag Teagtion
0 afdne it §i ' ! g i
iR oA e SRR vl PR B0 R 25 Bt fygoine
(13 @fLf S2ipa@t) was added to the reaction mixture and after the solvent was distilled
off under reduced pressure, it was diluted with ethyl acetate (15 mL) and the mixture
was washed with a saturated aqueous sodium hydrogencarbonate solution (15 mL} and

a saturated aqueous NaCl solution (15 mL). After the organic layer was dried with

anhydrous sodium suifate, the solvent was distilled off under reduced pressure and the

residue was purified using silica gel flash column chromatography (hexane:diethyl

ether, 4:1, V/V) to obtain the desired title compound (53 mg, 10%) as a colorless oil.

Faoreta



reduced pressure and the resrdue was purlfled usrng
silica gel flash colum chronmat ography
(hexane: di ethyl ether, 5:1-4:1, V/IV) to obtain the
desired title conmpound a g%rm(SS ng, 8% and (3 form
(51 mg, 7% as a colorless 1H NMR (400 VHz,
CDC13): 8 1.15 (3H, d, J=5.6 Hz), 3.10-5.20 (36H, m,
1.15 (1H, d, J63Hz) 720739(45Hn) M5 ( FAB)
'H NINVR: (400 QTHE NG E): §(ILIE(|3H, d, J=4.2 Hz), 3.00-5.60 (35H, m), 7.10-7.40
é’R 3R, 4S) - 4- Hydr oxy- 2- hydr oxymet hyl pyrrolidin-3-yl
(40 Itli(G deoxy- (X-D- gl ucopyranosyl)-a-D- gl ucopyranosi de

MS@@f%q% MQ?% 9. 44.7 ol ) synthesized in

ence ex 1 (11b) was dissolved in a 1%
hydr ochl ori c aci d- net hanol sol uti on (5 nL) and 20%
pal | adi um dr oxi de- car bon was added thereto,
(109 ﬁ&%&%&ﬂdrw@ﬂwme@h ralin-Grd 10 (6 dngeie Bgen
i atnDs EE@ 1.5 hours. After the catal yst was
gucPE}‘ﬁ% Lﬁc?]@m“qu} ration, 28% anmonia water (0.2

1 g s e B iR kbR oo

wasKisdolved|imp E¥dydechludicatidenethasol sbisibd (& mia and 26%eshlladium
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desSire npoun was concentr at reduc
28“/¢m1emsnuraevaawrc{012tmhbwas misﬂred theeeio asd thy mixitirec svagstirréd AsA0

. | h t I t th
ming S e SOVt Woy G o B et Brdhend tie Boimdinye
pass@& %rﬂﬁ%r S08%h eRchaflg @@sﬁrdoﬁﬁﬁn wii i er (3binlYVf | 4RO MR water
1.19 (3H, °d, J=4.1 Hz), 2.80-4.60 (17H, m,

(30 15110@1 présed throgehg Elerazr)morga pagtef thptaininglhg desired )compBund

WaS%ﬁw%Er ed unfkF i bresur S B B MR DR RO g G2 of 2o

co1uﬂm(}h§r%d)e Spaphy Gty agdtite SthansMier B2 D-10t ACUPYY t@rubﬁarnel fhe
desireditlzRomrpung Hehmg 8oy ant pIIAYEssZobénzy| oxynet hyl - 3- hyd

|
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m), 289l (igoRny.r anosyl ) -ct-D- gl ucopyranosi de The conpound

0.70 mpl) synthesized in Reference exanple 2
MS M)Dr%ad“‘d@ébﬁ)ved in methyl ene chloride (10 nL), and

trichl oroacetonitrile (500 L, 4.98

<Reference example 11>
(2R,3R,48)-4-Hydroxy-2-hydroxymethylpyrrolidin-3-yl 4-O-(6-deoxy-ct-D-
glucopyranosyl)-oa-D-glucopyranoside
(11a) (2R, 3R, 48)-N-Benzyloxycarbonyl-4-benzyloxy-2-benzyloxymethyl-3-hydroxy-
pyrrolidine

The compound (815 mg, 1.77 mmol) synthesized in Reference example 9 (9b)
was dissolved in dichloromethane:cyclohexane (1:2, 45 mL), and

-—-benzyltrichloroacetimidate {0.66 mL, 3.54 mmel) and trifluoromethanesulfonic-acid-(24- - -

pL, 0.27 mmol) were added thereto, followed by stirring of the mixture at room
temperature for 1.5 hours. A saturated aqueous sodium hydrogencarbonate solution (5

ml) was added to the reaction mixture at 0°C and after the mixture was diluted with




nmol ) and 1, 8-di azabi cycl o[ 5. 4. 0] - 7-undecene (2 drops)
were added thereto, followed by stirring of the
m xture at roomtenperature for 40 mnutes. After the
solvent was distilled off under reduced pressure, the
resi due was purified using HFlica gel flash colum
chromat ogr aphy (hexane: ethyl acetate, 5:1, 1%
triethylamne, VN) to obtain the imdate (630 ng,
ethBOdetates(280 Yel)| 0¥ aitasheth®itle A YSiim( 3 28d ABatufitedueous
synt hesi zed in Reference exanple 9 (9a) was

I
oIS b BnteboRr e AR (LY ATRE 5 WaEHged PR ppBsdium

. . r t . silyl .
sulfif. it SEnLIE st AE ARG hlEd Brogffe AU Wi tiiea
ustalf sifivd g2 flablecatton chednhav@dpy(hesirietdthyN @c@ibitef S1€, VIKt bBtain

at roomtenperature for 45 mnutes. After )
a ple ek PHASHeme) Th Bpspbiaingd palgallews otl{B6G wmad wapgissolved
BN b 5P LAEAI SR 0 AL 14160 O oA B e
stirfihgefithe ahintwre sthocmEtaperaguby for ( Hewanafiel ke bylvertwrgrdistilled

6:1, V o obtain the desired title conpound (610 ng,
off %@l)ar rs@wépﬁa%ewtw&ﬁp D .W@L?gé%%@@fﬁwyé £ prKiare was

extdilel QHOth y1 @B QM P a ds Wifed @iitﬁ%%ﬁﬁ%ge& E:%ueous '
nmet hanol (10 nli) ané’%n aqueous potassium carbonate : |
NaGldohttionr(2Q &iW¥). The stlverdt wasalidtilled » faddedretdheadgiressure and the

fol |l oned. tirrjn f. the m xture at rqo
resiflag e B e Shiicas? Sasmerd g e ma%@cfm@ﬂw@&%f f
acetfdl 8F1-1.@dypeo Q):b?e%ﬁiﬁﬂ{e%eﬁ?éﬂi ftconffoahd ¥B3MaS5, RuE! $d98as a

using_siilca ge ash col um chromat ogr aphy
colgntgsxate: di ethyl ether, 2:1, VN) to obtain the desired

' 8 YA . 50% ol.orl ess
' KR G NRRRO o0 R+ TBHE o9 S e i "5 083500 am
m)’HZ()g,_'/.Q@g}%H’ . brs), 3.12 (1H t, J=9.3 Hz),
3.17-3.23 (1H m, 3.29-3.37 (2H, m), 3.39-3.45 (2H,
MSHFAB3 ng1: 44BHMdE), . J=9. 76, 2.93 Hz), 3.60 (111, brt,
J=7.8 Hz), 3.72-4.01 (7H, n), 4.27-4.56 (6H, n),
4.60-4.63 (2H, m, 4.73-4.75 (4H, brn), 4.78 (1H d,
110 1dR 3R, 481 N-Bér: tidboflyl-2 by itk 4- idin-3-
(119780 T8 5P il iy 48y
¥l 208,6-tr7-Opherzy B4-Q-8RB14-triy O-beliz i B-dedidy-og D-glngops/Banids y 1)-ond-
udEAB) miz: 1207 (MeH). ' is 98 (12b)
g“‘%?ﬁﬁf BR) - 2. Hydr oxynet hyl - 3- hydr oxypyrrol i di n-4-yl 4- O
- (6F (i Br13Gh s QoY madPSsihitedized B RIGBRYEAHAR IS (16)

The compound (90 ng, 74.6 .xnol) synthesized in
waspifselved e mehy) @Iq_%gxdg j_]gbxpL), and trichloroacetonitrile (0.3 mL, 2.95

mmol) and 1,8-diazabicyclo[5.4.0]-7-undecene (9 pL, 0.06 mmol) were added thereto,

followed by stirring of the mixture at room temperature for 15 minutes. After the
solvent was distilled off under reduced pressure, the residue was purified using silica
gel flash column chromatography (hexane:ethyl acetate, 5:1, 1% tricthylamine, V/V) to
obtain colorless oily imidate (447 mg, 75%). The compound (233 mg, 0.52 mmol)
synthesized in Reference example 11 (11a) was dissolved in diethyl ether (10 mL) and
" trimethylsilyl trifluoromethanesulfonate (9 pL, 59 pmol) was added thereto undera
nitrogen atmosphere. A solution of the imidate in diethyl ether (5 mL) solution was
added to the reaction mixture and the mixture was stirred at room temperature for 1.5

hours. Triethylamine (16 gL, 118 umol) was added to the reaction mixture and after the




was dissol ved in met hanol (10 m_) and hydr ochloric T

acid (140 L) and 20% pal | adi um hydr oxi de-carbon (90
ng) were added thereto, followed by stirring of the

m xture at roomtenperature under a hydrogen

at nosphere for 2 hours. AfPBr it was filtered t hr ough
Celite, ammonia water (5% was added thereto until the
pH becane neutral. The solvent was distilled off

solvemdess digtileded! pides fsdtedyitdssuhe itrvesi dilueedweish plakT dcethtdd@0
an _ion_exchange resin (Dowex 50w x 8) colum

mL) apgttae Mooy 2 vséweth)a safng#ted aqueops Sodpeg hydrogencagbonate

N e

laye€l @&k ﬁﬁeﬂ Mthlaﬁhyaﬁawﬁdm( 20 fang the?:&%enasxaa ddlled bEasder
solid. H NVR (400 MHz, D20Q) 32 (3H, d, J=5.8
reduggq pregsuyy angl gig riszdlie 38, pugﬁgéngmgéﬂ{cz lael flagh coram 3 55

iy oS 1.8 T4y 8l g

compbsnd o 4or&B(581hi, 8%) ahﬁB ﬁﬂ:m|'d31 mg 7% a6 hldloridss JiE2. 93

. ;M5 FAE%Q Qﬁi H) +. <Reference exanple 13>

HNM&@@M&Z ¥ @x1y152 s &3Pkl B&ﬁﬂ@l(ﬁ@ﬂ,ﬁnB-lyHS (1H, d,
( gl ucopyranosyl ) - (3-D gl ucopyr anosi de
to rm(60rrg 46.3 ol ) synthesized in

=SOSR T 7

Ms@g&gquzgx (1j) was dissolved in nethanol (4
and hydroch or| c acid (56 L) and 20% pall adi um

hydrOX| de-carbon (60 ng) were added thereto, followed

1 GRS Bt Bt iR B ey I PPV 2P
glucBbHaﬁé &Jﬁgwebpﬁﬁﬂdskﬁe 18% anmoni a water (3 drops)
was ad

ed thereto. The solvent was distilled off
undge comgowed 5pmes si7euraol sytkesizesliid [H!&fems;emuamf;leeld (byb)
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was (splyed Bog herhyroshiogic eeid-methanelsplutiop (57\/8154) aﬁ@l P4 ragladium
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Strfoge g i iy (07 kg O%za;ﬁ%d ok iy pppliyas dimed
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purified using silica gel flash column chromatography (ethyl acetate:methanol:water,

5:2:1-1:1:1, V/V) to obtain the desired title compound (13 mg, 68%) as a colorless
solid.
'H NMR (400 MHz, D,0): 8 1.19 (3H, d, J=4.1 Hz), 2.80-4.60 (17H, m), 5.00 (1H, d,
J=3.6 Hz), 5.24 (14, d, J=3.0 Hz);

MS (FAB) m/z: 442 (M+H)".

<Reference example 12>
(2R, 3R, 4R)-2-Hydroxymethyl-3-hydroxypyrrolidin-4-yl 4-O-(6~-deoxy-§-D-
glucopyranosyl)-a-D-glucopyranoside




ous sodi um.sul fate, the solvent was
 cincy{ RO opinha ero8 ddecamppret @ap gua reubisain seReolorles

7 (1H, 4,J=9.77 Hz), 4.92 (1H, d, J=2.93 Hz), 5.01-5.12 (3H, m), 7.21-7.34 (38H, m), .

(14a) Met hyl
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gl ucopyr anosi de
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yranoside (J. Og. Chem, 2001, 66, 5965-5975) (163.9
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soligesired title corrpound (181 g, yield: 99% as a
colorless solid. "H NWR (400 MHz, CDCl13): S 3.12 (1H,

'H NIBIR @160 MBz, 18,09: 5i2)19 (3H28, JE518, Hﬂ)dZ 83761111 ), 2. 12 (11=ﬂz1) g-é9 3

S) - 3.
Hz)(sl.gs_gss;p’(iﬁz @% 3(.4345.3((5&;Hgmg_36§9-3.45 (2H, m), 3.3 1 (1H, dd, J=9.76,
2.93 Hz), 3.60 (1H, brt, J=7.8 Hz), 3.72-4.01 (7H, m), 4.27-4.56 (6H, m), 4.60-4.63
(2H, m), 4.73-4.75 (4H, brm), 4.78 (1H, d, J=10.75 Hz), 4.85 (1H, d, J=10.74 Hz), 4.87

7.43 (2H, d, =6.83 Hz):; |
MS (FAB) m/z: 1207 (M+H)".



8.8 Hz)
4.82 (1H, d, J=12.8 Hz), 5.06 (1H, dd, J=9.5, 9.5
Hz), 7.08-7.10 (5H, n), 7.29-7.38 (5H, n), 7.42-7.47
(2H, m, 7.57-7.61 (1H, n% 7.98 (2H, d, J=8.0 Hz);
MBS (FAB) mfz: 589 (MH)+ {4c)
4- O Benzoyl - 2, 3-di - O benzyl - 5, 6 di deoxy- D- xyl o- hexa- 5-
enose oxi me The conpound (181 g, 307 mmol ) synthesized
12b) T2RSRe4 ¥oxVRlethyl 4- H}Jlifﬂ&éyp Rdidi4s $1d-0e@-dddxy-B-D-
( ?goprop;ﬁg% 8? 5L) and distil Fﬂ@ mate? (gggnL) gnd
glucgpymengsplipae D- gll@@YT@)Dsrdashed with diluted hydrochl orl c

was ad ther followed by stirring of th
B Fmpgun %d%é:%? ﬁ%ql} SyOfaIZeR LR PASFARE SRATRRIS 120

v B AL 4 PR L P
hydrbkidécatben Wm@hﬂrere\m&ﬂ tigrdio, FUllSwetNBLEtirfia s UE 8@ mixture at
pressure. The residue was di ssol ved i n ethanol (500

roonn@)nperaélﬁa URgRIradregen sEnesphieisdar dhpwe. éi’rzr it wps fgtesed

o IR L A0 (AP s Bl TR b M i
The §civerd Ovagidistitlesd off uhtier isdlced ptesvas add Hei rbét&t@b wid puideby an
reduced pressure_and the residue was purijfied_using

ion exchangg rese) (v (o dheplumndwatess pfawomé&a&wé Fww; it
t
ws BEEAG Ripeiiion ot HsH u00h S B Wi NEA G aceldd frethangl,
wateNl\YRl (14‘@0/ )NHDbtaﬁJﬂEbﬁ')ad tif8 c@Bpfuhd ARH ny 79%F5s B colbriBsshp)id.
| 9@6 J=6.2, 3.9 HZH? 4,23 %O. 7H, dd
HNMB! OMH§ Pz?j 132 (3H i, Jefu® Hya By 18323 (3Hy ), 3.30-338 (2H,
. A A7 , .
m), 445 58 Rl 5,003 et 47 s S g el 5,02 g bR 72

Hz),8.131dH, BrZ) (4124 (m), brs5,. A48 8104, (2H81 HY), 57112057 d3B-2(BHIz);
7. 40- m, 7.53- 7.59 (1H, m), 8.00-8.07

MS@W)W 4W ) mz: 446 (MeH)+. (14d) (3
aR, 4R 5R, 6S, 6aR) - 4- Benzoyl oxy- 5, 6- di benzyl ox3he_xahydr
o7 cyclopent[c]isooxazol e The conpound (126 g, 282

<Reformky exsynplhédt zed i n Ref erence exanple 14 (14c) was

(2R, gé ﬁ?éﬁgﬂr@&é%ﬁm%ﬁaﬁwgmﬁ QYHPED g%ﬁ%fg{i’fea- e

'glucté/jéa/ﬁdols 1?§“9f u pgr%hogu? uced pressure and the residue

ica gel flash colum

c hm@n@gfu@@ ipyfoﬁﬁ eFRMY; 488 hitlolpBatiREiRed 3 Heferdhdh exathple 1
obtain the desired title conmpound (59.7 g, yield:
(1) W/@lssabreé mmeﬁlaheldé nsb), kold hyddodilRi¢ 400 (MHzl.) ©OCITY : S

palla; u’m yzdf%giﬂ ¢y b?ﬂ_qso Iﬁlf) Waregggﬁtg&}gr n,)foljtowgig by §15;r51 ééﬂ’he
mixtide-at oot teblaratidtd under & Bidrébe abfdaphere for 4 hours. After it was
filtered through Celite, 18% ammonia water (3 drops) was added thereto. The solvent
was distilled off under reduced pressure and the residue was purified by an ion
exchange resin (Dowex 50w x 8) column (water-5% ammonia water). Further, it was
purified using silica gel flash column chromatography (ethyl acetate:methanol:water,
3:2:1, V/V) 1o obtain the desired title compound (10 mg, 49%) as a colorless solid.
"H NMR (400 MHz, D,0): 8 1.29 (3H, d, J=5.8 Hz), 2.93 (1H, dd, J=11.7, 3.6 Hz), -
3.15-3.35 (4H, m), 3.51-3.65 (5H, m), 3.74-3.80 (5H, m), 3.93-4.00 (2H, m), 4.40 (1H,
br, s), 4.56 (14, d, J=7.3 Hz), 5.34 (1H, br, s);
MS (FAB) m/z: 464 (M+Na)", 442 (M+H)".

. 4.60-4.68 (3H, ), 4.82 (1H, d, J=11.0 W),




m, 7.57-7.61 (1H, m, 7.97-8.00 (211, in); M (FAB)
mz: 446 (M+H)+. (14e) (3
aR, 4R, 58S, 6S, 6aR) - 1- Benzy!| ox%/car bonyl - 5, 6- di benzyl oxy- 4
- hydr oxy- hexahydrocycl open Sfc] I sooxazol e The conpound
(59.7 g, 134 mmol ) synthesized in Reference exanple 14
(14d) was dissolved in nmethanol (1 L) and sodi um
met hoxi de (10 niL, 49 nmol) was added thereto,
f ol | owed by stlrrlng of the mxture at room
<Rie§¥ﬁf&eé’f‘ﬁflﬁlef 8r 15 ni nutes. . saturated aqueous
up, CéH 0 I
PR SR iEng %@a@%@%ﬁﬁﬁ%ﬁw%*%%3-0-(6-
de@t-tdBphdopyriosel)y-D-gloesmirshokille5 L), the organic
| ayer was washed with a saturated aqueous NadC
(Iﬂ@dlM@ﬁth O5oenapyl:2, A ds &)-benaly 6 O-pdolsonssufomjil wrD-
1 ﬁgrgjg (far bonate sol ution (500 nL) and benzyl oxy
g “mate  (22.9 nL, 160 nmml) were added to the

or QM'étﬁyﬂza_%lﬁif OaBerR{- @@ﬂp-&&lﬁeﬂ@siﬂ%ﬁﬁ-dﬂﬁs (jﬁédp?ﬁeﬁlgmdé‘tl fre.

for 1 hour. The organic | ayer was ‘washe
Chemt, 208t &1, agffedVS) NEGLS g.sd0utmol) was dissolvid anmiethftene chlbride
with anh dr I

(333 FarElinoRRin B Eomacmoped baavine (G52

mMGI$ wiek ddiib @ thetitd R Sdnlbplanpidefh s, eﬁb lt'x'iEHol yras added
chr omat ogr aphy (hexane:’et hyl acetate, VIV) t

drocpbm memmmesuccedohng; Ecdlomdrmcsunmg Mhéngxtugﬂ a&lOdC for 1
hcng %1 q%(?({]jl gn}ﬁ?ﬂ%l%&g& 58@]BL) f&?(%% t[}l/HZ Bcalchwngure and
afté: tﬁs: mnauge df%s exﬁ"a&e@hth?i‘né%léﬁé'&hl&@de I—?—l 39, e og%azné'ﬁﬁer was
waghdd, wm’frssmra@d@qu@u? scb&lumkhydyogeﬁcﬁldox(aid-sohumn Q :18 and a
satgra?ejl%&e@ks %’Cl g’g{lﬁgg}g g‘llm za%er 18w§s gnedswgh g&hydgp%;y

sulfhtd 3hd sbitentlwas dmtllled%fﬁﬁﬂder Yedited %Iﬂéssu?e ”ﬂEelr:bsﬁué’lﬁf)as purified
4.87 (1H, d, J=11.7 Hz), 5.20 (1 , Hz) ,
using sificq gel flagh colemp chramatograplphyxang:eting Hpetﬁ? 1 AEV (\BAS)pbtain

the%é&ﬁé%%@’%d [Egb6f1 %Fenzy9|§ %f?ya’é ngBIOﬂeFS %)hg di benzyl oxy

'H mf(y@tmﬁlzcxc@@;)emz[m](sﬂo xaaol(314 sgls 58 (1H, dd, J=9.3, 3.4 Hz),
-tri - Obenz&l-40 eoxy-2,3,4-tri - benz I’-a-D

3. 93 @1%@%}&)6\4}6@% (@Hpmgy 41%%{)151{ ednélesl%HZlheS Qfo(rfbbdd,dl—9 8,9.8

iy o 4 TR BT e .

7. 534706 1t (1S )07, 6 CEIL QY U+7.8 k) (ASD (21X L4, J48.6 Hz):;
MS (FAB) m/z: 633 (M+H)".

(14b) Methyl 4-O-benzoyl-2,3-di-O-benzyl-6-deoxy-6-iodo-a-D-glucopyranoside
The compound (196 g, 310 mmol) synthesized in Reference example 14 (14a)
was dissolved in toluene (2 L), and sodium iodide (235 g, 1.57 mol) and 18-crown-6-

ether (16.6 g, 62.8 mmol} were added thereto under a nitrogen atmosphere, followed by

- stirring of the-mixture at 100°C for 2-hours--The Teaction mixture was cooled to room - = -omeoreee .

temperature and filtered and the filtered product was washed with toluene. The filtrate
and the washing liquid were washed with a saturated aqueous sodium

hydrogencarbonate solution (1L) and a saturated aqueous NaCl solution (1 L). After it



mmol) and 1, 8- di azabi cycl of 5. 4. 0] - 7-undecene (2 drops)

were added thereto, followed by stirring of the
m xture at roomtenperature for 40 mnutes. After the
solvent was distilled off under reduced pressure, the
resi due was purified u3|nd'§ilica gel flash colum
chromat ogr aphy (hexane: ethyl acetate, 5:1, 1%
triethylamne, VN) to obtain imdate (250 ng, 99% as
was drigé WithvanhydrousTdve i sy faie dhd ﬂcﬂ@emg/as disHlledfflupder reduced
synt hesi ze

Presgiire &y pRiag tﬁ%d%wrsg ﬂ@? %‘g@ﬁgfenﬁ?@ mlel é@ A %&9@68@29@-

h g irL
o, Ao SO PR s g SRl .22
Hz) aajﬂbcsm rsp avms(eHg Be rJe:OcoS,, 31°7CHI:k)QS\Bﬁ 3. asy(m, m)y i ng (Hﬂ cld; ¢=9.6,
8.8 Heh étGHgA %3% r1()44 Sar(b%g} ngoa&aeﬁm P, H’eJT’e?a%HZbr? 06 (1H,
{ f
ad, Pl gz} PPl BT, T 8 e e L g B 57
(1HI1h)3§t9&:(@HudN=<8tﬁHn)at ogr aphy (hexane: di et hyI et her

n the desired title conpound (55 ny,
MSEF?%E) Q%SQ&?E&eHoW oil. 1H NVR (400 MHz, CDCI3): S
1.15 (3H, d, J=6.8 Hz), 3.01-3.12 (2H, m, 3.14 (1H,
dd, J=9.8, 3.9 Hz), 3.50-3.62 (3H, m, 3.64-3.80 (2H,

(14q)’)4 -03B&2ogl-BB-dSHpenryl-5 B-d8eckylD-xyRi-hexar- ¢n0$e 4>8iné€l H,

T%lﬁ cg@pau.rg‘%l? 4;07(#1Hn0§dsg8&1{:§}@d l&'ﬁ%férf&c } 3211£ (71Hb)
was (ais%ﬁvéd gﬁsépﬁr/ﬁsbanm g §L§5§:nci dikﬁlléi‘l Wa]tex3(5@ rt%']z)) an)d&n%c%mﬂa% (180

49
g) w(aamdmﬂscmmﬂ E)R)rociﬂtixm i @as a@iﬁﬁybhr@imyfoslowd by sijrrisngrwyithe

mix(gS DL F b ol B s s s romeh Gelite aofi e

ﬁlteFe‘a Q&lﬁgwﬁ§§/a£&d Al 4hgiaR! b 1SYEY BedisERdidnbried SHeRCAd the
nple 14 was di ssol ved in methanol (10 m), and

Washmg tiguid| u;nriezcredmed pesSire. Ahd radivepedsdisgplyed in ethanol (500 mL),

d ar.b d .t her.et d
ond SR SR et B eed R R a R e S
mm&l) X Qe t@}a@%hsw@d f)ﬁﬁtnﬁn QWi miktdr8ht 40ve L0 hin‘i’i.ﬁes
mxture was I tered through Celite, the solvent was

The golyent] Waesdhsmﬂ}fed loﬁﬁimdelr Edumﬁédnrgﬁsemsaud éheam:@ldtlh@fa& prified using

i G2, 45 PP O, DB SRS IEVT R o e

 desi¥RSitlebohdp8lindUné, F ORI ODNY a§ b kbRAGablifi] ash col umm
chr omat ogr aphy et hyl acetate: nethanol:water, 1:1:1,

'H m(cw@lv&m éIDCItshé mcwa dd; 1+%8.cloMHa) 3P ©. 35y dd, B60a,
9 82 AVIBETIY 1§ oty WRAARP s FRR) S5t
J=11.7 Hz), 4.68-4.76 (3H, m), 4.97 (0.3H, dd, J=5.8, 3.9 Hz), 5.23 (1H, dd, ]=10.7, 5.9
Hz), 5.31-5.37 (1H, m), 5.78-5.94 (2H, m), 7.20-7.38 (9H, m), 7.40-7.48 (3H, m), 7.53-
7.59 (1H, m), 8.00-8.07 (2H, m); |

MS (FAB) m/z: 446 (M+H)".

© (14d) .(3aR,4R,5R,68,6aR)-4-Benzoyloxy-5,6-dibenzyloxyhexahydro-
cyclopent[c]isooxazole

The compound (126 g, 282 mmol) synthesized in Reference example 14 (14c)
was dissolved in toluene (800 mL) and the mixture was stirred at 120°C fof 8 hours.




5H m, 3.58-3. 78 (84, m, 3.81- 3.89 (3H m, 5.10
(IH d, J=2.9 Hz), 5.23 (1H, d, J=2.9 Hz); MS (FAB)
mz: 472 (M+H) +. <Referencei exanple 15> (1 R2 S, 3 R

4R, 5R)- | -Am no- 2, 3-di hy]cproxy 5- hydr oxynet hyl cycl op

ent-4-yl 4-0(6-

deoxy- ( 3- D- gl ucopyr anosyl ) - a- D- gl ucopyr anosi de (15a)
The(@bﬁnﬁﬁhﬁd&stﬂﬁd@ﬁﬂ)&d& Benaad p:rxgsuaardmirtyd: reSidGe chiab podfiédugmg

siliog ggi(@h% by %ﬁ%&%ﬁ} @f’%g%f%ﬁgzl age%ﬁ% Pils &/ BiipAptaip the
demgsdlq d&wﬁd% el foycanyianagt gaidhe conpound

synthesi zed 1 n Reference exanple 2
HI@B]ER) (486 31Heli GBOLY . Shzmmhﬁj mme% ttﬂ?B B0i(1E, HR3.80-3.95 a2id,
i.chl oroacetonitrile

m), f lé "dl%&l&bﬂ@yéﬁé[@ﬁmm“ 775 ﬁﬁaé‘b%rfé) (52)10(?43@§§L ;18 6.8 Hz),
5. 09a§"¥§?1ﬁ*}ﬁ &)tz‘%ﬂ.ﬁé’ﬁo();ﬂ’,@@ BM3. B4 &, 9‘37t méﬂr%% 00

omtenpérature m nut es: thé''s t Wwas
(2Hp|m$t| |1 ed of f under reduced pressure t he resi due was

d iLlica geI fI ash columm chronat ogr aphy
MS?@LW@Z ‘%{Slﬁgﬂgﬂ;cet ate, 1% triethylamne, V/V) to
obtain imdate (970 ng, 84% as a yellow oil. The

conpound (508 ng, 1.06 mmmol) synthesized in Reference

(14 x@rRI4AR, 3N6],64R)r 1 Besz doxsetboedl-5,0-db et ilpky-dthyelroxy20
., the imdate (970 ng, 0.97 mmol) was added
hexﬁ?@‘ﬁ@'&"ﬁﬂﬁﬂlﬁ?w Isilyl trifluoronethanesul fonate
( 17Fh|e coglpglfﬂd (90 g, 1‘3@%111@6{ @ﬁltﬁ’és%&"ﬁRefeF&fcgteanple 14 (14d)

| owed ystlrrlngo he m xture at room
waStdeasphpdmmethfaml (45) pnchendeyn mafthaxide (10ethyA%amine a4 added

ro added the.reaction m xt
tnerflo R b PR By 860G o et pE AT T Blobtell o PRI A
satu¥¥d&d Rpebdd BnoEtma:hddrideGalugioh (Sd0aah) 6@k kided to the reactlon
chromat ogr aphy (hexane: di et hyl _ether, 1:1, V/ to

anbm al Q%’Ctddé aftex the stisbirs was edrpted rdth athy ad'gtatesi%S the

o oty e g B o a5 e
aqu&uz sb‘@ﬁlm }@dﬂo%eﬁea?iﬂorﬁﬂeﬂoldﬁon (B0RBIY ardbér oxmchloroformate
3.40-3.45 (1H n), 3.52 (1H, dd, 104 J= 3.9 H),

(22.9 ng5 1§O ggnqu_meren@dde@tme pmnmd@yerjt Qtﬁ and @egmmp)'e was stirred

H, 3. 86- 3. H,
at O% Z"fﬁ@ﬂ}f (fiﬁ? Oraﬂlﬁ Laygr yag pypshic o 3l ? aarwa@d asu@fmékﬁ
soluﬁoé@S(fO]rHL) ghd al’feililt “7&13 'El%ﬂed w‘}th%h?'dl%gs éf?cﬂim 'ﬂdfaté tﬁQ snﬁvéﬂ was

4. 70-4
dlstlﬂsd) Off(umlbr rdduc&d p@aswrbiz jl“he &saﬁ’le (Mals{pudﬁerﬂ uﬁn@ sﬂﬂz«') gelﬁlazli

colu%rmltgnrgrh tg H ’he%r?e’:etl%}l%getgt%ﬁ:lfj‘//\?] )=tolo%’caZn El%)d’esired title
compound (61.3.g, yield: 96%) as a colorless solid.

'H NMR (400 MHz, CDCl3): § 2.30 (1H, brd, J=3.7 Hz, OH), 2.91 (1H, ddd, 1=8.9, 8.9,
5.7 Hz, H-3a), 3.58 (1H, dd, J=9.0, 5.7 Hz, H-3), 3.73 (1H, dd, J=8.6, 8.4 Hz, H-5), 3.82
(1H, ddd, J=8.9, 8.6, 3.7 Hz, H-4), 3.84 (1H, dd, J=8.4, 5.6 Hz, H-6), 3.98 (1H, 4, ]=9.0
Hz, H-3), 4.54 (1H, d, J=11.3 Hz), 4.54 (1H, dd, J=8.9, 5.6 Hz, H-6a), 4.63 (1H, d,

" J=11.7 Hz), 4.84 (1H, 4, }=11.3 Hz), 4.87 (1H, 4, ]=11.7 Hz), 5.20 (1H, 4, J=12.1 Hz),
5.27 (14, d, J=12.1 Hz), 7.23-7.40 (15H, m).

MS (FAB) m/z: 476 (M+H)".

M. 3.03-3.09 (1H m), 3.16-3.22 (1H, m, 3.45-3.57 T
(




M5 (FAB) mz: 1324 (M+H)'. (15b)

(1R 2S, 3R, 4R, 5R) - 1- Am no- 2, 3- di hydr oxy- 5- hydr oxynet hyl
cycl opent - 4-yl 4-0-

(6- deoxy- ( 3- D-glucopyranosyl -a- D- gl ucopyranosi de The
conmpound (115 ny, 86.8 nDI) ynt hesi zed in Reference
exanpl e 15 (15a) was dissolved in nethanol (20 nlL) and
ethyl acetate (1 nmL), and hydrochloric acid (10 L)

(148N (B aRMR PRI ISEHRYD- ByteiytosiySeb oyl o6 dibkddy ssyhexdnyarcadded
thereto, followed b stirring of the mxture at room
vl iecareraimad. -G byl MO Bl AririaD soid-oD-
lA er tglg rﬁvétlon mx.ture was filtered though Celite,
ey oSy DiglUCoRYERPPIfRd of f under reduced pressure

andﬁ@@mﬁﬁﬁﬂg@i YRS, Posd ﬁﬁ&q) é’ﬁﬂtﬁ?ﬁlz@@ni ReeRREDARGDIe 1 (15

resin (Dowex 50w X 8) colunn “(water-5% amoni a
wasr\dutsmi\)ed ikmrcttimdene ohﬂomﬂs(s |mmI|:)| ﬁmémchhxramgemnimk%@@@hL 4.61
fl ash ol um chrao

gl g oS- AR O Ly @?79 cPefeae (2\#9133) Psrotsidad therete, followed
t

o SERRSOL S SO Ay g SO

distNidd c(fﬂ@ltﬂdek/Hzluc@Qﬁ)essuﬁe theortsif8¢wasl purifidsl. Birgzgilica gel flash

colﬁlin]i ?:grz 2 y((g%)ﬁngﬁiqul ace%%e (% E’ 1% glej]:_.ygaréls_npsy?\; ) tS) 2ollalta.in

imidat8 %250 rﬁg 9(9%‘} as@ yelIoWSnf. Fﬂ@comp%un& ?13)0(&\/@' k)31 mmol)

<Ref'erence exanple
synRjesized ngfgneuag/exalmple 14 (14e) Was d1ssolved n dlethyl ether (10 mL), the

1rruﬁ§}§ ?%%ﬁ,g%g%@c et h ng?r% Q@%t} fﬁeretg aQ&’ g‘lméﬂyisﬂyl

tri o R Eh AR AR @39;131 mrﬂ@w& 248t GoPeRRYEIRBSIolBwed
(16a) (3aR, 4R, 5R

by 8afthg af Bermmgulr@atym@naerdpd:remey_fom ¥§ nhingtés. 3AGehiyidthylappne (4
arop i I SESERY o R F 5ol o S e B e

presefird, T resid@swald ﬁlﬁgie\dqgnignsﬂfﬂé #@ﬁﬂ@éh dobinitromAtbgraphy

t et rahydr of uran nmL and 3- di hydroxyacet one
(hexamegiethy! o2iter.72: kil tanbtaircibeidesizad thle(compopnduSemaddde as a
ak%ggﬂet& foll owed by stirring of the m xture at 70C
P 30 F‘n nut es. Sodi um cyanoborohydride it 105 (1.30

' SMR U MEBDED MBS @ddgmt@ =be quaymgrur(tmt H{%%.MQIH dd,

the m xture was stirre 70C for 10 hours.

J—9s%l3v9e1i’1¥) We8-H6 B (3H, mod3 6f13-8h@ék mred§eSPoiSHs sUr 298 0 (21,

R E SR glﬁmﬁilhgt Aot g Lai Rl s o5

m), 30061(,1}1\/6\0=1t107 1aby, 8i18-LIR(UEShY, 8@ 11(11] & Je®IEOYNT0$-Y.AQ45H,
g, Vi eld: 33% as a colorless solid.

MS (FAB) m/z: 1324 (M+H)".

(14g) (1R,2S,3R,4R,5R)-1-Amino-2,3-dihydroxy-5-hydroxymethylcyclopent-4-yl 4-O-
(6-deoxy-a-D-glucopyranosyl)-o-D-glucopyranoside 7

The compound (53 mg, 40.4 pmol) synthesized in Reference example 14 (14f)
v was-dissolved in methanol (10 mL),.and hydrochloric acid (10 pL) and 20% palladium
hydroxide-carbon (53 mg) were added thereto, followed by stirring of the mixfure at
room temperature under a hydrogen atmosphere for 4 hours. After the reaction mixture

was filtered through Celite, the solvent was distilled off under reduced pressure and the




'H NMVR (400 |sz, CDCl3): 8 2.35 (1H, dd, J=6.8, 4.9
2.39 (1H, t, J=5.9 Hz), 2.77-2.82 (1H, m,

3.00 (1H, m), 3.74-3.84 (3H m), 3.88-3.94 (1H
6-4.08 (3H, m), 4.21-4.26 (2H, m), 4.74-4.86
M, 5.05 (1H d, J=7.%3 5.9 Hz), 7.26-7.38 (10H,

.45-7.50 (2H, m), 7.59-7.64 (1H, m), 7.98-8.02
(2H, m: MS (FAB) mz: 520 (M+H)'. (16b)
resnﬂlﬁﬁﬁhd sﬁﬂrﬂﬁd@&n@iﬁ)oﬁeﬁh@éﬁﬁﬁm |(D&Wek 50w, x28) ot atérl 5%
I OXan - 4-

awwaii FRiFBk Qawyla fthsePapidsie sligact Grgh cofyran cbivpuirgaaphy
(ethg{lém%%é%?e%\amg& vatd 6% 1Sy Rf/b? & aftthniehe %ﬁrﬁ?ﬁg g%rgﬁm (‘§ mg,

ved in”acetone (
26“@ aR -actblvelekssoyidr opane (2 27 m., 18.5 nmmol) and

p-t ol uenesul fonic acid ydrate &660

nol
H I04Re(430 a8~ DDt 6,18 BB} oombd 150, 30 r?r%&%bﬁn)s BasID

0QM:t r ug
), TSGR OO SO IR 852 o o1
3. 85((3091 i) 5.0 $1Had ¢€2. 0 aiA) 23 6attd, o2 aitkpure at 0C and
the m xture was extracted with ethyl acetate (50

MS%‘E‘}‘B %1}9 |l ayer was washed with a saturated
aqueous Nad solution (50 nmL). The sol vent was
distilled off under reduced pressure and the residue P

<Refe@snatiexsmpledd> n net hanol . Sodi um net hoxide (0.4 ni,

RN R ORI R R e
d | 50 nL ;
s SRS B SRR IREARCSr O SSLVL (50 1), w

(15a)1 (SERMAR, 3R 6S 6xR}-adZeadylmydarm1hyB 6-disatzgtoay{HzRaliyidyo- t he
ganic |layer was_ was a saturated agueous NaC
cycl%mﬁliCﬂlé?an%@o‘l Wh3:3 6ﬂﬂt%1bemy1xﬁa‘§ (Erderwy kit hirahyaerlols-D-
el Lm. st _?’g Rcod g iQvent was distilled off under
st ETFEYIHHEFesi due was purified using

Si |T'h@@0@19buﬁd @1311 C101 340l YR REL QDA reh Se4ARDIEL () was

acetate, 1:1, to obtain the desired title
dlsseldn\ﬁ) mmdthyl(eaet@hlngde (A0ant), agdvichinroacetnpiitoid (éé@ 1$.oHi6d mmol)

and 3 BBy 7RG 39ne§?gr§p3>2wér 9 e Solia

stirrfith o mBetur® 2Brdda te eﬁ_t'ura seh2ic ) Af’t’br?}ﬁfs%h%%t 464,
m, 3.89 106 3.97 (2H, m, 4.67 (1H d, J=11.7 Hz),
distifled gffupder rgducgd plesmﬂzt;ne r%ld‘p@ W Rurified gsing sifica ggl)ﬂash :

COI"‘%}HS%%QD%%R# Qlje;{?:z 66!0@3)1 acgta%?f?.z, % tﬁ%‘t%anmle, \}\/@) SRhin

1m1c(a&g(|97@ R §4%§Sa§a@11div 61.0rbe tarp suty-(E0% g1 A6 mhéiy! - [ 1,
I OXan- o-

Syntht%ﬂ#y@ B@Eey@}cs sasple) it b a8 dissoly ¢ imdigthy} ethey (38 mady) the
imid RO SHRY sfmdt Sk AR horeto qud srimethylsiyl e

trifluoromethanesulfonate (17 pL, 0.097 mmol) was added dropwise thereto, followed

- by stirring of the mixture at room temperature for 45 minutes. After triethylamine (4

drops) was added to the reaction mixture, the solvent was distilled off under reduced

pressure. The residue was purified using silica gel flash column chromatography

'T (hexane:diethyl ether, 1:1, V/V) to obtain the titile desired compound (125 mg, 9%) as a

pale yellow oil.

A 'H NMR (400 MHz, CDCl;): § 1.22 (3H, d, J=6.8 Hz), 2.81-2.87 (1H, m), 3.15 (1H, dd,
J=9.8, 8.7 Hz), 3.19-3.24 (1H, m), 3.28-3.36 (2H, m), 3.40-3.45 (1H, m), 3.52 (1H, dd,



The conpound (600 ng, 0.692 nmol ) synt hesi zed in
Ref erence exanple 2 (2f) was dissolved in nethyl ene
chloride (20 nmL), and trichloroacetonitrile (277 L
2.76 mmol) and 1,8-diazabﬁﬁ%clo[5.4.0]-7-undecene (2
drops) were added thereto, |l owed by stirring of
the m xture at roomtenperature for 40 mnutes. After
the solvent was distilled off under reduced pressure,
I=8.88.% Hg), 3uS-3a3 (Hym), B/ (UH] dd) Jsil0.7¢ch9 gi), 3. 793184 (2H, m),

5 85 TG E R NFEh 8D BT o bl B850 (g Oabogs 1),

45811 d/gLt PWH% '4 s TE%9 (ﬁ%% éﬁ?,l%g)z@&i}aémldﬂ, m),

synthe5|zed ere ce e
4839 830l VelR.7 sz,l Seﬂithg/lIH dt Frel0. 1 H@) 5107, (1Ehé, J=38 Ha), 6 1538, d,

=0t B3 25 R krlaa B O 4% (45T M50 mrol) ves. added
M i8e; iharetaynfollowed by stirring of the mxture
a roomtenperaturefor 45 m nutes. After

triethylamne (4 drops) was added to the reaction

LR NG R ANT RO L

(6- (%é_o%?lﬂi\-/]/g%lﬁ%‘ﬁyﬁ%%ﬂﬁ&gﬁ—mw aﬁ&%ef@ne ethyl acetate,

to"obtdin the desired title conpound (140

ny, Tli’d)@@np]mndal IFahg, &668 hmwl)cswhthes1tbd\iHIRe§f%kaﬁbd\ﬂ)ﬂmnple 15 (152)
S

wa 98&:?0'13 n zqeﬁgmo‘é(sH )zq.qd chiyl agetg_tf_(gm_@ @Eﬂl dmchlolncélegzld (10
A e g e g
stirdn®af tha bhixtire at¥dém Serhgratue nfiteda K3drof&Hhtnithphete fo3-44hoA6s.
(8H m, 5.00 (1H, d, J=3.7 Hz), 5.03 (1H d, J=11.0
Aﬂﬂ‘zt;](? reactjon mpggre'V(agg'}lEerqﬁ thoyglyGelite.4he palppnt was diggliedt affjunder
el ppe it ke BN pisd s eyt el Ro A0
X 8)):)0{13116 {whathry 8¥ecanym Onia lwsackr p xurtiteh)it Wys:ﬂnﬁﬁf‘&idtu-sﬂ"rg)dlhca gel flash
colye 3%?0%%%&&@%&%%& F1 ey 18, OSSR R he desiea

titl o%ﬂ&%(ﬁrﬁ@ dﬁ) s!ﬁ% bﬁéﬁib‘ét%ﬂcé n acetic
aci and distilled water (2.5 nL) and the

mﬁXﬁoﬂécﬁaé HgD);rred at 50C for 1 hour. The solvent
was distilled off under reduced pressure and

‘H NGk (190 bz, Bk piledd 6k g8 Heh 2gat2-£3 6dh e Adi5ra.10 (11,
) ST A Y APEATOREHY s TERL RS sl MM Gyt

MSTRABYnoL: 47¢ AB-HN0, 93.3 nol) was di ssol ved i n net hanol
(20 m.) and ethyl acetate (1 nlL), and hydrochloric
acid (30 L) and 20% pal | adi um hydr oxi de-carbon (118

<Ré§&m&ﬁ&$n@ﬁ9ﬂﬁ> thereto, followed by stirring of the
m xt ure roomtenperature under a hydrogen
(1R,2S,3R,4R,5R)-1-(2-Hydroxy-1-hydroxymethylethylamino)-2,3-dihydroxy-5-
hydroxymethylcyclopent-4-yl 4-O-(6-deoxy-B-D-glucopyranosyl)-a-D-glucopyranoside
(16a) (3aR, 4R, 5R, 68, 6aR)-4-Benzoyloxy-5,6-dibenzyloxy-1-(1,3-dihydroxyprop-2-
yl)-hexahydrocyclopent[cJisooxazole

The compound (3.07 g, 6.89 mmol) synthesized in Reference example 14 (14d)
was dissolved in methanol (10 mL) and tetrahydrofuran (10 mL), and 1,3-
dihydroxyacetone (1.86 g, 20.7 mmol} and acetic acid (1 mL) were added thereto,

followed by stirring of the mixture at 70°C for 30 minutes. Sodium cyanoborohydride




atmosphere for 4 hours. After the reaction mixture was

filtered through Celite, the solvent was distilled
of f under reduced pressure and the residue was
purified using an ion exchdpge resin (Dowex 50w x 8)
col utm (wat er - 5% anmoni a mbﬁer) Further, it was
purified using silica gel flash colum chronatography
(ethyl acetate:nethanol:water, 1:1:1, V/V) to obtain

(1.30122063 el ) tviat hédedaopoineactioh3nitgure 8dd4he nastu@e was stirred at
colorless solid. 1H NWR (400 MHz, D20): 8 1.32 (3H, d,
70°Gder B horys. Phegsplvens wag distilled off angex rediggd pressure alhe} the residue

was%u%‘l%gg Hé%é glgr’l.lf;;l g?gﬁsﬁnﬁﬁlﬂw igOI{lzt a'f)%y (Iﬂeté%gg >0 éH18

chldritietmeihandt 2081, M7Y) tol taiivr tﬂékﬁ@d Wt corbBédnd 821;65 9leld 33%)
44,0, 58.5, 58.7, 60.0, 60.1, 60.6, 61.3, 70.9,
as apploglessaplid. 73,6, 75.0. 75.5. 79.1. 79.2. 80.5. 81 9

Rt 406%%&;; cpﬁ@ (.FABYs M a2 & Midhyz), 2. 598 HEE 8088 1y,

exa

2. 7752 I@@(ﬁ@ Iﬁj?ztSBB @BHFIV}H) 3 f4l 3104 0318 1Y Gresxy ob ¢ Y1, dh 0% \0aet 08
(o open
H{BII) 6 DI T g B (Eym). SLEIE, dcbﬁya BN .26-7.38

(loéﬁ?kdﬁgg 2I¥d—g/‘i\cet yfég 13—25018)9?29%# QBI gleUCOpyfa

MS (PAB) fiZarskoliyi)" Res. , 153, 1986, 168_170) (13.4 g,
38.3 nmol ) was dissolved in met hanol (150 nm.) and

Dowex 50wx8 (19 g) was added thereto, followed by

(168! {3aRid0sObs bR BHIEEMx P06 b Hmeth 91 AR el B&1)-4-

I oA ﬁ1xtur roug te an
hydtdxghéxahych'beythqrentw}moomle washed wi th nmet hanol. The

f|| ered prodyct a d t he shing |jquid were co
cGPEPPYRLd -G s ¥3a @@ﬂziﬂr ?rsncw%@ﬁgg%@ﬁéa)
| M
wasve@s%one& bl ac%newr:gﬁ Ard 02 Bfheth - PophAE 0.9 DI, 5 mmel)

chr omat ogr aphy yl ené chlori
and YNpluenesolforar aclﬂhEOnOdiEénatee(ﬁﬁﬂ ntg, 8.40 onpol} rw;brfé addﬁl tlgpreto,

foli i sirdniofiBe Fisre duafSifEperiupe g myines. fyrgeg
aquéo%'s"sodmm hydroxénéatbcitdte solutiod: (66 Iﬁ.ﬁ%@as(aliﬁbd ¥ the ReabforPmBdure
(2.5H, m, 4.16-4.29 (0.5H, (0 dd

at 0Y=gndaftep g tpixfyre 4vag 8x(r@:t51—pv1tu ethyi:ace@tﬁﬁf)O mM; t(leFﬂg)mic layer

was Jleghed Wil s SR AB s N 3o bigm (0 By T gy s distilled

off uder RHRAYWREssh3-ad @he rle31dﬁe AP Hikssclyed ﬁ%étﬁﬁﬁi)l I Bodium
Ref erence exanple 17 (17a) was di ssol ved

metlgiidst (A by hﬁﬁnndeolQ ms added therdtotred 2ad m@ﬁw«swas stirred at room
temgelrgt%lt'eh%lr %Eltlx%lltes( A saturated aqueous ammonium chloride solution (50 mL)

was added to the reaction mixture at 0°C and after the mixture was extracted with ethyl
acetate (50 mL}), the organic layer was washed with a saturated aqueous NaCl solution
(50 mL). After it was dried with anhydrous sodium sulfate, the solvent was distilled off
under reduced pressure. The residue was purified using silica gel flash column
chromatography (hexane:ethyl acetate, 1:1, V/V) to obtain the desired title compound

" (840 mg, yield: 80%) as a colorless solid. 7

"H NMR (400 MHz, CDCly): & 1.39 (3H, s), 1.47 (3H, s), 2.06 (1H, d, J=3.9 Hz), 2.85-
2.96 (ZH, m), 3.49 (1H, dd, J=9.8, 6.8 Hz), 3.67-3.72 (1H, m), 3.75-3.85 (6H, m), 3.89-




'n, 25.0 mol) and p-tol uenesul fonic acid monohydrate

(170 ng, 0.892 mmol) were added thereto, foll owed by
stirring of the m xture at 50C under reduced pressure
for 2 hours. Triethylaning 62 m.) was added to the
reaction mixture and the soPYent was distilled off
under reduced pressure. The residue was purified using
silica gel flash colum chromat ography (hexane: et hyl
3948 ang 4.65.(1H, INF11 0 Ioh) 4i68 (1Hed,des i 76ik)f 4.U6 €1H, d, J=11.7

He m%%‘%‘(ﬁﬁodﬁﬁ?@é%@%ﬁ s 5" S0y 5. 50 o

ABgn@Q $HMSIp* 3. 70-3.90 (1.33H, m), 3.98-4.08
4. 16- 4. 40 (2H, n) 4.48-4.54 (1H, ), 4.94

(066H d, J=4.4 Hz), 5.02-5 06 (0.33H, n),552554

(16%),:%11 M ss, 6§6§R5-,@hi5)§r en%)ilg%)j 1,\@,”2@@&3/1 1 3oahis O

hexém@axb@ak%\_eht[é’am@oia%m y1 23088X0-Berzh Y f@(éaé%xg 3 9'49@- S

ul f onyl gl'ucopyranosi dé The compound (
benﬂ}’ﬂﬁm “P-glynehesiosgl-oi-D-gledapyemosidexanpl e 17 (17b) was

ol ved |n th%#go nan1de &FO m.) and sodi um
hy dHieRompeand (00 g, ?ﬁrn%trf)o caigerkin R\‘f‘f@‘ieé?f‘oe’@ﬁﬂ%f? 2 g29)
wasndlggo%ﬁ% ﬁ{e@m%ﬁmdfe (&é %@d%rﬁymélgo 'c&?m?nle%.%ﬁ pL, 2.76

m xture at oom t enperat

mmoBant] i1 gidiakatt eyrcio [ fe D) Jomidedens (2 hirdse wardadded Meketo, followed
bron1ﬂ€ 1.68 niL, 14.1 mmol) was added thereto,

by SATPH NS BB $IPor GRPTREAR 0 pringles. Afemhe solvent was

dlsﬂlﬁ:mf @Hdef BdhQdd [?re%ﬁf‘ér the r@sﬁ@é MEW@%?‘%{E i e ﬂhéﬁm

| ori de sol ution I on
cohmnx t:lnmmaa:tgrz@ﬁydhdcaaé bthuyl ademtem5x1 Ufe tristisy | enine AC NS0 Whtaln

. _.eth t 100 | hed
imidgey 1250 68 b Bheb g Ygﬂ & SPmaund o Gre TUgom )
symﬁfi&%d 1|ntRé£@1§mQ3r d Ipl’@ fd"( IGBW%’ &Hﬁ)lﬁiglqh R bl ?IO 1P the

solvent was distilled off” under re pressure
imidte(356 rag 0 X1 remel))wasraddel theidtd adl mtaehymm m) were

wififgeregitetulnné UsE CE MGy Vi iee SRmsebesio Siaved
by swrﬁrtg sah et Sorh REnSRAME Yor H@ﬁugﬁtést Ah@;gneﬁﬁna&m@@

reduced pressure. The reS|due was di ssol ve
dropsy miag péded(to Charelsticamaixpire,dhel soleen Was distilled hffomdeereduced

d
precilre” o sesiii iy iprbeR Rin atheR et anba R {kanESeiopRg,
(hexfagblOescelite, St1,V/VN® SBtainhBe Aokl tifle RbmpOAM (140 mg, 20%) as

t enperat ure for 6 hours. The reaction m xture was
a paloosillew @it h i ce and diluted hydrochloric acid (2N, 80

o R L S B S BNAES .

2.80n@shed, Wit 3.1 8L w)ad. ?@Lﬁqt@ﬂum@% Y4 (6H, m), 3.61-3.95 (12H,
hydro encar bonat e

m), 4.34 (1H, d, J=11.7 Hz), 4.38 (1H, d, J=7.3 Hz), 4.52 (1H, d, J=12.5 Hz), 4.58-4.73

(5H, m), 4.73-4.90 (8H, m), 5.00 (1H, d, J=3.7 Hi), 5.03(1H, d, J=11.0 Hz), 7.17-7.38

(38H, m), 7.43-7.47 (2H, m).

MS (FAB) m/z: 1304 (M+H)".

(16d) (1R,28,3R,4R,5R)-1-(2-Hydroxy-1-hydroxymethylethylamino)-2,3-dihydroxy-5-
hydroxymethylcyclopent-4-yl 4-O-(6-deoxy-B-D-glucopyranosyl)-c-D-glucopyranoside




solution (200 nL) and a saturated aqueous NaCl

solution (200 nmL.). After it was dried wth anhydrous
sodi um sul fate, the solvent was distilled off under
reduced pressure. The reS|due was di ssolved in

nmet hyl ene chl ori de (40 nL) 7and 4-

di net hyl am nopyridine (1.28 g, 10.5 mmol), benzoyl
chloride (1.30 nL, 11.2 mmol) and triethylamnm ne (1.46
ML ThEQolpBived 14984 E 128 flamdiyt s‘ﬂrﬁﬁﬁh@edlﬁ('i@éfeﬂeﬁ&f éﬂfﬂ% (16c)

followed by stirring of the mxture at 0C for
wasldassolyed Fhasetie agd |(Hihmﬂiq) rudidigtiWetbswaten(2emb) tthd theenixéurd was

st g A oF B (1he SRRt G0 Pl B ssure and the

resnm%tvt% %e& tﬁhﬂé sfiRa %g'lof@asmc))hmﬁ%&fl%g%ﬁhif ekhnd¥etiyi

wash e sat urated aqueous sodi
acethgdr: d)g'éﬂ(:)ab bbmxt d:mBCiIZItnilg)rlO[ 201nds)a cwietleads s@stat. aTleddiol
aqueous NaCl solution (100 nL). After it was dried

(1 1&/\;1118h93a3n HWDOM%‘- @@emﬁﬁ%meﬂw (20 md) agdiettehacaiais (1 mL), and

| Th
hyageBioris a8y e B2k PRt RER Rl amnercin S ) Sre g
theréth EpfBRed BY Eﬁx’ﬂnné Q)?Hﬁetrﬁlxt&e rY roVﬁM)smﬁJ@raﬁQE @h&brtal'lﬁ/dro gen

desired title compound (4.16 g, yield: 65% as a b
atmesphorelfersshas.i 4fter ﬂhe KPARLIG O b2y asDEr 8] thrigh, Gigite, the 1

solv%lgt;% d1 gll’ dgﬁ%gld% é cteil'_q)rés sre%%d e/ rézefls_%f%e %\fgwuﬁed using an
ékcBBngt.rbd Wk 5 3t dﬂ%ﬁaﬂmﬂeh7 or 1%
1on4 A8 gﬁsé 51|1_|O3% J:(L)P/x 840) Zlnﬁﬂ{g{SatS 7 sl ialwat % )ler 1t

was pgpifiedysingsiliga geﬁ fiash qumnnﬁ}mryatqgamymﬂxyw :
acet%%e?ﬁﬁg%nggﬂégetl RN gz‘r\é)q? Mgﬁﬁ_th% %Se@utle coﬁ%oﬁm? ?43(11215!’ 84%)

as a belohydskoi.benzoyl - 3- O benzyl - 2, 6- di deoxy- 2-f | uoro 6 i o

1. d0- D- Iucop ranosi de 110 The conmpound (3.
o e e g SE TR0 (383,928 (50

m), 9'1§§8J_22ﬁ nﬁﬁ 9b4oRGf1 5] 1hs B ?HS%@ b‘é‘;}'(félioé) CYT

(LHnnﬂk78ﬂ£ﬂe5aﬁdﬁﬁcumdhsfhonltrogen atnnsphere follomed
by stirring of the mixture at 100C for hour s.
cwﬁ@e

(R A, 601 55545 1 00 Anphheh o d0daL>
71.6 P beredl AN kherd i1 45 o Produst o pashed wi th

‘uene”’ rat’é’an e’washing’liquid were

MSVE@BP@/MH@(M@I@T,W at ed aqueous sodi um
* hydrogencar bonate solution (100 nL) and a saturated
aqueous NaCl solution (100 nL). After it was dried

] Bﬁﬁ s sodium sul fate, the solvent was
<RE§%%FF?Fe %?? under reduced pressure. The residue was :
(1R,pHESI4Re SR pbiAmgnsi2-lwao-Gelhydirdras Srhgddonpmethgloyoivpéagr-aph-

(hexane: ethyl acetate, 5:1, V/V) to obtain the i
(6-depssr -ehelppenyEanos s RcElucopyranoside ,

(172) Methyl 2-deoxy-2-fluoro-D-glucopyranoside

1,3,4,6-tetra-O-Acetyl-2-deoxy-2-fluoro-B-D-glucopyranose (Carbohydr. Res.,
153, 1986, 168-170) (13.4 g, 38.3 mmol) was dissolved in methanol (150 mL) and g
_ Dowex 50wx8 (19 g) was added thereto, followed by stirring of the mixture at 80°C for
12 hours. ‘The reaction mixture was filtered through Celite and the filtered product was ;
washed with methanol. The filtered product and the washing liquid were combined and

distilled off under reduced pressure. The residue was purified using silica gel flash




(3 38 g, yleld 9696 as a col orl ess SO|Id 'H'NNR”(466MNW“W”%W$$F$“Q

MHz, CDC13): S 3.12-3.21 (1H, m), 3.27-3.32 (1H, m,

3.57-3.62 (1H, n), 3.58 (3/2H s), 3.65 (3/2H s),

3.82-3.91 (1H n), 4.38-4.68,(5/2H ), 4.79 (11-1

dd, J=11.7, 6.8 Hz). 4.99 ?i/zH, dd, J=3.9 H).

5.06-5.13 (1H, m), 7.07-7.18 (5H, m), 7.43- 7.48 (2H,

m, 7.59-7.64 (1H, 1), 7.95-8.00 (2H, n): MS (FAB)
colpghp chmlathgv&plqu(me(d]ﬂ@)e chioride:methanol, 10:1-5:1, V/V) to obtain the

o R S A R ety Seosy D
'H SR e meg, 00,685 88 $898. %gﬁffplnﬁ 143 Qﬂ?ﬁ) ) 35364 (2H, m)

di ssol ved in isopfopanol and "di st
3.5¢ (1.8Hn)) 3.68:3d/ Oz(L ;. mp ohE@ 3. 9(24(2 5@5 mjagiéet. 26 (O H]ich)4eid (0.5H,

a0, R RTE RS EaR S EIaT8%0. 100 Tor 1 hour . The
MS(@ad)ien: xivirg)'was filtered through Celite, the
filtered product” was washed with ethanol and the

filtrate and the mashlng I|qU|d were distilled off
esi dque. was di ssolved in

7§ %‘d@e‘?ﬁ S%E@Wés%f%‘fﬁ)- -SIHFOPGRRISIS de (1. 18
g, e éon'iﬂ’ﬂﬂh& ﬁﬂ‘é Py.9 'nﬁ-h@l? s{rkh @& ellin R%?eréncg'@?ér)lﬂlevﬁr(??a)

added thereto, followed by stirring of the m xture at
wasghesofved in dimgthylfamantite(7090L), end bengslddhwtei diethybicétal (3.75

ot SR RO L A Heh e
added hﬁél‘et@%ﬂ@&&i bﬁstﬂmné’ b¥ihelrRixQRE 8 50"@1@1(1@191%&&%@ préésﬁxle?or 2

conpound (1.31 g, yield: 54% as a colorless solid
houngvR riatigfamite (2 @Qr@)s: adgedtogiiie Bragtor( Muixthte amy, thelsal@ond wﬁQ

64- 4. 82
aistfibg it G optegiine. ahdredhicpdinting e 75 agtiasn
colrdn Blhﬂorrmo. g’ﬁ Qﬁcx@n@@th&ﬂ-é‘éetdﬂ@ 3: 1034 To Sdaidht déﬁred tltle
8. 03- 1117 MB (FAB) nfz: 358 (MH)+. (170
compgypd @%3(53 wed )&%Qﬁlﬁﬂﬁé&l 5- benzyl oxy- 6- fI uor ohe

PR REREG S R B o L Cu AT a0

(1.3885 )] $89U\08Q0i6BH! ﬁi)wem@zt(mzm)n) amis Yhe (‘I'HXInBI rLONBEG6H,
stirred at 120C for '8 hours. The sol vent
d, Jfﬁ* 47 20L-806 (BAGHEr mp e‘ial%éé4;£ilﬂsmoa,r7e3éaﬁdlt(wé, mysh 451
(2Hv‘ﬁ1§- purified using silica gel flash col umm
‘omat ogr aphy (hexane: ethyl acetate, 3:1, VA) to
MS@BAB) m/4:85qpBi)ed title conpound (965 ng, vyield:
74% as a col orI ess solid. "H NWR (400 WHz, CDCl3): 8

2.91-2.98 (IH m, 3.50-3.58 (1H, ,400410(1H
(17 &rg?& &?%&?9 Lkl H%lnzgf;Q%%_f(}ZLﬂ&[igﬁ 3 oRiehutfodty1B-
glucopyran051de

- The compound (3.36 g, 11.8 mmol) synthesized in Reference example 17 (17b)
was dissolved in dimethylformamide (50 mL) and sodium hydride (741 mg, 17.7 mmol)
was added thereto under a nitrogen atmosphere, followed by stitring of the mixture at
room temperature for 30 minutes. The reaction mixture was cooled with ice and benzyl
" bromide (1.68 mL, 14.1 mmol) was added thereto, followed by stirring of the mixture at
room temperature for 2 hours. A saturated aqueous ammonium chloride solution (50
mL) was added to the reaction mixture at 0°C and after the mixture was extracted with

ethyl acetate (100 mL), the organic layer was washed with a saturated aqueous NaCl




J=12.7 Hz), 4.84 (1H, ddd, J=52.7, 7.8, 5.8 Hz),
4,98-5.02 (1H, m, 5.11-5.15 (1H, nm), 7.28-7.36 (5H,
m, 7.45-7.49 (2H, m, 7.59-7.63 (1H, m, 7.97-8.00
(2H, m; M5 (FAB) m z 358: |\/H—|)+ (179)
(3aR, 4R, 5S, 6S, 6aR) - 5- Benzyl - benzyl oxycar bonyl - 6- f
| uor o- 4- hydr oxy- hexahydrocyclopent[c]isooxazole The
compound (950 ny, 2.66 mmol) synthesized in Reference
sohmx»a I(I‘HI)OEmLY AR ) wandsied Mthﬁﬂ'oumsdatBIdﬂ aulfdte, tHOsakient was
di.um et hoxi de (270 L,

distiig oBO e TG Sres AP AES4TS mia ard disaled Heter Gbm)
werk SRR Y o0 ark P ES v (e B Ror AR e renction

mixtig@elas areotroped witk taterRGvidRathatsleenttig digtiled b€ uhdsr reduced

extracted wth ethyl acetate (50 nL), the organic
pressuige I hgdesidussrrsdlisgolved apgmd%(l& gedadongegsulfonic

I
chiciflith 778, .29l pd & Sy MEEor R (YL PP were
addecetmaﬁe&dund@r &rsdobing, Tokow&bbwitBring sf diemahn‘eﬁit ﬂoﬁm&brhyérature
forﬁf}et ate (100 .nlL) .and a saturated aqueous

Sy A ErpEtws Wasicealed Uthics %@Fhﬁ%&xﬁfaswom acid
(2N;§6 R 95k q@&e% tgér%% La frer4n O AR x%]as"&&%ct@@ te’ﬂg% §é ¢ {100

followed by stirring of e mxture a
mi) dworgélfhelagmgsam wadhay e thviestwalsth eguasu$ kodaurs dtydrogtmuirbonate

o AR i), 85 P
wit BRIk bdBEmahitatdnge %olvéﬂ%@stﬂfeﬁ%%ﬁrﬁer Ea8cddgREdie.

was ‘purified using silica gel flash colum
‘Thegbridrea gtissohied (hmetindenetchidrida 4@ atle, ant 4, V/ V) to

im§PyBHaorFigRe PR g 15 inS B BB cnlstifi g ity mamol
and GR%h )umn% (24891 10, 5 Riehi) v}er% aadé’&the@tﬂ) undr §%=cbo8fe, (Fltbwed
m 3a 360(1H dd, 5.8 Hz, H 3),

by srrde & tha mixtere at A°C Kprs} th:sn) Th@regtslc(nmxhcre w@ssoalewuh ice

and E-Hg‘geiil_hégr)o%'lﬂ%n§ ﬁClg (%lé %Cﬁp;)_lwaﬁ,]ag%_%ag%r’eto " ‘fg%erl%_hio 1 e "was

extrdctéd®with H?othy@i'?e%ﬁﬂomfé (880 th§ 6thé %}Eg”éhﬁc lafor v&i‘s@ash&i ikth
(2H, s), 23-7.40 (10H, FAB) m z: 388( MtH) +.
satu('qqthgqueous sodium hydrogencarbonate solutlon (200 mL) and a saturated

aqu‘%ou(s) i o%;{?(% ﬁugnsgﬁ% I?)}ch o[?@%tzlf J}V?Ké%%dxxggg W{ucsas Q%Hniﬂétef, the

solvgnt3wfs-d1£til}c@dﬁﬁﬁﬁ¢f reflu€d(ficdarx Yrhe, résidud Whs gartfRdiing(sdica
D- gl ucopyranosyl)-a-D gl ucopl\Z/ran03| de_The caonpound

gel {lgheon Gropatogiphy Rexanseilsylasgtais SRe MY é%@t@%éliﬁﬂleé‘“ed
tItIe%oﬁl%gund (4.16 g, yield: 65%) as-a colorless solid. -

'H NMR (400 MHz, CDCls): & 2.35 (3/2H, s), 2.36 (3/2H, s), 3.47 (3/2H, 5), 3.55
(3/2H, s), 3.79-3.88 (1H, m), 4.01-4.15 (3H, m), 4.28-4.62 (3.5H, m), 4.77 (1H, dd,
J=11.7, 5.1 Hz), 4.91 (0.5H, d, }=4.4 Hz), 5.05-5.12 (1H, m), 7.06-7.10 (5H, m), 7.18-
7.22 (2H, m), 7.42-7.48 (2H, m), 7.58-7.65 (1H, m), 7.66-7.71 (2H, m), 7.89-7.93 (2H,
m);

* MS (FAB) m/z: 545 (M+H)".

(17d) Methyl 4-O-benzoyl-3-0O-benzyl-2,6-dideoxy-2-fluoro-6-iodo-D-

glucopyranoside




was di ssolved in nethylene chloride (10 niL), and
trichloroacetonitrile (460.iL, 4.61 mmol) and ‘
1, 8-di azabi cycl o[ 5. 4. 0] - 7-undecene (2 drops) were

added thereto, followed bﬁ 6t|rr|ng of the m xture at
roomtenperature for 40 m 4 After the sol vent was

distilled off under reduced pressure, the residue was

purified using silica gel flash colum chronat ography

( heXbmennepdwd (2821ga¥.63 nbndl) sh¥adsided it Rle&m'me ,exéﬂl;M)e 17q17c)

tain ,.imdate 3 859 Iom; . The
wemin (et 20 B SR i i 2uie ea Zimpinol) nd 15-
Rateed mgml &S0k ' |
croet A ?ﬁgﬂﬁ 49 rﬂrﬁ?%]%eg% aécm(%ﬁ é.%ﬂng’ ﬁ'@%edzﬁnnﬂgﬁéi]%/ﬁgﬂowed
by stodeg of ﬁemkmramtdl 00F € et hiyduas. | Sihe reactlon mixture was cooled to
trifluoronethapesul fonate (13 L 0756 mmmpl )

was
roogigEReRfBp dRd Bliersd prd B %mdd%e@uct s Staplgd w@h tflugnge The
filafledndlif RfifPR TR @%&He& ofiflf p &RnlfeR Uh s il
triethyl amne drops) was adt e reac |on
hydmo gdnmrbonatdnmlstuﬂn/(el 06 migsind |a$htulr:itecﬁ aquicbud INGEY sdllﬁdjﬂf{& 0o mL).
SI ng silica

Th d fied
ARG L3RS LA R ‘ijsgsgﬁ@g}hgﬂ by Shesobeeal wahg llstﬂé%%ﬁf under
redg%%?’prégsﬁge e %ﬁcﬁﬂe%ﬁstb%nﬁgﬁ 'uglﬁ%sf]fc% %@1 301G (86 ny,

as a pale yellowoil 13): S
chrc_J_mat@gl(thy (lttxanmahg aIeBt)lte 3: ISW\’Z) 194)b(allh-lﬂlerc)eslral tile Gongfound
%Q %, 1 d , 3.28-3.38 (3H, m,
28 t)fﬁ“ orle %l‘ (1H, dd, J=9.8, 3.9 Hz)

IH oL 3 84 (2H, 023) 5%%2’ 131](ng ﬁgtﬂﬁ%ﬂ(msgﬁ ﬁ%%& (15,

m), B33, (8/2HE, )s), 3455(1(3#24{ G& I A-HOo(1H, B (4138-4.48 (S/QIHZmZ 479 (1H, dd,
=13 758 8t o g 155 a0a 06 § allomd 15 7. W btgsm, 743

AN 8 ) o 1157755 (o

MS(( R328l/g§04FQNB+F§)L1 Ami no- 2-f | uor o- 3- hydr oxy- 5- hydr oxym
et hyl cycl opent - 4- vyl
4- 0- (6- deoxy-f 3- D- gl ucopyr anosyl ) - a- D- gl ucopyr anosi de

(17gh&e-CBeRaynd-§-Beni-2-Bibré 206 }n@wmﬁﬁm%xm enose oxime
Ref er ence exaqg@e 17 (17h)  was di ssol ved i n nmet hano

( 20ThetopmpaEnd i/ & a6c’é% @n@l)( Wnﬁagylzefhw&ﬁymmma@mlt 17 (17d)
was‘%ﬁ%sghxeg % 155’%{ g&ﬁwg E?L#@ﬁsgf\%%wgt&oﬁ I{j ,IEH‘lg 0221'];(:( %wder (4

g) waskédmwith diluted bpdrbetiipes adid s uadkey thél'efd)y ﬁﬂﬁﬁﬁd by stirring of the
at nosphere for 4 hours. - After the reaction m xture

mix{gs af 14076 fergl hewro Jgn resstipn @uxwﬁewamﬂiw@m thrpughoPelite.|thed

o i du

el IO SR SERY e Sl B Ul

dlstm@li uﬁﬁuﬁwﬂﬁe&ﬁceﬁ%r@ﬁmn Tae W&ﬁ&fe)was' disseBed i édhR&s1 (80 mL) and
purified usin silica flash col um chronat o%r aphy

hydyosy lapinghwiraghionige (h di s %Mtxémol):@nd pyTidige (338 1L, 17.1 mmol)
were added thereto, followed by stirring of the mixture at 60°C for 40 minutes. The

solvent was distilled off under reduced pressure and the residue was purified using silica
gel flash column chromatography (hexane:ethyl acetate, 5:1, V/V) to obtain the desired

" title compound (1.31 g, yield: 54%) as a colorless solid. ,

'H NMR (400 MHz, CDCls): & 3.87-3.94 (0.7H, m), 4.13-4.22 (0.3H, m), 4.64-4.82
(2H, m), 5.22 (0.7H, ddd, J=46.9, 6.8, 4.9 Hz), 5.34-5.55 (2H, m), 5.75-5.88 (1.3H, m),
5.98-6.07 (1H, m), 7.24-7.62 (8H, m), 8.03-8.08 (2H, m);




obtain the desired title conpound (28 ny, 86% as a

col orl ess anor phous substance. 'H NWR (400 MHz, D20):
6 1.21 (3H, d, J=5.9 Hz), 2.23-2.30 (1H, m, 3.04-3.10
(IH, m, 3.18-3.25 (2H, ,, 3.28-3.61 (6H m,
3.64-3.80 (5H, m), 3.86-3.91 (1H ), 4.11- 4.18 (1H,
, 4.37 (1H, d, J=8.8 Hz), 4.41-4.46 (1/2H, :
4.52-4.57 (1/2H, m, 5.06- 5.08 (1H, m; 13C NWR (100

MS WFER) B20)358¢MKuE1)9, 44.0, 58.5, 58.7, 60.0, 60.1, 60.6,
61.3, 70.9, 71.3, 71.6, 72.2, 73.6, 75.0, 75.5, 79.1,
79.2, 80.5, 81.9, 97.8, 102.7, M5 (FAB) mz: 474

o A S AR s . o o

cyclbpﬁitfciﬁlsgld:éz@e(G deoxy- a-
g ucopyranosyl) a- D- gl ucopyranosj de (18

a)
copipeynd U-HedByaoammol sy athiesiaed in Rafersnesaxemnla Helde)
N o
vehegsahy DRRLECO LY s prne ves T SRLS gty Ihe
solv%ﬂth&ikQﬁttﬂ%d(o@’hﬁ‘[ﬂer redieddpredBite and tHOREidud Vias 3BT LBl silica
Iéo 80 g, 2.20 mmol) was dissolved in nethﬁlene
Be

wheelwgen ¢lsomatography dhaxapz sthykacetaico  da VéY htei dbigin theplegized
b0 L | f id (40
titeFomg By B3 e SRR 748 g BB R AT ot by

H MR (400 Q11E, Gm@hm&q @r-g 93 1HOoRM 3 F0YPEB AL M) 8), f4000-810 (1H,
hours. A saturatedaqueous sodi um ‘édro encar bonat e

m), 43Left 3% H; 30, ﬁéﬁ‘ (Wids Iédlf@eﬁ He), #r@ ({Hadtimda 7zt 4182 (L, d,

e RTE Eah A BN I Sh bl R gL HET L
7. 28(596(151-1 @))0.45-549 (e 739UReRIs Hyak), 7901&@0 @B, 659 1) .

ter it_was dried with 114 anhydrous sodi um sul fate,
MS{W%@I’W&% (MQL;I;I)dI stilled off under reduced pressure.

The residue was purified using silica gel flash
col um chr omat ogr aphy (hexane: ethyl acetate, 6:1,

(1790 (FpR}4R, iﬂgﬁ&,iﬁmR) hBededoxed-bentilexycarvpoving f1{10ro78 hgdroxy-
[ I e yeI | ow anor phous substance. 'H

iel d: 749
hexﬂ)fiwgf‘iclﬁ@ﬂ%f)t[c o0 €(1H, dd, J=12.5, 2.2 Hz), 3.63

( 1"1‘he@?_nl_‘ipétéﬁl@(9§0 r:% 3 6|6|Zrﬁm g g&heﬁﬂe’d mq{efc}eﬂc% e%aﬂﬁ?])e 117 (171)

wasﬁm@d_lvédhl mekthanal €10 ml.) lahc) sod4u162ne(t11¢il;1ddo¢270$1)[,,, IZBO?Em@l’h kas
addgi_tilgreg)z fc?pozvtehﬂy stzgn%gc} q:_Fn'i)gure \]ai?;o%l_%)tqqigserétgrefl r[_l b5 @ggdtes.
A sa(@w.]irgfgil alheouS aBfndnhitn cBlbridVR1EAR)S0HE) wiy QdeANINRE feaction
‘mixfir@atdi°C@nBesfizythe 4nigmoxwasiesttracted wﬁﬂoﬂhﬁtmnﬂa&eﬁ ani)athabi
orga%g? lué}q%ﬁ;g%&%g%%u A %ggigqag% aqueous%a%&t?tio% ? (5 m?j ﬁ%%r {t r\]vas
dried with anhydrous sodium sulfate, the solvent was distilled off under reduced
pressure. The residue was dissolved in ethyl acetate (100 ml.) and a saturated aqueous
sodium hydrogencarbonate solution (50 mL) and benzyloxy chloroformate (570 pL,
4.00 mmol) were added thereto at 0°C, followed by stirring of the mixture at 0°C for 1
hour. The organic layer was washed with a saturated aqueous NaCl solution (50 mL)

" and after it was dried with anhydrous sodiwm sulfate, the solvent was distilled off under
reduced pressure. The residue was purified using silica gel flash column

chromatography (hexane:ethyl acetate, 1:1, V/V) to obtain the desired title compound
(1.00 g, yield: 97%) as a colorless solid.




was di ssolved in nethanol (30 nL) and water (5 ni),
and potassium hydrogencarbonate (1.00 g, 10.0 mmmol)
was added thereto, followed by stirring of the
m xture at roon1tenperature for 15 hours. Ethyl
acetate (50 nL) was added #42the reaction nixture and
the organic | ayer was washed with a saturated aqueous
NaCl solution (20 nL). After it was dried with

"H BIMI 4 0pUsEE0 dDEN) S8R Rat( el $HeT-503 WenOIWass?- Ql9©t(I1Hl ﬁdH-3a)
of f under reduced pressure. The resi due was puri f

3. 6@£1Iﬂ>ogidsﬂ=l=9 g.ad-gélz, Hrﬁsh&écﬂldﬁﬂ ohibha dgr BPh(1H, hieia&& Hz,

B bR S Sl rdi crieil « Bl LA m B A 0e Lna e 1

6), 88AS1ANE, GﬂIEH}MV@I{ZQEPJL%)Z -£386 @1/@[4 flH.6)d5. 211@1,252!2123-7.40
3.44 (1H, dd, J=9. .9 Hz), 3.76 (1H dd, =~ J=12.5,
(10K, B)Hz), 3.92 (1H, dd J=12.5, 1 5 Hz) 4.20-4.28 (2H,

.J=11.7 Hz), 5.53 (2H s), 4.72 (1H,
Msgﬁ-@ﬁzé%*@ ‘91 (1H, d, )J =3.7 Hg) 68)67 (1H, E)r,
J=5.86 Hz), 7.12-7.38 (10H, m): N5 (FAB) m z:
(18c)

t 448 (M+Na
(174) éa& %E@ﬁz@ﬂé A la@v)@;dpxa— Irbineylgsyembatyhf Msrchagaliwire,

ey RGP PRRRL A 21 - Qe S GRS A P BT

1@@2%)5 asyl Adabi nosi de The conpound (0.70 g,
£ F) s%%cﬁgz%%d I n Reference exanple 2 (2f)

vvasTldn eagioved (349 mg,t(}ﬁﬂ%nmod:)myn&uesieec( BReftrenceasxdmple 2 (2f)
r.oac

wasdiesplyelit Redianis sl Es 61U Hotl AR O adedl
mmbNenhet %- dlfaﬁ’ziﬂlcci,WS 4137 Lmﬁeééder(ﬁ 'dpc%fsfrvefe[hﬁe Sg{eHartg Bfiowed

roomtenper ature for 30 m nutes vert was
by dfiirgng ¢f thel notthraatiderm tevpradrogioe 48 urieyted. hafterahe SblECMMS

cis e e Bt Rl Ao e o) Db
coh@ﬁﬁ ShrbBma Za%hﬁﬁﬁé(aﬁé Et}iyl a{'ﬂe% 8.1 Qoi/ Bicthyl e, V/_U)% obtam

npound synthesi zed in Refeerence

lml@tgfﬁépeng,§5%3)as)a YaH\@IWtOHe Thmcdmpem@cme mg, 00758 4nmmd)| )

| ved th
synffEfifedip IRt dehmpfé 1 (e oy Blnol e B B Goner (1 5gmby g
1m1m(8)30\mg omaeﬂmbnefaetaadém@lefet@aﬂu tHbRAS iR nospher e,
f ol | owed stirring of the mxture at room :
trifl ﬂ@ﬁﬁ@ﬂ@mﬁu}éﬁﬂ@ﬁ (B wgu} @,7561Ir11rn@t)h7yasea¢d¢dedl(09mserthgremaﬁ)llowed
act | d.afte | vent

by SRR Re Titpre A5 S Hicento il ey e ¢

drop¥d Svasl kdidedas the rdebetRb ik g Ah@sQvdn? Qva%)shﬁ@&l ofMRJBA s luted
was washed with a satur at ed aqueous sodi um

PreSﬁWr dge residusorratrarisied using ailica gelfiash aplumn duematapreghy
AL 0 P s BB 0
pale yellow oil.

"H NMR (400 MHz, CDCL): & 1.20 (3H, d, J=5.9 Hz), 2.87-2.94 (1, m), 3.10-3.16
(1H, m), 3.19-3.24 (1H, m), 3.28-3.38 (3H, m), 3.42-3.46 (1H, m), 3.51 (1H, dd, J=9.8,
3.9 Hz), 3.55-3.59 (1H, m), 3.74 (1H, dd, J=10.7, 3.9 Hz), 3.79-3.84 (2H, m), 3.84-3.89
© (1H, m), 3.94 (1H, d, ]=9.8 Hz), 4.00-4.06 (1H, m), 4.31 (1H, d, J=12.7 Hz), 4.35 (1H, -
d, J=7.8 Hz), 4.49 (1H, d, J=12.7 Hz), 4.58-4.88 (13H, m), 5.01 (1H, d, J=10.8 Hz),
5.05 (1H, d, J=3.9 Hz), 5.18-5.26 (2H, m), 7.15-7.43 (40H, m);

MS (FAB) m/z: 1236 (M+H)".




sul f at e,r t he sol vent V\as di sti I I"ed of f 'un”der reduced

pressure and the residue was purified using silica
gel flash col unm chromat ography (hexane: di et hyl ether,
3:1, VN to obtain the desjred title conpound (185
ng, 319% and its (3 isoner1¥b50 ng, 41% as a
col orl ess anorphous substance. 'H NMR (CDC13) 6: 1.17
(3H, d, J=5.9 Hz), 3.12 (1H, t, J=9.5 Hz), 3.19-3.25
(1H n) 3. 36 (1H, t, J 9 5 FE) 3.44-3.50 (2H ln,
ﬁé qlpu J=9.5 Hz),
(171@ zﬂlFR 2r$)33 $8)-(L 1A mingq2- ﬂyl@@ %hydroz;mzl)ydr%whwlwlqp&m -4-yl

49-4. 54 (3H,
+OxbisBs 85 WhheoB gl D bon it °1 52" 11 g
_ J= =147 0.: ) 7
2o S0 G i i e 77
wasJhigolvedin) methasd (24 HiL)and ethyl deetat@(IHp]L), and bydiochiori¢ 46id,(30

L) Pl A el i A et L Ty g8 AHdecsbarets faliosrad by
scHESRMEPR e o OB AEERN o B ARSI
Aﬁw)ﬂaﬂ‘rmhem:ban(xllﬁc was \i\ﬁtsredlﬂsmugh/ €dlitenthestlvamtolas(diQillet o ff

and ,20% aI | adi droxi de-carb 12 added
a0 el PP brep e Yol biAS AT TS JeP kb st
(DoW¥L50858) @lmggﬁéﬁs%%m%mb%{ea 1%5@&&@@;(;&%@' wéflg
was renoved l[ite filtration,” the solvent was
silicdigst flashesd luaxirf chrqmd@graphm (51120} apcte‘esuﬂbam’rmtqrebﬂ du¥/ Vip

i i | ] | h 116
o s i Bl P2 80 VB AR shSiphou e
'H 400 Vg2, d8%)! 84. 2t1I BHedqaﬂWdz 266% (m(m &8; 9.0, 1@9(111
a colorless solid. 1.32 (3H, 'd, J=5.

), B B;3.25 (091, ()i3.28-3. 611:(§PBHHZ3 643 &@(LSBL 89, 12643 (1 H, 31),44611-

s.18(08 by 477 Pugt, s 33 Ao it i 7503 gy w06

5.0801H, 4)19-4.29 (1H m, 4.48 (1H d, J=8.0 Hz),
5.4.58-4.66 (2H m, 5.24 (1H br, s); M5 (FAB) m z:
CBH\GR(I\@Q\MJ{-Z D@QB@)169 44.0, 58.5, 58.7, 60.0, 60.1, 60.6, 61.3, 70.9, 71.3,

114 752 B é’R)540 3306 K091y 75 TR, R1TEY QY g%, 4- di hydro- 2k py

MS @RARY mi/% 44 pyranosyl ) -a- D gl ucopyranosi de The
compound (47 mg, 0.085 mmmol) synthesized in Reference

exanpl e 18 (18d) was dissolved in water (10 nL) and an

on_exchan esin Dowex-1x4 (OH) (3.0 g) was added
<Ret&ﬁ81}c§t65am¥’%lellsc%\/\/ed by stirring of the m xture at room
(2RBRV@E£H‘9'H@X§@T hﬂdréxylﬁmwlsza 4-8hediPPH 08 AL b YRS -

renoved and the solvent was distilled off under
D-glucopyranosyl)-a-D-glucopyranoside ‘

(18a) 1,2-0O-Benzyl-4-deoxy-3-O-formyl-4-trifluoroacetamide-a-D-arabinoside
2-0-Benxyl-4-deoxy-3-O-formyl-4-trifluoroacetamido-D-arabinoside {Chem.

Pharm. Bull., 1991, 39, 2807-2812} (0.80 g, 2.20 mmol) was dissolved in methylene

chloride (50 mL), an_d benzylirichloroacetamidate (0.82 mL, 4.40 mmol) and

] trifluoromethanesulfonic acid (40 pL., 0.22 mmol) were added thereto, followed by

““stirring of the mixture at room temperature for 3 hours. ‘A‘saturatedaqueous sodium ~ -~ -

hydrogencarbonate solution (30 mL) was added to the reaction mixture at 0°C and after
the mixture was diluted with ethy! acetate (100 mL), the mixture was washed with water
(50 mL) and a saturated aqueous NaCl solution (50 mL). After it was dried with



reduced pressure. The residue was purified using
silica gel flash colum chromat ography

(chl or of or m et hanol : water, 6:4:1, V/V) to obtain the
desired title conmpound (8.0 g, yield: 21.4 % as a
col orl ess anor phous substahé®. 'H NVR (D20) S: 1.32
(3H, d, J=5.9 Hz), 3.16-3.21 (1H, m, 3.31-3.33 (1H,
m, 3.45- 3.52 (2H, m, 3.63-3.69 (2H, m, 3.80-3.96

anh@r&ﬂ'dus ﬁf)dlurﬂi sﬁﬁ'até 1t|h|e sélventSyas dstdled oftindds reduéedgbred'ﬁl)e The
49 (1H, = Hz 4.94 (1H, d, J=4. Hz), 5.17

rem@gwaapugﬁ@ﬂ 1@;11;&5)111021@ Qathqqlmnb phrog)ato gm}(yp(h‘gganmeﬂlyl
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yellwOamdrfhélrs(suBstihcegl ucopyr anosyl ) - ( 3- D- gl ucopyr anosyl }
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J=14: mz)cmzl(nz, d}g n;; 175 Qgg@r%%:lz sI2 2@%@; gmﬂ gLez 9 Hz) 5 44 gH

Bi ol
ad, Yol 3, %ﬁzﬁ.és@cﬂlﬁed T 3y 439 Bh16H, N §26H)9); and

l’-l|e (2.3 nm, 22.44 mmol) and
MS{F@%SI azabi’c cI 5 4.0]-7- undecene (65 L, 0.44 mmol)

wer e added thereto, followed by stirring of the
m xture at room 117 tenperature for 1 hour. After the

(13@0ﬂ#éhtOWB@QZﬂr%ﬂWXWéHUﬁhmerQf@mlfiee@%@tﬁbpme@Qur e, the

resy.due_wa S|n si l.ica

chr DPaiRIRRLY Thesianb Bt Prti§Redfrdifice Shptif1s sy
wastdii.setdtm'n@ﬁieﬂﬁnol\(w:ﬁ]'_ga@ﬂtv@té} (b mohahd cﬁa&@ﬁmﬂ 72.0%

as a yellow oil. The compound 47 mmol )

hy d@%ﬂ%@@@&ih(w RePErmmed Véasaaqléeféthrre(ap |f9w11<wa@d byditissng oétlue

ereto a SO

reactivh nikctuyd sid t}hb otganfcl lwgzarmtvmnaswitﬁ @@mmmueoumaa
hyI ether (2 nL) was added dropw se

solufipn r(%q 6&) OFED LS ig¥ied pithanAydrgps sqdaumpiswiate, g oyt as
: dlstflﬁHB?Fﬁ{dHf ﬁ:dﬁ&rd 3N & he-Féél&IéWécfaﬂHg{fﬁd G ls?hc‘ﬂ’%%l ﬂash

ded to t ction mxture an ter the solFvent
columsclu‘ommolgta@tiy (Hexanmelbyl acetits; 6d, B ¥3 Busteain thvedazirxd title

confib e 205 15 Wi g oo e bRy at%ﬁfﬁe Sodi um

1 0 d
o asppebeni, sl 189, (30 1BJagh S04 . o
I=12.4yeb Hm\s3.2 (1&1 d\d/; I#iZéDh)ECHE),JS 2062 3)(Rs lﬂdl)f 4ue (1Hh& J—ll 7

Ho);S57 Bt Soniadi oo B9, el br b el 687 W er, 3
J=5.86 Hz), 7.12-7.38 (10H, m)
MS (FAB) m/z: 426(M+H)", 448 (M+Na)".

(18¢) 1,2-di-O-Benzyl-4-deoxy-4-trifluoroacetamido-3-0O-{2,3,6-tri-O-benzyl-4-O-
(2,3,4-tri-O-benzyl-6-deoxy-B-D-glucopyranosyl)-a-D-glucopyranosyl } -c.-D-

_____arabinoside.. ...

The compound (0.70 g, 0.81 mmol) synthesized in Reference example 2 (21)
was dissolved in methylene chloride (20 mL), and trichloroacetonitrile (1.00 mL, 10.0
mmol) and 2 drops of 1,8-diazabicyclo[5.4.0]-7-undecene were added thereto, followed




purified using silica gel flash colum chromat ography

(hexane: ethyl acetate, 5:1, VN) to isolate the
desired title conpound a form (1.93 g, 46.6% as a
colorless oil. 1H NWR (400 MHz, CDC13) 5 1.82 (3H, s),
3.20-5.20 (26H, m), 7.10-718® (30H, m; M (FAB) m z:
922 (MrH) +. (19b)

(2R, 3R, 4R) - 4- Benzyl oxy- N- benzyl oxycar bonyl - 2- benzyl oxy

by ﬁﬁhﬁ% bPIE Hakiudd B-rBomMbmperature for 30 minutes. _After the solvent was
2,3,6-tri -0 benzyl -a-D-gl ucopyranosi de The conpound

distfliedsyff gpdet refocedmiedsusy telresiduedas puritefdorsarsceliexgufhs

colign SESHAe Ty Shar e PRI Rt 2 Do sl Gl Shulg obain
coléMRE 8flPimidale! (018 % D35t The bdiEp@indi(DEs MigXd U8 eAdl) ERMRBsized
tenperature for I4 hours. The reaction m xture was

in Reifergnescexample & (yb) andeheireidated070)g, 87¢ nimel) nvexe dissolvessin

. d wit L t di
ciofGe ik it gl Fe By B DRt el nestionate 8 a0
moRBHUSAURI AN Heret@ hiddr @itk dden Bhhosphbieefolbhed ‘B?gsﬁﬁi' Jf% drayer
.was dried with anhydrous sodium sul fate, fhe sadl vent
mixgars atifooni tempdrapfre fomidlegurs. e Boetbylapriness(©ur mL) Flae addedgd thee

reagfimofiihlsg ED IR EseTveat %8s AHncd S afe B Red pisggure ghe
resiahé ¥hddilied Aasictsd addtdtk @30&%!9&@&[1% Ini4ite w4 wadRd-with 2
colorless oily substance. 1H NVR (400 MHz, CDC13): S

satigatgd) agnepos goziEEn hijiroggncathopateGoligon (20gnLl) anda satngycdgqueous

0, (MrHy&. 11 9%). .. o .
NaG Rt Cmih Arieh Bkeqnic layer was dripduwih by dpgus sadinm
sulfa®; Bregblvempyisaligdidd)ofDindgt HEopsd poQatctdthe resiitp s durified
(4.0 g, 10.46 mml%rsynt hesi zed i n Reference example 2 .
usiggghica geh Hagh codyny ghropiatogyanhyi (hexangdicyl ety %br&% [to obtain

v R 8 il ssH AL RIS By oS REATAE

am@phé @Gibstaeer at ur e for 14 hours. The reaction
m xture was poured into 10% aqueous hydrochloric acid

'H MR {(GBRL) O0L-HT (3Fhrk 170 B2 ch b2 G, 6 106 Hab 393 28fdl, m),

35 s SR B U505 RISyt et 1, 304RtSy -0 0,
3.8 BRAGWBQUE, Y. 191 H)\idr bees)cier Hey)atys-49% (BH,ah), 426 (1H) dard1.7

a saturated agqueous NaC sol ution %20 rrLA. After it
Hz)p449d- 3@ Hah4 &Pihyadr @lls M9 ot inth &1 0Ha 1, 484 6L Bgl. Jeht-0 H2),

| $14 _ 1 0k [
i TR e e
J=3chHe)ya138qt Hphy d(JxdaaHe), 6110y 4@e@ERNe; 5:1-5:2, V/V) to

obtain the desired,title conmpound (8.10 g, yield:
- MSHGP) a2l 2061(8F™N"s oi |y subst ance.
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(18d) 4-Deoxy-4-trifluoroacetamido-3-O- {4-O-(6-deoxy-B-D-glucopyranosyl)-o.-D-
glucopyranosyl}-D-arabinoside

The compound (180 mg, 0.14 mmol) synthesized in Reference example 18 (18c)
was dissolved in methanol (10 mL) and 20% palladium hydroxide-carbon (120 mg) was
" added thereto, followed by stirring of the mixture under a hydrogen atmosphere for 3
hours. After the catalyét was removed by Celite filtration, the solvent was distilled off

under reduced pressure. The residue was purified using silica gel flash column



"H NVR (400 MHz, CDC13): 6 3.71-4.27 (6H, m,
4.44-4.51 (111, m, 4.58-4.63 (1H m, 4.72 (1H, d,
J=6.4Hz), 4.93-5.81 (10H, m, 7.17-8.11 (35H, nm; M
(FAB) miz: 1111 (M+H)+. (19d
2,3,6-0Otri-Benzoyl -4-0 (21854, 6-tetra- O benzoyl - (3-D
gI ucopyranosyl ) -D- gl ucopyr anosi de The conpound (8.10
g, 7.29 mml) synt hesi zed in Reference exanple 19
chréh@©kraphs ISa‘é@ﬂatéQﬂethﬂldm hanot) 16 ébtaifl-the ABdred title compound
tetrah drofuran 15 ni) and pal 'adi um chloride (I11)
(09 m5 S8 %)QSQSOIQT@S)SOMS added thereto, followed by

1 | re t ture. f
o N SO € o Rl el P ot et e R S o LB
3. 481 teT=d DB z), SHMEAL bRy =dissty) 365@ Db (mCiﬁI 3%@9@@'3}1 m),
pressure. The residue was purified usin i ca
3.97 45 H 2o )k 1 ¥ 28rthton b8 (1(th eixém%o éIZh,)A 5%é 66428, m) 524
1 2 1-2:1, VIV) to obtain the desired-title conpound
(H(%grf g, yvield: 66% as a pale yellowsolid. 'H NVR
MS(#AB\MZ; 5 BYa)"6 2.96-3.13 (1H, m, 3.79-3.92 (2H,
.05-4.25 (2H, m), 4.33-4.40 (1H, n,
4.47-4.50 (1H, n), 4.60-4.63(1H n), 4.89-6.15 |

(18%%2?@4}{5 42111%/(1@5 BRI "554-81113/ o-T %y 31 4-0-(6

deok#/3- BRI AR pyfarBey1 F-¥L 06 tu gsoxycar bonyl - 2- benzyl oxy
n%?ﬁhyl%pyr roli dlgyr}y_B- @I dﬂpg@ﬂ tri-O benzyl-4-0O

{ 2, Bhegrammoud! KEhmey0. bas on(ad) Spthesized iy Referdnenzoappl¢ 38 018d)

was ‘FIEFé’!)"e;‘?H‘& F3 1 Ph) BB P aise gesin Ropekiae ST RS9

wadlRidEt eheE QB BHORd Bil &irfingBf He rRFBR toofyeipeahEe for 105
Ref erence exan‘pl e 19 (19d) was dissolved in net hiyl ene

hovewn| e 1gw exehangy resrupstremerthbingbe sonentwasaigtibied off under

kSR SRS b5t

chr&hhtoptaphy gﬂﬂdrh&)mmméthmi.axawr oRM 1L FrPEtoadbidie tHedesiked title
hour. After the solvent was distilled off under

conﬁ@&aéé% Free Yl @14 Hias aeslatiess iamorphaus sRkstangsi ng

l 5l C Rr ( )
HEME g%eo)@ 113f2 @@hfir]ojg%lz mlﬁgjai E/é \%E Q‘E%B 31?(?§ﬁ}?t£)y% 45
3.52 (dHlahe 3(62556&(31@ m)>3.88A96BSH m;)ph 08 I(efssbramypu,ab qusg, d, J=4.9
subst ance. ound %ﬂi E )H
HZ)sMPNHéﬂ%eTaWrH%&e f‘é%éi 51z, 347 ( lf%;Jwa z), 7.68 (1H,
br. i ssolved in diethyl ether (8 nL); the imdate (225.1
1Y, 0.21 nunol) was added thereto and a solution of
MSt(FA@WyIMZI@vHN&)TfI uor onet hanesul fonate (38 L, 0.21
nmmol) in diethyl ether (2 nL) was added dropw se
t heret o, foIIovved by stirring of the mxture at room
<RIERRES LHE 2 hours. Triethylamne (35 M.) was
added to tp e reaction m xture and
(2R,3R,4R)-4-Hydroxy-2-hydroxymethylpyrrolidin-3-yl 4-O-{4-O-(3-D-

glucopyranosyl)-B-D-glucopyranosyl}-o-D-glucopyranoside

(19a) (2R,3R,4R)-4-Benzyloxy-N-benzyloxycarbonyl-2-benzyloxymethylpyrrolidin-3-
yl 4-O-acetyl-2,3,6-tri-O-benzyl-a-D-glucopyranoside

* 4-0O-Acetyl-2,3,6-tri-O-benzylglucopyranoside (Agric. Biol..Chem, 1986, 50,

2261-2272) (2.21 g, 4.49 mmol) was dissolved in methylene chloride (45 ml.), and

trichloroacetonitrile (2.3 mL, 22.44 mmol) and 1,8-diazabicyclo[5.4.0]-7-undecene (65

pL, 0.44 mmol) were added thereto, followed by stirring of the mixture at room




after the solvent was distilled off under reduced
pressure, the residue was diluted with ethyl acetate
(10 m.) and the m xture was washed with a saturated
aqueous sodi um hydrogencarbonate solution (10 nlL) and
a saturated aqueous Nad sd7ution (10 mL). After the
organic |layer was dried wth anhydrous sodi um sul f ate,
the solvent was distilled off under reduced pressure.
tempdignufelt JUBuNasitdUnd §d10cht wak Attifed bFangéd redlord Pressure, the
~colum chromat ogr aphy (hexane: ethyl acetate, 4:1-3:1,
residgevyastpyrifisd naing silise seldfash salumn ¢heomptegrsphin thegamsetbylhy

.99 . I r 0 N
i A1ARFHEIL 879 AT ANANRGSETAST oy MBI
The ¥BmbbAR) (200074, 44F3BmoNskhithesifelbih)Reference example 1 (1i) was
- (2R, 3R, 4R) - 4- Benzyl oxy- N- benzyl oxycar bonyl - 2- benzyl oxy
dissphvedhif @5ty ortheri(A0GmLy, the imidgter(2{05@, BEA Apinol) Was added thereto

4- 0. ( 3- I ranesyl ) -f 3- D- gl UGCOPMr - a--D-.
and g 5 R A ARK AR el Sy Bl Y 5 Wl R e
ethe$ YNl G Siag 8L dNIrbiRlieE BiRERo, FEBEPEED Y Rirribd €IheBiSture at room
di ssolved in methanol (6 nlL) and potassi um carbonate

temyezgiurefor @ hoursnifoicthylamise Gdueld) wiseaddedto ther¢agiierjmyture and

sfef b st dlfied ol ree B e R G B B weLepypa wie
ethyRa@dat @0A0) Md the Axtukewhd Whike® wilSa shi@ateWaghRds Wbdilima

sat urat ed aqueous sodi um hydr ogencar bonat e sol uti on

hydiogenasthonafisgohution 42Uk end asuewips agaerusdwGlispbigiop {{P mL).

. The m xture eut.-ralized.with t -
Angtie orgie Pt i ot Ml Bt 6 Stk s PR Blsgows
distied 8fr vhBSUE@ELcRHRESHE e Thd RQidue ThA RN MRS of Erﬂu&hﬁs was
using silica gel flash colum chronmatography
purifiadti$ing sitiea gelHlash relammehtraraiogragny: (hepaneeting agetatyy Sr), YO)
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H %4?%& @%é‘t@%%y% 1.8%-(38; &; $80630H26A) m), MD-¢ OB 0M] £);

MS (RPABBR/z1Rp2 MHYdT.oxy- 2- hydr oxynet hyl pyrrol i di n- 3-yl
4-0-{4-0-((3-D gl ucopyranosyl)-(3-D gl ucopyranosyl }
-a- D- gl ucopyranosi de The conpound (100.7 ng, 0.084

(191%?63&2),31€xﬁj-H%%?9x}JN|-ﬁt?flzgfo§E§e,ﬁbgﬁ%&g%e?}ozﬁs yrﬁétﬁ?])py%%in—?;—

X
sol ved i n net hano ydrochloric
yl 2%, 6-ri{(RBénzly)-cdnglugoaliaadiiden hydr oxi de (100 ng) were

added thereto ol Lawed by stirring the m xture

o campr o Bdimmo b Rsprae e (oo
was I'(‘lgs%ﬁe%ﬁif $hEhald1€3d 82§ bh@PotasSivth YaBoN@s ($35 thgr €70 mmol) was

through Celite, 18% ammoni a water (1 nli) waS added
addedhiberetop followed by stirring of the mixture at room temperature for 14 hours.
The reaction mixture was dituted with ethy! acetate (10 mL) and the mixture was
washed with a saturated aqueous sodium hydrogencarbonate solution (10 mL) and a
saturated aqueous NaCl solution (10 mL). Afier the organic layer was dried with

anhydrous sodium sulfate, the solvent was distilled off under reduced pressure. The

residue was purified using silica gel flash column chromatography (hexane:ethyt

) acetate, 3:1, V/V) to obtain the desired title compound (1.41.g, 94.0%).as a colorless. ... .

oily substance.
'H NMR (400 MHz, CDCls): & 3.40-5.20 (26H, m), 7.10-7.40 (30H, m);
MS (FAB) m/z: 880 (M+H)".




The solvent was distilled off under reduced pressure

and the residue was purified using an ion exchange
resin (Dowex 50w x 8) colum (water-1% anmoni a water).
Further, it was purified using silica gel flash
col um chromat ography (et hyil8 acet at e: met hanol : wat er,
5:2:1-1:1:1, VIV) to obtain the desired title conpound
(10.0 ny, 19.29% as a colorless solid. 1H NWR (400
MHz, D20): S 3.00-3.95 (25H, nm), 4.38 (1H, d, J=8.1
Hz), 4.42 (1H, d, J=8.0 Hz), 5.00 (1H, d, J=2.6 Hz);
(19 AUFARS . trD7tri-tamgo IOy (2,3,4.&Ret @ Pelrrno dxfaPpglscargranosyl)-D-
2R 3R 4R) - 4- Hydr oxy- 2- hydr oxynet hyl pyrrol i di n- 3-yl
gméqpé’-mj{oil- -((3-D gl ucopyranosyl)-(3-D gl ucopyranosyl }
- a- The@nAsduRBY4.820$0.46 nrh @) dynthds?id in Reference example 2 (2
3R -4R) -@Be.n.)z(yl ggy- N- benzg)l }g?(ﬂ)l/car bonyl - 2- benzyl %xyrgeztl)
wah§ibgyyadgn iparidine $3¢/ml) and benzoyl chioride (12.1 mL, 104.24 mmol) was

~ Q- -2, 3,6-4ri=0 bepzyl ~a- D gal act ranosi de
sadgd iR herSode s HoRERLY st ing MG P AL RREL pereture
for ( B&SIs. 188%cachidn mBadR Wabfhrddlin®01 (B4 aduedts APAbINIVAS acid
di ssolved in nmethylene chloride (30 ni), and 121

solytiqndRP gtlo and methxleng chiqrided 26mL); sndobe grasnic layrs was walshed
-1l 2 8e,dj ' - = 1= .3
itk B R GUELBIDe e T8 R05, { Pl Bl

hydsogentarbordte scdaion 6 mpey Addw fanfrated dquvous Nadi §ahitiddh@0 mL).
sol vent was.disti]led off under reduced pressure, the

Afterdt was drigthwith apiydrens sediurysulfats, the s9érent wags disglbed pffunder
r ( . . ’ . 0%
e Ry R e 6 ARG B iR SRcRE i foh® )
chremstetaphy (lielkane:ahy acetafeo birids:20V06 tg obirdihe mpxited title
synt hesi zed .i f erenc xample |1 (li) was dissolved
oGt B by WeHe FTBE HEqoTERay SHORAEe{ 1 37 o 3. 15
L d SRkt
T PO T o R RSl a5 B, 1386 11
m), A (LHL, d, BicetHw)] 4.926184r(10H, mi).)7. &8.1ad8sH, wy,opwi se
t to, f.all Lby stirring of the mxture at room
Msté%gﬁg?:u]rlglf(% ‘hours. Triethylamne (10 L) was
added to the reaction mxture and after the sol vent
was distilled off under reduced pressure, the m xture
(19¢ha 8, 3ch-DutrieBenmoty h4-Ge {3, 1, 6ate rh-8)-Ber(z2 91 - D) -g huc dp trivgo syl )-D-

m xture was washed with a saturated aqueous sodi um
lugpyFaggiAt ar bonat e sol ution (20 nL) and a sat ur at ed

aquBRUS, [ 1.8

I gyer mng%%? g%i%’t’ﬁ@a&%&é%g egigg{j g{mRéﬁSfep g‘% %?aﬁlﬁﬁ% 19 (19¢)
wasgb$sebiet] imasthaddls{7h ndIdcnd ftétramydenfunas Ucmd.) pndpaiadeim Thieride

res due nt ai.ni n m xtu of apnd. (3. for wa
(D (3 ek By WY pdded et ol Py it s oo
tembE@UAN Ror €4 MBlirsA QBRI reaction mixture was filtered through Celite, the

solvent was distilled off under reduced pressure. The residue was purified using silica

gel flash column chromatography (hexane:ethyl acetate, 3:1-2:1, V/V) to obtain the
desired title compound (5.10 g, yield: 66%) as a pale yellow solid. ,
"H NMR (400 MHz, CDCLs): § 2.96-3.13 (1H, m), 3.79-3.92 (2H, m), 4.05-4.25 (2H,

8.01 (35H, m);
MS (FAB) m/z: 1071 (M+H)".




6:1-4: 1, VYV)‘to i solate the desired title Conpound a

form (0.98 g, 50%9 as a colorless oil. 1H NMR (400
MHz, CDCl13): 5 2.02 (3H, s), 5.15-3.38 (25H, m, 5.61
(1H, m, 7.16- 7.35 (30H, n?' M5 (FAB) m z: 922( MtH) +.
( 20b) 119
(2R, 3R, 4R) - 4- Benzyl oxy- N- benzyl oxycar bonyl - 2- benzyl oxy
nmet hyl pyrrolidin-3- vyl
(198) @léskwk)@lb@ﬁg/ awe;gaa_,llca@t@wﬁﬁ@sarﬁmoipmemmmudln 3-
nnDI synt hesi zed in Reference exanipBD
y —

) 58, 3. poRjbeninds-Gi - brmaomt 35 B0 o

ot aSSI onat e was added
sufoRarDey b OB Ren By S PR SR xt e at room
t empgs &hw find 143zfl 0§88 mmdl %«&&%&EM{IR%&H& Exaffdste 19
di | ut ed 'ot hylmgcet atménog and the m xture ?Nas
(194es e ssoll el mn&&tyﬂﬁrﬂtohli)rﬂqm&mlg amkinulnl‘oroacetonltnle (200 pL,
hydr ogencar bonate solution (10 nmL) and a saturated

1. 9%q@éﬂh§1d|\ia83dla§élwerql@[r§ 4Qle7- ﬁ@}ecem@r L,{(04% mrghivere Iaé‘iﬁ‘@r
there o fe ﬂ qy estt fgrrn(i)x Hire ?%o&n nﬁlerﬁﬁl% fOlEr ﬁousrmAi?e

under reauce ssure reS|

solMSw@ydﬂsﬁM@ﬁofﬁ ﬁmdtg rédubd:d:pre%ke ﬁ]ﬁeﬁ%hdﬁ@bvﬁmmﬁed usmg sﬂma
chromat ogr aphy (hexane:ethyl ii 122 acetate,

gel fash calmi ebranwtqwha&waem 1560 B e pRIATGY/V) to

oG QsSR0SI A 198

(187.3 1e, 0.3 TmndQHynthedizedVb ReféBicerfixampd800 (19 )Hvag @B3sglved in
. (2R 3R L
et SR RB ) GRS o e e wes s PSS aihy | o

sonflsh iy s RN L0 ol dipster

(2 r@LW@spad’dad] deophwise(tBerbrog Fal oy bgnasyigof the mixture at room

-a- D-gal act opyranosi de. The_ conpound (516.8

oGRS 53 FATROSY ZCPOIER s b Ve sisHa0 B reqctioayuiiise and
atief HROQERE b SN P e I b, Blolesi@ s diluted with

ethyll, a8etdﬂea(Z@h1L9 viadl e{ebmBénidt was wadisglenih § Fathrated dﬁu@cﬁlsrmﬂmlu)n
were added thereto, followed by stirring. of
hydgegenearbonate sabgian: @y ad esapericd agrsans Nagh Sé’.lutmélo mL).

Ans9hy g{%&mﬁ?& Lk Ph%@@xtﬁfaﬁhgw}gﬁ%{soﬁﬁﬂﬂ gﬁﬁu@ eSSt whire

resi puril usi n ca I"ash col um
d1stdladmfﬁmmlgr aqdhgled(messawe ’Eltehyslldlar\easinmﬁed uil,ngﬁ%ca gel flash
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compound (295.8 mg, 72.9%) as a colorless amorphous substance.
'H NMR (400 MHz, CDCL): § 3.20-5.60 (40H, m), 7.10-7.40 (65H, m)
MS (FAB) m/z: 1932 (M+H)".

(19f) (2R,3R,4R)-4-Benzyloxy-N-benzyloxycarbonyl-2-benzyloxymethylpyrrolidin-3-

yl 2,3,6-tri-O-benzyl-4-0-{4-O-(B-D-glucopyranosyl)-B-D-glucopyranosyl} -a-D-
glucopyranoside

' The compound (295.8 mg, 0.15 mmol) synthesized in Reference example-19-

(19¢) was dissolved in methanol (6 mL) and potassium carbonate (20 mg, 0.14 mmol)

was added thereto, followed by stirring of the mixture at room temperature for 6 hours.

The reaction mixture was diluted with ethyl acetate (10 mL) and the mixture was




(270.0 ng, 0.31 mmol) synthesized in Reference exanple 77
20 (20b) was dissolved in diethyl ether (15 nL), the

imdate (376.9 ng, 0.31 mol) was added thereto and a

solution of trimethylsilyl trifluoronethanesulfonate

(56 L, 0.31 nmmol) in diethyO0ether (2 nL) was added

dropMAse thereto, followed by stirring of the m xture

at room tenperature for 2 hours. Triethylamne (50 L)

wadiRd vagoeshnittcl Rudonashdian Hididgeh@uidtite RidtRn (10®L) and a
solvent was distilled off under reduced pressure t he

satyrated @agecona Vagil selution (A‘hOtmL) ellpynixiere teas ele(ltzﬂlznt!l)wélnuethanol—

di
by Bl Fad R PR e Pt iR AR, 3 e
wadiuefudsuspilic evﬂhﬁbo(ltilﬁn Brbmato 4phky (Iﬂéﬁl gani c

Ia er was dried with anﬁgdrous sodi um sul te, the

syaaihan@ls30: 428t 1i-10:&dV Ofito ghtaey the égm@édlt}@rc@ww@d (e

r s} r|f d using silica gel flash colum
mgtﬁf%ﬁi?%égéoﬁgmfﬁegane ethyl acetate, 4:1-3:1, VIV) to

'H NaoR pd () MR, @moogdawolsaso @onpay1¢-320.(80Mbm NLSS% as
a colorless anp ous substance. 1H NWVR (400
MSctﬁeﬁ:-))m/zsl@élz(Mﬂ%?o ( 40H, , 7.10-7.40 (65H, m: M5
(FAB) mz: 1932 (M+Hf. 5_ 123 (20d)
(2R, 3R, 4R) - 4- Benzyl oxy- N- benzyl oxycar bonyl - 2- benzyl oxy
(wg}emy bmé of-HeH A% §-2- Wdraxﬁn&hﬂ@m&ﬁcﬁﬁ@zyl 44 Q4-0-(B-D- |
gl ucopyr anosyl’) - (3- D gl ucopyranosyl } -a-D !

glugqjmmeﬂ%dh@m@pwﬁh&y&bmﬂb@[ﬁopgggosﬁdgg 0. 20 mol )
e c)

i S BB SPuRPaHO RHALhARS: D OB RO ARa oS & RheE ey sraemle 19
(19 %zasehﬁgglve? ngﬁleﬂﬁﬂl)l) O‘PE’L adesg, 'hg&ro@ﬂlgnc fa&li @Lpéﬁd

tirring o th room-t rrperature
palhdinshydrdtide (mmg)onermadcﬂdnirthez‘ms fadidwedad s.whtrtg @."(th@! mixture

acetate (10 mL) apd.the n1xt ﬁ@ mas@gg £$th a
at rQofp R U8 X@Bgiﬂﬁwa? tfe A9 & dhsepelipn
ml)&&‘lg ﬁs)ﬁlﬁ% tBrou gﬁbéﬁ%t @g)% AAUES 2 Vdé.l%g 1 ﬁ*ﬁ, Wds QRdddlBereto.

. It was neutralized th nethanol- hydrochlorlc
Thlvtnawds tistllsbd i amlerwal;lcddi piesiure andifbe r@mﬁsrwasqnm@@d using

N RN
wahliArddginmiinanel ﬂasﬁ%ﬂmﬁpcﬂm&l@tokrapﬂgvéﬂlﬂo obtain the

ired title conpound ny, as a colorless
acetai-ingthaned vy, § 2061 NHz, /Ebg@iytameshqdeﬁge@ tlQ@cwnp@m(d:{mO
f 6 Fh) 5.07 (2H, s), 7.23-7.39

mg’(n%goéﬁ’?%ﬁ %{@%E)i%'f mz: 1226 (MNA) +.

'H NMR (400 MHz, D,0): § 3.00-3.95 (25H, m), 4.38 (1H, d, J=8.1 Hz), 4.42 (1H, d,
7=8.0 Hz), 5.00 (1H, 4, J=2.6 Hz);
MS (FAB) m/z: 620 (M+H)".

<Reference example 20>

(2R,3R 4R )-4-Hydroxy-2-hydroxymethylpyrrolidin-3-y! 4-O-{4-O-(B-D-

glucopyranosyl)-B-D-glucopyranosyl}-a-D-galactopyranoside

(202){2R; 3R, 4R)-4-Benzyloxy-N-benzylox ycarbonyl-2-benzylox ymethylpyrrolidin-
3-yl 4-O-acetyl-2,3,6-tri-O-benzyl-o-D-galactopyranoside

4-0-Acetyl-2,3,6-O-tri-benzyl-D-galactopyranoside (BCSJ, 1989, 62, 3549-
3566) (1.60 g, 3.25 mmol) was dissolved in methylene chloride (30 mL), and



20e)
gZR, 3R, 4R) - 4- Hydr oxy- 2- hydr oxynet hyl pyrrol i di n- 3-yl
4-0- (4-0-((3-D glucopyranosyl)-(3-D glucopyranosyl}
- a- D-gal act opyranosi de The %gnpound (146.5 ny, 0.12
nmol ) synt hesi zed in Ref er diice exanple 20 (20d) was
di ssol ved in nethanol (15 nmlL) and 36% hydrochloric
acid (420 L) and palladi um hydroxide (150 ng) were
trichdietesat etdnitridd @,6 bl [ D86 durbaol) snd 1.BiddapabicydlbES 40k V-wnéecens (50
eratuyre under a _hydrogen atnpsphere for 4

Pb:] §3 Enéﬁnel fere 3ddgd thesgte. foHowed Ry shirang Qs theimixgyre gt room

ite, 9 ' added
e BERUTOCPhae ARE TR GolBlicd dr Thdec YRR BB,
resjiiue s (pari adiudihe sities ¢l fRshvaslupiirdhtdreglo grab g (heRdhet 6ty
resin (Dowex 50w x 8) colum_(water-1 %

h 0
acelalteinld “hiethf e, YAQ lokainridaia i 57 il ep sellovcoll
% , .
ThEEompd 058 e 7101 SO RAGRRAn REIMKGe crample 1,(11) was

dissdleecdtiasiictbyl cther (50 mbjypheimlida@31.87 ond.15 32%0]) a&s added thereto
ol qrl.ess_solid DqI—| (400 MHz, D20): S 3.17-3.87
an: %%‘ﬁﬁm?ﬁ c;wf tﬂp@ﬂlyzsil ’ u’orq;pqﬂ_rlar{eitp.]fm@ﬁ 4 pde0. 10 ppmad) in diethyl

8, Q: . PG S Hz)... 5. 04
ol i sty Wiyt il it o
tenipetatitle €662 hidyrs. Capabliaminsop Qi) év e faddef B iedh facloriage 2nd
Pioglitazone 5 ngy Lactose 75 ng Cornstarch 58

15
aﬂ%hgg S ye wes fsgHedo i nader regpced pressurg,5he miftPwersrdiluedd with
ingdi QVe re mxed | |
et Rtaf (30 AL R A e I R R R ol ol
hydsb gemdarbdnits sélntianfP0lmBagl adatiratel @qustueNaCsianead db.mL).

15 of the resulting powder were wei ghed out and
Aftey @ngg%nm lgygaragdrgd wa yeeug sslium sukige. fhe palyent was

disf:filg&iswc;ﬁ ﬁ%}ﬁr é%jﬁc n(?]gjg&%lge. %{%ggﬁ% g%nt%.{n%tﬁen&%tu%%w a%d%

forms was purified using silica gel flash column chromatography (hexane:ethyl acetate,

6:1-4:1, V/V) to isolate the desired title compound « form (0.98 g, 50%) as a colorless
oil.

"H NMR (400 MHz, CDCLy): § 2.02 (3H, ), 5.15-3.38 (25H, m), 5.61 (1F, m), 7.16-
7.35 (30H, m); |

MS (FAB) m/z: 922(M+H)".

(20b) (2R,3R,4R)-4-Benzyloxy-N-benzyloxycarbonyl-2-benzyloxymethylpyrrolidin-3-
yl 2,3,6-tri-O-benzyl-a-D-galactopyranoside

 The compound (0.98 g, 1.06 mmol) synthesized in Reference example 20 (20a)
was dissolved in methanol (20 mL) and potassium carbonate (147 mg, 1.06 mmol) was
added thereto, followed by stirring of the mixture at room temperature for 14 hours.
The reaction mixture was diluted with ethyl acetate (10 mL) and the mixture was
" washed with a saturated aqueous sodium hydrogencarbonate solution (10 mL) and a
saturated aqueous NaCl solution (10 mL). After the organic layer was dried with
anhydrous sodium sulfate, the solvent was distilled off under reduced pressure. The

residue was purified using silica gel flash column chromatography (hexane:ethy!




Cbr .nsit a"r ch 34 rTg 'I\/-I'cr ocryst al I' i neceII ulose20 rTg T

Magnesi um stearate 1 ng Total 135 ng Powders of each
of the conponents indicated above were m xed wel |,
foll owed by pressing intquablets wei ghi ng 135 ny
each. These tablets may be Coated with glucose or a
filmas necessary. (3) Tablets Conpound of Reference

Example 2 15 ng Pioglitazone 5& Lact ose 35 ngy
acetgigy it ¥ \OHO Shtapythe Megregditlestompoune (a4 meo&¥op@ agplorless

v VRS Lumstearate 1 ng Total 110 ng 125 Powders of
011yeaclga%§F' t he conponents indicated above were m xed

'H NwiiRl (406 MAERWEDCRY 30 RE3BNY1HNM:Y, 3405 €5 S24v8i @NI7TNG 139 (30H,
ng each. These tablets may be coated with sugar or a
m);fil mas necessary. (4) Tablets Conpound of Reference

l e +Metformn 200 ng Lactose 35 ng
MS @@ﬁ&“&%ﬁ& " Mcrocrystalline cellulose 20 ng
Magnesi um stearate 1 ng Total 305 ng Powders of each
of the conponents indicated above were m xed wel |,

(20ch dPRoWBHAR A Benzsdexynly-tenz ok dar sy -debiegtyilonynaabylpgrrolidin-
sirthm D Rk B T o derere B heSt Craribui-
glucEy AIRIsS1) P -BRellbpyranosyl} -a-D-galactopyranoside

The compound (516.8 mg, 0.48 mmol) synthesized in Reference example 19
(19d) was dissolved in methylene chloride (10 mL), and trichloroacetonitrile (240 uL,
2.39 mmol) and 1,8-diazabicyclo[5.4.0]-7-undecene (7.5 pL, 0.05 mmol) were added
thereto, followed by stirring of the mixture at room temperature for 1 hour. Afier the
solvent was distilled off under reduced pressure, the residue was purified using silica
gel flash column chromatography (hexane:ethyl acetate, 4:1, 1% triethylamine, V/V) to
obtain imidate (376.9 mg, 65%) as a colorless amorphous substance.. The compound
(270.0 mg, 0.31 mmol) synthesized in Reference example 20 (20b) was dissolved in
diethyl ether (15 mL), the imidate (376.9 mg, 0.31 mmol) was added thereto and a
solution of trimethylsilyl trifluoromethanesulfonate (56 pL, 0.31 mmol) in diethyl ether
(2 mL) was added dropwise thereto, followed by stirring of the mixture at room
temperature for 2 hours. Triethylamine (50 pL) was added to the reaction mixture and
after the solvent was distilled off under reduced pressure, the residue was diluted with
ethyl acetate (20 mL) and the mixture was washed with a saturated aqueous sodium
hydrogencarbonate solution (20 mL} and a saturated aqueous NaCl solution (10 mL).
After the organic layer was dried with anhydrous sodium sulfate, the solvent was
distilled off under reduced pressure. The residue was purified using silica gel flash
column chromatography (hexane:ethyl acetate, 4:1-3:1, V/V) to isolate the desired title

compound (390.8 mg, 65%) as a colorless amorphous substance.

" 'H NMR (400 MHz, CDCL):  3.20-5.70 (40H, m), 7.10-7.40 (65H, m);

MS (FAB) m/z: 1932 (M+H)".




MK-0431 5 ng Lactose 35 ng Cornstarch 34 ngy

M crocrystalline cellulose 20 ny Magnesium stearate 1
ng Total 110 ng Powders of each of the conponents

i ndi cat ed above were m xed mgll, foll owed by pressing
into tablets weighing 110 H& each. These tablets may
be coated with sugar or a filmas necessary. 126
CLAIMS 1. A pharnaceutical conposition conprising a

(20 rBRIBR, 4R)4-Benayloay-Nrydnaglox ydanbonyl-L ensibeah @Bylhyesidn-3-
oq?ound represented by the follomﬁn%@general formul a
Y1 830 Cepray OO R-lpeqamps - VR BRCOpFBn e YHocD-
T OH (~) [wherein A represents the follow ng
gal'é@%%%f%ﬁmggmm a (N), (A2) or (A3), [Chenical formla
2] Rite BampdiydEO0S Bz, B20 ddfoR} shhifledzed iRRefrindeAdmp R0
may respectively be the sane or

d R
(2059§A$V1)a%§é$ﬂ?‘rf]%dﬂa mpeshined v L) awhpatassiink garborpte (37,6 me, %‘20 mmol)
hy b QL. No' I r -
v B 0120 O RIS Bl BB 16 s

Thbeeattiven minere wvasdilbfed rveitt ethyichcemrfer (@6 edlt) sad Ghe ©bcturdviag!

- | K ,, C1-C6 hydroxyal kyl group,
wa%rfggﬂhg%ag%@ |aq18q)%§ gor(ﬁgxrr)l hydrogencarbonate s¥)1utio¥1 (18 mL_)gLnd a

saturated aqueous NaCl solution (10 mL). It was neutralized with methanol-
hydrochloric acid and the solvent was distilled off under reduced pressure. The residue
was purified using silica gel flash column chromatography (methylene
chloride:methanol, 30:1-20:1-10:1, V/V) to obtain the desired title compound (146.5
mg, 61%) as a colorless solid.

"H NMR (400 MHz, CD50D): 8 1.13 3.20-4.70 (37H, m),4.97 (14, d, J=3.6 Hz), 5.07
(2H, s), 7.23-7.39 (30H, m),

MS (FAB) m/z: 1226 (M+Na)".

(20e} (2ZR,3R,4R)-4-Hydroxy-2-hydroxymethylpyrrolidin-3-yl 4-O-{4-O-(B-D-
glucopyranosyl)-B-D-glucopyranosyl }-a-D-galactopyranoside

The compound (146.5 mg, 0.12 mmol) synthesized in Reference example 20
(20d) was dissolved in methanol (15 mL) and 36% hydrochloric acid (420 ul) and
palladium hydroxide (150 mg) were added thereto, followed by stirring of the mixture
at room temperature under a hydrogen atmosphere for 4 hours. After the reaction
mixture was filtered through Celite, 18% ammonia water (1 mL) was added thereto.
- The solvent was distilled off under reduced pressure and the residue was purified ﬁsing
an ion exchange resin (Dowex 50w x 8) column (water-1% ammonia water). It was
further purified using silica gel flash column chromatography (ethyl
acetate:methanol:water, 5:2:1-1:1:1, V/V) to obtain the desired title compound (23.6
" mg, 32%) as a colorless solid.
'"H NMR (400 MHz, D;0): 6 3.17-3.87 (22H, m), 4.01 (1H, s), 4.11 (1H, s), 4.36
(1H,m), 4.38 (1H, d, J=8.0 Hz), 4.56 (1H, d, J=8.0 Hz), 5.04 (1H, s);
MS (FAB) m/z: 620 (M+H)",

A3



am no group (wherein said am no group maybe
substituted with 1 or 2 C-C6 alkyl groups or C-C6
hydr oxyal kyl groups), hydroxyl group, hydrogen atom or
hal ogen atom R7 represe a d-C6 al kyl group,
Cl- C6 al koxy group, Cl-C6 nydroxyal kyl group, C]-C6
hal oal kyl group, hydroxyl group or hydrogen atom and
n represents an integer of | or 2], or a
phar macol ogi cal |y acceptable salt or ester thereof,
and .at J eas one type of drug selected from an
<Proprgfiep x@%’ﬁgﬁf?i zer, an insulin secretagogue, a
(1) bi gupgiige drug, an insulin preparation and a DPP-1V
inhibitor. 2. A pharmaceutical conposition conprising
a éomponad poRefofengy Examplgl2ase i nibEt or sel ected from
a ?,ﬁqrﬁga%nd represented by the fol Low ng general
fo ()]B: [ Chemi cal formila 37 R OO A V H
Rl 1etesOH HO OH OH [wherein A rephgsents the
fol | ow nghgeneral formula (Al), (A2) or (A3),
[ Chomséath formula 41 R7T R5 R5 NNM®ER4 4 RRAR3 I,

(Ahtachdd ekf3) R and RZ may pespectively be the
sa ' ' = 6 al kyl  group,

hydoexynet hyl group, Cl-C6 allcoxgsmighyl group or
A -C6 hal oal kyl group, R3, R4, RS and R6 may
r eSp¥Eens wé p3chind thyeomapansnis indicatedabaye werrimixagealbiplloyed

- | | . r - .
Py e g i R e B s iy e T
standgrd) pl S6whe v £ihe resaitthggivier geapeigied de asd lftd insd gelatin
i tEIﬂl %r 2 Cl-C6 alkyl groups or Cl-C6 hydroxyal kyl

capsyles (§2)3) hPEPase 2P iSup, hydrogen atom or hal ogen
(2) at qupleR7 represents a Cl-C6 al kyl group, C-C6 al koxy

group, Cl1-C6 hydroxyal kyl group, Cl-C6 hal oal kyl

gr GloppohydloDReferegrobparaple By dr ogen at om5 mpd n

' e&ra?eséﬁlq{d% an ) 30 mg
{actose : 35mg
Cornstarch 34 mg
Microcrystalline cellulose 20 mg
Magnesium stearate 1 mg

- Total | 135 mg

Powders of each of the components indicated above were mixed-well, followed
by pressing into tablets weighing 135 mg each. These tablets may be coated with
glucose or a film as necessary.

(3) Tablets

Compound of Reference Example 2 15 mg
Pioglitazone 5mg
Lactose 35mg
Cornstarch 34 mg
Microcrystalline cellulose 20 mg
Magnesium stearate 1 mg

Total 110 mg




integer of | or 2], or a pharnacologlcally acceptable

salt or ester thereof, and at |east one type of drug

selected froman insulin sensitizer, an insulin

secr et agogue, a bi guanide géug, and an insulin

preparation. 3. The pharna& tical conposition

according to claiml or 2, wherein Rl is a Cl- C3

al kyl group, hydroxynethyl group, Cl-C3 al koxymnet hyl

gr oBpwaders Gf exCB off éiecminkpphentg) hﬂﬂﬁqmtedéhbo'vrhe/epﬂmfmmlt faiblwed
L ti to 3, wherein Rl is

[ I
bygl% o oag}egﬁ%g@&nga&bo c a h pesg::rt%ldﬁts meay bgfoated with sugar
Orphﬁﬁg@ﬁggghﬁpl conposition according to clains 1 to 4,
wherein Rz 1's a hydroxynethyl group or Cl-C3
Gﬂhalﬁdﬂwyl group. 128 6. The pharnmceutica
ositio or di to.clainms 1 to 5, _wherein R2 is
JEP8 F“Tﬁ%ﬁﬁwmﬁe5The phar macddf®&a
conpggbhhﬁm according to clainms 1 to 63myﬁgre|n Ais
represented by the follow ng general formulFa (Al).
[Chbm‘twl formula 5] R5 N~ R3 (A) QGAlmg 8. The
phapnac i cal conposition according tg claim?7,
. Rand R5 may respectivel y B8 he sane or
di f Ke&e8iysalide cEMIEEENt a hydr oxynet hyhg gipoup,
hydroxyl group or hydr ogen aton1 9 The pharnaceuti ca
LS : 3, Migrein R7
rep nts a hydrogen atom 10 The p ceutica
coﬁ%@éﬁtlon according to claiml, conS?#ﬁa g t he
COonMPhwiddrs oNea0h oﬁﬂleéboﬂip)éh@ﬁﬁmldiﬂateﬂlab@{?e @bk Iﬁi?(eﬂ ReUl followed
sensitjzer, 11. har maceuti cal conpositio
by a@é%%mﬁgtabkst%%tgm 02 BigpTarki hbesetieblets m.h@@pa@ﬁ vgth sugar -
|nh|b|tor and an insulin sensitizer, and
Orfpk@'éﬁ% wei‘'ght gain is suppressed. 12. The
G)phaTﬂﬂﬁeutlcal conposition according to claim1

Con&grlnls)(l){? gcl otfq{eeference Example 2 15mg
MK-0431 ' 5mg
Lactose 35 mg
Cornstarch 34mg
Microcrystalline cellulose , 20mg
Magnesium stearate _ 1 mg
Total 110 mg

Powders of each of the components indicated above were mixed well, followed
by pressing into tablets weighing 110 mg each. These tablets may be coated with sugar

or a film as necessary.
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conmbi nati on of an a-anylase inhibitor and an insulin

sensitizer, and by which cardiac hypertrophy is
suppressed. 13. The pharmaceutical conposition
according to clainms 10 to 12, wherein the insulin
sensitizer is a PPARy agonist. h 129 14. The
phar maceuti cal conposition_according to clains 10 to
12, wherein the insulin s&fitizer is pi oglitazone or
rosiglitazone. 15. The pharnmaceutical conposition
CRSGRE ing to clains 10 to 12, wherein the insulin
sensitizer is pioglitazone. 16. The pharnaceutica
conposition according to claim1, conprising the
conmbi nation of an a-anylase inhibitor and an insulin
1. sec%E@a@mgusﬁcﬂlwnihéﬁphaamaﬁéughcambﬁmﬁpmsfmiaanMme

clai m 16, wherein the insu
it sEletiig 08m & CoBa SR e e 4o iae paneral femmly (:
[Chéaidhl Brr@6 1t agogue. 18. The pharmaceuti cal
conposi tion according to claim16, wherein the insulin
secretagpgue is gl\benclam de, glinepiride or
nat egl i 9. 0 phar maceuti cal conposition
accordi clfaimil6, wherein the insulin
_ -qﬁ% glinide. 20. The pharnaceuti cal
R1CO osifAiron di/ng to claim 1, conprising the
i &} on d?Han anyl ase i nhibitor and a bi guani de
drug.),21. The pharnaceutical conposition according to
HQE| afm“@H conprising the conbination of an a-anyl ase
i NhOBI t or anq)a bi guani de drug, which suppresses
i ncreases in factic acid levels. 22. The
t lai 0 or
b e R Rl Oy A P
[Clemgpdldommimda 8 bufornin. 23. The pharnmaceutica
conpo§|t|on according to clgim20 or 21, wherein the
blgu nide drug is nmetform it 24. The pharmaceutica
np ition ac di ng £© al PR1, conprising the
co 3|02¢9§?§§R3 anyl a§ nhi bi tor and a DPP-1V
tor 25. Th smaceuti cal conposition

accordlng to cI |n124 dherei'h the DPP-1V
(A1) (A3}

R' and R? may respectively be the same or different and represent a Cy-Cg alkyl
group, hydroxymethyl group, C;-Cs alkoxymethyl group or C;-C¢ haloalkyl group,
R® R R®and R® may respectively be the same or different and represent a Ci-Cs
alkyl group, C;-Cs alkoxy group, C;-Cs hydroxyalkyl group, C;-Cs haloalkyl group,
amino group (wherein said amino group may be substituted with 1 or 2 C;-Cs alkyl
groups or C;-Cg hydroxyalkyl groups), hydroxyl group, hydrogen atom or halogen
atom, R’ represents a C;-Cg alkyl group, C;-Cs alkoxy group, C;-Cg hydroxyalkyl
group, C;-Cs haloalkyl group, hydroxyl group or hydrogen atom, aﬁd n represents an
integer of 1 or 2], or a pharmacologically acceptable salt or ester thereof, and at least
one type of drug selected from an insulin sensitizer, an insulin secretagogue, a

biguanide drug, an insulin preparation and a DPP-IV inhibitor.

2. A pharmaceutical composition comprising a combination of an o-amylase

inhibitor selected from a compound represented by the following general formula (I):

[Chemical formula 3]

4
5
i
i

:




inhi bitor is MK-0431, LAF-237 or BM5-477118. 26. The
Phar maceuti cal conposition according to claim 24,
wherein the DPP-1V inhibitor is MK-0431. 27. The

phar maceuti cal conposition according to clains 1 to 26
which is suitable for oral admnistration. 28. The
phar maceuti cal conposition @gcording to claim1l,
conprising the conbination of an a-anyl ase inhibitor
and an insulin preparation. 29. The pharnaceutica
conmpositigpn accordi\ng to claim 28, wherein the insulin
preparati/ea i ofa Ai ng insulin. 30. The
pharmaceyti c onpgsition according to clainms 1 to
in.the‘a- anylase inhibitor is
4R~ “4- hiydr 6%y - 2- hydr oxynet hyl pynol i di n- 3- |

y-'&? D- glpicopyranosyl ) - a- D- gl ucopyr anosi de,

(2 3 4R) 4- hydr oxy-2- hydr oxymet hyl pyrol i di n-3-yl
HES O 6'd%bxy (3- D- gl ucopyr anosyl ) - a- D-

gluabﬁyranosi& ,

(2R, 3R 4R) - 4- ﬁdr oxy- 2- hydr oxynet hyl pyrol i di n- 3-yl

i S SR AORSE cferd SeRAIRIAN BFtADY 5.
[@refdyi¢ A -foimuds 8} 6- deoxy- ( 3- D- gl ucopyr anosyl ) - D-gl ucopyra

noside or a pharnacol ogical Ly acceptable salt or
est erRt her eof . 31. The phar Aceut i cal composi tion

age LN%ng to cl ns 1 tge2 whetr ein the a- anyl ase
|nh|\ [ i's
4R) - W%pxy 2-(h
-0- (

nmet hyl ) pyrol i di n- 3-yl
%- deoxy- a- D gl uco | ) -a- D gl ucopyranosi de,

(2R 8R)4R) - 4- hy xxy - 2 ( hydBoxynet hyl ) pyrol i di n- 3-yl

Rgﬁ% gmgg%%ﬁéa’e&?e R AR Bad Tepresent s gl
géﬁ UhRiro:63d gli’(ﬁf&)e of,- Cﬁ%ﬁcoxyﬂﬁﬁﬂﬁ‘ B & el iG@aloalkyl group,

05|t|on accor toclains 17to 29, wherein't
-R aRf/ kot RS mak ﬂtﬂpeq;trvel)sbe the same or different and represent a C;-Cg

liuzﬁgr ‘1@ G5k 8, T CY B RN oY B2 ho R T Houp,

@éxﬂ%ﬁ&ﬁ)ﬁhﬁﬁ@@ﬂbh% 1nyBeHubERNEA 3ABST §E2 CRCAlkyl
phar rraco ically accepta salt or ester thereof.

£R8ps Pher- @h Vrimzmaékylﬁcpun@b rhpfdthwl @i@uadty@lmgengt%%hﬂpg@

PR Mt S pllit Syl GG Bk BLPRINS A1 & Raroxyalkyl

g@APPOsCE hﬂ@alﬁ?lf@bd% Jgdiaxyl g[@lufmr hydrogeilatvdnl &l i fepfesents an
drug for the | axi s or treatnment of postprandi al

intgasephl gedhpna pls,@‘maweg]ﬁh%y AereRblecalt op éﬁffcié?r@?% fnd at least
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biguanide drug, and an insulin preparation.

3. The pharmaceutical composition according to claim 1 or 2, wherein R'isaCy-
C; alkyl group, hydroxymethyl group, C;-Cs alkoxymethyl group or C-Cs haloalkyl
group.

4. The pharmaceutical composition according to claims 1 to 3, wherein Rlisa

methyl group or hydroxymethyl group.

5. The pharmaceutical composition according to claims 1 to 4, wherein R* is a

hydroxymethyl group or C;-C; haloalkyl group.
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a-anyl ase inhibitor of general formula (1): [Chem ca

8. T or mukgh&mBéutfaQdmposMidatccording to claim 7, wherein R?, R? and R
may respectively be the same or different and represent a hydroxymethyl group,
hydroxyl group or hydrogen atom.

9. The pharmaceutical composition according to claim 7 or 8, wherein R’

represents a hydrogen atom.

10.  The pharmaceutical composition according to claim 1, comprising the

combination of an a.-amylase inhibitor and an insulin sensitizer. .
11.  The pharmaceutical composition according to claim 1, comprising the
combination of an a-amylase inhibitor and an insulin sensitizer, and by which weight

gain is suppressed.

12.  The pharmaceutical composition according to claim 1, comprising the

combination of an o-amylase inhibitor and an insulin sensitizer, and by which cardiac

hypertrophy is suppressed.

13.  The pharmaceutical composition according to claims 10 to 12, wherein the

insulin sensitizer is a PPARy agonist.
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18.  The pharmaceutical composition according to claim 16, wherein the insulin

secretagogue is glibenclamide, glimepiride or nateglinide.

19.  The pharmaceutical composition according to claim 16, wherein the insulin

secretagogue is nateglinide.

20.  The pharmaceutical composition according to claim 1, comprising the

combination of an a~amylase inhibitor and a biguanide drug,.

21.  The pharmaceutical composition according to claim 1, comprising the
combination of an c.-amylase inhibitor and a biguanide drug, which suppresses

increases in lactic acid levels.

22.  The pharmaceutical composition according to claim 20 or 21, wherein the

biguanide drug is metformin, phenformin or buformin.

23.  The pharmaceutical composition according to claim 20 or 21, wherein the

biguanide drug is metformin.

24.  The pharmaceutical composition according to claim 1, comprising the

combination of an a-amylase inhibitor and a DPP-IV inhibitor.




[Chemical formula 7] RT RS RS NNR6 R4 / k1 4 R3'
/I~J RBRa *~R4A R 3 (A) (A2) (A3) RL and RZ may &
respectively be the sane or different and represent a
Cl-C6 al kyl group, hydroxynethyl group, Cl-C6

al koxynmet hyl group or Cl-C6 hal oal kyl group, -R3, R4,

RS and R6 may respectivel yjdpge the sanme or different

and represent a Cl-C6 al kyI group, Cl-C6 al koxy

group, Cl-C6 hydroxyal kyl group, Cl-C6 hal oal kyl

group, amno group (wherein said am no group maybe

substituted with 1 or 2 C-C6 alkyl groups or Cl-C6

25 hy dTog phirkakeugicaligesipositipd mosoy fling te oleim B¢ dwhayein the DRPIV

g B L A PR Y a sy ekt roup, 1 - 08
hal oal kyl group, hydroxyl group or hydrogen atom and

n represents an integer of 1 or 2],
26 pharlrapbirogrewicehcoamosiralsreordiap to ékalrégflewhqrhi@ﬂb@BPPﬂN

- G0 inﬁﬁé‘ with at | east one type of drug sel ected

mk\“c?lgsolsa ﬁ%’ "in sensitizer, an insulin secretagogue,
a bi guanide drug, an insulin preparation and a DPP- IV
inhibitor in the manufacture of a nedicanent for th

27pr ophy Phgrmacaticel @mnmesiHon secaiing de elgimnhiq %@wawhasw%@f@ble
forbdrﬂoqﬁn‘%lg Q56 | owering action as conpared with
sI Agle-

rug adm ni strati on.

28.  The pharmaceutical composition according to claim 1, comprising the

combination of an «-amylase inhibitor and an insulin preparation.

29.  The pharmaceutical composition according to claim 28, wherein the msulin

preparation is fast-acting insulin.

30.  The pharmaceutical composition according to claims 1 to 29, wherein the o
amylase inhibitor is (2R,3R,4R)-4-hydroxy-2-hydroxymethylpyrrolidin-3-yl 4-O-(6-
deoxy-a-D-glucopyranosyl)-a-D-glucopyranoside, (2R,3R,4R)-4-hydroxy-2-
hydroxymethylpyrrolidin-3-yl 4-O-(6-deoxy-B-D-glucopyranosyl)-a-D-
glucopyranoside, (2R,3R,4R)-4-hydroxy-2-hydroxymethylpyrrolidin-3-yl 4-O-B-D-
glucopyranosyl-a-D-glucopyranoside, (2R,3R,4R)-4-hydroxy-2-hydroxymethyl-
pyrrolidin-3-yl 4-O-(6-fluoro-6-deoxy-B-D-glucopyranosyl)-D-glucopyranoside or a

pharmacologically acceptable salt or ester thereof.

31.  The pharmaceutical composition according to claims 1 to 29, wherein the a-
amylase inhibitor is (2R,3R,4R)-4-hydroxy-2-(hydroxymethyl)pyrrolidin-3-yi 4-O-(6-
deoxy-a-D-glucopyranosyl)-a-D-glucopyranoside, (2R,3R,4R)-4-hydroxy-2-
(hydroxymethyl)pyrrolidin-3-y! 4-O-(6-deoxy-f-D-glucopyranosyl)-ca-D-

glucopyranoside, or a pharmacologically acceptable salt or ester thereof.

32.  The pharmaceutical composition according to claims 1 to 29, wherein the a-

amylase inhibitor is (2R,3R,4R)-4-hydroxy-2-(hydroxymethyl)pyrrolidin-3-yl 4-O-(6-
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deoxy-B-D-glucopyranosyl)-o.-D-glucopyranoside, or a pharmacologically acceptable

salt or ester thereof.

33.  The pharmaceutical composition according to claims 1 to 32 which is a drug

for the prophylaxis or treatment of diabetes.

34.  The pharmaceutical composition according to claims 1 to 32 which is a drug

for the prophylaxis or freatment of postprandial hyperglycemia.

35.  The pharmaceutical composition according to claims 1 to 32 for the
prophylaxis or treatment of diabetes having enhanced blood glucose lowering action

as compared with single-drug administration.

36.  Use of an a-amylase inhibitor of general formula (I):

[Chemical formula 6]

o_. .0 A
“OH

OH o

(1)

[wherein A represents the following general formula (A1), (A2) or (A3),

[Chemical formula 7]

II:{T R5
5 __N N 6 4
"y, ¢n, R R
/’J R \_I_/ R
R* , R* , R?
(A1) (A2) (A3)

R! and R? may respectively be the same or different and represent a C;-Cs alkyl
group, hydroxymethyl group, C;-Cs-alkoxymethyl group or C;-Cg haloalkyl group,
R3, R* R’ and R® may respectively be the same or different and represent a C;-Cg
alkyl group, C;-Cs alkoxy group, C;-Ce hydroxyalkyl group, C;-Ce haloalkyl group,
amino group (wherein said amino group may be substituted with 1 or 2 C;-Cs alkyl
groups or C;-Cg hydroxyalkyl groups), hydroxyl group, hydrogen atom or halogen
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atom, R’ represents a C;-Cg alkyl group, C1-Cs alkoxy group, C1-Cs hydroxyalkyl
group, C;-Cg haloalkyl group, hydroxyl group or hydrogen atom, and n represents an
integer of 1 or 2], or a pharmacologically acceptable salt or ester thereof, in
combination with at least one type of drug selected from an insulin sensitizer, an
insulin secretagogue, a biguanide drug, an insulin preparation and a DPP-IV inhibitor

in the manufacture of a medicament for the prophylaxis or treatment of diabetes.

37.  Use of an a~-amylase inhibitor of general formula (I):
[Chemical formula 6]

R%. _O_ _O A
\““luOH
rW\. _o_ 0O OH .
HOUOH

OH ()

[wherein A represents the following general formula (A1), (A2) or (A3),

[Chemical formula 7]
R’ R®
| .
RN N R® R
N} N
‘_er"* (L,.T R

RY R* , R3

(A1) (A2} (A3)

R! and R? may respectively be the same or different and represent a C;-Cs alkyl
group, hydroxymethyl group, C;-Cs alkoxymethyl group or C;-Cs haloalkyl group,
R3 R*, R® and R® may respectively be the same or different and represent a C;-Cs
alkyl group, C,-C; alkoxy group, Ci-Cs hydroxyalkyl group, C;-Cs haloalkyl group,
amino group (wherein said amino group may be substituted with 1 or 2 C;-Cs alkyl
groups or C;-Cg hydroxyalkyl groups), hydroxyl group, hydrogen atom or halogen
atom, R’ represents a C;-Cs alkyl group, C;-Ce alkoxy group, C;-Cg hydroxyalkyl
group, C;-Cs haloalkyl group, hydroxyl group or hydrogen atom, and n represents an
integer of 1 or 2], or a pharmacologically acceptable salt or ester thereof, in
combination with at least one type of drug selected from an imsulin sensitizer, an

insulin secretagogue, a biguanide drug, an insulin preparation and a DPP-1V inhibitor
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in the manufacture of a medicament for the prophylaxis or treatment of postprandial

hyperglycemia.

38.  Use of an a-amylase inhibitor of general formula (I):

[Chemical formula 6]

R4. _O_ O A
\‘\“‘UOH
r\. _o_ O OH o
HOUOH

oH 0)

[wherein A represents the following general formula (A1), (A2) or (A3),

[Chemical formula 7]

!Iq? : R5
r>__N N 6 4
PIREENS A i
H/_l_/ R \_l_/ R
R, R* : R®
(A1) (A2} (A3)

R! and R? may respectively be the same or different and represent a Cy-Cs alkyl
group, hydroxymethyl group, C;-Cs alkoxymethyl group or C;-Cg haloalkyl group,
R?® R* R’ and RS may respectively be the same or different and represent a Cy-Cg
atkyl group, C;-Cs alkoxy group, C;-Cs hydroxyalkyl group, C;-Cs haloalkyl group,
amino group (wherein said amino group may be substituted with 1 or 2 C;-Ce alkyl
groups or C;-Cg hydroxyalkyl groups), hydroxyl group, hydrogen atom or halogen
atom, R’ represents a C;-Cs alkyl group, Ci-Cg alkoxy group, Cy-Cs hydroxyalkyl
group, C;-Cs haloalkyl group, hydroxyl group or hydrogen atom, and n represents an
integer of 1 or 2], or a pharmacologically acceptable salt or ester thereof, in
combination with at least one type of drug selected from an insulin sensitizer, an
insulin secretagogue, a biguanide drug, an insulin preparation and a DPP-IV inhibitor
in the manufacture of a medicament for the prophylaxis or treatment of diabetes
having enhanced blood glucose lowering action as compared with single-drug

administration.



