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(TECHNI CAL F| ELD The present invention relates to a

novel oligosaccharide derivative, its

phar macol ogi cal |y acceptable salts and its

phar macol ogi cal | y acceptab1é esters. The present

invention also relates to an oligosacchari de

derivative having actions including a-anyl ase

inhibitory action, bl aekggiiecose | oweri ng acti on and

lipid lowering action, its pharmacol ogically

acceptable salts and its pharmacol ogically acceptable

esters. Moreover(LIGISAPCASRITNE IDRREHATIVE rel ates to a

t herapeutic drug and/or preventive drug for a disease

such as, hyperglycem a, post prandial hyperglycem a,
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hyperglycemia or diabetes mellitus) containing as iks ackive
ingredient an oligosaccharide derivative, its pharmacologically
acceplbable salts or its pharmacelogically accepiable esters.
Moreover, Lhe present Invention relates te a preventive
drug or therapeutic drug for the aforementioned disegses
containing as its active ingrediEnL the aforementioned compound,
a composition for preventing or treating the aforementicned
diseases containing as iks active ingredient the aforementioned
compound, the use of the aforementioned compound to produce a
pharmaceutical for preventing or ktreating the aforementioned
diseases, or a prevention or treatment method for the
aforcmentioned diseases in which @ pharmacologically effective
amount of the aforementioned compound is administered to a

mammal {and preferably o a human) .
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(Takeda Pharmaceutical ), containing voglibose, and

A ucobay (Bayer), containing acarbose, have actually
been used clinically as effective therapeutic drugs
for hyperglycem a. However - 2since both conpounds

i nhi bit a-glucosi dase, they have the disadvantages of
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{DISCLCSURE OF THE INVENTION}

a-amylase inhibitors are required to be resistant to
degradation in the diges;ive tract (and particularly the small
intestine) and demonstrate stable action. écwever, aince i
previously reported a-amylase inhibitors cannct be said to
demonstrate adequate stability in the small intestine, there is
a possibility that they cannot demonstrzte adequate
pharmacological effects stably. In addition, this instability

in the digestive tract (and particularly the small Intestine)
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Therefore, the inventors of the present invention
conduct ed extensive research for the purpose of :
devel oping a therapeutic drug and/or preventive drug
for di seases such as hyperglycenia and di abetes
mel litus that has superior & anylase inhibitory
activity and high stability, and found that a novel
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Hamely, the present lnvention provides an

oligosaccharide derivative, its pharmacologically acceptable
salts and its pharmacologically acceptable esters, which are
useful as therapeutic drugs or preventive drugs for diseases
such as hyperglycemia, post prandial hyperglycemia, impaired
glucose tolerance (IGT), diabeles mel}itus, ohesity,
hyperlipemia, fatty liver, hepatomegaly, diabetic complications
{such as retinopathy, nephropathy and neuropathy), neuropakthy,
artericsclerosis, cataract and diabekic nmephropakthy.

The present invention relates toe a compound represented

by the following general formula {I}:
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{wherein A represents the following general formula (A1), (AZ)
or (A3):




(Al) (A2) (A3) R and R2 may be the same or different
and each represent a d-C6 al kyl group, hydroxynethyl
group, Cl1-C6 al koxymethyl group or C -C6 hal oal kyl
group, R3, R R5 and R6 may-bé¢ t+he sane or different
and each represent a Cl-C6 al kyl group, O -C6. al koxy
group, Cl-C6 hydroxyal kyl group, C-C6 hal oal kyl
group, amno grogp (which am no group nay_be
substituted w th ﬁne or two C - C6 al kyl gFoups or

C - 6 hydr oxy Naroups), py'dyoxyl off

at om or haI oge .a)rﬂ R re (f s ad- al kyl
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"CI'C%nhéﬂéxﬂégggngrfﬁgghﬁign, a "C1-C6 alkyl group" refers
Lo a iinear or branched alkyl group having 1 to 6 carbon atoms,
examples of which include the groups indicated as examples of
the aforementioned "C1-C3 alkyl group"” as well as n-butyl,
isobutyl, s-butyl, tert-butyi, n-pentyl, isnpentyl, 2~
methylibukyl, neopentyl, l1-ethylpropyl, n-hexyl, isohexyl, 4-
methylpentyl, 3-methylpentyl, Z-methylpentyl, 1-methylpentyl,
3, 3-dimethylbutyl, 2, 2-dimethylbutyl, 1,l-dimethylbutyl, 1,2-
dimethylbutyl, 1,3-dimethylbutyl, 2, 3-dimethylbutyl! or 2-
ethylbutyl groups. In the substituents of RY, R*, R?, r', R%, RS,
R' and the amino group of R’, R', R®° and R®, the Ci-Cg alkyl group
is preferably an alkyl group having 1 to 3 earbon atoms, and
mest preferably a methyl qroup.
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"Cl- C6 hal oal kyl group" respectively refer to groups
in which the aforenentioned "Cl-C3 al kyl group” or
"Cl-C6 al kyl group"” is substituted with the

af orenenti oned "hal ogen atents}". Exanples of the
"C -C3 hal oal kyl group” include trifluoronethyl, -
trichloronethyl, difluoronethyl, dichloronethyl,
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and hydroxypropyl groups, and it is preferably a hydroxymethyl
group in R', R, R%, R®, B’ , . R!® and R'. Examples of the "C1-Cé
hydroxyalkyl group” include the aforementioned examples of the
"C1-C3 hydroxyalkyl group" as well as hydroxybutyl,
hydroxypentyl and hydroxyhexyl groups, and it is preferably a
C1-C3 hydroxyalkyl group, and more preferably a hydroxymethyl
group, in R, ®', R®’, R®, R7, RY and mU.

In the present invention, a "C1-C3 alkexy group” or "Cl-
Cé alkoxy group" respectively refers to a group in which a "Cl—
C3 alkyl group™ or "Cl-Cé alkyl group™ i3 bonded to an oxygen
atom. Examples of the "Cl1-C3 alkoxy group™ include methoxy,




hexyl oxy, 4-nethyl pentoxy, 3-nethyl pentoxy,
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is preferably a "Cl-C3 alkoxymethyl group”, and more preferably
a methoxymethyl group, in R and RZ.

Oligosaccharide derivatives having the
general formulas (I}, {Ia} and (Ib) of the pPresenkt invention can
be converted to an acid addition salt in the case of having a
basic group in accordance wikh ordinary methods. Examples of
such salts include salts of halogenated hydroacids such as
hydrofluoric acid, hydrochloric acid, hydrobromic acid and
hydroiedic acid; inorganic acid salts such as niktrates,
perchlorates, suifates and phosphates; salts of lower

alkanesulfonic acids such as methanesulfonic acid,
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and aspartic acid; and, salts of carboxylic acids such
as acetic acid, fumaric acid, tartaric acid, oxalic
acid, maleic acid, malic acid, succinic acid, benzoic
acid, mandelic acid, asco[bhc_ acid, lactic acid,
gluconic acid and citric acid. The aforenentioned
salt is preferably a salt of a hal ogenated hydroacid,
and nost preferably a hydrochl ori de. Moreover,
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Cl CsPbldopacchapigs daiseriveedading ©e Gforementioned
geﬁalcelp%lﬁmtmcmboogx Cfxay @wsaf B Gralk hxh%&%&%n can

substituted wt oxycarbanyloxy groups
be gFRPVEISRY- FO sﬂbﬁrW@PéﬁgucawlYgﬁéaﬁgt#al\ﬁ HGtar&1ics

acSbKnce0foHp éﬁﬂf%a%?bﬁétﬁdﬁyﬂ: Pﬁeﬁdq%ré Hgsﬁiféybulgr
8. Here, Cl-C6 alk groups are gre erably |inear or
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andlfHeir pharmacological acceptability is comparable to that of
the oligosaccharide derivatives of the aforementioned general
Formalas (I}, (Ia} and (Ih).

Examples of esater residues of oligosaccharide
gderivatives having the aforementioned general formulas (I}, (Ia)
and {Ib) of the present invention include C1-Cé alkyl groups
{wherein said alkyl groups may be substitubed with a
trialkylsilyl group), C€7-Clé aralkyl groups, C1-C5 alkyl groups
substituted with C1-C6& alkanoyloxy groups, Cl1-C5 alkyl groups
substituted with C1-C6 alkyloxycarbonyloxy groups, CL-C5 alkyl
groups substituted with C5-C7 cycloalkyloxycarbonyloxy groups,
Cl1-C5 alkyl groups substituted with C6-Cl0 aryloxycarbonyloxy
groups, and Z2-ory-1,3-digxolen-4-yl groups having a C1-C6 alkyl

group as a substituent at the S5-position.
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preferably are nethyl, ethyl, propyl, isopropyl, butyl

or isobutyl groups, and nost preferably are nethyl

groups or ethyl groups. Cl1-C5 al kyl groups refer to

l inear or branched al kyl grgups having I to 5 carbon

atons, preferably nethyl, ethyl, propyl, isopropyl,

butyl or isobutyl groups, and nost preferably nethyl
cl oal kyl groups refer to 5-

or r c
00 7+ st BABGs ATRA SEUNRT B s BrBEaF RO grioees on
beacmimdealhfrl vdricuipsi nabm@ 1f wclgoe;efﬁqﬂ l,at%hﬁsl, ?a@am@nd
ef era cl ohexy oups
p%ﬁ%%gﬂgr §t grg%'ﬁg ?@Ff't SL8PS tjrftf}/ &¥de kB
isqgroyds grbays Nend mOsﬂ@MehﬂblﬁtﬁEmﬂgmphﬁ&uﬁ or ethyl
' i ncl ude phenyl, indenyl and naphthyl groups,

Yand preferably phenyl groups. C7-Cl6 aral kyl groups
refer riQérethligrqﬂphchefénatuaﬂ@neﬂfrﬁ&(nrmﬂchéﬁ &ﬂi&l

oBfifls M604RG 1 3oL 00 SliRs A RLETRN L OReth T B,

grou , exanp es (0]
plalmdphv-yq:mm hptmhphi Hyebbret hy | grdupdenyhdratdstl preferably

apth ant hracer nyl net hyi ,
mdfHiI 2Bk éern%a BH%AHD

di phenyl ne henyl net hyl, 1- phenethyl
2- phertétrKyl CFqlq'PalﬂmlhyrewwlrefEI hapit hyd et—hyinber
| 5%9% RY.LPL PR

sa]tu%lggﬁ%{h&f%@gp?f{arggnap 39/Pxéopyef2&g§ %%\pﬁ? hY l|c'):|rhlop)7|r",l""dE
Cﬂclﬂﬁﬁéhyiknﬁnﬂlohﬂzbheﬁnﬂ lureytbu Qe iplgenybbut atd preferably
cyt1RReRYl s .1- naphthyl butyl, Z-napht hyl butyl,

3- naphth butyl 4--naphthy|buty| 1- phenylpentyl

2- phemfr ééﬂt%i’l FCSHBRyFORET o, aNOmHamy Ihydnogarbon ‘groups

hfripgenytpent yJar &n NARIMSY s Ybhe
nagﬁth%@sent ° naphthykggﬁ%%% %%-EQEE¥E§#%E%%VFh %gl'
BNy | PRk AP Ehﬁﬁeﬁm%yﬁﬂdyrﬁﬁf@?ﬁbhﬁxwenyl groups.

4- phemyLbEKyiraﬂiylpB@Bﬁﬁinﬁﬁfhr @oﬂ%&ﬂnghﬁﬁﬁﬁ?%ﬁﬁ ﬁhe
Xy

ht hyl hex ht hyl hexyl
A RARRT 1Hery -0 i AYPHRAONS baree, Cndie ny! hexy!
afgirenpstiokwey "al e::praan@aagkyupvqr a;;&gmblgg Oélps,._rhllclﬂ M0 G
t he_ nunber of carbons of the "alk group” is 1 to 4,
beggyl. ettt Be byl Berzphtiyrlags Yiln RadenydmRRhyl,

Phgﬁﬁﬁtfﬁi:éhﬁhﬁftﬁﬁrﬁm aﬁlmeghﬁﬁnéﬁhﬁst a{p}q@a{ﬂr&%ﬂncl ude
net h ethyl, pro i sopropyl
':HEBBTMJ;HEtﬁylbu%whemtﬁégzﬂ P%@t‘ié}ﬂ'nelﬂ]ﬂ}?hthrlethyl 2-

nabhCRERS M), et ByhenPITAREQDY | 2BHERARL opdT, 3-phenylpropyl,
l-naphthylpropyl, 2-naphthylpropyl, 3-naphthylpropyl, 1-
phenylbutyl, 2-phenylbutyl, 3-phenylbutyl, 4-phenylbukyl, 1-
naphthylbutyl, Z-naphthylbutyl, 3-naphthyibutyl, 4-naphthylbukyl,
l-phenylpentyl, 2-phenylpentyl, 3—phenylpentyl, 4-phenylpentyl,
S-rhenylpenty), l-naphthylpentyi, 2-naphthylpentyl, 3-
naphthylpentyl, 4-naphthylpentyl, 5-naphthylpentyl, 1~
phenylhexyl, Z-phenylhexyl, 3-phenylhexyl, d-phenylhexy?, 5-
rhenylhexyl, 6-phenylhexyl, l-naphthylhexyl, Z2-naphthylhexyl, 3-
naphthylhexyl, 4-naphthylhexyl, 5-naphthylhexyl, and &-
naphthylhexyl groups. They are preferably "aralkyl groups" in
which the number of carbons of the “alkyl group” is 1 to 4, and
more preferably benzyl groups in R! and RZ,

Specific preferable examples of eater residues include




(propi onyl oxy) et hyl , butyryl oxynet hyl ,
1- (butyryl oxy)ethyl, isobutyryl oxynethyl,
1- (i sobutyryl oxy)ethyl, val eryl oxynethyl,
1- (val eryl oxy) et hyl , |sovalsfyloxynethyl :
1- (i soval eryl oxy) et hy1, al oyl oxynet hyl , . j
1- (pi.val oyl oxy) et hyl, nethoxycarbonyloxynethyl, i
1- (et hoxycar bonyl oxy) et hyl , et hoxycar bonyl oxynet hyl ,
methybutehhydar borgtlox yiwephgbyl, prubpdx ytaotbomtl, oxyiwt iyl |
beilizgpr %92&%@%' O)ﬁ_l){SEEY xy}lethyl propionyloxymethyl, 1-

| sopropoxyc oxy met
{pxmeir%ruﬁrcecmbxyhﬂlcbdwly@sxwewwhyl 1- {butyryloxy)ethyl,

J_SQHEQ@(JV}Q_%&%@ Yh W,y et t*i)é Ebug'y l()h_lt%@)ﬂé Eﬁfp 0 r{éé']_%%}fri S{)Hlyal thyl,

| sabut oxycar pon
115} RS § ERE oA TRy oY gtmatbyl, 1- (isovaleryloxy)ethyl,

o3 DULOHIEAERORYL Ol Loy il eb_ﬂwxycar bonyl oxy) et hyl ,

X opent anecar bonyl oxynet hyl , :
me }DoXXFATERaHL SRERaYdny | o kg ey Earbony loxy) ethyl,

etﬁﬁﬁféﬁﬁﬁﬁﬁﬂﬁﬁﬁfﬁéﬂﬁﬂlqXyn?&fﬁﬂmycarbunyloxy}ethyl
cIohexanecarbononx ) et
P—‘feyéﬂ‘ MEPY SRR By | bxyﬁfﬁ%ﬁww#hﬂnrlom ethyl,

l56ﬁyfﬂdﬂyﬁﬁtﬁbﬁfbﬁﬁyﬁbafylpxyg{ﬁﬁbﬁ¥bpcxycarhonylcxy}ethyl
car
h“%’& 3’@#’3% % gxﬁ%ﬁqﬁcarbaﬂéwﬁdﬂmhyu 1-
lséb@mqadamhwéﬂmwmetnbeEOfywmnﬂykaﬁﬂybxyi ethyl, t-
enoxycar bon X ,
buf BUFEAASL 000 RO Sh D tnatroryeapsamst ey Rl
CYGl¢Hﬂnﬂﬁh¢Eﬂtbgﬁ}%?xwheghguu)1hﬁuﬁbhﬁmfﬁ?&hecarhunyloxy}ethyl
erl V rav e alore
oy R R P RSP R BB s et T S,
CFFQ@HHﬁSlﬂﬁﬂﬁa exanyllceymeptylcall-i soners can be present
th
(P ARy ey AN D POAINY BN bl P Ao BH Ry,
1- g@w@rf&!exwémm@@c(nw}loxﬂra:)hylanue(ltrm)lnxlmmetthel 1-
{bé‘ﬁﬂfﬁ%&?ﬁ Lered, qg@aa%@ycmwlaﬁyeéém( 13) and (Ib),

hese sfereol soners based an asymmetric carbons and
(Phenpoxywcasbanelanid ehdil r atemed bl x2 vees lof-tihexel 4redner s

y1 PRl ori P CalRel W1 Iy BoiA0Leohor nul a. Thus, the
present invention includes thése isoners and m xtures

of these isoners in various pr oportl ons. Moreover, in

the Cﬂﬁﬁ:k@'xhﬂ@&ﬁ%@dg@%cﬁ@ﬂd@aﬁe\@ﬁa@ﬁﬁé"91av‘iH? the
af orenenti oned general formnulas L;%? (la) and
0

£ HATSEL0RP] St L aE RN 71 or b1 DolaBék S30] eve warious
1sm§éﬁ’ml eFaidhabes) ,oﬂ&l&alolscrﬁ)ix%s%h EBVERIdeOR in portion
2 %f g?eg these as wel | Gg%gover npounds convert ed
B GG BeatoHa gL OB e?f Vit TBIvhaAN 7] JeRescanaride

deﬂ:‘fﬁt&ﬁ’éﬁthm geaeh abrdrrmibasd (ddnerGha¥ormulas (1), (Ia)
and {Ib). In the aforementioned general formulas (I}, {(Ia} and
{Ib), these sterecisomers based an asymmetric carbons and the
racemic and non-racemic mixtures of these isomers are all ;
indicated with a single formula. Thus, the present invention
includes these isomers and mixtures of these isomers in various
proportions,

Moreover, in the case oligosaccharide derivatives having
the aforementioned general formulas (I}, {Ia) and (Ib], their

salts or their esters form sclvates (for example, hydrates}, the




and (Ib) that are netabolized in the |iving body,
their salts or their esters (for exanple, so-called
pro-drugs such as am de derivatives) are all included
in the present invention. In the present invention,
(Al) is preferably the fBIF%Wan general forpula
(Ala) or (AlIb) RE NRBRRONRs ZZ Rs (Ala) ~~~
(Alb) and nore preferably the foll ow ng general
prbeenulmu(eﬁdtct)m 11R:~ludl§5 I&h%% w@A[L c) (A2) is

f
degneﬁ&wuﬂﬁ wavhengﬂd @Whmgmg@tmgnﬂd ﬁanﬁtﬁkaﬂb¢mu)as R3, (Ia)
an 4{£]ﬁzct)h(a é rhétaqfoqﬂggébiﬁ/ tthléel %ﬁﬁ"%&%) g%ﬂgiglsalts oxr

theisf e kdslsy féoc:l EmlfdJEkybﬂgﬁc@u;ﬁdoprhy@:Wrmchyﬁs gffrmﬁﬁ,

de@D6a fDF &P ‘Efaeéfi”l)ﬁclﬁdgﬁtl‘ry e ?Masé’ﬁt fhxﬂfe%)(ﬂﬁt hyl
group, and particularly preferab a methyl group. R2

i s préfekkthipregeat- wwmwrgﬁ%?p igr PRy HRHIATE (R

£c918UPhg TRAR BT SESFARLY (A1 SR (agboup Or- hydroxynet hyl
group, ‘and particularly preferably a hydroxynethyl

group. R3is preferabﬁ? a O CB hyﬂ?oxyalkyl gr oup

hydr oxyl Ro

{A1a) (A1b)
and morc preferably the Following general formula (Alc):

R?

HE\Q.~1 Rﬂ

-LL;:L

(&42] is preferably the following general Formula {(AZa)
or (&A2b):

(A1c)

OH

RNy N

\}Z R" 1 R“
(AZa) {A2b}
and more preferably the following general formula (A2c):
\\"‘:-— R‘:
e
{A2c})

{23} is preferably the following general formula (A3a):
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group, hal ogen atom or hydrogen atomin general
formulas (Al), (Alc) and (Ala), nore preferably a
Cl- C3 hydroxyal kyl group or hydrogen atom and
particularly preferably a h%/drogen atom In general
formulas (72), (A2a), (A2h) ‘and (A2c), R3is .
preferably a d-C6 hydroxyal kyl group, hydroxyl
group, hydrogen atom or hal ogen atom nore preferably
a O -C3 hydroxyal kyl group & hydrogen atom and
particularly preferably @ah drq%ynethyl group. In
general fornulas (A3) an 3 R3 is preferably a
G -C6 hydroxyal kyl group,,.‘-no group, hydroxyl
group, hydrogen atom +hal od€n atom nore preferably
a hydroxymet hyl group, hydrgxyl group or ami no group,
and part|cularly preferably a hydroxyl group. Ris
pr ef eRaBbyPae LA vh dE bsGalayv L guerip oy Bregerymedhah
gr&YA;\]S”%W mgfg%ﬁer%hfgee{l ke | r&ﬁﬁgralh EP&JJ}H&%yl
nore pre erab y a hydroxy
gr@%u@néirpﬁar-wé@ é.'t BRT L prertlivcal Be Hyy lpigererPabl y a
hydr opyli 0p P& Qb 16! HOE] es ahiRp g%lﬂ:- fmshyﬁfsiﬁ{&kﬁﬂ
a hydroxyl group. I'n general fornulas (A2 A2a) ,
ITeRRh IR/ JPT ADR2P1 YRa| B= e TaBPyOR f@dreﬁl"ﬁ‘ff%‘i‘ib&)ﬂf GUP,
andl dMtican aspy drhedeegeny al Qiﬁdrhﬂiﬂ@gﬁ{ylafgﬁﬁhﬁr hydr oxyl
group,, and nore _preferabl %ﬁy %roug. In
gener 1F0Pﬁ?ﬁe&?b(1ﬁ35’ 5110“{&3’5‘37 Y1s 95PBP e r B *y
ar&ip, Chahygenxyadnk yr § gr@mgeramtﬁﬁ gﬁmeramyﬂéﬁm%das bqlmn,
rou ogen atom or en. at ef era
B i JBYR P o st PRAFSn Tatort o> MYEGaanT e b hoT

hyfeddarC dlkain) ya nmrpafreﬁabi yrigy lpyd n:exytl;lg OWpdrégedZitoRd In

senSel RrEiRbeY (P B 2R e S O an ot fip sty

a Qi-olf hydr@xygiener alrofpy midexfA Jrouphl @ydaonged A@m or

ne D BEPRT 1 afsrahry o MO S S IATT grmoor

hydnepamsitopr edet gEnriguhydboxpmedenyblgro Up'drbnygetfeﬂal group .

Infgﬁfssfééﬁalﬁn%(ﬁﬁﬁy f2ahS RYelef Qké’rzﬁa? 2PBi-ce

a group, dr oxyl " group, ydroge atom
hytesdopdhyat 9. amine 9yrup hyanershiod o nbh’@qu}l?ﬂ? Gl

or bl?al St ht:&ﬂeqnd@et BrQE@réHlyt \ﬁphygo)@ﬂe%lh@!l gﬂé@pﬁygﬁ:oxyl
hydroxyalky groups), nore preferably an

gr@%&}f EAARC s& WPaniAd @awuﬁﬁylbd}r%ﬁ%ﬂﬂﬂrwéw%wwl
gr@Re. or two C - CE alkyl groups or Cl-C6

E' is preferably a Cl-Cé& hydroxyalkyl aroup, hydrogen
atom, hydroxyl group or halogen aktom in general formulas (A1,
{(2lc) and (Ala), more preferably a hydroxyl group or halogen
atom, particularly preferably a hydroxyl group or fluorine atom,
and most preferably a hydroxyl group. In general formmlas (A2},
(A2a}, (AZb) and (AZc¢), R' is preferably a Cl1-C6 hydroxylalkyl
group, hydrogen atom, halogen atom or hydroxyl group, and more
preferably a hydrozyl group. In general formulas (23] and (&A3a},
R' is preferably a C1-C6& hydroxyalkyl group, amino group,
hydroxyl group, halogen atem or hydrogen atom, more preferably a
hydroxyl group, halogen atom or hydrogen ateom, and particularily

preferably a hydroxyl group.




hydroxyal kyl groups), and particularly preferably an
amno group. R6 is preferably a O -C6 hydroxyal kyl
group, am no group, hydroxyl group, hydrogen atom or
hal ogen atomin general forymlas (A3) and (A3a), nore
preferably a O -C6 hydroxyal kyl group, particularly
preferably a G C3 hydroxyalkyl group, and nost

pr ef er abl. up. RT is preferably a
Py ogin ot BP0 Ry Bt icoter diplegenonces, CL-cs
ha:likaﬂy;agﬂcmllpgrm echeﬁemﬁijerlhgﬂ?@;geﬁ- @ltyﬂmﬁggn atom in
r cCul ar eraply a _nydrogen
b e A "B Lt T chaRiesREaFRYTY 2 c1-co
hyyimanye L kyhagogen gﬁonst;ul‘qmdryogeﬁfafm@ Qf chydBopydroxyalkyl
gﬂ; p%ndaﬂgs*pg{r%lfﬁ%agi)zra oldro r}CaPtroegE orIn general

r‘oxyl” grou pr erapr
fwm]@)&ydﬂﬂy|ﬂrgj’ d&ﬁa]mﬂtelsppsémradﬁlw a Cl-&8 hydroxyalkyl

art | ar| referably a
roxy%rérggﬁ J[%r?)g %cpq S Ip%g?"ér%%]l )ﬂ%g Ay BF 0%y | amine
g?ﬁ%ﬁaﬂdnsﬁlsﬂl mmﬁeranP InayGerepabsfionmedaw{ th d or two
CRI BADL Yotdifp 8 egw&&@ssgg;kﬁffg%a 1A%, 5o
P]@feqahlm an GnigH FroMOV 0 HEKE GHniGid @ﬂouﬁ:A)aaflt@ A

stlb}ztﬁiftﬁf:@&atpi% bhe E.P'ﬂ.nSBMdig-c%le%ﬁ J“?’k@% oo =

mé?’rré’F‘é'FéB}'Jy E(TN“PSQpeéN i RATSiAHDRESY dﬁraﬁargbéacahamﬂe: group.

?g: Im\jlaglsyfls%ﬂ&\(é:rg)gly tah%la-f(_‘.%r ﬁ?ﬁ?$ﬁm%lgsggu3 amino group,
hydroxyl group, hydrogen atcm or halogen atom in general
formulas (A23) and (AJa), mores preferably a Cl-C6 hydrozyalkyl
gqroup, particularly preferably a C1-C3 hydroxyalkyl group, and
mosE preferably a hydroxymebhyl group.

R’ is preferably a hydroden atom, Cl1-CB hydroxyallyl
group or C1-Cé alkyl group, more preferably a hydrogen atom or
methyl group, and particularly preferably a hydrocgen aktom.

R* and R’ are preferably C1-C3 hydroxyalkyl groups,
halogen atoms, hydrogen atoms or hydroxyl groups, and more
preferably hydrogen atoms or hydrozyl groups,

R is preferably a C1-C6 hydroxyalkyl group, more
preferably a C1-C3 hydroxyalkyl group, and particularly
preferably a hydroxymethyl group.

R' is preferably a hydroxyl group.

n is preferably 1.

General formula (I} i1s preferably the following general
formula {IA) or (IB}:

B
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present invention, their pharnmacol ogically acceptable :
salts and their pharmacol ogically acceptable esters :
i nclude the conpounds listed to follow However, the ;
present invention is not limted to these ;
exenplification conpoundsT ¥urthernore, in the 3
following Tables 1 to 5, ""Pr" indicates an n-propyl H
group, ""Pr" an i-propyl group, ""BU' an n- butyl £
group, "“Bu" an i butyl graup, ;

group, " Buy a t-but

pn,, an /pzpe oup, and "" Hex" hexyl _
group. 14 R R Rre RV 'ig ‘ﬁ
OH HO ? OHin | ,
n _,1-1 CH3\@14, Ofi1 ;
O 1) ,CHZFHCP'-?Z 1" 104 G ;
CHZ HCH2OH OH H'1 1-5 CH3 CH: HCH OH OH'H | .
1HO'CHE "BH H CH2OH OH H | 1- RS} Iy BH H CH2OH OH H
| 1-306H3 "Du Il CH2OH G I' 11 1 199 CH, 11Bu H CH, OH
OHH1 1-10 CH3 "Bu HCHROHOH H 1 1-11 O, |.P. H

CH2OH OH 11 OéHpg, 12 C-1, "Hex |l C1120H q.h;. 11 1
1-13 CH CHZ CH HCHOHOHH1 1-14 CH CH2O Fr H ;
CHoOH @ Frefenably che EpPRINiING Teneraddieramlal{dl) or :
mzl]-le CH2 {AIr}]F 11 C 12011 OHH 1 1-17 CH (CH2)3F
H CH2OH OH H 1 118CH (CH2) eF H CH2OH OH H 1

N H
-“\‘f “:, - :
LT e
R . g
(A1} (A2)

and preferably (Al}.

Specific examples of cligoesaccharide derivatives having
the aforementicned general formulas (I), [(Ia) and [Ib) of the
present invention, thelir pharmacclogically acceptable salts and
their pharmacclogically acceptabkle esters include the compounds
listed to follow. However, the prezent invention is nor limited
Lo Lhese cxemplification compounds.

Furthermore, in the following Tables 1 to 5, ™"pr"
indicates an n-propyl group, “'Pr™ an i-propyl group, "Bu" an no-
butyl group, "'Bu" a t-butyl group, "'Bu" an i-butyl group, ""“Ep"

an n-pentyl group, and “""Hex™ an n-hexyl group.




1-19 CH3 (CHZ) ~F 11 CHZOI OHH 1 1-20 CH3 (CH2)6F H
CH2OH ORH1 1-21 CH CH2Br HCH2ZOH OH H 1 1-22 C113
Cl14Cl H CH2OH OR 11 1 1-23 CH, CH2l Il C112011 OR H
1 1-24 CH CH2OH CH2CH3 CH7OH OH H I 1-25 CH CH2OH
Pr CH2OH OH H | 1-26 C11; 411,011 "Pr C112011 Q| if
| 1-27 CH3 CH OH 13U CHROR OH H 1 1-28 CH3 ~ CH2CH
"Bu CH2OH OHH 1 1-29 CHI CH, 0B 'Bu CH28H OH H 1
1-30 CH2 0112011 Pn C11,011 G | 11 .k 1-31 CH, CHzZOH
'Hex CHHOH OH H 1 - 15§ 1-32 CWOH FHZOH CcH2O 1
oH 11 1 13301430112011(0H,)Cﬁ-- BHH1 1-34
CH, CH OH (CH2)30H CH2OH OH H 1 1:3 CH2COH
(Cl1,)OH CH2OH OH 11 1 AlF&y| (CH2); OH
CH2OH OH H 1 1-37 CI13 )} FOH CH2OH 't H 1
1-38 CH CH2OH CH2F Cl H1 1-39 CH CHOLl
CHaCl CH3COH OH 11 CHZBr CH2OH OH H 1
1-41 CH CH2OHR Cl112011 014
CH2OH OH 11 1 1-[4 CH2OH 014 H 1
1- 44 CH CH2O# 11011 OHH 1 7-45 CH CH2OH
O Pr CH7014 OH 11 #y46 C113 CH OH O Pr CH1OH 014 H
1-47 CH, CH2OH O'Bu OllZOllﬂ‘HHl 1-48 CH CH2OH

m%ﬁ% OHOHH1 1-49 CH3 CHz011 013u CH2OH 011 H 1

CH2ZH O'Pn dl14d1 OHH1 1-51 CH3 CH3A 1
wolf | pX CH2OH| ©H || 1[452 CH' CH20OH HEH, OR# 1 n
1-1 CHa CHa0l I 1001 oIl 1 1
1-2 CH CH, H CH-OH CH H 1
1-3 CHy CH:F H CHOH CH H 1
1-4 Cllq CH.OCH, H CHaOH CH H 1
i-5 CHs CH,CH; H CH-OH CH H 1
1-6 CHy "Br i CH,OH OH H 1
1-7 Clly tpr H CHaC0H CH H i
i-n CH, gy I CHOH oIl n |1
i-% £H-, By “|u CHOH oH H 1
1-i0 | CH; FEn H CHZOH OH H 1
1-11 | Cha “Pn H CHaCH CH H 1
1-12 | cH, "Hex I Cl-0H on - il 1]
1-123 | CTHy CHOCHCH, | H CH.OH OH 1
1-14 | CH, CHO'Pr H CHOH OH H i
1-15 | CH, CHaO' I n Cl-OH o | u (1
1-1& | CH, {CHZ P 1 CH-OH OH H 1
1-1T | cH, [CHz) 4 F H CHZOH oH H 1
1-18 | CH; [CH:}oF H CHZOH CH H 1
1-19 | CH; (CH:) P ] CH_OIL OH H 1
1-210 CH- {CH:}.F H CHoOH OH H 1
i-21 CH, CH.Br H CH,OH OH H 1
1-22 | Clly CIL,C1 H CH:0H CH n 1
1-23 | CH, Ch, I 1 CH_OI OH H i
1-24 | CH; CH,OH CH;CHy CH;OH OH H i
1-2% | CH, CHo{OH rr CH;0H CH H i
1-28 | Cli; Cll0n ‘er IO an T 1
1-27 CH, CH,0H "B CHoOM OH H 1
1-28 | CH, CH.OH Bu CH,OH oH 3 1
1-29 | CH, CH»OH Bu CHLOH OH H 1
1-30 | CH, Cll,01 "Fn o1 ot |n 1
1-31 | CH; CH,OH "Hex CHCH OH H 1
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C112011 OR H 1 2-364 CH OL5u HCHZOH OR 11 1
2-365 CH20CH3 0112011 H | H1 2-366 CH20CH3

CH2OH 11 CH3 R H 1 67 BH20CH, CHAO | 11 011 OH
H1 2-368 CH2 HOH11 1 2-369 CH20rH
0112011 H F 011 H . -390 CH20CH CH2OH H CH2OH CH H
1 2-371 CH20CHL-0THOT@®HI1 0112011 CH2CH2 H 2-372 Cl |
od 1, EACH?OHDICH20H H 1 2- 373 CH20CHI CH2OH H
CH2OH 1 *2-374 doHl CH2OH H CHROH H H 1

2- 3758 18G tigC] 12011 H CH, OH OCHL H 1 2-376 CH, OCHJ
CH2OH H H OCH2CH, 11 1 2-377 CH2OCH, CH2OH H
CH2OH Pr 2-378 {FROCH3 CH20H H 0112011 01 H 1

2-379 CH2OCH) CH2OH H CH2OHi H 1 2-380 CH OCH, CH?CH
HCH04 Gl 011, 1 2-361 CH2OCH CH20H 11 C1i0ll OH

(TEbREHB 1 2- 382 OH30C113 C1f20H H CH, OH OH CH2F 1

—2-383—CrROCH3—CH-GH-H-CHROHOHyi——1—2-784—CH2OCH3
Werpod Hi{BH2oH O | &Y 12cHI™ 2f%85 cHiocH | tHiO 1 11
3€H Ol1 ORHEF 1 2- 38831 12QCHHCHZEH CH3 CHACGH CH 11 1
324 38/ CHEQEZHS CHS |G CHZOHRGHL | sl 1
1-3 CHa CH,F cHp0H | of 1
-4 CHa CH,0CH., | CH0H |DH 1
3-5 CH, CH,OH CH,F |oH i
1-6 CHs CH, CH,F | OH 1
3-7 CH; CHF CH,F |CH 1
3-8 CH- CH.0CHy | cHE OH 1
3-9 CHj CH,OH CHoOH | CHOH 1
3-10 CHj CHs CHOH CH-0OH B 1 T
3-11 CH; CTLONl | CHOH | F R
3-12 CH; CHa CH.CH | F 1
2-13 CHa CH,F CH,oH | F 1
-14 CHa CH,OCH; |CH,0H |F 1
3-15 CH; CH.OH CH;F |F 1
I-16 CHs CH; CH,F | F 1
3-17 CH; CHoF CH,F | F 1
3-18 CHj CH,OCH: |CH.F | F 1
3-19 CHa CH,ON CH,0H | CL 1
3-20 CH5 CHa CH.OM | €1 1
3-21 CHx CH.0H | CH,OH | Br 1]
3-22 CHj CH; CH,0H | Br 1
3-23 CH; CH:OH CHoOH | I 1
3-24 CH, CHj CHoH | I 1
3-25 CH;3CH3 CHLOH cH.08 |oH 1
3-2¢ "pr CH;0H CH.CH | OH 1
3-27 lpr CH,0H CH:OH | OH |1




R Wuly

Fica s

T Ly

2-388 OH20CH3 CH2F CHI
01120011, A}

CH, 011 OR H |

CH2OH OR H1 2-389 CH2CQO 1s
2-390 CH20CH3 CH20H H

CH2F F 11 1 36 2-391 CH2OCH3 CH3 H Cl112F F H1 7-392
CH2F H CH2F F H 1 2-393 CH2OCH, CHaCCH, H

CH2OCHg

CHZF F 11 1 2-394 CH2OCH3- GH26H CHI

CH2OH ON ON 1

2-395 CH20CH3 CH3 CH1L CHZOH OH OH 1  2-396 CHaOCH3

CH2F CHI CH2OH OH OH 1 2-397 CHaOCH3 Cl1zOd Ij C I
3 o Gk Bia B ot Y Er e hoB. 400G B IGHZF |
3@PfpF o11B | 1, [SHAM oBRER| oo H @lZE joH oH 1

3-30402 CHBGCH3 CH2OEHIOHCH2ORILEHO PH1 2- 403 C112QCH3 CHI

3 HOTT30RF OF T | Cﬁzcﬂpl4nCtﬂ@ﬁH30@HEF H CHROH|F ON ]

3821200 h B 1 Xﬁ\ﬁﬂcﬁllgl £H ]QE 2. 407 (*143@!.1_3 CHL H
3-GRZF F |GH-0P- 100 CREGEH CHEPHH efzF F OH 11 2-/409

3-G11AOC! | ¢u,08120011 chi onp&zﬁﬂmoﬂ 2-410 CRHZOQHZCH3

RSP oL T L X004 IR B i

3-G5120C11O0H. 011 p680F 1| BEPIOITHOR 1 1 24
3-GH, OCH7/Ct,0ZH2OH GHH.CBH2OHCI H| ¢H 2- 415 CH2O0CHRCHL
3 GH_ O [ GH3H O T | Ba?- 41_6 GROCIREET C2F Off gH2OH OH

2417 ECH-OCHEHEH oCH-TOtH e Ot H 1

395,18 CLTRRED L (‘ng*h H P 9-A1CY(‘}=IQ,Q)A2CH]_
3-GH H OH2=00H H | cHsocHs |cHp | oH 1
i-11 CHaOH CH,0OH CH,0OH F___ 1
3-42 CH;0OH CHa CH2OH F 1
3-43 CH,OH CH,F CH,O0H | P 1
3-141 CHaCN CH;OCHS CH,OH F 1
ENT CH;0H CH,O0H | CH,F |F 1
A-46 CH.CH CHa CH.F F 1
3-47 CH;CH CHzF CH:F |5 1
3-48 CHOH CH.OCH, |CH.F |F 1
3-40 CHzQCH, CH-OH CHO0H | OH 1
3-58 CH,OCH; CHs CH,OH | OH 1
3=51 CH 0T Hy Clis T CH-0OH | OH ] 1
3-52 CI,0CH,; CH,0CH, |CH0H |CH 1
3-83 CHzOCH- CHz0OH CH,T GH 1
3-54 CH2OCH, CHy CH-F CH 1
3-55 CHpOCH, CHaF CH;F |©CH 1
3-56 CHoOCH4 CH,0CH; | CH;F | OH 1
3-57 CHaOCH: CH;0H CH,OH F 1
3-58 CH:0OCH- CHa CH,OR | F 1
3=59 CH,OCH= CHe I CH.&H F 1
3-60 CH,0CH, CH.OCH; | CH.CH | F 1
J-6l CH-OCH+ CHxCH CHsF F 1
3—-82 T CH2OCH, CH3 CHzF F T i
3-53 CHLOCH, CH;F CH;F |F 1
I-64 CHOCH; CH.OCH; | CHF | F 1
3-65 CI.OCH.CH; | CHZOH CH:0H | OH 1
A-ch CHzOCHLCH-, CHq CH-OH 1 0H 1
3-67 CHyOCH,CHs | CHoF CH,0H | OH 1
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2-420 CH20CH, CH, CH2F H CH2F O11 11 1 2-421

Cl12QC

13CHj

C1120011, 11 C112F OR H 1 2-422

OH2OCH2CH CH2OH H CH2OH F H 1 2-423 CH20CHZCH| CHI H
CH2OH F 11 2-424 CH20OCH2011 CH2F H CH2OH F H 1  2-425
Cl120CH2CH, CH2OCHJ H 011;0%1F H 1 2-426 CH20CH2CHI

CN2OH H CH2F F 11 1 2-427 CH20CH2CHy CH H CH2F F H
2-428 Cl1130CH2CH, Cl12F HCl ZF F H1 2-429
3G OCH, (oL o] chidrF] Buddnl[of 430 C2QGILGH)
3‘5@;(11 NTHORCT 3 Chinst PJ—QE@%_QM&EWH “é od R O+
3470 2- 43BCHEECDER? CHEHRCH, OCH3AA CHAOH ON OH 11 2-434
3-Gh2 OCH2 G0kl GH Ok, CH2OR Oldnl  2-435) 3
32 o o SO af‘*é&i*g‘;i%ﬁﬁai]s%@%@ﬁ 40
32 0CH3| BHPCBEPIoH | SR 1| CB:CH36FcHp ocHCHL| 10112011 H
3-Gh12F OHc®btHLH,2{TBY CH20OM@EH| FCHI H CH, K 10H |oH
24440 G 29;& H f H :.@—Em. Q-I 1 2-447,
cit2eeH26h OEH —H—-EHp 2442 TEHPECH2CHI
308 o EHp B G L CH0T, LSBBIL ER b ooy |8 crb o F
3-GH 2- 44ACGTCROBH/ CHR-WOH2F| FHEH2OR F OH 1 12- 445
3G OCH, (13 oBHIcCHS cH, 01120k d, = Pl 1 2- 446 CH2OQHZCH,
R AN RS o T T A 0 2 A S O VS iyl
380 0 CH2 CHY CERIHICHS CH-EHF| B84 |F 2- 450 C1120"Hr
3-@112011| dd.cCHROE (Lth.dHl 1| c2+FA50FCH20 Pr CH,IOH [H CH2COH
RN T e P PR S A oA o
Z O ot CiZzO 1T CiizO O GO \.,rl,—u.—nLTL,mH
3—@1317011 = h 4 | CHzF cH.F | F 1
3-84 CHeDCH;CHy | CHeOCH, | CHLF ¥ 1
3-85 CH,0"Pr CHZOH CH;0H | oH 1
3-86 CH, 0 Pr CH20H CH:OH { OR 1
3-87 . CH,0"Bu CHOH CH,OH | OH 1
3-18 CH,0"Bu CH,0H | CH,0H | OH 1
3-89 CH:0'Bu CH,OH CH;OH |OH 1
3-90 CH,0"En CH,OH -} CH,OH |ORH 1
3-91 CH.O "Hex CH.OH CTLO1 | OR 1
3-92 CH,F CHOH CH.OH | OH 1
3-93 CH.F CH4 CH.OH | OH 1
3-94 CH;F CH:F CH,OH | OH 1
1-95 CH,F CH;0CH; |CH0H |OH 1
3-96 CH.F CH,0H CH;F | OH 1
3-97 CH.F CH; CH,F OH 1
2-98 CH.F CH,F CH,F | OH 1
3-99 CH.F CH.OCH; |CH.F | DH 1
3-100 CH;F CHoOH CH.0H | F 1
3-101 CH.F CHy CH;0H | F 1
3-102 CH>F CH,F CH;OH | F 3
31-103 CH,F CH,0CH, |CH.0H | F 1
3-104 CH.F CHaDH CH;F | F 1
3-105 CH; F CH; CHF F 1
3-106 CH,F CH,F CH.F |F 1
3-107 CH.F CH,0CH; | CH,F 1




2-155 CH20Pn CH2OH FT CH, OH OH H 1 2-456 CH, O' Hex
CH2OH H CH20H OR H 2-457 Cl12C1 CH20H H CH2OH OR 11 1
2-45B CH2C1 CHI H 0112011 OR H 1 2-459 CH2Cl CHF FT
CH2OH OH H1 2-460 CHZC1 CHZOCHI H CH2OH OR H 1
2-461 Cl1,Cl CH2O11 CH, CH®H GO - 11 2-462 CH Cl CHI
CHs C112011 OH H 1 2-463 CHZClL CHZF CH CH2OH OH H 1
2-464 CH2Cl CHZOCH, CH2 CH2OH OH H 1 2-465 011201

3058011 TdpGhi F 017 dﬂgﬂgl PcARR CoaCL CHl HIGHPH OH H 1
SGDe o B 5. aoq Prpor CEHER LEC11200 £ L - 470
3GAPCL CHFYAGLCH, OH [EHeF 1 pCHPH CPHCI CHRF HIICHAOH F H
321472 Cléa@l 01120@ul&H;t | Gm@H| BeH 1 2- 443 CH, Cl
e e e F 4 Gbr FOTE 1198 476 oriade g 0011
Y30 1oF S 1 247 oy CHE PO H cH OH A QR 1 1
324170 DERL1 CH HICBEROH OEBGR 20B79 C112C1 10112F 11
3Gps0 O enfedl 1 3chiedripbhecripehnl H 0114Q71 J0d O 1
3G o o T Lon 01 UC:B'_@E U For 11 cloe d;ﬁ_éggH '1C1
321784 Cl92€1 Cl I, QCH: H CHIROB | FQ | | 2-485 QHzCl
3GHB0 | [len @20 i Ho@kF 1 PeAf@ CR7CL CH3 H|GQHzQH F OH
3-114% CH-C1 CHGCHS CH0H | F 1

3-120 CHC1 CH.CH CH-F F 1

3-121 CH:CL CHs CHaP F 1

3-122 CHpC1 CHyF CHF | F 1

3-123 CH,C1 CH-OCHy CH.F F 1

2-124 CHaBr CH.OH CH,0H | OH 1

3-125 CH;Br CH; CH,OH | GH 1

3-12a CHzET CHaF CH:0OH | CH 1

3-127 CH;Br CH-OCH4 CH:OH | GH 1

3-128 CH;Bxr CH;CH CH.F OH 1

3-129 CH:Br CH, CH,F | OH 1

3-130 CH:Br CH:F CH;F OH 1

3-131 CH,Br T CH:OCHy CH.F OH 1

1-132 CH,BT CH,OH CHyOH | F 1

3~-133 CH:EBr CH; CH;CH | F 1

3-134 CH;Br CH:F Cli=0H | F 1

3-135 ChBr CHo0CH, CH;CH | F 1

2-136 CH:Br CH;UH CH,F F 1 B

3-137 CH;Br CH; CHaI? F 1

3-138 CH:ET CH;F CH,F F 1

3-139% CH:Br CH;OCH;y CH:F F ] 1

3-140 CHyT CH,OH CH,0H | OH 1

3-141 CH,T CHjy CH:CH | OH 1

I-142 CH;T CH;F Cl:CH | O 1

3-143 CH, CH-0OH CHCH | CH 2

3-1414 CH, CH, CH:CH | CH 2

3-145 CH;, CH,F CH,OH | OH vl

3-1416 CH., CH;OCH, CH:CH | CH 2

3-147 CH.CH CH;0H CH:CH | OH 2
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2-487 CH2C1 CH2F H CH2OH F OH 1 , 2-488 Cl112C1
Cf130CH, Il CH2OH F G| 1 2-489 CH2CL CH2OH H CH F F
OH 1 2-490 CH2C1 CH3 H CH2F F OH 1 2-491 CH2Cl CH2F
HCH2F F OH1 2-192 CH2C1 CH2OCH H CH2F F OH 1
2-493 CH2C1 CH2OH CH cHeoH o7 o4 1 2-494 cf12c1 Cii,
CH Cf120H G| QI | 2-495 CH2Q CH2F CH, CH2OH OH OH
2-496 CH2C1 CH2OCH, CHI CH2OH OH OR | 2-497 CH2Br

3-GH20H H| G b8H OR Hidh, 2-4‘)&1—1@14 BHpnCH3 H 0132011 OH H 1

_[‘1 1 ’)f'Y"1

3 299 -géﬁsrq”u—w— H‘ﬁli‘m JQHraJ)_I [ 2 EOO—CI{{:K

H 0L CH H CH,

N L L2 \A. LI I | T

Gidon_oHCHO8 2| SHGH BFHEH, | ek cHoH M HL 2-503

CH2Br CH2F CHI CH2OH OH H 1 2-504 ClI10r C 130Cl1,
Cli, CH20OH 011 H1 2-505 CH2Br CH2OH H 0112F CH H 1
2-506 CH2Br CH, H CH2F OH H 1 2-50'1 CH2Br CH2F H
CH2F OHH 1 2-508 011211r Cl120CIi. 11 C113F OH 11 1
2-509 CH2Br CH2OH H CHOOH F H1 2-510 CH2Br CH3 H
CH2ZCHF H1 2-511 CH Br CH2F HCHZOH F H1 2-512
CH BZ CH OCH3 H 011,011 F H1 2-513 CH2Br CH/OH H
CH/F FR 1 2-514 CH2Br CH H CH2F F H 2-515 CH2Br
CH2F HCH2F F 11 1 2-516 CH Br CH OCH3 HCH F F H 1
2-517 CH2Br CH2OH H CH2OH OH OH 1  2-518 CH28r CH3 H
CH20H OH OH 1 2-519 CH2Dr Cf12F 11 CH-OH O11 O 1
2-520 CH/Br CH/OH CH1L CH2ZOH OH OR 1
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2-521 CH2Br CHI CH, CH2OH OR OH 1 2-522 CH2Br CH2F
CH CH2OH O11 OH 1 2-523 Cl12Dr Cl120d1s O, Cl1, OH
OHOi 1 2-57.4 CH2Br CH2OH H CH2F OH OH 1 1 2-525
CH28r CHI H CH2F OH OR & 39 2-526 CHzBr CH2F 11 CH|F
OH OH 1 2-527 C12Br CL12GGH3 H CH2F 012 OH 2-528
CH, Sr CH2OH H CH20H F OH 1 4 7-527 CH2Br CH3 11 CH2CH
FOI | 2-530 CH2Br ClI2F H CHZOH F OH 1 2-531 C1120r
CH, OCHL H CH2OH F OH 1 2-532 CHZBr CHaCH it CL12F F
OH 1 2-533 CH2Br Clls HCH2F F OH | 2-534 CHzBr CH2F
HCHzF F OH 1 2-535 CH, Er , HOHF F QH |
2-536 CH2Br Cli20Cl1, H Ol OH1 2-537 Cl421
CH, OH H CH2CH 4 CH2OH H CH3014 OH H 2
2-539 CHI CH3 fR
OHH2 2-511
CH3 H CH2CH F
CFT20i1H glzg

CH H CHEF OH 11 2 CH3

CH2FH 2 Cli12 CH OHHCHR2OH OHH 2 CHZOH
IE? }ﬁ H2 CHZOH CH2F H CH?QH OH H 2 2-550
B2oH GI H 2 2-551 01121 CH H CH2OH

O—|H2 2. Gt 2 CH2F @W?F H 0112011 OH H 2 2-553

CH20CH3 C112011 H CHZCOH Q1

CH20H OR H 2

H2 2-554 CH20d i,

(Table 4}
He. R B’ r? B! n
4-1 CH;y CH»OH CH:0H | OH 1
4-2 CH; CH, CHyOH | OH 1
4-3 CH3 CHaF CH,0H | OH 1
4-4 CH; CH,0CH, | CH,OH | OR 1
4=5 CH3 CH,0H CH,F | CH 1
4-% CHq CHs CH,F | OH 1
4-7 CHs CH,F CHsF | CH 1
4-8 CH; CH.OCHy | CH,F | CH 1
4-3 CH- CH,OH CH;OH | CH,0H 1
4-10 CH; CHs CH,OH | CH.OH 1
1-11 CH; CH, QI CH0H | F 1
4-12 CHs CH; CH:0H | F 1
4-13 CH4 CHsF CH,0H | F 1
4-14 CHs CH,OCH; | CH,OH | F 1
4-15 CH CHOH CHsF | F 1
41-16 CHy CHs CH;F |F 1
4-17 CH; CHF CH;F |F 1
4-18 CH, CH;OCH; |CHF |F 1
1-19 CHs CH;0H CH0H |Cl 1
4-20 CH- CH; CH;0H |cl 1
4-21 CHs CHyOH CH,0H |Br 1
4-22 CHy CH; CH,O0H | B 1
4-23 CHy CH:OH CHpOH ) I 1
4-24 CH; CHs CH:CH | I 1
4-25 CHaCH3 CHOH CH,OH | OH 1
4-286 "Pr CH:0H CH.OH | OH 1
1-27 lpr CHyOH CHz0H | OH 1
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2-555 CH2OCH CHzF H CH20H OH H 2 C.'s 40
RRa” " RAOAHN H'OHAH (]b') (

R RTR R n 3-1 CH3 CH7OH CH2OR OH 1 3-2 CH3 CH3
CH2ZOH OH' 1 3-3 CH3 CH2F CH2O0H OH 1 3-1 CH3 CH/OCH- 3
CH2OH OH 1 3-5 CH3 CH2OH dleF OH 1 3-6 CH3 CH3 CH2F

OH1 3-7 CH3 CH2F CH2F 011 3-8 CH CH20CH3 CH2F OH 1
3-9 CH3 CH?OH CH20H CH20H4 1 3-10 CH3 CH3 Cl1120H CH/OH

q_'lgg 3-11 ‘%MCT}“ZELI;WW EszH K ﬂﬂ{.f_‘. El;l]m CH3 CH2OH F 1

A Ly T I (A DSk D b N

1GB CH2F'RHzF F 1 | 398 OHFMGHROOH3 CH2F F |2 3-119 CH3

4GAT2011 | G/OH A 1 e84 20 | GHpCHBuCH2OH A |1 - [3-21

1 o T EOT Hicidog 2Echidn Ty o0k Bl ot 3723
3 M CH2OH: B3¢ POH+{1 3

"Gbos CRBOH o g EppH | ol [on L

1-31 CH.OH CH, CH,CH | OH 1

4-35 CH.OH CHaF CH.OH | OH 1

4-35 CH,0H CH,OCH; | CH,OH | OH 1

1-37 CH,OH CH,OH | CH,F |OH 1

4-38 CH.OH CH CILF | O 1

1-139 CH,0H CH,F CH,F | OH 1

1-40 CH,OH CH,OCH; | CH,F | OH 1

4-41 CH.OH CH,OH | CILOR | T 1

4-42 CHZOH CH, CH,OH | F 1

1-13 CH,OH CHF CH.OH | F 1

4-44 CH-CMN CH,0CI, | CHL,OI | F i

4-45 CH,0H CHOH | CH;F | F 1

1-46 CH.OH CH, CH.F | F 1

4-47 CH,OH CH,F CH,F | F 1

1-4g CH.OH CH,OCH; | CH,F | F 1

4-49 CH.OCH; CH,OH | CHaOHW | OH E

4-50 CH-OCH, CH, CH,OH | OH 1

4-51 | CH,OCH;  |CH,F | CH,OH |oH 1

4-52 CH;0CH, CH,0CH: | CH,OH | GH 1

4-53 CH,OCH; CH,0H | CH,F | OH 1

4-54 CH-OCH; CH CH,F | OH 1

4-55 CH,OCH, CH,F CHE | OH 1

1-56 CH.OCH, CH,OCH; | CH.F | OH 1

4-57 CH20CH; CH,O0H | CH,0H | F |1

4-58 CH.OCH, CH, CH,OH | F 1

4-59 CH2OCH; CH,F CH,OH | F 1

1-60 CH,0CH; CH,0CH; |CH,0H |F 1

4-61 CH,OCH; CH,0H | CHF | F 1

4-62 CH20CH; CH; CH,F | F R

4-632 CHOCH, CHy P CH,F | F 1

4-64 CH.OCH; CH,OCH; | CHF | F 1

4-65 CH,OCH.CHy | CHR0H CH,0H | on i

1-66 CH,OCH,CH, | CH, CH,0H | OH 1

1-67 CH.,OCH,CH; | CH.F CH,0H | o '
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3-26
41 -

" Pr

CH2OH CH20H CH 1 3-27 LPr
3-2B Bu CE-2011 CH,,OH CH 3-29 'Bu CH, OH CHLOH OH

CH2CH CH20H OH 1

1 3-30 tBu CH20H C1120H OH 1 3-31 "Pn CH20OH CH/OH CH
"Hex CH2OH CH2OH OH 1 3-33 CH?COH CH2O0H CH2C0H
OH 1 3-34 CH2OH CH3 CH2OH ©H 1 3-35 CH2OH CH/F CH2OH

1 3-32

OH1  3-36 CH/OH CH20OCH3 CH2OH OH 1 3-37 CH20H CH2OH
CH2F OH1 3-38 CH2OH CH CH2F OH 1 3-39 CH/OH CH2F
T@_ﬂéﬂ?o&nﬁ CHzGb b2 fCfigg OH 1 3-jof OH2CH
cHOHCHs G2 OHF1—3-43—C€H2OH
élZ (‘WCE c}h 3 Cﬁﬁ%rﬁ aN/le el C[:QC]:[__EI_JF 3- 45
4'(}'4204 CHAOKCa Y | CH: 3-46“CHRPOHYBH3 CH/F HU  B-47
4-GH2OH CH2h,dchzdn;F |u, 8- 46 | €RMOH|GH20CH3 CHAR F I 3- 49
12 0000 EHH G e Wbl |8y Tl TES [T i
—3—51—cHPOCHS—EH2EHOHOH—1—1—3-52— G611 26c)
10D oH ORFHEC58GHap A O SIDIFFOH 1 1 ’J-EGCHZOCHS
1-0d CH2Fc@RcB.56 (HMBEOCHL CHAPRCHEF OH 1 3-|s6 QH2OCH,
+ G OCHG | Ry, T | & B7_OHG [GFP O CEOf F 11 358
a- e fotoas Teng Pe o o 12 §HfeH F 1
4-17 CH,OCI-CHy | CH,OH CH:F | F 1
4-79 CH,OCHCH; | CH- CHzF |F 1
4-79 CH2OCH:CHy | CH:F CH:F | F |1
4-80 CH;OCN.CHy | CH,OCH, |CH.F | F 1
4-g1 CH;OCH,CHy | CH.OH CH;F |F 1
4-§2 CH,OCH,CH; |CH,  |CHsF |F 1
4-83 CH;0CH;CHy | CHoF CHoF F 1
4-84 CH.OCH.CHy | CH.OCHs |CH,F | F 1
4-85 CH.O"Pr CH;0H CH.0H |oH 1
4-86 CH;0'Br CH,0H CH,OH | OH 1
4-87 CH20"Eu CH,0H | CH,0H | OH 1
4-g88 CH,Q'Bu CH,0H CH,0H | OH 1
4-89 CH:0'BU CH,OH CH,OH | OH 1
4-90 CH;Q"Pn CHaOH CH,CR | OH 1|
d=51 CH, 0 "Hex CH-0H CH.OH | 0B L
4-42 CH.F CH,0H | CH,08 | OH 1
4-93 CH;F CH; CHaGH | OH 1
4-94 CH,F CHF CH.0H | oH 1
4-95 CH;F CH;0CH:; | CH.CH | OH BE
4-96 CH;F CH,OH CH;F |oH 1
4-97 CH:F CH; CH,F |oH 1
4-98 CHaF CH:F CH;F | oH 1
4-99 CHyF CH,OCH; |cH;F |OH 1
41-100 CH:F CH;0H CH:OH | F 1
4-101 CH;F CHj CH,0H | F 1
4-102 CH, F CH F CH.0H | F 1
1-103 CH:F CH;OCH, | CHsOH | F 1
4-104 CH.F CH,OH CH;F F 1
1-105 CH;F CH; CH.F |F 1
2-106 CIIF CHLF CH;F | F 1
4-107 CH, F CH,OCH, |CH,F | F 1

e -



3-6 CCH20CH]
CH2F F 1 3-62 "

CH20CH3 CH

CH20CH2CH3 CH20CH3 CHZOH OH 1 s

CHOHCHFO41 3-70 CH/OCCH/CHL CH3 CH2F OH 1 3-71

CH2OCH3 CH2OH F 1 3-61 CH20CH3 CH2CH
CH2F F 1 3-63 CH/OCHL
CH2F CH2F F 1 3-64 CH20CH3 CH20CH]J CH2F F 1 3-65

Cl 120CH2CH CH2OH CH20H OH 1 3-66 CH20CH2CH3 CH3
C1120H OH 1 3-67 CH2OCH2CH¥ CH2F CH7OH OH 1 42 3-68
3-69 CH20CH2CI 3)

S e matiahe

e e e

4_%%OCH2 .,ggzcg—lZF -%%@L}"(_’)ﬂ 5%7 _DﬁSHZOCTI zuulq_c,t,drocm i
\./ll,l_u 'O UI[IT_\AA ITT U R A\ I 7.4 I\./IILUII_J. J T X
1A oo R bl E 1 |.8998 MeB0ctpae GEIE [CHROH F :
4-1103- 76| GHEOCH7 CH3 C8HP 0 CHBCTIGACHE 1 3- 77 |@H20QCH2CH3 :
aGHa0H Cigdechk 1 34 E&E:ﬂﬂgo CERGHB[ il - CH2F F1h - 3-79
s ke nal PN ad el B 3 g2 [dodceGe
1073 CHRFCCE 3- 83 | 6AROCHR ORI FCHPRECHZF F 1| 13- g4
4-GHAOCFi pErH&1C] 1700Hb,ICH7F| ik  BoB5 CH2OPr [@H20H CH20H
aFToT I SRl P hided] LResT Vol T Soor [y o
\w prawn =—oU—Criz Ot 2oH—CcH2o0HoH—3 3-89
13450 R CUEFRH Cr( QHﬁH 1 | SP&H HE7o'Pn R - |oHROH
Q71 3 OLCCH20' He X RCH2OH| OT:LP0TF OH 1 3-92 CH2F .
4-GH2OH Ck@;gdlm 1 aﬁgé% 017&6138 eH20H OH 1) 13-94 CH2F .
PRSI 25 1o W e cﬁ"aﬁU:iEB CH2CH—aI J
4-120 Cn-Cl CHaCOHI Cll=F F T 1
4-121 CH-C1 CH- CH:F F 1
4-122 CH:C1 CH.F CH.F |y 1
4-1273 CHoCL CHa0CH, | CH.F F 1
4-1241 CH.Br CH-0H CH-OH | Oh 1
4-125 CH:Br CH-, CH.OoH | OH 1
4-12¢ CHsBL CH;F CH3OH | OH 1
4-127 CH:Br CH.0OCH, CH-OH | OR 1
4-1248 CH-Er CH;0H CH.TT CH 1
4-125 CH:Br CH+ CH-F OH 1l
4-120 CHoBT CH:F CH-F LOH 1
4-131 CHyBr CH,OCHy | CH:F CH 1
4-132 CH.Br CH-OH CH,0RH | F 1
4-133 CHa.Br CH4 CH.OH | F 1
4-131 CH:Br CH-F CHOH | F 1
4-135 CH.BT CH:DCH4 CH,COH | F 1
4-136 CHaBT CH-0H CH;F F —| 1
4-137 CH.Br CH+ CH.F F 1
4-138 CH.Br CH:F CH:F F 1
4-1359 CH,BT CH-QCH; | CHRF F 7 1
4-140 CH-T CH:OH CH;OH | OH 1 i
4-141 CHaT -Hq CH-OH | GH 1
4-142 CH-I CH-F CH,O0H | OR 1
4-143 CHq CH-OH CH.CH | OH 2
4-144 CH; CHy CH:OH | OH 2
1-145 CH4 CHF CHz;OH | QH 2
1-146 CHq CH20CH, CH:OH | OH 2
4-147 CH,0H CH-CH CH0H | OI HE




3-96 CHzF CH2O0H CH2F OH 1 3-97 CH2F CH3 CH2F OH 1

3-98 CHZF CH2F CH2F OH 1 3-99 CHZF CH20CH CH2F OH 1
3-100 CH2F CH2O0H CH2OH F 1 3-101 CH2F CH3 CH2OH F

3-102 CH2F CH2F CH20H F 1 3-103 CH2F CH2OCH3 CH2OH F
1 3-104 CH2F CH2OH CH2F F %2 3-105 CH2F CHI CH2F F 1
3-106 CH2F CH2F CH2F F 1 3-107 CH2F CH2OCH3 CH2F F |
i 43 3-108 CH2Cl CH2COH CH20H OH 1 3-109 CH2Cl CFi13

2 CHROH Ofick,ol- 110 [QR,CL OHd,ei11@d OH 1 3-Jid1 [cHecl

O 10 g AL IoALL AL I /Ay oq 3_113

O1—3=112 H—CHZ2 T
‘h'\l—. 1 CH3EFERE OH 'E“%Eo CH aéﬁip_, OHRE o1 112 3l 115

AP olseeB CHRH @P9H: 3LHak G9PCl CH2OH IGHROH F 1

3-117 CH2C1 CH3 CH2OH F | 3-118 CH2C1 CH2F CH2DH F 1
3-119 CH/C1 CH20CH3 CH2OH F 1  3-120 CH2C1 CH2DH CH2F
F1 3-121 CH2C1 CH3 CH2F F 1 3-122 CH2C1 CH/F CH2F F
1 3-123 CH2CA CH20CH3 CHZF F 1 3-121 CH213r CH2OH
CH2DH OH 1 3-125 CH/Br CH3 CH20H OH 1 3-126 CH2Br
CH2F CH20H OH 1 3-127 CH2Br CH70CH, CJi 7?04 OH 1

3-128 CH2Br CH2DH CH2F OH 1 3-129 CH2Br- CH3 CH2F CH 1
3-130 CH2Br CH2F CH2F OH 1




3-131 CH2Br CH20CH3 CHZF OH 1 3-132 CH2Br CH?OH CH2DH
F1 3-133 CH2Br CH3 CH2OH F 1 3-131 CH2Br CH2F
Cf120F1 F 1 3-135 CH2Br CH?OCH3 CH2OH F 13- 136
CH2Br CH2OH CH2F F 1 3- 13;78%2& CH CH2F F 1 3-138
CH2Br CH2F CH2F F 1 3-139 Br CH2OCH3 CH2F. F 1
3-140 CH2l CH2OH CH?OH OH 1 3-141 CH2I CH3 CH20H OH 1
3-142 CH2l CH2F C1120" OH 1 3-143 CHs CH2DH CH2OH OH
2 3-144 CHs CHs CH2OH OH 2 3-145 ORB CH2F CH2OH OH 2
3-146 CHs CH2OCH3 CH2OH DH 2 3-Jé7 CH2OH CH20H
CH 2 44 3-298 CHZOH CH3 CH2OH 9 C[2011 CH2F
CH2OH OH 2 3- 150 JCH7OH/ CH2OCHJ OH 2 45 NR3 R4
RRANO.?2~0H R ~ 0 OHRx_HO. (RB") (Table 4)
No. RLRR3 R4 n 4-1 CHJOH OH 1 4-2 CH3
CH CH2OH OH 1 4-3 CH3 |cre! '@ JOH 1-4 CH3 CH2OCH3

CH2OH OH 1 4-5R R 1
HO™
OH
{Ic)

[Table &)

r’ 2 R | R R® n® n
5-1 | CHy CH:OH | oH | oH WHa CH,0H |1
5-2 | CHs CH,F |oR |oH NH, CH,0H |1
5-3 |cm, CH,0H | OH | CH,OH HH, CHAOH |1
5-4 | CH; CH,F |oH | cH.0H HH; CHOH |1
5=5 | CHs CHOH | OH | NH. H CH,oH |1
-6 | CHy CH,F | OH | NHs H CH.0H |1
-7 | CHy CH,OH | OH | NHCH(CH.CH), |H CHa0H |1
5-8 | ci; CH,F | OH | NHCH [CH,OM)- | H CH0H |1
5-9 | cH; CH.0H |OH | F NH CH-OH |1
5~10 | CHy CH,O0H | OH | OH H{CH3} Cri,on | 1
5-11 | CHy CH:OH | OH | OH WH {CH;) “lcmon |1
5-12 | CHs CH.OH | oH |oH N {CHyCHA) 5 CH.OH |1
5-13 | CH; CH,0H |on | oH MH { CHCHS ) CH,0H |1
5-14 | CH; CH;0H |oH | oR NH({"Pr) CHOH |1
5-15 | CHy CH.0H |0H | oK NH ["Bu} CH-CH |1
5-16 | CHy CHO0H | OH | OH NH {‘Bu) CHOH |1
5-17 | CHs CHs0H |OH | oH HH { 'Bu) CH,0H |1
5-12 | CH, CH;OH |OH | OH HH{"Fn} CH:0H (1
5-19 | CH; CH0H |oH | oA MH {"Hex ) CH,0H |1
5-20 | CH; CH.F |OH |oR HH {CH>0H) CH:0H |1
5-21 | CH, CH,F | OH | OH N{CH,OH}, | CH,0H |1
5-22 [ CHz CH,0H | oH | oH NHCH{(CH.OH}, |CH,0H |1
5-23 | CH, CH,F |OH |oh MHCH (CH;0H} = | CH,0H | 1
5-24 ! CH; CH,0H |oH | oH HH, H 1
5-25 | CH, CH0H |0H | oH NI, CH;F |1
5-26 | CHy CH,ON | OH | OH NH, CH, 1
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4-6 CHL CFI 3
CH20CH3 CH2F
CH3 CH3 CH/OH CH3COH 1

CH2F
H1

CH3 CHs CH20H F 1

CH2OCH3 CH3OH F 1 4-15 crkr

OR
4-

4-7 CH3 CH2F
9

CH2F OH |

4-
CHs CH7OH CH20H CH20H 1 4-10
4-11 CH 3 CT20i1 CH2OH F 4-12

3 CH3

4-13 CH3_CH2F CH/OH F 1 4-14 CH3

OHCH2F F 1 4-16 CH3

CH3 CH2ZF F 1 4-17 CHs CH2F CH2F F 1 4-1H CH3 CH20CH3
CH2F F 1 4-19 CH3 CH2OH CH2OH d 1  4-20 CH3 CH3

5RO 1 | énoh [l |GH20H CH2OH Brkl  4-22 CHBpCHS |1
S8 O e BRI HBA coon o 1| Wong » e crobein
5739 1SHs 4 27 EROIOOHCERP O O 1 4BH: 4. 28 "Bu_[CHREH | 1
5CHBQOEROH 1 | 4428 Bon GicROH CI T20H| @ f 1 4- 30| ¢ssoH | 1
CHOPE, CFCH CHiok | 8 JE " P CFZCH OO OF T 212 0nrex
SGh i s dbEiaPl | 9% a5 cizon GRoE Cei 9Im\-|:c oH"[1
243336 CEMHOH CH3OEHROHZEH OH | 4- BFHCH2OH CH3OHHHEF| 1
5CH Jondeni38 CHZOH (i3 [Gujal OH 1 fin@) CHZOH Chzdw,Ghh
53 E. :-ﬁ?’iﬁ- éU1 “Eﬁ-zﬁ:ﬁ? .,BHKHGIJ_‘!U CHZF OR Nng- 4y U ] 1
5-36 |*Br  |cH,0H |oH |oH NH, " |cHon |1
5-37 | "Bu CH:0H |0M | OH NHg CH.0H |1
5-38 | ‘Bu CH.0H |0H | oH NH.» CHOH |1
5-29 | TBu CH,OH ( OH | OH NH- T CH.0H |2
5-40 [ "Pn CH.0H |0H | OH NH; CH0H |1
5-41 | “Hox CH:OH | OH ai-_ NH CH;0H |1
5-42 | CH,0H cd,0H | oH | oK HH> cH,0B |1
5-43 | CH,0H CH,F | OH | oH N CH:0H |1
5-44 | CH,QH CH,F | OH |CH0H HH. CH,0H |1
5-45 | CHL0H ch:0H |on | cH,0H NH; T CH.0H |1
5-44 | CHyOH CH:0N | OH | NH, H CH,0H |1
5-47 | CH,CH CH,F | on | iy H CH,0H |1
5-48 | CH.CH CH,OH | OH | MHCH{CH,OH}, |H CHy0H |1
5-49 | CH,CH CH;F | OH | NHCH (CH,OH}, |H CH,0H |1
5-50 | CH.OH CH.0H |OH | F Wiy T omon |1
5-51 | CIzoH CH.F |OH|F MH, CH0H |1
5-52 | cH.0H cH;oH |on | oH NHCH {CH-0H) ; | CHOH |1
5-53 | CH.OH CH.F |oH | ol NHCH {CH,OH)» | CHzOH |1
5-54 | CH;0CH; |CH:OM |QH | GH NH; CH,OH |1
5-55 |cH,0cH, |cH:F |oH |oH NH, CHO0H |1
5-56 |CH,OCH, |CHs0H |OM | CH.OH NH5 CH:O0H |1
5-57 |cH,0cH; |[cH,F | oH | CH.OH NH, CH.OH |1
5-58 | CH,OCH; [ CH.0H |oOH | HH, 1 T CHO0M |1
5-59 | CH,OCH, | CH.F |OH |nH, H CH,0H |1
5-60 | CH,0CH; | CHO0H | OH | NHCH (CH,0H) ; cH0H |1
5-61 | CH,0CH; |CH.F |OH |RHCH(CH,0H}, [H CH,0H |1
5-62 | CH;OCH; |CH.0H |OH | F TS CH0H |1
5-53 | CHOCH; |CH:.F |oH |F MH; CH:0B |1
5-64 |CH,OCHs |CH.0H |OH |0H NHCH{CH,0H}» | CH,0H |1
5-65 | CH,0CH; |cH;F | on | ou NWHCH{CH0H}, |cH,oH |1
5-66 | CH,F CH,0H | OH | ol HH, CH,0H |1
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4-42 CH20H CH3 CH20H F 1 4-13 CHLOH CHZF CH2011 F 1
4-14 CF12011 C1120CI13 CEI2011 F 1 4-45 CH2OH CH2O0H

CH2F F 7.

4-16 CH2OH CH) CHzF F 1 4-47 CH20H CHzF

CH2F F 4-48 CH20H CH20OCH3 CHZF F 4-19 CH20CH3 CH20H
T, 0HOH1 4-50 CH OCH1I CH3 CH2OH OH 1 4-51 CHLOCHS
CHZF CH20H OH 1 4-52 CH20CH3 CH20CH CH20H OH 1 4-53

e HesVa'aNsliNa Na¥a

f"LI’)l_ ﬂ_l 1

4-54 C20CH3 CH3- CHRE OH 1

AW | \W. W S EL W AW |

S | Py Fy | SHPE (OB FOBH | 4-56 DWBOOHS CHiRoCkOHaORy L
0481 | U557 OH2QoH3| GHPOHBH20H F 1| nM; 58 CH20CHBCKHR | 1
CBQCER 185 CPOREE7F OO I 400 CHono 1o
i‘,ﬂ_@m %Fm_q PAE G (B8 cipocn| BrpE GHZE E NCHPHGh
CHAOCFERFCH2 AGHBFCHPPH FNB:  4- 65 CH2[ESi 2CHD CH20H:Hz0H | 1
LCH2OFErG11 1| cihof6 @ﬁtﬁ@ﬂ%or@lﬁ PE2OH OH 1-671 eaoy |1
C:uLUjIE%‘EHEy; I_ﬁrFegé(bf'E L@%DW@') -ﬁ\rijl:ll;l: oH 4-7 ROH [1
THO HEPH FOIOHE1  4-71 CroDBMCH3 CHZF @H&PHOHI
8754} 92,FOH2 JEHREHS| @HPECHS CH2F OH dw, 4- 73 CH2AQ6HR) 1
A SN T e s AR
PP 1 1 FoF ¥ 8D ol | IPH P00, | CaoR | 1
S=-7R [ CHj CHOH | QH | OH WH2 CH:OH | 2
3=-79 [ CH; CH-F OH | OH WH5 CHOH | 2
5-80 | CH3 CH:OH | OH | CHOH NHg CH;OH | 2
5-B1 | CHy CH3F CH | CHzOH HH CH=0OH | 2
5-82 | CH, CHOH |OR | T WHa CHOH [ 2
5-83 | CH,0H CH:OH |OH | oH HH, CH,OH |2
5-84 | CH;CH CHaF OH | OH MH; CHzOH | 2
5-83 | CH:CH CHyF OH | CH:OH MHa CH-0OH | 2
5-86 | CH.F CH.OH | OH | OH WHa CH-OH | 2
5-87 | CHaF CH-F ZH | OH HH, CH:OH | 2
3=HH | CH;F CH;OH | OH | CH.CH HH2 CH-OH | 2

In the above Tables, preferred compounds are 1-1,
1-354,

1-112, 1-155, 1-2€0,

1-547, 1-55

&, 1-557, 3-1,

1-115,
5_1 r 5_31

5-9, 5-22 or 5-28, more preferred are (2R, 3R,d4R}~-4{-hydroxy-2-

hydroxymethyl-pyrrolidin-3-yl1 4-0-(é-deoxy-a-b-glucopyranosyl) -

a-D-glucopyranoside,

(2R, 3R, 4R) -4d-hydroxy-2-hydroxymethyl—

pyrrolidin-3-yl 4-0-{6-deoxy-Bf-D-glucopyranosyl)-a—D-

glucopyranoside,

(2B, 3R, 4R} -4-hydroxy-2-hydroxymathyl-

pyrrolidin-3-yl1 4-0-f-D-glucopyranosyl-e-D-glucopyrancside,

(2R, 3R, 4R) -4-hydroxy-2-hydroxymethyl pyrrolidin-3-yl 4-0-{é-

fluocro-6-deoxy-B-D-glucopyranesyl) -D—glucopyranos ide,
{1R,25, 3R, 4R, 5R) -1-amino-2, 3-dihydroxy-5-hydroxymethyl-

cyclopent-4-yl 4-0-(6-decry-o—D-glucopyranosyl)-a-D-

glucepyranoside, (2R, 3R, 4R} -4-hydroxy-2-hydroxymethyl-




e e e T

ey g —LOT oI rC e AEIEIILL AN EEE L lnl ikl "l Fr- L laCr LI I 1.

4-78 CHCOCH2CH3 CHs CH2F F 1 1-79 CH2OCH2CH3 CH2F
CH2F F 1 1-80 CH2OCF12CHD CH2OCH3 CH2F F 1 - 4-81
CH20CKk, CH3 CH/OH CH2F F 1 - 4-82 CH2OCH2CH3 CH3 CH2F F
1 4-83 CH2OCF12CH3 CH2F CH2F F 1 4-84 CHCOCH2CH3
CH20CH3 CHzF F 1 4-85 CH2C®¥Pr CH20H CH20H OH 1  4-86
CH20sPr CH2O0H CH20H OH 1 4-87 CH2OOBu CH20H CR20H OH
1 1-88 CFi 201Bu C1F2CH CFI20H "H 1 4-89 CHzO: Bu

eSS i GG BT % B G dBaPabeal >
914c QS 1OFRF1GH3 CI2GR. 9BH 1-hyilrody CR7RY CHRHIEHRDH OH -1
19505 G PO s Y OO 1SRGl CrbE e PCP TS G
919y GHDE: Qo0 QI rORRFI Gk o002 CHp Y CHIEDEN S fand
wngin Fpe AR B P TG oF Crood GroF F

1 4-A0SHGHRRACHSY QHPRIE gended0GoChiZE CLIRrCHEF F 1
-l Gy o AR ot YD PTG P ro g s
ra@HRR dRHROFHRCHIIAI i T 1tIB-REDCEHI OEHE: CHABKACH Ty -

4-112 CH2Cl CH2OH CH7F OH 1

\E]I,DH B
R1

HDU

OH (0

In the aforementioned formula and following description,
a, ®rY, B4 B', RY, R% R% R', R', R’ R', R' and n are the same as
previously defined. However, in the case R', R?, m*, ', R®, R%,
R, R*, R*, R’ or R" indicates a hydroxyl group or a group
heving a hydroxyl group, sald hydroxyl group may copticnally be
protected.

Process A

2 o R%._ O 2 . 1
X/Ij_“ﬂ N RE.5.0.1.00
fc_,

A
1 “ 2
% /‘\1/0 W Al R YD O K{; \}('3 AZ Ri\]/o o 15-13,‘\ -
/ \ . ){9—? \T x15_ T X X
(. L [N
! (il i)
Process EBE:
Process Ba:
1
3 P
o Vs Y3 N

y \(32 YEE Yﬂ
‘7\§£ TBat, AL RH a2 i oY Ba3 \Q’
Y®

{iv) v (vi) (viia)

L

by A



4-113 C42C1 CH3 CH2F OH 1 4-114 CF12Cl1 CF12F CH2F OH
1 4-115 CH2C1 CH2OCH3 CH2F OH 1 4-116 CH2Cl1 CH2OH
CH2OH F 1 4-117 CT12C1 CH3 H2-01T F 1 4-11B CH2C
CH2F CH2ZOH F 1 4-119 CH2AL £4R20CH3 CH2CH F | 4-120
Cl12C1 CFT20Fi CIT2F F 1 4-121 CH/C1 CH3 CH2F F 1
4-122 CH2C1 CH2F CH2F F 1 4-123 CFi 2C1 CFl 20CH3 CFT2F
F1 4-121 CH2Br CH/OH CH20H OH 1 1-125 CH2Br CH3
CH2OH OH 1 4-126 CH2Br CH2F CH20F1 OH 1 4-127 CH2Br
CH2CCHirodd2eHeH 1 4-128 CH2Br CH2OH CH2F OH 1 4-129
CH2Br CH, CH2F OH 1 1-130 CHZBr CH2F CHaF OH 1 _4-131

0 CH2F OH, KOHPBr  CH2 F 1
%@@TS - HOHEBEHRON J’EI_’ T189 CHBSr I-CH%E“F 1Bb3
4- 135 leT ooz WeT/ one«dﬂ 4-T36 TH2Br CHZF *
F1 4-1¥7° CH2Br CH CH/F FYi° 4-138 CH2Br CH2F CH2F F
1 4-139 CH2Br CH2OCH3 CH2F F 1 4-140 CH2I EPeoH

CH2O0H (@ 1 4-141 CH2l CHI8) CH2OH OH 1  4-142 CH7l CH, F
CH2CH OH 1 4-143 CH2 CH2OH CH2OH OH 2  4- 144 CH] CH3

CH2C]—IC]—|2 4- D#6 CH3 CH2F H OH 2 4-146 CH3 o
C1120 NOH 2 4-147 BH2OH CH2OH O T 2E3/‘Np2
- 4-198s o g:as 6h2 OH ox“—\/J_\,-w BbS Wt
¥ bo WT-
Ybi

{xi) fxil) (viib)

Frocess Be:

ve CH

(xiii) (viic)
Process C;

RZIDTQL'

G ’fv\ 25 1
T X

xﬂ? )(23

D

{iif}

In the aforementioned steps and following description, X!
to X, ¥ to Y and Y to Y are the same or different, and
each represents a hydrogen atom or hydroxyl group (said hydroxyl
group may optionally be protected by a protecting group), Y9 to
¥ are the same or differenkt, and each represents a halogen atom,
hydrogen atom or hydroxyl group (said hydroxyl group may
opticnally be protected by a protecting group), P' represents a
protecting group of an amino group such as R® or a Cl-C&

alkoxycarbonyl group (preferably a t-butoxycarbonyl group) or




2 4-149 CH2OH CH2F CH2OH OR 2 4-150 CH2OH CH2OCH3
CHROHOH 2 - 50 RS RRRA RA"OR3 1 =CHR"O
OHn HO 'OH"H {lo] (Table 5 RR RB R R Ite 5-1
CH3 CH2OH ON OH NH2 CH2OH 1 5-2 CH3 CH2F OH OH NH2
CFi20H1 5-3 ClI3 CH/OH ORREH OH NH2 CH7OH 1. 5-4 CH3
CH2F OH CH2OH NH2 CH2DH 1 5-5 CH3 CH2DH OH NH2 H
CH2DH 1 5-6 CH3 CH2F OH NHZ H CH20H 1 - 5-7 CH3 CH20H
C7OEIL NHGH(1EH2 Qkly 22 1 T2 O dup St e@elt 3bGH2ZF HeNzyloxycarbonyl

eBlTh iy "o b1 NCOR}B €1 BOPETT S £ G B pue

- j CCRBY2 GiAgrT T 5 I lozvie k)

a Ok BH: INIHICHZ ko GHR B 3mbnd 20 1CHE SHRIDHUOHR G N{ CHRCH3) 2

N et TP Gt (0P )® G RO T GreY b B ol

CTEFIL Or Y Kyl B C OHROIY 11 9T 8un 6 IgieE eCRbTH O ery LakiSt rbony 1

o T S e e

hyRFp e )T OGFTRY 10P 5026 1 B3P P teFE &R INH(ECHZ Ok ¢ \GHED 19 Toup

orl thé'}%;ld%ncﬁ%m %Nﬂ&%%e%@kﬂtutéﬂzgy %eaving
CHZOH OR NHCH( 2 CH2 1

group) or a leaving group,

There are no particular limitations on the protecting
group used to protect a hydroxyl group provided the group is
Eyplically used to protect a hydroxyl group, examplez of which
include "aliphatic acyl groups" such as alkyl carbonyl groups,
g.g. Formyl, acetyl, propionyl, butyryl, iscbutyryl, pentanoyl,
pivaloyl, valeryl, isovaleryl, octanoyl, nonanoyl, decanoyl, 3-
methylnonancyl . B—methylnonanoyl,-3—ethyluctanoyl, 3,7-
dimethyloctanoyl, undecanoyl, dodecanoyl, Eridecanoyl,
tetradecanoyl, pentadecanoyl, hexadecanoyl, 1-
methylpentadecancyl, l4-methylpentadecanoyl, 13,13-
dimethyltetradecancyl, heptadecaneyl, l5-methylhexadecanoyl,
octadecanoyl, l-methylheptadecanoyl, nonadecanoyl, eicosanoyl
and heneicosanoyl groups, carboxylated alkyl carbonyl groops,
e.g. succineyl, glutarcyl and adipoyl groups, halégenu lower
alkyl carbonyl groups, e.g. chlorocacetyl, dichloroacecyl,
trichlorcacetyl and trifluorcacetyl groups, lower alkoxy lower
alkyl carbonyl groups, e.q. methoxyacelbyl groups, and
unsakturated alkyl carbonyl groups, e.qg. (E}-2-methyl-2-butenoyl
groups; "aromatic acyl groups™ such as aryl carbonyl groups, e.qg.
benzoyl, a-naphthoyl and B-naphthoyl groups, halogencaryl
carbonyl groups, e.g. Z2-bromcbenzoyl and 4-chlorobenzoyl groups,
lower alkylakbed aryl carbenyl groups, e.g. 2,4,6-
Lrimethylbenzeoyl and 4-boluoyl groups, lower alkoxylated aryl
carbonyl groups, e.g. d-anisoyl groups, carboxylated aryl
carbonyl groups, e.g. Z-carbeoxybenzoyl, 32-carboxybenzoyl and 4-
carboxybenzoyl groups, nitrated aryl carbonyl groups e.g. 4-

nitrobenzeyl and Z2-nitrobenzoyl groups, lower alkoxycarbonylated
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A1 OO N2 1 CHY OHhetth - B C}kuymHSn1E}EEhd}#HQHSNPEOHE¥§3qyl
e
ariyl OMPME,12-9- diphenylmethylsilyl, diphenylbulylsilyl,
diphenylisopropylsilyl and phenyldiiscpropylsilyl groups;
"alkoxymethyl groups" such as lower alkcxymethyl groups, e.q.
methoxymethyl, 1,1-dimethyl-l1-methoxymethyl, ethoxymethyl,
propoxymnethyl, isopropoxymethyl, butoxymethyl and t-butoxymethyl
groups, lower alkoxylated lower alkoxymekhyl groups, e.q9. 2-
methoxyethoxymethyl groups, and halogeno lower alkoxymethyl
groups, 2.g9. 2,¢,2-trichleoroethoxymethyl and bis{2-
chlaroethoxyimethyl groups; "substituted ethyl groups" such as
lower alkoxylated ethyl groups; e.g. l-ethoxyethyl and 1-
{izsopropoxy)ethyl groups and halegenated ethyl groups, e.qg.
2,2,2-trichloroethyl groups; "“aratkyl groups™ such as lower
alkyl groups substituted with 1 to 3 aryl! groups, e.g. benzyl,
a-naphthylmecthyl, P-naphthylmethyl, diphenylmekhyl,
triphenylmethyl, a-naphthyldiphenylmethyl and %-anthrylmethyl
groups, and lower alkyl groups substituted with 1 bto 2 aryl
groups in which an aryl ring is substituted with a lower alkyl,
lower alkoxy, halogen or cyanoe group. 2.g. 4-methylbenzyl,

2,4, 6-trimethylbenzyl, 23,4,5-trimethylbenzyl, 4-methoxybenzyl,
d-methoxyphenyldiphenylmethyl, 2-nitrobenzyl, 4-nitrchenzyl, 4-
chlorobenzyl, 4-bromobenzyl, {-cyanobenzyl, methyl and piperonyl
groups; "alkoxycarbonyl groups™ such as lower alkoxycarbonyl

groups, e.g. methoxycarbonyl, ethoxycarbonyl, b-bubtcxycarbonyl

s e
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digabl peyvigledf eheeRTompsuAlLy arsed] L¢, proters, dig¢liq gand
préf%??ﬂlé"e%gg l%' Sﬁldbluaesﬁfde};ycésﬁer%véél_vess sq:ch 5&&-’

nor e preferre are
befizRl AR WR), - AeRyoR o:iar-lzath%ﬁ PUFke fRYTCHIANEe| BaF ndBugyhoxy
cnﬁpgu£§§(yﬂEﬁYEQXE[%4Hﬂﬂ%99¥§§ﬁ¥5ﬁﬂnk and dimethoxybenzyl.

a- D- gl ucopyr anosi d

(ZR 3ﬁhamzfzﬁqwdﬁaiymzaqﬂ¢dﬁaxmwd (ByrphI Ry Rresgrt
in4elr {61 deOX¥mPr s Gl WIORKE RO nd- Bhree steps.
(1] Step A 15 a atep wherein the left side portion of
Compound (IJ in the form of intermediate (iii} is produced.
(2] Step B 15 a sktep wherein the right side portion of
Compound (I} in the form of Intermediate {vii} is produced, and
process a, b or ¢ can be selected corresponding to the desired
Compound (1),
(3} Step C is a step wherein Compound {I} of the present
invention is produced by condensing Intermediate {iii} obtained
in Step & and Inkermediate (vii} obtained in Step E.

The follewing provides an explanation of each step.

[Process A}

Raw material compound (i} can be produced by protecting
and deprotecting a hydroxyl group of a known compound in
accordance with known processes. In addition, protection and
deprotection of a hydroxyl group can also be carried cut in this
step as necessary.

Frotection and deprotecticen of a hydroxyl group can be
carried in compliance wilh commonly known processes such as the
process described in "Protective Groups in Organic Synthesis"™ by

Green-Watts (Wiley-Interscience, USA).
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gl ucopyranosi de, (ZR, 3R, 4R) - 4- hydr oxy- 2- hydr oxynet hyl -
pyrrolidin-3-yl

4-0- 13- D- gl ucopyr anosyl - a- D- gl ucopyr anosi de,

(2R 3R 4R) - 4- hydr oxy- 2- hydr oxymst hyl - pyrrolidin-3-yl
4-0-(6- 38

f luor o- 6- deoxy- J3- D-gl ucopyranosyl )-D gl ucopyran03| de,
(1R 2S, 3R, 4R, 5R) - 1- am no- 2, 3- di hydr oxy- 5- hydr oxynet hyl

- C Ci&%%f&&t%abf' deprutectlun can galso be carried out in the
4- 0- (6- deoxy- a- D- gl ucopyranosyl) - a- - 0-

ma@!ﬂfo@’ﬁ‘ﬁ&h@%‘ﬂ d&le?R, 3R 4R) - 4- hydr oxy- 2- hydr oxynet hyl

- - B3 c@)ﬁér@f'lﬁilﬁgsaY.Lllyl group for the hydroxyl
4-0- (6 met hoxy- 6- deoxy- - 13- D- gl ucapyr.anosyl ) -
grzﬂguﬂﬁgfpgﬁgg}qﬁagroup, it can normally be remnved by breaking
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treKaHo@ ceai & now @mnpﬁﬂfmhdﬂmmethenssumﬁﬂnig acafy or an
mat er.i al a cor% o thq1 processe descri bed below. R

ingFggnic pel YIHSN RO BRI T1) In the

af or emertheanedef oimute andefof Immgldbsoeriﬁdmomne Agion,

thtte hxéea?%&gnafélaypree rgﬂlg ed% aﬁﬂ éﬁ;}i LaQ&? a s‘fﬂc% as
FoRhic RzldRsaca;ld?sumRGor Hxl;qpllaleQaCRin or R" i nd| cat es
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said Xyl" group nay optionally be protected
prPrchesgtAdlss@h@EOlﬁhe REPrgnyg pebrauge Xios aRcgr gRin extent

wi{):(%oﬁ;f 61%)?&%18_19&) @exlga& PmF})y %.nd‘] Préfeﬂalnl% e%§m}3<l exX i)ﬁ:lf(l)ude
ethers such as diethyl ether, diisopropyl ether, tetrahydreofuran,
dioxane, dimethoxycthane and diethylene glycol dimcthyl ether;
nitriles such as acetonitrile and isobutyronitrile; water;
organic acids such as acetic acid and mixed solvents thereof.

- Thers are no parlbicular limitations on the reaction

temperature or reackion bime, and the reaction is normally

carried out akt 0°C to 100°C f{and preferably 10°C to 30°C) for 1
o 24 hours.

In the case the hydroxyl group protecting group i= an
aralkyl group or aralkyloxy carbonyl group, normally a process
in which it is removed by conktactking with a reducing agent in a
solvent {and preferably contact reduction at normal temperature
in the presencs of a catalyst}) or a precess in which it is
removed using an oxidizing agent, 13 used preferably.

There are no particular limitations om the solvent used
during removal by catalytic redugtion provided it is not
involved in the present reackion, and preferable examples
include alcohols sveh as methanel, ethanel and isopropancl;
ethers such as diethyl ether, tetrahydrofuran and dioxane;

aramatic hydrocarbons such as toluene, benzene and xylene;
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Ya2 Yad4 {iv] (v) (vi) (viia) 51 - Process Bb: ~ 2 O

Y~ 03 Y YbN Yh3 Bbl L rh -Ysgcha Bbl ~\,T Bb3 Y Y62 Y .

(x) (viii) (ixX) "HD - J)NHr Y6, N 3 Bb4 Yhl Y13 ;

Bbs ,,bl rN b3 Y'" (xi] NO (viib) Proc)es? Sc:)O -,cl

. ..8C PsHN Yp P3HM Yc2 OH (xiii viia

afiehatsd %&?’hﬁ%‘ﬁ‘ib““sgfuﬁ‘é%( xape 5@‘4{ GYqlphexape) esiers

sUAB {sOethylt eclafter emdnbiandd astepss Angnifaelsl eWkRGa g
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PRESHRL' Blngtindodnpniany Yimelhy Fopfieies Xonstinduen
Pyt misgionky andXydxagreobplsedpthorypdtdxylde; fatty acids such as
formic acid and acetic acid; water and mixed solvents theresof,
while more preferable examples include alcohols, Fatty acids,
mixed solvents of alcohels and ethers, mixed solvents of
alcohels and water and mixed solvents of fatty acids and water.

There are no particular limitations on the catalyst used
provided it is nermally used in catalytic reduction reactions, :
and preferable examples of catalysts used include ralladium
carbon, palladium black, Rainey nickel, platinum axide, plakinum
black, rhodium-aluminium oxide, triphenylphosphine-rhodium
chloride andd palladium-barium sulfate.

There are oo particular limitabtions on the pressure, and
the reaction is normally carried out at a pressure of 1 to 10
dtmospheraes.

Although reaction temperature and reaction time Tary
depending on the types of starting substance, solvent, catalyst

and so forth, they are normally 0°C te 100°C {and preferably 20°C

ko 70°C) and 5 minutes te 48 hours {and preferably 1 hour to 24
hoursj.

There are no particular limitations on the solvent used
during removal by oxidation provided it is not involved in the
present reaction, and water-containing e¢rganic solwents are
preferable.

Preferable examples of such organic solvents include
ketones such as acetone, halogenated hydrocarbons such as
methylene chloride, chloroform and carbon tetrachloride,
nikriles such as acetonitrile, ethers such as dizthyl ether,
tetrahydrofuran and diexan=s, amides such as dimethyl formamide,
dimethylacetamide and hexamethylphosphorotriamide, and
sulfoxides such as dimethyl sulfoxide.

There are no particular limitations on the oxidizing
agent used provided it is a compound normally used for oxidation,

and potassium persulfate, sodium persulfate, cerium ammonium



group may optionally be protected by a protecting :
group), Yti' to Yh5 are the sane or different, and B
each represents a hal ogen atom hydrogen atom or
hydr oxyl group (said hydroxyl group may optionally be
protected by a protecting ¢voap), P represents a
protecting group of an ami no group such as R6 or a
Cl-C6 al koxycarbonyl group (preferably a
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to protect a hydroxyl group provided the group is
methasodaPF e i@t o protect a hydroxyl group, exanples
of WhidiRovkpe! Hdeanaki Shald CeRBYhd BPURSgSHEMBAS 1 =ilyl
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met hyl nori anoyl , 8-net hyl nonanayl, 3-eth Ioctapqyl,
3, 7- TEt AYT o AGYESH MEFFLOYD B fiByFolvent used
prdviddacanoyd nott ehtatkeeniay khe perdadecanaytion, and
. .hexadecanoyl , 1- nethyl pentadecanaoyl,,
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aliphatic acyl group, aromatic acyl group or alkomxycarhonyl
group, ik is remcwved by treating with base in a solwvent.

There are no parbiconlar limitakions on the base used
provided it doeg not have an effect on the other parts of the
compound, and examples of bases that are used preferably include
metal! alkoxides such as sodium methoxide; alkaline metal
carbonates such as sodium carbeonate, potassium carbonate and
lithium carbonate; alkaline metal hydroxides such as sodium
hydroxide, potassium hydroxide, lithium hydroxide and barium

hydroxide; and ammonias such as agquecus ammonia and concenktrated
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car bonyl groups, e.g. 2-bronobenzoyl and

4- chl orobenzoyl groups, |ower alkylated aryl carbonyl
groups, e.g. 2,4,6- trinethylbenzoyl and 1-tol uoyl
groups, |ower al koxylated aryl carbonyl groups, e.g. -
4- ani soyl groups, carboxytaild aryl carbonyl . groups, ,
e.g. 2-carboxybenzoyl, 3-carboxybenzoyl and 4- 4
car boxybenzoyl groups, nitrated aryl carbonyl groups i

benzoyl and 2-nitrobenzoyl groups, |ower i
2 a?%%xé?ggggéglated - 56 ;. aryl carbonyl groups e
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a strongly acidic cation exchange resin such as Dowex 50W can
alsoc be used.

There are mo parkbicular limikations on the solvent used
provided it dissolvez the starting substance to a certain exkbent
without inhibiting the reaction, and preferable examples include
aliphatic hydrocarbons such as hexane, heptane, ligroin and
petroleum ether; aromatic hydrocarbons such as benzene, btoluene
and xylene; halogenated hydrocarbons such as methylene chloride,
chloroform, carbon tetrachloride, dichlorcethane, chlorobenzene
and dichlorobenzene; esters such as ethyl formate, ethyl acetate,

propyl acetate, butyl acetate and diethyl carbonate; ethers such




groups in which an aryl ring is substituted with a
| oner al kyl, 1ower al koxy, hal ogen or cyano group,
e.g. 4-nethyl benzyl, 2,4,6-trinethylbenzyl,
3,4,5-trinmethyl benzyl, 4-nethoxybenzyl,

4- et hoxyphenyl di phenyl net hyl , 2-ni trobenzyl,

4-ni trobenzyl, 4- chlorobenzyl 4- br onobenzyl ,
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PIPREEF mEli &R VFids cP&l“'EF’ﬁ%du?%P'EBtP@& BAiYRCT SarShintar as

wel)LOX 6 desi (k@1 phadstinen oef b BAGKE 1918 Ri phéF 1GHRSBh i RAW, 5-
mat eri al conpound (i) can be produced by protecting
cyghaodepticinédt ARy EIhyid? o%}ﬂxagﬁ@ewmﬂ@hmms caimdenand

calnnbe carried out with few side reactions.

In the case the hydroxyl group protecting group is a
formyl group, it is removed by treating with base in a solvent.

There are no particular limiktations on the base used
provided it does not have an effect on other parts of the
compounds, and an alkaline metal hydrogen carbonate such as
potassium hydregen carbonate is used preferably.

There are no particular limitations on the solvent used
provided is normally used in hydrolysis reactiona, and
preferable examples include wakter; organic solvents such as

alcohols e.g. methanol, ethanol and n-propancl, or ethers e.g.
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accordance with known processes. In addition,
protection and deprotection of a hydroxyl group can
al so be carried out in this step as necessary.
Protection and deprotection of a hydroxyl group can be
carried in conpliance with Ednmmonly known processes
such as the process described in "Protective G oups
in Organi c Synthesis" by G een-Watts
tet Wiheyrd MirehS 6h@NCidhxadSA) and S mixe8 kal-addist ic@Nwater and
deprotectiqn can alsa be carried out in the mnner
LGe B EPT YT B8PSR, OTH Tt e SRAEE 'SF using a silyl group
for thethyifio)egkctgonupngeprobectinty rgreupon itirGanary
nornal ly be repoved hy treati either with_a
SBSIOUHE FAE PO 2 FPhort HeAge: SIDS i ke =Bivent and
batet nadditard abeoai amy fuouprrdosullayrdt dhd tor ionsaondfhem, the

hydr of | uori c i d- pyr.i di ne_or assi | uori de, or
“eah o7y ar &“é@?ﬁf‘—"s 188 Ukt E'Qéc"r‘ﬂ,l%‘% h'g?féguﬁ}f’%}ﬁi o 10

ho@¢k dto pAGirekepfas Wahenienaci d, trifluoroacetic acid
or trifluoronethagesul oni acid, or an. .inorganic

aci d SHch"aFaRFdFBE NP BT Yac PEP U FOTEFDPE, I5H R & 2
hatagenofubd=ainvakd bycst sl der giemakueh, as tde digadobr oncemyhide
be prponot ed by addi ng an, or gani cid such ag. formc
SFREP, Thod FeRRERS Or H5AOETOR B B PSS Tt SBIZeRE:
parti Cukae drarinbaphobboudmrt Démsiod viemts osedhe prapw dedd
it.dissalves the starting spbstanc certain
prgls @ PR30t Tl gt IR 08 8r bRy Bfene
copbefhirt AR exaspl esrdsial vdeh £f Mewsxsueh @n i £f Wglea
et her,_diisopropyl ether, tetrahydrofuran, dioxane,
PrEtRECRDNyet hane and di et hyl ene gl ycol di methyl et her;
nitrilresrsuoh: a% aget dniltar lLeémangdtisebohytioniddlivear used
matsr' ..or.gani c af'ds chh as cqtic acid and m xe
PrEgigafet” thef8be BhéP e ard NG SAVEE & uF 515 af TOns
prefickbiel ¢ eacipdas teripelkatvater Orandeasl celolis machand t he
reaction,is_nornall carried C.tao 10 and
nel B2F0) o Rr0E 100 baropart E R AR R Case
prefferdytr oxyl group protecting group is an aral kyl

01 OUD A0k BLA O QXY g FALD AN Lan L OUD: grf%gagtyu?e RLAGESS
in whic i's T enpve y contacting wth a reducing
poggenen i s pregerdeht A andlpieirera@bhyysbntedt Asedatlddmm
ch@%rﬂaérE¥ Jhegpfﬁfﬁﬁwéatalyst.

There are no particular limitations on the solwvent used
provided it is narmally used in catalytic reactions, and
preferable examples include alcohel-based solwenks such as
methanol, ether-based seolvents such as tetrahydrofuran, and
water, with methanol and tetrahydrofuran being more preferable.

{Step &A1)

This step 15 a step in which compound [ii) is produced,
and ig achieved by introducing a leaving group teo a hydroxyl
graup at a desired location as necessary, followed by carrying
out a nucleophilic substibution reactien wikth a reagent
corresponding t¢ the E' and R® groups introduced.

In the case the leaving grocup is a halogen atom, there

are no parbicular limirations on the solvent used provided it

dissolves the starting substance without inhibiting the reacticn,
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in the presence of a catalyst) or a process in which
it is renpved using an oxidizing agent, is used
preferably. There are no particular limtations on the
sol vent used during renoval by catalytic reduction
provided it is not involved in the present reaction,
and preferable exanples include al cohols such as

nmet hanol , et hanol and isopropanol; ethers such as

witdl R¥k S herey Eﬁ_eahﬁdﬂqfdihaneaﬁ&ﬁls%ﬁnss d@ét@ﬂﬂt neeher
hydr ocar bons such as tol uene, benzene and §§Iene

te@ﬁ'ﬁﬁéFfﬁrW&F@cﬁﬁﬂﬁ?&es@Eﬁdﬁé FeRare gifet HW%QE
di. 18 ceBMETHASNAl Btkamoatabioapith iRy ke ACRl Bd@nated

am des such as fornmam de, di net hylformam de,
hyqRarerRYPR cHShPde X REHEEIHATRONE n A ISTOGGNE Y 102~
dlényﬁ&ﬂathaﬁéﬂunﬂﬂimnshrﬁﬁ&n(Ha aﬁat&@&ﬁﬁﬂhésaﬁﬂCﬁtdﬁiDnltrlle;
formc

cid and etic aci d m xed sol vents
eSUTE BFh i Ty g B A BE By Bahese FRG T
soJa}s:rszoLEe ré@t,t yuiozei dsg fexmmed esmhpﬂem s:edﬁgahsnmzlns tadd
t her m xe | vents of and wat
hy G Ry okar AR SXRpFn: 5 B N R the f48hE] e Uhnozes
bejey dich)arcnhdthianat unﬂstrﬂxrﬁheroaumryst used provi ded

It S‘I‘ normal | y use rtllgu‘iggaiﬂl %tlgggccglll 3’511' ?g%i&%ﬂion

and preefreraEFe LT ES et catal ysSts use
agqnﬂluadduprowxﬂﬁﬁont paI¢QKNahhybbae& lﬂ%QEﬁeylnnﬁﬂbﬁtween

;N ac
Bl B ot BrSbatt MePesorial O gt g gt Tuae
diapldmlamﬁumtbhﬁau;mhgamai egucthepedageHemiapsikidar

tritlmo%hwﬁa@ﬂ tf&ﬁleﬁffsrwﬁﬂe@ngucm% rt@:"i‘BE!iPr}:Hl%rlde,
nor nal y carri ed out at Fressure
1

thiames preride smd kbighvF drdiden vekpervdt fréldag such as

sufﬁﬁ@,ll' Qﬂl&ﬂﬁ‘e V%%Xfugfp%%ﬂgeoﬁn& haiityRgs 9basiarting
substance, solvent, catalyst and so forth, they are

PhWFyEE@%Jddf@O@JF%H%E FerBRPabES tZGGth%Sl%C)Phé’ﬁ&hSmS
trifrHaties ERd 4$hdoubsut ansi reher d%ﬁhd%&%rpéﬁhéh%lldcs

hours). There are no artlcular imtations on the
suglp|dpe RO BRI 15 BePh g + BYCBRAYRT SRNpRBAHES A
phSpHYusl Pyt degdtiide, taﬁd m{ce;;@aa&uﬁ e@o}nmde?nducgll as

wat er - cont ai_ni ng organi ¢ solvents are . prefera
OhORRISE 0Py SRRICEs “BYO UG 8r GARPECI ER PRI oges
cx¥Ridi@es such as acetone, hal ogenated hydrocarbons such

as . .
The reaction temperature is 0°C to the heating

temperature (boiling point of the solvent used), and preferably
room btemperature to the heating temperakure (boiling point of
the solwent used).

The reaction time 15 10 minutes to 24 hours, and
preferably 1 hour to 5 hours.

In the casgse the leaving group is a sulfonyl group, Lthere
are no particular limitaticons on the sulfonylation agent used
provided it is normally used in hydroxyl group sulfonylation
reacktions, examples of which include alkane sulfonyl halides
such as ethane sulfonyl chloride, aryl sulfonyl halides such as
p-toluene sulfonyl chloride, and sulfonic acid anhydrides such
a5 methane sulfonic acid anhydride, benzene sulfonic acid

anhydride and trifluoromethane sulfenic acid anhydride.
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met hyl ene chl oride, chloroform and carbon
tetrachloride, nitriles such as acetonitrile, ethers
such as diethyl ether, tetrahydrofuran and di oxane,
am des such as dinethyl formam de, di et hyl acet ami de
and hexanet hyl phosphorotrt+a de, and sul foxides such
as di nethyl sul foxide. There are no particul ar
limtations on the oxidizing agent used provided it

Prg§ethT%”EQHﬁ5hé%3&mﬁhhﬁeLﬁ%%%é&@&u@f&ﬂyﬂidﬂ1oriﬁﬂg p-

ot assi um persul fate, sodium persulfate, cerium
to gﬁﬂﬁﬁgk#pnygopqﬁqqagpea?q¥9®1ﬁ&porﬂmethanesulfonlc acid
anBy@r Ll oro- 5, 6- di cyano- p- benzoqui none (DDO) is used
preferably. Al though reaction tenperature and reaction
tinc VBESF “d&pRARHT G IeRel 1T 16R PR golvent vsed
prévhsdanceqi seb ment theatfd ySitng aldssandoOrnicha theyaial @xtent
.nhormal ly OC to 150C and 1.0 ninutis to %%. Fouré%ﬂin
wibheit i3 ot htP D rofe CEF R Yo GFERAS I Fo P °F e M3 etf by
alagphoiidBydbPodd Kadrs gatRAl asurkaas, | hégiama, netigroid and
SO 'un1ne%al_ to act at 348G 10 -20C in liquid ampnia
Pepro Ll FEBRD] WIER a§ THRTHTANSI 8 S Th&fo P S RBProver "o
anfit xfheal §albgerereyaddby-adiong ancial de/ meshyyéne hdllictdde,
uch. as al um ni um chl oride- sodi.um i odi de or
nFPFRy T SRR (et oo o R, grfgropensene
anpadididuizabehzmd atdsorss osutiheis althght foswd-e prebydedoetate,
it js . not.iny d.i ' nd
ooyl 4 QRork YRR seBshPF SR A Rn 87 Canct, ethers
suhydeocHebon sildr.adiipepindEnetdnl oricdagaigdroluran,

diSl?lu?é,Of F\gl.ch%}tu{?r?é%g SRk VNS A RGEeQf v 18 dits el ather.

prerera ough Feacti on'tenperature and reaction
Prefepahiay pxagebendingdvde bakedeppesdotydincagbapsi gpters and

etBUPST aNGe, oo} ro?08a8 e QY WBret P FHABHLEON

tenperature and reaction time are normally AC to 50C
and 5TheTRItES Pe BrgdRlarutimdrdidoas PR Hite Regse Phe

prb88&dd QN $UDbsiLAtH hagade SHino¥hadt AR caldall, NpEOterable
chloride-sodiumiodide is used preferably. In the

exgmRkes 10 HRAFBAACIIFBURT BAoCOEFRY HOURS STARthyLamine,

Erd i&ﬁ?ﬂﬂdin@?ytriﬂdhﬁlam@ﬁ@ﬁmﬂﬁﬂ%oﬁﬁﬁby£ﬁﬁhﬁla&&ne,
a

) 0X carbon¥I rﬂgrougfi, it is renoved b ,tre%ting wi th
i BRI V2 " vt 1 CPHLP PSS RS - pRY TTbdlar 1
pykt 8l icdio@Reiommd heikasenssert (N, N-dimethylamine} pyridine,
2,E—ditt—butfl]—4—methylpyridine, guinoline, N,¥-dimethylaniline,
N,N-diethylaniline, 1,5-diazbicyclo[4.3.0]lnon-5-ene {DBN)}, 1,4-
diazabicycleo[2.2.2]octane (DABCO] and 1,8-
diazabicyclo[5.4.0]undec—7—-ene (CBU), with triethylamine and

pyridine being more preferable.
The reacbion temperature is 0°C to the heating

temperature (beoiling point of the selvent wsed), and preferably

0°C to raom temperature.

The reackion time 1s 10 minoutes to 24 hours, and
preferably 10 minutes to 1 hoer.

Examples of the reagent used for the reagent
corresponding to groups R! and B’ include commercially available
reducing agenkts and halogenatlon agents.

Preferable examples of the reducing agent used include

nr ey
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provided it does not have an effect on the other parts
of the conpound, and exanpl es of bases that are used
preferably include netal alkoxides such as sodi um
met hoxi de; al kaline nmetal carbonates such as sodi um
car bonat e, potassiun1carb6n@ié‘and ['ithium carbonat e;
al kal i ne netal hydroxides such as sodi um hydroxi de,
pot assi um hydr oxi de, |ithium hydroxi de and bari um

alky Ui 10X irde alandrangronidas smmﬂ1a&Ssaqimmnhbnmwgﬂﬂhdmzﬁnﬁ
.concentra thanol. There are no

15 BTG AR SlF it acnERESERSSHTE ~dBRoBHe gty =

lichins aioumdalhy hgﬂﬂidenahqdxlﬂmgsuSmrEfuﬂuh@ﬁsde lithium

R T
n- pr ophemnd anxndoepheﬂxpuiag llmxnatﬂmydrgﬂuwkﬂ1amident used
prgkg%ﬂp%t %ggs %ﬁgtﬁﬁlggg £in SWkagﬂ%%gﬁknﬁUt inhibiting

orenentlone organi c SO ve ere are no
thpartacilcar Bhgi mwﬁm@lanexmlwemtlw tadpphe bt prwch as

me@ﬂgnéfae&tdl QEh&I‘l@P e%ﬂglrgh&ychv% Y e B EOT r:p Etg:glfv}rtﬂ%hfuran,

start INng Su bst ance vent base use
anghpixed ZOAVEALS Shress | y carried out at oc to 150C

for 1ohort 4:@ 18 phPWRi1he SURIASINS! 9F FR2GJ18RSnatbn
t he case the hydroxyl group protectin roup is an

aggnk NS HPERYLARA oup 15t B Fadidr 9g¢Hatiy | gpation

rebet{ &Y dnabhh ppYd Al GkOHPLed ehkahydr of ur anyl group,
tetrahydrothlofuranyl group or substituted ethyl

dl@iBI&ﬁm%q?§“lE?EE%hﬂﬁlﬁéﬁg?%ﬁﬁ)ﬁﬂ dh%F%%&ﬁ%}ﬁ“éH6§%d by
tri Fead+G: WnhBTACi tthiloAyd hSDlaNEucl hed &erbayNOchloride,
particular |limtations on the acid _used pravided it

t"‘ﬁ%“%r%“}lﬁl udRd Heonys, dpdidsy FB{ Huorl Il“é’\?mlgeéc?‘b"h as
sudbdral tdraughdpr eharmble BxanRiceaninehLtery3r epaiesd

aci ds such _ as dr ogen chl.ori © i nor ic.acids e.q.
phASHRRT G BaLiAN el 7 P RRE ek AR RpSsitorus
tr&Bﬂ:;:m:D:legamldeB@&pﬁi‘ﬁnr&sg rratetide, ahngphdzm'sf bEﬂt@]aﬂeiIdeis

ne sul aci o uene .S

sugﬁ 'aé S\Rzgf:»f:u%spei_ngwcgllg]ézll_ GES.- gglﬂﬁp or s entag DmlClE and
phbapméxnna @eptazpdndaonghy EhﬁﬂﬁhmroabI@HNHﬂ@lH&EgEu¢H¥§$n

T
ph%gﬁﬁ % §L$%§é§a§gﬁs rGJEHE aﬁregﬂﬁﬁFﬁ?raus

used
0xwﬁodhdnaohu@h ﬂtﬁthﬁkﬂﬂtnnguh[ﬁﬁﬂiéﬁueriiﬁsz}GHtEPIE

prg¥gf551e

There are no parkicular limitations on the solvent used
provided it dissolves the starting subsktance to a cerkain exkent
without inhibiting the reaction, and examples include ethers
such as ether and tetrahydrofuran, with tetrahydrofuran being
preferable.

The reacticn temperature is 0°C ko the heaking
temperature (bhoiling point of the solvent used), and preferably
room temperature ko the heating temperature {boiling poinkt of
the solvent used).

The reackicon bime is 10 minutes to 24 hours, and
preferably 1 hour to 5 hours.

(Step AZ)

This step is a step in which intermediate (iii) is

P PITRME .
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wi t hout inhibiting the reaction, and preferable

exanpl es include aliphatic hydrocarbons such as )

hexane, heptane, ligroin and petrol eum ether; ;

aromati ¢ hydrocarbons such as benzene, toluene and

xyl ene; hal ogenat ed hydrotatbons such as nethyl ene

chloride, chloroform carbon tetrachloride,

di chl or oet hane, chl orobenzene and di chl orobenzene;
predt s, suahiasadiiykdf by dicodathyly aceiAatag gpaapde

acefate, hutyl acetate a di et hyl carbonate, _ethers
POSHEHP 52 ogsc%rp%qqm qéi‘hef‘?“dﬁ%&p?&%ﬁ“&t‘*ﬁérﬁ step Al.

t et rahydr of uran, di oxane, di nmethoxyethane and

diethx%eneéﬁlycol di met hyl ether; alcohols such as

met hanotF &’hanol , n- propanol, isopropanol, n-butanol,

I sobutipnotesst @at - but anol , i soanyl al cohol, diethyl ene

gl yco l.ycerin, oc ol y¢l ohex h

el | LS BR T BhetomER 4oo EGE A BB ADf sBipging ene
prketonelesneihyd irsdetrghedsiondel . i gophicionepantd&s.

e one, t.er ] vents t whi |l e
e R e ol A S AP Rk By
prayeriogar bodsderrcetegging sa dndiretér grou tdfoagkny@a cramprund

LEPRSIALY & A0dld §a0LE0D. t AR YA i ordeRGAL Lpe
actypesf;aconcentrat;?%}]s and 50 ?ort%”Bf yﬁe g?%?#?n ‘
Probestiane endsetpeaitecandn aednl algedbet frns lade ORbr Al NeFessary '
inlPhe tgﬂ:e%g.gg é@élﬂ R eher aply rﬁa?lgeg'_oaéogmﬁ@g R, m[-ef@;'ﬂa@§er,
to 4 hours (and preferably 30 mnutes to 10 hours).
in| phe EAseasé BHelTy dr BRYPIGE G MFBF et tiutg b FBERt4 & an
ha@bENYH QY cEAMNDO M raRANRd 4 @FRYRhy | fo NAWMBhhYgenation

achjeved b treating wth base under simlar

reé%ﬁﬁﬁ%ﬁﬁh§¥§%*%%e removal reaction in the case the
hydr oxytegre@up protecting group is an aforenentioned
al i phatic acyl ,group, aronatic aryl, group or X
al koxyeht 5o 1° g? oUFP Bl FREF ot ém?ﬁlfﬁec%é‘nﬂf (%h 19
prahbcyécp,gmar b@n%/d:]'i il@ru«éyphy arecprcﬂelgss?é r\aﬁlmierri::lﬁp | SE
renoved .USi a iumin particular as we as
“ORPPY ﬁ?ﬁghggb “IéP%F E%%%HE?hyldiphenylphosphine)
(1, 5- Thyed coet adi pae))iduliadi Uim{tlYt ikexabhudroplaasphat esed

is.simle and - can be carried out with few.side
or bt G PRI caBCSERE! FiruPig P 5B oF Btdry

inglwdep Waea-sbbud eghoup, suth i nempweed byfura@abiragdioxane,
R R A R R TR A
angdnteffaydrofuvithdreipgr peebiratie -

Example= of azide group reducing agents include
phosphines and agqueous ammonia. Although examples include
trialkyl phosphines such as krimethyl phosphine and triethyl
phozphine and agquepus ammonia, and Eriaryl phosphines such as
Eriphenyl phosphine and aguecus ammonia, a triaryl phosphine
such as triphenyl phosphine and agqueous ammonia are preferable,

In addition, a caktalyst can also be used Eor the
reducing agent. There are no particularx limitaticns on Lhe
catalyst used provided it is normally used in catalytic
reduction reactions, and examples include palladium carbonate,

palladium black, palladium carbon, palladium hydroxide, Rainey

nickel, platinum oxide, platinum black, rhodium-aluminium

p—a



compounds, and an al kaline netal hydrogen carbonate ;
such as potassi um hydrogen carbonate is used .
preferably. There are no particular limtations on the
solvent used provided is nggnally used in hydrolysis
reactions, and preferable exanples include water;
organi ¢ sol vents such as al cohols e.g. nethanol,
et hanaol and n-propanol, or ethers e.g. 63 L
hyHErAAG d RS Y A nBhefRIM s s chadHum rﬁffi@além yachtpa lgpdiun-
baVha s@0fhthe, WHenahor BIEin GREHLA ARG 13U MEN tSdroxide
Al t hough reaction tenperature and reaction tine vary
bejdeREPRRF¥H - he types of the starting substance,
sol verntn and coaseusedngng dahﬁrl@'sﬂr Ec:f‘Q:l'&aﬁ:EiiﬁHJ_Iﬁ;f agent, :
limtations on,them the reaction is normally carried :

thEFE aFe O 5 TE6BIED L M ESLLORS A theoGPAvET: HRSHr BEGvided

isidesoagd RS sthhtime MRStahbe AN inBiWiBng the
£rgﬁectin ro g is. a halogen:supstituted acetam de

rROUBRS U RTCHOFPRIT ROVRABE Al e PORRO1Y ugh as

nateRnydahy dutaabilpgethddts @Rt kB GesienbrufferdlBoxane,

partl Cul ar Imtations.gon t ase use provi de

£NQ ﬁ I im [ he b qb i ded

HEVOBGEIT GTURA08 FF WHT GCE GoreRe HOV Opar BUclyad fREnYT

aapaapeu el tlame thahak i e ings mnrs ugh: Bsabowex 1x4 (ON is

used étjgreferab,l%l.S There are 110 particular limtations

on t hé"§of RNt A7s EGPHF bW Fed Si G £onaPred 13rduBERCS FRbLY
0°BYEs Oloky Sehfaedid gRs, and preferabl e exanples include

wat er; and, al cohols such as nethanol, ethanol and

n- pr oga@foreaghian wareripeihginpktes pr ddehabre, #md
prd@RERLBFTI Bdudr 0YPs Ofo@ al Iyl group at the anomer

position is preferably a palladi um catal yst such as

pal | adPbf® ##dlori de or an iridiumcatalyst. There are

no parhisukiedp lilsMhat 8L&®Nsh QAithecaMHEY (W8Pthaving a

provided it is nornally used in catal ytic reactions,

PTRHECEHT FHPRPEC MR i PSS dnRef udnhlgoRhigasb Py protecting

Eh@OhMERS Sqxpiph o8S cofBdut@NQhy QL PIETa bAsedr3e! ye S tIvgNgroup .
as tetgg? drofuran, anpd . water, with nethanol and

&
tetraff AU At hBFAG- T prBtERETe on the solvent used

provided it dissolves the starting substance without inhibiting

APt g e

. emega e

the reaction, and preferable examples include ethers such as
tetrahydrofuran, dioxane, dimethoxyethane and diethylens glycol,
alcohols such as methancl and ethanol, ketones such as acetone
and methyl ethyl ketons, amides such as N,N-dimethylformamide
and N,N-dimethylacetamide, and sulfoxzides such as dimethyl

sul Foxide,

There are no particular limitations on the reagent used
provided it is normally used in reactions in which a protecting
group is introduced to a free aminc group, and preferable
examples include di-t-butyl dicarbonate, benzyloxycarbonyl
chloride and p-nitrobenzyloxycarbonyl chleride, with di-t-butyl
carbonate being more preferable.

Thare are no particular limitakions on the base used
provided it is used as a base in normal reactions, and
preferable examples include alkaline earth carbonates, alkaline

earth hydrogen carbonates and organic bases, with alkaline metal

3:':""" -




(Step Al) This step is a step in which conpound (ii) - *

is produced, and is achieved by introducing a | eaving
group to a hydroxyl group at a desired |ocation as

necessary, followed by carrygng out a nucleophilic :
substitution reaction with a reagent corresponding to s
the R and R2 groups introduced. In the case the

| eaving group is a halogen atom there are no
hydrcgerurarPanateEaPR bR T et RECSorakd®t- used provided it

i 55 Ol4@S cbhgy MR oz SHDN ARC B I Qb | MNP LLLRD a1y
the reaction, 61 wi{th preferable exanples iInc uglng
0°¢t her scsuclemasrabetnyl et her, tetrahydrofuran and
di oxane, am dcs sych as dj met.hyl f or ) de,
i ot HFacrStar Sa R TR BRoRD A HPP deand ~.
piefleagbhmt e thoury dsot@rtmans .such as di chl or onet hane, k
Ch|°r°E%EE‘ﬁ£ﬂ 1,2- dichloroethane, nitriles such as :
aceto&itr | eand propionitrile; esters such as ethyl
f or matThiangtst hyd aasétpt En add chi gedrokliventempherofviia)

. o eraghl e_e e ei ng_ hal ogenat ed .
1] BaBaREa) AR, TR AE BY SRIBCIRATHE She s et
bigyadpt esompyaindg (Wi thlroradest ham ethen divdebrah yrafpu ran.
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The reaction temperature is 0°C to the boiling point of
the solvent used, and preferably 50°C to the boiling point of
the solwvenkt used.

The reaction time is 10 minutes to 24 hours, and

preferably 1 hour te 5 hours.

vy

a1



preferably 1 hour to 5 hours. In the case the |eaving
group is a sulfonyl group, there are no particular
limtations on the sul fonylation agent used provided

it is nornmally used in hydroxyl_group sul fonylation
reactions, exanples of which 1 nclude al kane sul f onyl
hal i des such as et hane sul Fonyl chloride, aryl

sulfon¥ hal i des such as p-toluene %l fonyl chloride,
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mﬁthanol, ethanol and isopropancl, water, and mixed solvents
thereof, with a mixed solvent of waker and isoprapanocl being
more preferable.

There are no particular limitations on the catalyst used
provided it is normally used in reactions in which a double bond
is reduced, and examples include zinc, palladium carbon,

platinum, Rainey nickel, alkali metal borohydrides such as
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The reaction tenperature is OC to the heating v
tenperature (boiling point of the solvent used), and
preferably O0C to roomtenperature. The reaction tine
is 10 mnutes to 24 hours, and preferably 10 m nutes
to 1 hour. Exanples of the teagent used for the .
reagent corresponding to groups RL and R2 include £
commercially avail able reducing agents and ;
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{Step Bb4)

The present sktep 1s a step in which bicyclic compound
{xii) is produced, and is achieved by cyclizing compound {xi] by
heating in a solvent.

There are no particular limitaticons on the =solwvent used
provided it is inactive, and preferable examples include
arcomacic hydrocarbons such as benzene, toluene and xylene, with
taluene being particularly preferable,

The reaction temperature is 0°C to the boiling point of

the sclvent used, and preferably 50°C to the boiling point of
the =olvent used.

The reaction time is 10 minuktes to 24 hours, and
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preferable. The reaction tenperature is 0OCto the
heating tenperature (boiling point of the sol vent
used), and preferably roomtenperature to the heating
tenperature (boiling point_af _the solvent used). The
reaction tinme is 10 mnutes to 24 hours, and .
preferably 1 hour to 5 hours. (Step A2) This step is a
step in which internediate [iii) is 67 produced, and
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{Step Bel)

The present step 1s a step in which intermediate compound
{viic) is produced, and is achieved by deprotecting the hydroxyl
group protecting group of raw material compound (xiii}.

{Process C)

{(Step C1}

The present step is a step in which desired compound {I)
is produced, and i3 achiewved by carrying out a glycosylation
reacktion with intermediate compounds {iii) and (vii), and
deprotecting the hydroxyl group and amino group as necessary in
accordance with establiahed methods.

Preferable examples of the deprotecting group at the
anomer position of compound (iii} include fluorine, bromine,
chlorine, trichloreimidate, diphenyl phosphate, diethyl
phosphite, thiomethyl and phenylthio groups.

There are no particular limitations on the solvent used

provided it is inackive, and preferable examples include



tri phenyl phosphi ne and agueous ammonia, a triaryl '
phosphi ne such as triphenyl phosphi ne and aqueous :
amoni a are preferable. In addition, a catal yst can =
al so be used for the reducing agent. There are no
particular. limtations on The catalyst used. provi ded
it is normally used in catalytic reduction reactions,
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produced using a trisaccharide derivative for the raw material

compound in & process similar to processes A and C.

In addition, in the case of having a basic group, the
desired compound (I} can be converted to an acid addition salt,
preferakly a hydrochloride, in accordance with ordinary methods.

Following completion of the reactions oF each of the
aforementioned steps, the desired compound is collected from the
reaction mixture in accordance with ordinary methods. For
example, the desired compound is cbtained by suitably
neutralizing the reaction mixture, or in the case of the
presence of insoluble matter, removing the inseoluble matker by
filtraktion, followed by adding water and an immiscible organic
zolvent such as ethyl acetate, washing with water and so forth,

and then separating the organic phase containing the desired
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provided it is normally used in reactions in which a ;
protecting group is introduced to a free am no group,
and preferabl e exanpl es include di-t-butyl

di car bonat e, benzyl oxycarbonyl chloride and

p- ni t robenzyl oxycar bonyl Tthtdoride, with di-t-butyl
carbonate being nore preferable. There are no
particular limtations on the base used provided it
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gdministration include tablets, pills, powders, granules, syrups,
liguids, suspensions, emulsions, granules and capsules.
ddministration i1s performed intrarectally in the case of
suppasitories. Administration is preferably performed crally.
Each of these formulakions can be formulated in
accordance with ordinary methods using known adjuvants that can
normally be used in known pharmaceuntical fields, examples of
which include wvehicles, binders, disintegration agents,
lubricants, dissolving agents, correctives and coating agents.
When forming inte the form of tablets, a wide range of
carriers conventionally known in this Field can bke used for the
carrier, examples of which include wehicles such as lactose,
sucrose, sodium chloride, glucose, urea, starch, calcium
carbonate, kaolin, crystalline cellulose and silicic acid,

binders such as water, ethanol, propancl, simple syrup, liguoid
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The reaction tine is 10 mnutes to 24 hours, and
preferably 1 hour to 5 hours F 7~ - '. (Process Bb)
I? Raw material conpound (viii) can be produced
according to the process described in carbohydrate
Research, Vol. 169, 19877 't -23. Moreover, raw

mat eri al conmpound (viii) can be produced by
protecting and deprotecting a hydroxyl group of a

glw GHR H%E@L“cﬂﬁor gﬁ.:ﬁ'@lcﬁ Qed ak DAV IFHRBERSthdD cellulose,
addi ti on, the hy roxyl group can_ al so be protected
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I sopr opanol nd mxed solvents ‘thereof, wth
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yst used provided is normally used
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Rai ney ni ckel, alkali netal] boroh¥dr|dea such as 71
CArriers ccnventlnnally known in this Tfield can be used for the
carrier, examples of which include wehicles such as glucose,
lactose, starch, cocoa butbter, hardened wegetable oils, kaolin
and talc, binders such as powdered gum Arabic, powdered
tragacanth, gelatin and ethanol, and disintegration agents such
as laminaran agar.

When forming intoe the form of suppositories, a wide
range of carriers conventionally known in this field can ke used
for the carrier, examples of which include polyethylene glycol,
cocoa bukbter, higher alcochols, e=sters of higher alcohols,
gelatin and semi—synthetic glycerides.

Moreover, other pharmaceuticals such as coleorants,
preservatives, fragrances, flavorings and sweeteners may alsc be
included as necessary.

although there are no particular limitations on the
amount of active ingredient compound centained In the
aforementioned pharmaceutical preparations, and it can be

suitably selected over a wide range, it is suitable to normally




sodi um bor ohydride and |ithium borohydri de,

hydr ogenat ed al um ni um conpounds such as such as
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telluriumhydride, with zi nd bGei ng preferable. The

reaction tenperature is OCto the boiling point of
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adwllr tdogaparhas m tl&WEunblrmrt tielsof Vet (prederprlwildéd mg
t S t ut i ahidei ting
and hnéoqlree g%?%%ﬂlge 3 1% era Qﬁ aﬁ%ﬁ&es lltﬂﬁgl E‘éeﬂm‘@e@w
'!Pseﬁ&r@mls 3P0 mH @@ﬁom@r%wmf&gahéf heHbIma) et ARAOThigndlosage
cah P §ﬂ9+¢e&lad s Qr ga@i&leb%%§n§y%ﬁ%np¥[" g N1 tWiph B
a m xed sol vent of ethanol and pyridi ne being
adipEtititEak aP7y- preferabl e. The reaction tenperature is
OC to the boiling point of the solvent used, and
preferably OC to 60C. The reaction- tinme is 10 m nutes
to 24 hours, and preferably 1 hour to 5 hours. (Step

(B8R4 nohBe FHF ecsaq&tylatge@ut Scie Sheentfomhi ch bicyclic
compound gXII is produced, and is achi eved by

cycl i%#4ig BF‘rpB{ﬁﬁ:Pr’(%vaﬁﬁtl%&ﬁ épiﬂl%‘e%&f\/@ﬁfe detail
by ThES & FAERaNOL AT ReCHl &icd Iematn]’_ﬂllhﬁﬂsl'rihrt leR@mp Db & &dHa
used .provided it is inactive, ‘pr ef.erabl e exalnpl es

PreRiArde” aryiHG e H%r'b*bearpﬁﬁg%u% Fip8ng Bt Limited

rthéeddene and xylene, with toluene being particularly
<E r ef er Qle The reaction tenperature is 0OCto the
B YS 3 poi nt of the solvent used, and preferably 50C
(28 R, He) botiydgpyolrt hpdrodyine thol ventraideldn- 3’h¢1 4-0- (g~
reaction tinme is 10 gnnute to 24 houds and 7
deoxy-a-D-glucopyranosyl glucopyranoside (Exempllflcatlon

compound No. 1-1]

1]
H
H}
o
HOY - {H
:;;:[:I:]”Tﬂl
H;]:;j

(110
*on
0OH

{la) Allyl 4-0-({Z,3,4, 6-tetra-O-acetyl-a-D-glucopyranosyl} -
2;3,6-tri-0O-acetyl-O—glucopyrancside

D-Maltose monohydrate (36.0 g, 100 mmol) was dissolwved
in pyridine (200 mL} and acetic anhydride (100 mL} and 4-
dimethylaminopyridine (0.6 g, 4.%0 mol}) were added thereto,
followed by stirring of the mixkture at room kemperature for 12
hours. The reactbion mixbure was ice-cooled and fce {30 g) was
added thereto, Ffollowed by stirring of the mixkure for 30

minutes. The reaction mixture was extrackted with ethyl acetate




preferably 1 hour to 5 hours. (Step Bb5) The present ]
step is a step in which internedi ate conpound (viib) :
is produced, and is achieved by deprotecting the

hydroxyl group at the site that glycosylates with

internmediate (iii), and préfecting the secondary ;
am ne of conpound (xiii under simlar conditions to i
step Al. (Process Bc) Raw material conpound (xiii) can :

(506 RLPAHEEhacCeRGLHiRY 16Qer it RaREEaSwIESCrillBedai n the
Chem cal, Pharmaceutical Bulletin, Vol. 39, 1991, p.
hyszaonlapiice dGar, 1wt BR al ar,t&\‘FBGEﬂdaT*}(‘?quis) Sodipm pe

hyﬂﬁ:ag@ﬁ%iﬂwape ot et img agd @t&pﬁg&:aat bAhd Eﬂﬂhytﬂ:[.pxylafter
, rou 0] nown CoO oun ccor al no

B e e L e TR e i M it S0P brtas
dihhelh@’:ﬂr@fyhngﬁﬁmcﬂ%d pksosire .caThid et sduteasas dissolved
. N [ t he nt te |

i FEERSEI RabEiud, o8N hy PLARL Ll 1405 28 TR, B0

muauoamdcnrnmeshp$$113&3mm;fauﬁmdmﬁphnnasuﬂmmmatebelﬂ 1 mL, 100

d d di I f {
el S SRl 08, COIRIB2RENe LAY E3hbl el o
rtmtm téemp artadume di ot 62 dmiurp@und?hE(vanc9lurs rrpmodueeehs agded bo

{ .
sat}?.(r)fi‘g% Ieaﬁ;gl%arﬁ%ug&ﬂ{&n %&,&w%%&gﬂb@;}ﬂwéﬁn &-}?)%IEIHP?FtEI it
wa(SPEm‘ee@tscc-@ witStmgrh@LEnFheh m:es;i@nt{f-@ﬂ apl)irs thespep? i

13%}5(:\@2193%55‘1%&1 &Pﬁp%@@rél.éd Sk qgﬁ'ﬁqﬁ-} %‘Eﬁ h§1ed wibh

| eve y carryil ng out a gl ycosy [ation reacti o
aniy Ao R (R ot eSO GaAbEG 1Y) DAREL e oTANdE "the

go(i%@ﬁetﬁﬁarngeaaseélwe@wkegr 9HR ARk B mﬁsgf)QHPfl%%i using
necessary in accordance with established nethods.

sipigf eyebifd agRaRpHEN GhremetEmPEvedebmg Grakatatherrne;

2 @.noﬂﬁr} RRSiobi-85n ofhL RROHAE ild1le) chRgbuee (lovar jneyieid
romne, chlorine, trichloroimdate, diphenyl

31pho§5r%ﬁlee Y@L APW\AMOTEREEAHTE &2 T+hi or net hyl and

1 PR Yol GrOF QMRS ) Thehesar €3N0 Nar bi gyl gy, 'sfP té‘thPnﬁiH
on the sol vent used provided it is i nact’i ve,
slpr 8f @f ablfe &Xanpl s (el Gde 434 H&Hog‘éln:at?fec@fJ 3 59 (1H, mi,

3.Byde ofar pensmyuch. AS MBEhYENGGhlkosh der@ndiy, g-13.2, 5.1
Hz), 4.47 (1H, dd, J=12.4, 2.9 Hz}, 4.57 {(1H, d, J=5.1 H=z},
4.83-4.87 (2H, m}, 5.04 {lH, t, J=2.5 Hz}, 5.18-5.28 {3H, m),
5.35 (1H, t, JF=9%.5 Hz), 5,41 (1H, d, J=3.7 Hz}, 5.79%-5.88 (1H,
mh;

MS (FAB} m/z: &77 (M+H)', 699 (M+Na)'.

(1Y Allyl 4-0-({4,G-0-benzylidene—a-D-glucopyranosyl) -D—
glucopyranoside

The compound {17.0 g, 25.1 mmel} synthesized in Example
1 (la) was dizsolved in methanol (250 mL) and sodium methoxide
(2 mL, 9.8 mol) was added thereto under ice-cooling, Followed by
sctirring of the mixture at room temperakture for 1 hour. Aafter
Dowex 50w x B was added teo the mixture until the reackion
mixture became neutral and was filtered, the solvent was

distilled off under reduced pressure. The residue was dissolved



chl oroform ethers such as ether and tetrahydrof uran,
and aromatic hydrocarbons such as benzene, tol uene
and xylene, with nore preferable exanples including
hal ogenat ed hydr ocar bons anﬁ ethers, and particularly
pref erabl e exanpl es i ncl udi % met hyl ene chl ori de and
ether. There are no particular l[imtations on the
catal yst used provided it is normally used in
ingNy@odiiedhiyd AcTraarcideo i€ 00 anidd  =prde benadl de=handanpl es
4:L0E fﬂﬁ:trh i hyd sid vy b or, hanesyl.fonic acid,.
ltri]#l uoregﬁerﬁanesﬁl}lf orsnlcbalk':'l&!dl,Li ag‘gf n trle?]leﬁblrﬂ:foelc acid
mogphBirdignglek, 9.0l ludesibi briareaedded sitareite, Followed by
' Q h ul foni g.acid an but yl. ammon
Stﬁ%gli%.ﬂrﬁﬁgr@%e%%n atte%%era Pélg'l é&t&r ggtrogtlﬁ%urﬁdi I#ﬁ%‘fr
trpekimtlaofinet He wol werst adsed, taantcprefierabl ywikeom:, the
rafure, . I t [ is. 10 mnutes 1.0 24 .
sop SRE Al s T hfed TRF Q8L PR BREL T i B e
wagoppouinidd( byizamsidlise bel pfloddicedlyn depmetegtipiy tfeehyl
2cHYSE QML ALONPLRLIC, 1S 91 KO 2bo AR IRC LR e A
Jintermediate conpounds (111) "and”(viic), an fhen
Eifddi commeanty (500] ent ymgld B Pdsiae pehelitddes. ahnrphous
maffdition, in the case n = 2, conpound (1) can be
produced using a trisaccharide derivative for the raw
HiiRer(id8D MEQEOWORD i B A. pE otieks tsi S a5 Hz) , pRoz&shem AlH,
an . l.noaddi ti i n the,case, of having a.ba
m}grgﬁg? ?%% gdeéng%f%&ﬁpguﬁg @l‘ 5angﬁg'§5ﬁvér§eg7téﬁﬂ* dd,
J=8pn2acl.cb dddli t¥ oW SldHt, t, prefér dbly A didr.6ehlipy; de,, i3n71
accor danc j p r-gi_ga hods. ,Fal | pw-n onpl et,i
O e Pedotthne o Bach i Rb: & et aRedhet dpd?
Hiheddesi8d3conpodizd i 4-23t4.¢0t d@if rom thee (BActd,om=10.2
a2fl} X3 Ui (1 BGCORLAANCR Y L Of dhfar ¥, TREBOASy, FOrs g1-5. 51
exanpl e, the desired conhpound s obtalned by stitably
{1Redtk-al’i-Z2ng: +helFea®t i oh- H¥t-dPe (2lr rilr the case of

ust PeApIPHOSENE®L Ofmin)SOl 4P quipL{er, removing the
i nsoluble matter by filtration, foll owed by adding
wat er and an i mmi scible organic solvent such as ethyl

flepem&gl maﬁmm_w;wnefg@ﬁ%n@nﬁt %J@LEE%:?_ 1 hen

t
separating the organic ‘phase containing t esired 71
glé@ﬁﬁkﬁﬂﬂ??Y@?y@*&}ﬁMtFh“@ﬁhﬁﬂﬂmipﬁ—ﬂtgﬁﬂnﬂn@mpsmﬂéate, for
exanp’bﬁe C%Guﬁanﬁd.ﬁ @,SEﬂli 'rﬂlg)qu Lyﬁﬁ?eﬁ(ye\ﬁe_gh'Example

1 {1k} was dissolved in N,H-dimethylformamide (300 mL} and
sodium hydride (9.28 g, 213 mmol) was added theretlo under ice-
cooling, followed by stirring of the mixture under ice-cooling
For 20 minutes. After benzyl bromide (25 mL, 213 mmol] was
added therete and the mixture was stirred at room temperature
for 3 hours, water {100 mlL} was added to the reaction mixture
and the mixture was extracted with ethyl acetake (500 mL}. The
extract was washed with water (10 mL] and saturated brine (100
mL} and dried with anhydrous sodium sulfate, followed by
distilling off of the sclvent under reduced pressure. The
residue was purified using silica gel flash column
chromatbography (hexane:ethyl acetate, 9:1, ¥/V)] to obtain the
desired title compound (18.5 g, yield 94%) as a pale yellaw

B L L



The resulting desired conpound can be separated and
purified as necessary by suitably conbining ordinary
nmet hods such as recrystallization, reprecipitation or
ot her nethods normally routinely used for the
separation and purification?®f- organi c conpounds,
exanpl es of which include adsorption colum
chr omat ogr aphy, distribution colum chronat ography and
so®tfer nethods using a synthetic adsorbent, nethods

,.using ion exchan%e chr omat ogr aphy, and forward and/ or
Hr@{Reridd0phiise @ohatiodr APhY- SBusidty @14 i 6gal-28r (3H, m),

3. @bkéﬂrﬁe@ Silicag grlg B0l %Vreu ébyg{ehéﬂd NG Wohh Iﬁ‘}, 4.84-

Sui t uent. d’i gosacc e derivatives of t

5. Breé&ht Wy EnEP ohlHihavi ﬁggt%élzdfroﬁe%nﬂl‘bné'&rgénJeT-a'flr 8.8
Hzh OF ﬂuiq’is(llﬁil )a, (529, BanIQ?] [18)74 {tlfﬂel Eid{JhiHﬂH@;O' 90b gad )l y
e

accept abl e salts_and ir_ pharmacol ogicall'y

3. §8c@p??ab{|1é‘1e§lfer§ Hrd-a4ni?lstfered in various forns.
msTRELAR) af/&:nozparkipul as44 i gd-aiions on the _
admnistration form and each type of preparation form
is determ ned according to the fornulation, the age,
{19?”@@1}@”9 3 04-heh ﬁoﬂgﬁiﬁlmlsnﬂf{zt@eq-&%tﬂ %ﬂﬁenﬁﬁ&a D-
degree”of the disease and so forth. Exanples of
glpgpRyl 3n950Rs ~Prokyreryageceider al adnlnlstratlon

I ncl UGRet ahhBlusa RBY Izﬁ,g,pqwgrn%mgr %@Hltﬁézlﬁéﬂ URSExample
UIdS suspenS|ons enul S1 0Nns, granu es and

1 daﬁb UFEs A1saakyeq sty AL PRV s=iheRr dPRR dilinepar BEE A Spe

chlBrife Cazempl aMQHQ%hhﬂréEﬁmrA@m er@iic&t i{@NgkSy, 48.8
preferably performed orall of t

e ne A IR L, OO Rt LA o oS e BB feTe

adaedi AR ATt REUBoWIS B Kﬁﬂwh@djfu‘tﬂﬂtxﬁlimfe Gﬁﬂer reflux
norna“gé be used in known pharnmaceutical fie

o BT -of AL CHSi RETT A BHFEHES, "1 AIGPESS Hith
didiBiy Dt egfeat (60D a@;ant sm ahb@iﬁi&r&?\hiumdhﬁcﬁﬂiﬂﬂﬂgsagﬂrﬁm
ents en

t I
(5 By RED P EaBAATE, & VICUE P AN BUACERPy | Be oot by etiring
ofcohwemﬂxtrmal Eyr kI](hmllrl n Afties fitekas canrbeteded florthlyé

acR@LLL er.y exanpl es PJ Whhgh a{‘s Hedflgs YN & %gu%HSQ as
CI ac o%e SUCT 0Se, umc oride; glucose, "urea,
hysltachlprmlacmmmbmﬂbonawﬂ waol |Sﬁtuc¢'y@i a@duiepes sodium

S a [ r S r
hyaghé asr%m?ngggnéo msl%n gggg mLH nda %ﬁfi}f@ }gjpglggsie%m_m
angdj qumﬂ s-tlé;hchnhjﬂirquwd Sgéumlwlf@&r&boﬁ%ﬂmﬂeﬂ by distilling

oﬁebkuﬁme&olvgngl ffer 'EEEDé{éd GHldsuhoge, TR ASSIMB was
phosphat e and pol yvi nyl
purified using silica gel [lash column chromatography

{hexane:ethyl acetate, 4:1-3:1-2:'1, ¥/V) to obtain the desired
Likble compound (21.1 g, yield 71%) as a pale yellow solid.

' §MR (400 MHz, CDCl.y: & 3.40-3.71 (&H, m), 3.74-3.85 (2H, m),
3.90 {2H, wm), 2.99-4.07 {18, m}, 4.10-4.20 {(3H, m), 4.42-4.70
{7H, m), 4.76-5.08 (eH, m}, 5.23 (IH, t, J=10.7 Hz}, 5,35 (1H,
dd, J=18.6, £.8 Hz), %.64 (1H, dd, J=132.7, 3.2 Hr}, 5_023-6.02
{18, m), 7.18-7.34 (30H, m);

MS (FAB} m/z: 946 (M+Na)', 924 [M+H)".

fley A2llyl 2,3,6-kri-QO-benzyl-4-G-(2,3,4-tri-0O-benzyl-G-deoxy-

e AT M T = Tt e o



pyrrolidone, disintegration agents such as dry starch,
sodi um al gi nate, powdered agar, powdered |am narin,
sodi um bi carbonate, cal ci um carbonat e,

pol yoxyet hyl ene sorbitan fatty acid esters, sodium

| auryl sul fate, nonoglyceri®® stearate, starch and

| act ose, disintegration inhibitors such as sucrose,
stearine, cocoa butter and hydrogenated oils,

b t
B S PR ™ e U Ters such as
gI ycefha zomgposndr ¢h7 - Adsodbehtrmalicyashestzdchpy Exanple
1 {i‘%}%ﬁg‘i@%i@ed %”%9?&& e u%O}niP' 'tbhﬁéf?es.aﬂ[%nyl

cants suc S re I ne ste rates
chpowkits ed 2b6r Be 6act amedd potl yetdiieshglgningpiyridine {2.01 g,
lEN@rlﬁ'Qcyle,lr wetr@béuﬁﬁe?d %@rggnr afl:ll@.ﬁ)%edpﬁfdgﬁg:r%bhoﬁr\:he
rdi nary coat | ng asS necessary, eXxa es of
mlF‘ﬁ‘éJf%loEEt $Og8r LeaAFurabfet st3 @@Paﬁr nAdESF et fplaegt was
dlggifiéd:d%?ahﬁgefEgadﬁbﬁdaﬁfﬁgddﬂ@'CQﬁ&efbﬁfa%Eehﬁs poured

| ets provided wth w?/ers of coati ngs or

lﬂﬁm %'i'% Wﬂﬂabmﬂ@ch\méhﬂfm FGLPRERR t HRO Pdy nited ethyl

acPEAES, (ROWLEE . I ARBCoBFan LANGKEE SusH MLMHORB 1 Y1 KNAWEeous
inthis field can be used for the carrier, exa Ies

h?E}FD’\?\k‘w}r%‘ﬁ AELY g AHEHPE| 20 JUPn éétbF%E%%é‘q“EF’HEt
hy8taf€fsarteanas béﬁl]ﬁlﬂnh@ﬂﬂ&ﬂﬂd avnages abt £ cai bs;mé(ama L)

and talc, bin such as powder ed ic, .. ...
okt o AN, GRTat dra et Hadmedahy distilling
ofdi 8 ntregral i-ont agenrtrs radtled 38 csanraar meagﬁldwms

i.nto the for up S|tor range
st E L] RS Ebhahaanat 57 R R Tt teraPEY can be
{huseﬂe dtory 1t heeczar&,i & l-axanpl/as ofr swbiacin |tnelymeiee {13.5 g,
Y. yl_ene co a hutt h r aI
Ylg? err%sﬂofashl ggeeir/fﬂa Sanol ‘s;l% gefﬁ aLE (]nl synt
dlgbyt'eﬂrd das dikbneb\ediherot hied rphaﬁndcleutthmm slsmcinnam.;
nySOLEL AU mob! PSGUNA! LUESaaddRILARGES: o 1 BUAT hOGR AN
sweef ehers al'so'be "included as necessary
foAlvet diy thhetenmrfef b epmi £ e amdbrnﬂt@thoﬁsrroh tthe - 1N
aqBBHL %s&gyf%a QI B0hENtaicoTReURd £ONGA) NGd-L ddie
or enent i one armaceut | cal E\Ripr eparations, and it can
thggets indhbhy @e*@tq%eraévéknar derr &%g@mqttea s After
c:ﬁ&'l:& apilecrtacelaﬁr r@{é %o1véRe &ﬁlh@selﬁﬂe@wm%r Irddhced
0% by weight, and preferably 1 to 30% by weight, in
prpﬁéu{%.t a[[‘hiéoq;ﬁﬁquel Bas purified using silica gel flash

column chromatography (hexanesethyl acebate, &:1, V/V) to obtain

] was

the desired tikle compound (10.2 g, yield 90%) as a colorless
solid.

'H NMR {400 MHz, CDC1y): & 1.08 {(3H, d, J=5.8 Hz), 3.0l (1H, L,
J=2.5 Hz), 3.35 {1H, dd, F=5.5, 3.7 Hz}), 3.44-3.50 (2H, m].,
3.66-3.72 (5H, m), 3.78 (1H, &, J=9.5 Hz}, 3.93 (id, E, J=%.5
Hz), 4.07 (IH, 4d, J=12.8B, 5.9 Hz), 4.35% {1H, dd, J=13.1, 5.1
Hzy, 4.39-4.57 {7H, m), 4.6%9 {(2H, d, J=11.7 Hz}, 4.71-4.8E8 (3H,
m), 5,13 (lH, 4, F=10.0 H=z), 5.2&6 (I1IH, d, J=1&6.9 Hz}, 5.47 [(1H,
d, J=3.7 Bz}, 5.84-5.9%2 {1H, m), 7.09-7.26 (50H, m);

M5 (FAE) m/z: 907 {M+H}”.
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Al t hough varying according to synptons, age, body
wei ght, admnistration nethod, drug formand so
forth, the normal daily adult dosage has a | ower
l[imt of 0.001 ng (preferably 0.01 ng and nore
preferably 0-1 ng), and an &ipper limt of 2,000 ng
(preferably 200 ng and nore preferably 100 ng], and
this dosage can be adninistered in a single
m,n |on s dm rations.
B R R e e e rt G et S N AR

t ri-v-diinizgn- DngcmipatnﬁdsidE nor e det ail by way of

Exanp Ref er s exappl es

Pr epa{r‘}é‘—’i iCAPERE ‘ﬁ'pr E'Ut he oY eéen?’"l Vet %gﬁnlgx"i%qle
1 [iwi ved diheristeol 1ﬂEmanmﬁnplljdﬂ mL)] and tetrahydrofuran

{16@§«L§Raﬁ§)%all'yﬂﬁ%x?éhgoﬂy rty e fy| gg,yrErQLl &L&JSIW(V?'

—rreey

- a- ucopyr anosyl ) - a- | ucopyr an
add &k dringiref b c afdldrpwedohposmid Mog &L 1heNmixiHuze #HO 19om0
I I L.a) . . .
Y AR R i T AR R
sulyj 1@k kp- 0ebidat Villprgt iefopyhanosl dentDwvgl ddskllled off

un&@%%@ﬁ%ﬁé%@u(}eg Q0 Bk)e Was: %‘u%§9h¥@%rﬁ_ﬂﬂa S5 li‘rca

ﬁ ridine %ﬂ and acetic anhydride (100
ge i Hexshy g %pﬁlﬂﬂdﬁﬁ@g{@‘w gihelfa% eyl \ﬁé?éa'é%l:de"ﬁ 1-4:1,

v/ NP RraihObhOWRA i RYASE] VT RAnBbuddE TNt YT eyl 1d @AY as
tenperature for 12 hours. The reaction m xture was

Palgerdderedmar'dCe "¢86°f) was added thereto, followed
'y rShhb6 1L Obpbhg mexi u g {3@( ﬁo rkﬁ }Fﬁ 1hgq (1, €,
ethyl "ac

reacti on mxture was extrac ed Wlt etate
J=9 5DMAM,) Jahl- 1468 dRHanhks |ByA3r3was (dhad . wht ASdh mu':t g,

m} hyﬁrcﬂd}' ‘i’ﬁ' FLRCH{ (&ngz{)oeam{)aﬂ,sﬁi Urptad s265e0H8 my,

di um ydrogencar bonate (100 nL) and saturated bri ne
4. %‘!mb L) AHAfRIer 5-i2€ WEB: ot & 3wt hzlanPydlodislis ot wms 7
nzpul-f atey the sl vapt was distilled off under reduced

pressure. The resi due was di ssol ved
MS (FAB) wm/%: 889 (M+Ha)'

{lg} Methyl 3-0-benzoyl-W-benzoyloxycarbonyl-2,5—dideoxy -2, 5-
imino-a-D-Tyxolurangside

Methyl R-henzoyloxycarbonyl-2, 5-dideoxy-2, S-imino—-a-D-
lyxofuranoside (Tetrahedron, 1986, wol. 42, p.5685-5692) (13.9 g,
49,8 mmol) was dissolved 1n methylene chlaride (200 mlL) and
pyridine {20 mL, 24%.0 muol) and benzoyl chloride {11.8 mL, 32.6
mmol) were added thereto, followed by stirring of the mixture at

room temperature for 2 hours. After 1N hydrochloric acid (200

mL} was added ko the reaction mixture at 0°C and the mixture was
extracted with methylene chloride (100 mlL), the crganic layer
was washed with saturated agueous sodivm hydrogencarbonate {200
mL} and saturated brins {200 mL) and dried with anhydrgus sodium
sulfate, followed by distilling off of the solvent under reduced
pressure. The residue was purified using silica gel Flash
column chromatography {(hexans:ethyl acetake, 5:1-3:1, ¥/V} to
obtain kthe desired kitle compound (15.82 a, yield B3%) as a

oy



in nmethylene chloride (700 nL) and allyl alcohol (34

nmL, 500 nol) and trinethylsilyl -

trifluoromethanesul fonate (18.1 nL, 100 nmol) were

added thereto, followed by stirring of the m xture at

roomtenperature for 2 hour% -The reaction m xture was

added to saturated aqueous sodi um hydrogencar bonat e

(1 L) and after it was extracted with methyl ene
cothldd0es(0580 L), the organic | ayer was washed with

,.saturated brine gsoo and dried with anhydrous

H R P8 Uit £PCHol 4 Swddd By disstidEl i 3% of Y- 66f (Lhe dd.

J=88| ¥entp @ndey, Y@QMPQQHPY§S§H@@ EThglref|QNQ1ﬁﬂSbr, '

urified usin ilica gel flash col um chronatogra hy

J—Ee?Hiﬁhaéeﬁét “he%’anéf =3692 Flzy/ vy 1807 obt di2H -t Re- 7 OtLH,
;def:slwdr taist ligpcampoundi(3049 Gn,yimgl d7. 84%18S tpabey .8 uz)y,
§ OM/anDrphous matter. 1H NVR (400 MHz, CIK13) . 5

7950843, 977 B RAdi(3H, s) , 2,01 (6H, ), 2.03 (3H,

MsS IFaE G 2(3kbe Sim+nz) 14 A83H, .[Msﬁ-n'_S. 65-3.69 (1H, m,
3.93-4.14 (4H, m, 4.20-4.26 (2H, m, 4.30 (1H, dd,
J=13.2, 5.1 Hz), 4.47 (1H, dd, J=12.4, 2.9 1liz), 4.57

(1hiHBefzyd= 821:3,elrd,zm;—341;23&&04.18@(-24-@&%0@52@4 (1H, t,

-5. 28 H, v .92.35 (1H, It, 3=9.5 -

‘hﬁﬁﬁ'}"‘%ﬂeﬁ&?lwr%ﬁll _§§"7§T—E"}‘{9"é‘."’1}§t% 88 (1H, m M5 :
(FAB) Tmﬂ Zcon@pOinMiH) .8 ,699. ﬁl\l‘hrﬂd\'la) 'syn(thb3izdd Wih Example

6-.0- benz dene rano
1 L S R aer hE e SERhT eI Rg SRR U= 1g51. 160 ma)
andytitdesizxzedsi waearipired At (degn Watnpeires&utevédn in5 mlnutes
nmet hanol and di t hoxi
AEREL iide (R0 oh il s [Ee SRbr i THOFPBRAT B}
angt i:]ﬁéirﬂgctﬂﬁ:etﬁ@s rﬁ;@ttruhe.eatwit@pmetagpaﬁeatdmarﬁ_aé 300 mny,
hour. Aft Dowex 50 8. was added to the m xtuyre
LhE Ty F‘E‘a’ét aoﬁn“ﬁisg?‘ﬁr‘é“ﬁ’ec“’é‘ﬁgrﬁ'é% raf"eEHE WA
hyfirbd@iedbohhes s Owe miL) V\ﬂﬁd siltsitlah:.bedaﬂifffe uder mreditsid

ressure. The resid sol
dr[lif’ ha#rlfbtaﬁlg} 516?%%0 luTZ'Blb St) \E ba’eﬁlatllllng off
cEdithetdnliveaet ahdg 7. inmid ﬁﬂﬁﬂﬁumﬂal)Thﬂwdes1due was

- S ra
osBab IR ULRBLP, (eI YARR LS80 B fed
diggslwire spd20m Egbandi8eCF.018 &, habr's maflfedin water E15
r r o)
R R R R T
0°Qrirss @iemi ez 5.e Si fiter ﬂwasr@mmdfaquéousla@mqnﬂuncahgetlde

flash col umm chronatogra h
{20 mlL) was added to kthe

B Bt SR L IECRR T
- -

-n -

eth%ure at 0°C, ethanol was
distilled off under reduced pressure. After water {100 mlL) was
added thereto and the mixture was extracted with ethyl acetate
{100 mL}, the organic layer was washed with saturated brine (100
mhL) and dried with anhydrous sodium sulfate, followed by
distilling off of the solwvent under reduced pressure. The i
residuz was purified using silica gel Tlash column
chromatography (hexane:ethyl acetate, 1:1, V¥/V) Lo obrain the
desired title compound (14.2 g, yield 39%) as a colorless oil.
'"H NME (400 MHe, CDCl,): & 3.68 (1H, d, J=11.7 Hz), 3.86 ({1H, dd,
J=11.7, 4.4 Hz}, 3.93-4.04 (2H, m), 4.25-4.32 {2, m), 5.09-5.324
{2H, m}, 7.32-7.46 {(7H, m}, 7.5% ({1H, t, J=7.4 Hz}, 7.9%9 (24, d.




acet at e: hexane: net hanol, 5:5:1, VIVIV) to obtain the j
desired title conpound (10.0 g, yield 85% as pale '
yel | ow anor phous matter. 1H NVR (400 MHz, CD3OD): 6 :
3.16 (IH t, J=9.5 Hz), 3.28-3.32 (1H, m, 3.35 (1H, i
It, J=9.5 Hz), 3.42 (1H 1,¥39=9.5 Hz), 3.47 (1H dd, :
J=9.5, 3.6 Hz), 3.54 (IH t, J=9.5 Hz), 3.61-3.66 i
(211, m, 3.71 (iH t, J=9.5 Hz), 3.74-3.81 (2H, m,
7-8.0284.;07 (1H, , 4.12 (1H, dd, 3=10.3, 5.1 Hz), i’

4.22-4.29 5.06 (1H, d, J=10.2 Hz), 5.10 (1H,
”Ed*F%m4“§zm$%5@é”(1H, d, J=17.5 Hz), 5.B1-5.91 (IH,

in), 7 22 7,24 (3H m, 7.38-7.40 (2H, m; M (FAE)
1 BB un by AR o PR bettr g otymeE-a-
hygtacopyira i 0syd 1 2:,a3b6x1rlate0 benzyl - D- gl ucopyr anosi de

Exarp 00 L phtd £ the &5 218 Moy BRERHAEE By oo
1 (BO0 T-~ni|_5) dapeo beutlilondhyitomeetbags: tgfcl’m@xml J1:as 18O
mL?dQ&ﬂ hte'?& et o Hige '&oaﬁ&aﬁ& altﬁguﬁoé l'@d q7 0y ﬁ.ﬁdf}r 10d

ture un | Ce-CO0O0 m nu
trAfl@rdy@ﬁhyhembinrde pobd 8- 12'1@Lm1b43 g ) Ta@idFee&dded

thEP@Eéﬂ(%oﬁﬂgwé$ fﬁé§%9£fnawﬁ&'%hbrﬁggtﬁge RO Mhom £ m erature

tenperature ours, water (100 nlL) was ad
forhd hedgeti dhEbfirx Fakera @l 2aHews X%Qﬂjrléwgd@?aﬁr@@trbénﬂte

I t 5
D) bl BRLA S0 en, al g 0 3L P 8 U
wagr dedinsict hiammmmduscsbwltmmwul fai e,14 oldsowedhdy with
wallk 2t {3dd B Oldd ogfatmg 88\ il l{@@ﬁrmf}eqalﬁ%]eQFFEESﬁLHhe
€ [resiaue was usi n
anbpdeans sgﬁnam@gfraaphyfﬁh@mdebm ﬂyﬂitldclétmt ef thel solvent
t I
orde)ef By BLOS 5 OB PR bl ORI PR 01
gewl—ﬁlaﬂbeflym Shpmagogryghy AHexpls: Sing- 30903 t8H 10yl-p:1-
v/9 9€b Ac-bQ:% EZH 35")39 o4 Qgpé’rlel%eﬁ%'w Iy 4T1435 4@1:7&&1&9"'? 35
9 ¢ I—Palcfu YEJJ—W ‘1511 mog d!—%n-‘jﬂl‘@dsAH(llT;FhEti‘OlJiéU@ IPIrl'z)al'“f1 1M

ag 5&3&5 ([:;Uﬂﬂsgjdeca%‘imaatg .a]llT.'ﬂ:)J_on 54 9[@!‘.‘.}6%@1% éé‘lﬁladr@heretn,
17-7.51 (5H, ;

fDllowed by stirring of the mixture at room temporature for 5
hours. After methanol was distilled ofF under reduaoced presszure,
water (100 mL} waz added thereto énd the mixkure was extracted
with ethyl acetate {100 mL} and then, the organic layer was
washed with saturated brine {100 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 acekbate, 2:1, V/V) to
chitain the desired title compound (4.06 g, yield &4%} as a
colorless solid.

'H NME (400 MH=z, CDCls): & 2.3% {(1H, dd, J=11.7, 3.7 Hz), 3.51-
.72 (1H, m), 3.66-3.89 (4H, m), A4.37-4.52 (5H, m), 4.98-5.07
f2H, m), 7.02-7_.26 ({13H, m);

MS (FAB) m/z: 443 (M+H)'.

{1j5] Benzyl (2ZR,3R,d4dR}-4-benzyloxy-2-benzyloxymethyl-3-([2,3,6~

pro




M5 (FAH) mz: 922 (M+H) , 944 (M:Na)+. (1d) Allyl

2,3,6-tri-0Obenzyl-4-0-(2,3,4-tri-0O benzyl-a-D

gl ucopyranosyl ) - D- gl ucopyranosi de The conpound (30.0

g, 32.5 mmol) synthesized in Exanple 1 (1c) was

di ssolved in diethyl ether Y8060 nL) and net hyl ene

chloride (150 nL.) and |ithium al um nium hydride (1.85

g, 48.8 mol) and alum niumchloride (111) (6.93 g,
exZo(bdHIL) (UBT &, AUdEd; LAGIALG) Foklpuad. By heating of

the mxture under ‘reflux for 2 hours.” After the
glnﬁﬁi}tﬂmaﬂk%ﬂﬁ@-gﬂﬂiﬂoﬂyfmmn&ﬁbkh]pﬂneﬂhyﬂllnet—hetar(tﬁﬂ@'late

q sodi um hydroxi de sol ytiqn 6 ), .
moligls el L5 bR P LT b B ianga ! by o b ri-o-
beﬁiﬂmqupﬁ aihﬁ:lmoxbblﬁ@riﬂihdéah?b&wDn@‘lﬁﬁ:bpﬂrfaf(@éﬁfl}I —p-D-

extracted with ethyl _acetate, the organic |ayer was
91%‘%"@?‘“\7&?%]‘1’6*5,%?&'&68611@1“?1396F86HP76¥H£%0| d sol ution
(100 mhg ,ccﬁ@tgﬁﬁﬂt ers. g»qu;eoms SDehmgm} Byﬂﬂ@@a&@;ﬂr Dﬁ)l’lgiiﬁnple
ution (15 and saturate rj nmL n
1 IPHbars ehe SRR dieme BN LAt SR a4 G onb 2
trﬂd:lsldﬂdalcﬁgoni)[flfll@f (LhemB0l MRNG nmder arrfcﬂug:eel pressure.
res d? ?purdfled u ca ge

I
BT R0y~ T and eb Ry " eepdpet rereto,
fﬂnld”éﬁ b?ZSﬂirﬁﬂﬂ@ Dﬁotnbtmﬂxtmrheadesnawe¢empethfnre for 40

oun%a% ﬁhzgs%iééﬁelrlg:;j wgé()%lﬁalléﬂgl% %gyel r§rwr% ucgd

Ff3$-'i§1-ﬂré3 8Be(P44idue, wal. ©ErifAldd nFing. HI-i4a0Fel 1Hash) column

- 3 ] - TH. . 1) 1.4, 76- (.6H
enfoabefgtf ST Doyt gk, 006
V/ @) g Hopratn ginidie dd3 . 91,3 .525) 379 Ha)e116woRik. 0Zhe

i N, ad, 18-1% 34 , ¥ .z -
CDI%%%}’\I%:{) n,)iggi}'( l\:/llél-l)%' H&%?E)S)IAI})LF?%/?Z&&:%@ ]ﬂgaﬁplgzlp (11) was
dipsglygd ip.- Gi%‘éhzlylﬂheo (DB M) t pd Olidalexyl {63 deaxy 1807
mmoua wasglaas@@yfmw ) A -s3h UE PBRY TSN QS A8 e 1 zyqnpound

(15-2 g, 16.5 mml) synLhesized 1n Exanple 1 (id). was
trtﬁkﬂﬂﬂﬂ@édhamﬁqghﬁﬂaﬁhe (B00 vk, |, } . ahdwplf ofinetiesiiylomyher

chiorj de \ .
(2 GO oidda MflraRl ndTEe) pE00urg yiap stipved ar, roon
Eemperraduirke Fer od 5 fdinuoaed W tetitrigigyépmine (Ivmit ures at
ada@@neot QHREEAL A1 pf saaxﬂéréw he: s6] T &l RJE.% §PLYENt VS £

distilled off under reduced pressure, e residue was

undey rreducAt oL UTREGue e ApdEdeh Y61 @uaef s sladngonil B,
geﬂiﬁléﬂﬁdcglﬁﬂﬂ cHeRhab éﬁﬂyoiﬁbkane dﬂﬂ%h@ﬁgéeﬁé&| avgr vy

was washed with 1096aqueous
to obtain the desired title compound o iscomer (11.6 g, 5G6%) as a

dlaz

pale yellow ©il and further the [} isomer {3.7 g, 18%) as a pale
vellow oil.

T isomer: 'H WMR (400 MHz, CDCl,}: & 1.20 (3H, d, J=5.9 H=z),
3.10-3.22 (2H, m), 3.30-3.38 (2H, m), 3.42 (1H, t, J=8.8 H=z),
3.50-3.70 (5H, m}, 3.76-3.87 (5H, m), 4.01-4.10 {1H, m), 4.26-
4.51 (9H, m), 4.61 (1R, d, J=11.0 Hz}, 4.6%-4_88 (8H, m), 4.96-
5.16 (3H, mj, 7.18-7.34 {43H, m), 7.43 {2H, d, J=7.3 Hz):

M5 {FAR) mfz: 1318 (M+Na)".

B isomer: 'H NMR {400 MHz, CDCl,): & 1.17 (3H, d, J=6.5 Hz), 3.10
{1H, &, J=9.1 H=z}, 3.41-3.48 {3H, m), 3.54-3.63 (3H, m), 3. 89~
3.78 {4H, wm), 3.08I1-3.92 {2H, m), 4.02 (1R, s, J=8.7%2 Hz}, 4.25




hydrochl oric acid solution (50 nlL), saturated aqueous ;.
sodi um hydrogencarbonate solution (20 nL) and ;
saturated brine (20 nL) and dried w th anhydrous 3
sodium sul fate, followed by distilling off of the z
sol vent under reduced pressiire. The residue was
purified using silica gel flash columm chromat ography
(hexane: et hyl acetate, 5:1-3:1, V/V) to obtain
{1111L,os:y,: ate. ?%31135 4. amir.elsh 7@%{ as, 34 yra-:aowgoi;jﬁ mTheﬁ B6-
0S ate , S i ssol.v
1. G hr B00% S-S R umeab e Ry dr F 050 -4g -
7. 20 molH), wpvas added to the reaction mxture, followed
b atlng | Xxture under reflux for 1 hour- IN
M3 é'{fgag (’Iolh(g]fr%n‘ (1.0 nL) and water (1.0 nL) were
added thereto and the m xture was stirred for 30

1 omh PR e g e b

I | t.e f| ati.o n S
”Er]]i sﬁ%?f Be%ﬂ; e unﬁ egucegﬁ %%Ye%stﬁ&g?pﬁ%aﬁgln\ggeﬂ s 0"
[ 6 Pk dfyi- &dnuglmg:.;qaﬂaneaygpiaid—qshcopp&amlahr orrat ogr aphy

(hexane ethyl acetate, to obtain

desi retf tqaf“igguﬁ%nb%&r?dg( 1b: 32? wlog;) eFWWzﬁg é" Example
1 CDjKHHaeSSlséﬁﬂueﬁ 1ﬁFh%ﬁﬁ&ﬂb40@35ﬁtmLK]33ﬂ3ﬁydf%fﬁﬂdﬁic acid
MU% mLj @“é §%§?Haééfdlgmmﬂgﬁh%2ﬁr%n '[I%EG%I' 35 (E‘EEIEd
thayetd3. 781 (dirkd thy Ftdrbirdy)of BhO3m{didret 2t3=80b tempErature :

.07 (1 dd =12. 5. 4. 35 dd,. .]=13. 1, :

ande R bibodéh oTidRoRend: o yolles? REFYr Wnide?% 0 :
TilfEAEANG81EBHmmonia %2l ((BHuLY, wIs=ERdedHzher &SR Gndl Ehe

ol b bl led eSO

wa£ lﬁl.)rlfled by ion exchange resin {Dowex 50w x 8) column (water
5 6- Deoxy-2,3,4-tri-0O bepzyl -a-D- opyr anosyl) -2,
- 1 GEET LRy - BCopgF A EH THES COTgB et 4D 481
flgsh ltilulﬁmmmh)mwaﬁdreshgedenhylE)ea:ﬂphBe rietGia@plwaster, 2:2:1,
i ssol d i n_.net anol (4 andt t dr. of n
W‘?flgt(? m\é’)% andthpeal [ u':rln C orl amP?llu}r‘}e @4%& é%%a} s
cohomlgsswasliddded ther eto, followed by stirri ng of the
at roo rature for 11 hours. After the
f“ﬁéﬁ 123 k‘niﬁf[ng gpﬂ‘%s:ubj ected to celite filtration,
Htm §0by etz WasoH st bl iv@dmiff d, umd@re m&ducgdgpr essurg,
he resi due was purified using silica flash
J‘%%i Y - Ehﬂéhat%g‘tﬁaﬁh%“(h%kaﬁ%ve@h@"f 3a<§é‘t éf“é: 155,1 3474367
(slY/ \aa g obtajes tihe,dep) redzit ke enpeynds( 8z 171, o,

gl el d 84% _as
J=3.6 Hz}, 5.34 (1B, d, J=3.0 Hz),

PcHMR (125.70 MHz, D:0): & 16.72, 51.62, 60.64,61.62, 64.84,
68,79, 70.94, 71.07, 72.13, 72.83, 73.48B, 74.96, 75.64, 77.13,
84.01, 97.44, 99,88;

MS (FAB} m/z: 442 (M+H)", 464 (M+Na)}'.

<Example 2>
(2R, 3R, AR} =d=-Hydroxy—2- {hydroxymethylipyrrolidin-3-yl 4-0-{6-
decxy—pP-D-glucocpyrancsyl) ~¢-D-glucopyrancside [(Bxemplification

compound Mo. 1-1)




AR W e T e el ) o Ll AL ALAL el L L

pal e yel |l ow anor phous matter. 'H NVR (400 WHz, CDC13):
S 1.14 (311, d, J=6.6 Hz), 3.09 (1H, t, J=9.5 Hz),
3.41-3.47 (2H, m, 3.62-3.81 (4H, nm, 3.96-4.05 (211,
in), 4.01-4.14 (1H, n), 4.49-4.68 (611, ny, 4.74-4.78
(211, m, 4.84-4.96 (4H -i?,-5.22 (1H d, J=3.6 hz),
5.51 (111, d, J=3.7 Hz), 7.19-7.34 (30H, m; M (FAB)
mz: 899 (MtNa)'. (1g) Methyl

3- O benzoyl - N- benzoyl oxycar bonyl - Q 5- di deoxy- 2, 5-

I m no- a- D-| yxof ur anosi de MetT

N- benzoyl oxycar bonyl - 2, 5- d|d 5-im no-a-D
| yxof uranosi de (Tetrahedwd , Wol . 42,
p. 5685-5692) (13.9 g, 49 D was di ssolved in

nethylene chloride (20 d pyridine (20 ni,
249,0 mmol) and benzyl cﬁmorlde (11.6 nm, 99.6 nmmol)
wer e added thereto, folPbwed by stirring of the

{2H]thﬁﬁla& -0 iﬁ Hnds¢1 L8 g R R Snofder |'N
hydrochl ori ¢ aci m.) was added to the reaction
m xt u#eﬁmelo@bandEtManemﬂuEeiMSﬁﬂ @xt Fact adnodilt Was

a: RO I8 AOLEHR S00e I ol T A T el B 20
mL¢ 20013 mio)l ) apud statimedbads bk i nd @20 0o nrje tdmin%dnité@am Hlé
mLan@éICHQrH'E: ?09&@ éﬁjléldf Eﬂgre{omulng\é’?d rpé/-éy_th_hlgl Iﬂ‘gllqjt-.fed by

of the so vent un reduced pressure e fesidue
stiesipud ted Buhi tiresak| é@orgéerr@teashu%lﬁﬂﬁwl 5 hours.

Haggforﬁcp%iﬁlprs m&@ngﬂet:mlre%%ﬁg_aﬁemn&ﬁre aﬂrd Mev)mlgz}‘?ure

tain the desired title conmpound gle d
Wﬂﬁsejat%%gd ebiymeddylepe ehlonydr QQLG@J?M—EPL (&2 012 ) TS

exgrélc?—t 31%61{64%:1 ‘?%ﬁ)bh %a@grt{t;ld'cll b‘il‘im:: {11'0'-302 n&} 319::18:11_1'176):} wikth
(1H, d, J=34.2 64 (1H J=T.

anm*@lsﬂﬁﬁodaumﬁslefaz%}“ﬂ 55‘3113'&5":22&%2#4 trﬁ“'aé af/f (meier

real)meg p&%&%u%é (EI'HE: B’&Slﬂuedrlraz 45 dAMedMin e BnlclH (20
= Hz mz: 406

FAB
[:'I(WTN%)ED 1’3’@4’“%%%“9 ({I%ﬁ)’“IBer?z%‘i 2&01} wa(s ad?:led thereto
unfeR, ﬁ%—%B)}isn@_ﬁmZ:ﬂMJoméﬁ 14y hsytd.l‘r(i)_(yigZUf the mixture at room
(hydr oxymet hyl ) pyrrolidi ne-1-carboxylate The conpound
TeRSTENFS 42732 MRS -syhtYfds PoBex | P Exafpies 124deg) thageto
un€i ssly/edakRids il uQreasetie dchd MRt (4 kas 160 vdokd,
and the mxture was stirred at roomtenperature for 15
tth Wﬁ.@gjt was distilled off under reduced pressure, The
residue was purified wusing =silica gel flazh column
chromatography {ethyl acetate:methanol:water, 4:2:1, V/V¥) to
obtain the desired tikle compound (24.85 g, yield 913} as pale
yellow amorphous matkber.
H NMR (400 MHz, CDCli}: & 3.20-2.40 (9H, m), 2.40-3.65 {(4H, m},
4.00-4.40 (3H, m), 5.18 {1H, 4, J= 11.7 He}, 5.35 (1H, d, J=17.6
Hz), 5.95 {lH, ddd, J=17.6, 11.%7, 5.9 Hz),;
MS (FAB) m/=z: 383 (M+H)'.

{Z2by Allyl 2,3,6-tri-C-benzyl-4-0-{2,3-di-0-benzyl-4,6-0-
benzylidene-P-D—glucopyranosyl}—b-glucopyranoside

The compovnd (24.8 g, 64.9 mmol) synthesized in Example
2 (Za) was dissolved in H,W-dimethylformamide (300 mL] and
bepzaldehyde dimethylacetal {13 mL, B4.4 mmol) and p—

I e LT ST SR I



After water (200 nL) was added to the reaction m xture
at 0OC and the m xture was extracted with methyl ene ¢
chloride (300 nL), the organic |ayer was washed with
saturat ed aqueous sodi um h plrogencar bonate (200 ni)
and saturated brine (200 nLj  and dried with anhydrous
sodiumsul fate, followed by distilling off of the

sol vent under reduced pressure. The residue was

bogperiuldgnip @@%Wﬂbi@@am)t%ﬁdmﬁh@ cohpoghd were added :
n I boro dri 0. o :
thgg‘%%ﬁ'm%rgll?xr%gv%’f%rdhgn lJC\rﬁaes a pede t%e?é z %ina s0°c
fot 0b | ramed by R LirpELIOfldriaen ﬂﬂwrﬁyahas%il:ﬁ@j t%O the
m nutes.. After turilt ed aqueoys anmmoni um chl ori de
LE{ St HL b ET B G RRE riafc i Eh i M sE i 4dpe, reduced
prethanol Waser dilsvi Ini.)ed-;emf fadtlldelio recduced: pheSHd ehe
After water (100 mL) was added thereto and the
MR SEME SWES TR Yat te B wr BN le IRt ahe et 2t L X0B) nififter

thé h@c@a&%nhﬁs | e dars tmm&awehhﬁﬁéﬂﬁto@dmﬂg | e (dqugd
and dried wth anhydrous sodium sul fate ol | owed

Wlblgl/ a\SEPPE | FRAIGKT SBELEHR ddIey ERLVERIdr s Sdatalled off

un@éﬁ&ﬁiﬂueed-rﬁﬁesﬂlﬁ'&l duﬁléﬂ@%sﬂﬂﬁéfmﬁj MS:BYvad | iLay, gel
hexane- et hyl acet at e

col unm . chromat ogr tg E\&
airge R PSR Lo e BT SR oo (i mpoL)
wa.%scqlﬂse;ai_ dhsg&%osa?cﬁrcgh@g&_man@ I fol%&ﬂrsegi\/(airi(_léagrdﬁﬂﬂg of the
mi SO §od gye YomgSralltie o Ty mitiigs 4. ey promics
[54)gi,5.00955mB& ) (WEH, atadd 1]1&&2-1.3 Afd (tHd, mikrufe Sead Hirred
1 3 B . M5

at(%ﬂﬁ%-%ww%er%%gfe DE(% % ho Fﬁ) éﬁ%yﬂlﬁﬂ th)ﬁas added to
th¢ 2RBRiIR) mmmmmzylhdx'yh@ -igrvny EoxysmethyacBed with ethyl
acl_i%jare‘”‘:é%%f I d!ﬁ;@g? ar bo%¥ac§wasﬂ;}reas O?‘plﬁutmd w(ater {100

nunol ) Synthesi ze
ml-bll WEbL|sacdriredliketiner ®h@stmianemdydto¢réx~an¢1 @mhﬂdrdlfm sodium
n e r I
o e Lo oral Panacel Pon s oy sesdpss.
Th?nﬁﬁ‘a’)ld\wema%du@dflﬁﬁeﬂ%treﬂ sfidireweel Hlashi #elwgp of the

chfindtidg@aphy  GRMHEBTRERA WRrak0! Fohours. wﬁrﬁ?rm abtain
sat ur at ed glueous sodi um hydr ogéncar bonate (10 niL)

ctheefesiggedtiela empered i o f grureltd THCJand ehesle yellow
soMxture was diluted with ethyl acetate (200 nL), it

was washed with water (300 nL) and saturated brine
'H (150 (429 Milvd @PChg swht B 10-5.00° (26H, m), 5.18 {IH, d,

J=11.7 Hz}, 5.3% {(1H, d, J=17.6 Bz}, 5.50 (I1H, s}, 5.95 (1H, ddd,
J=1%.6, 11.7, 5.9 Hz), 7.20-7.60 {(30H, m];
MS (FAB) mfz: %22 (M+HYF.

{2c) Allyl Z,3,6-tri-O-benzyl-4-0-(2,3,4-tri—0-benzyl-p-D-
glucopyranosyl-D—glucopyrancaide

The compound {&63.0 g, 68.4 mmol) synthesized in Example
2 {2Zb) was dissolved in diethyl ether (800 mL) and methylene
chleoride (400 mL) and lithium aluminium hydride {10.4 g, 0.27
mol) and aluminiuom chloride (III) (36.4 g, 0.27 mol) were added
thereto, followed by heating ¢f Lhe mixture under reflux for I

hour. After the reaction mixture was diluted with diethyl ether
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anhydrous sodi um sul fate, followed by distilling of
the sol vent under reduced pressure. The residue was
purified using silica gel fI ash col um chr omat ogr aphy
(hexane: ethyl acetate, 10:1-5:1, V/V) to obtain 7.85
g of a pale yellow oil. Thd%ﬂ obt ai ned 7. 85 g. of pale
yellow oil was dissolved in nethanol (100 nL) and 1M
aqueous potassi um carbonate solution (4 nL) was added
{sbthestgt.o, 1N famjuleamedschgauﬁt ihjg.rﬁi:ﬁngldxf stdlatlilbrxt {ae datLl oRas
ad%e rgéure r. 5 hog ft% 1 anol was dlrSlIcl Ieg 1
i P Ir"-’e GEG BHEssUT &0 JBE P {IBE HEY WaktEdudd
hother alft)eﬂmkﬂrlaetmmxtmrteu wh sy EXd racited tlnetdfrc_ﬁirhyrl layer
acet al O t [
wn b it the S PR S PR e A M BERRL Y o0 mu
58 mias:ekw\aauheomhwdnumsh!s@digﬂmcsub@mtee scl@tsonveritd wad and
safhotldd ggl%ftw'%; ESQU&BTdﬁdO'E&%ﬁU%Sﬁ A" S3LENE YWaSate,
purified using sil ash colum ¢ romat ogr aphy
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Dbé’aﬁy t%ESaeéf’féd rf)rtlé 8&11[5:19%1 té?"b I;m (ylélggﬁg‘}zeds a pale

Benzyl
YE{JZCR’ E‘RlAFQ) 4- benzyl oxy 2 benzyl oxyrret hyl -3-([2,3,6 84

g l~11-1th| 128} %{‘Zy'cgnélq (3 3, fold. 'DHO{E?QZXJI} bxdegxyr@- [
gl ucopyr anosyl) - a- D- gl Ucopyranos
I=Tosd oy 1 61 Pl Hiet 1 ScaPboRyS dtd . 5.95 (1H, ddd, J=22.5, 10.8.
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. 6-tri-0-

M3 heRFRH 1420- 924 IMB ri - O henzyl - 6- deoxy- a- D- gl ucopyr ano
syl)-f3-D

| ucopyranosyl ] oxy) pyrrolidine-1-carboxyl ate The
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Sl T e e
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2 fldedhQE el O yed qlnl swpdme S(tsbhrﬂnﬂg il %)hﬁnmlé(ﬁéglﬂf%}lyl

roon1tenperature or m nut es. After he sol vent
chigeidy Jipl ped I ﬂuﬁ@@}} radu dedinpilogsypiacry hedinssi dud 9-

0. BRSuRURT {hed MR{J0 t8EHEER @%Jllahé&fbfqttmmg of the
chromat ogr aphy ( hexane: ethyl acetate, 5:

mixhiRs 1} ARPREECMPROGTUED Bt APnDPHEHat éf'(:ie ‘U‘E‘g Joggeyt was
didsi AL eblreVapidr rERGced GRGUNE-( SeMS 1hsilide 20 Ydured to

1U%ygngg%gzggdégkg%é%qglgcfﬂ(ggl%tﬁgg (50 mL) and ethyl acetate
{200 mL} and the organic layer was washed with 10% aguecus
hydrochloric acid solution (50 mL}), saturated aquecus sodium
hydrogencarbonate sclution {20 mL) and saturabted brine (20 mL}
and dried with anhydrous sodium sulfate, followed by distilling
aff of the solvent under reduced pressure. The residue was
purified nsing silica gel flash column chromatography
thexane:ethyl acetate, 5:1-3:1, ¥/¥) to obtain the desired title
compound (32.6 g, vield 74%) as a yellow oil,

H NMR (400 MHz, CDCl:)}: & 2.35 (3H, s}, 3.10-5.00 (28H, m), 5.18

{14, 4, J=10.8 Hz), 5.3% (1R, d, J=22.5 Hz), 5,95 (1H, ddd,

N ECERAAN aEE =
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di ssolved in diethyl ether (400 nL) and imdate (13.0
g, 13.0 mol) was added thereto. A solution of
trimethylsilyl trifluoromethanesul fonate (222 (tL,
1.22 mmol ) in diethyl ether (2 nL) was added thereto
and the mxture was stirred®t room tenperature for
45 mnutes. After triethylamne (1 nL) was added to
the reaction m xture, the solvent was distilled off

J.g@dgr]ﬁﬁddcgdbpﬁggsurgg-ih% ri@ahdus mas purified using

lica gel_flash colum chromat ography

MS(ﬁ@%Qngﬁ Fet i @Fférs 4:1, WW) to obtain the
desired title conpound a isoner (11.6 g, 56% as a

al e and further, th e
B G 2 B s Sy e she 2 T AR Mﬁ Zpyds-a83%y-
ERTAR o A ~Hg1 Geopyrandshia 3.10-3.22 (2H,
B 3. 30- pgga %ig—lﬂjfﬁ,gl 42 (1H, t, aEJ =8. 8 Hz) 3(50 3m70
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4046 3H, 47347 3H 4. 86- 4H M.,
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Af(:éEl—tdﬁrtel\/BJ.I.FA&)J.dﬂ ZthdZ:ﬂﬂv(eMtl—D.'éla dilk)illed off under

re%ggéd?’R %R%uf"e W%‘ng¥egiém%g§éﬁ{%§é@ 8%% |§J-_Cil1r&a 8

eoxy- a- acopyr ano pyranosi
flIhE @ﬂmumundr@ﬁalﬁ(@rgphﬂ Bzen-lml )etbyhtermamd Fnl-6:1, V/v)
(] 0 d
dro IéFl gé%lcy%s ?E'SL% Jr:ﬁ{ A) p%ol ggﬁg 5 U

cohydlc-ma delédr bon (2.8 @) vvere added thereto, foll owed

Sti,r I €, mxtu ro ture und
lH?*H&&ﬁS ﬂgé [%%ﬁeré¥# 584?"%10' Al ?Eﬁg &% 066 (e,
mifi bir@tilen, d18%Emsonia, Wat X {(le,m;i_) IS adﬁed, theérset{dH,

aa@Nd51De 5 ﬁf.hVEmE; Vs, J Shi{g erdagf fab’xlg,d% .reduced

pf essure. &°t €5 dué’ was puri I'on exchange
MSr ¢BAE (MPeweR060MHHI8) colum (water - 5% anmoni a
water). Further, it was purified using silica ge
flash col um chronmat ography (et hyl
{2aF etlatie ERet ham@enagl ed4-02022 3] d-tri-0-benzyl-6-deoxy—p-0-

glucapyranosyl) -D-glucopyraneside

The compound (15.0 g, 16.5 mmol) synthesized in Example
2 (Z2e} was dissolved in methanel (150 mL] and tetrahydrofuran
{30 mL) and palladium chloride (II} {58¢ mg, 3.31 mmol} was
added thereto, followed by stirring of the mixture at room
temperature for 14 hours. After the reaction mixbure was
subjected teo celite filtration, the solvent was distilled off
under reduced pressure. The residue was purified using silica
gel flash column chremaboegraphy (hexane:ethyl acetate, 5:1-4:1-
A:1, ¥/V)] te obtain the desired title compound {12.0 g, yield

B4%}) as pale yellow ampcrphous matker.

M MMR (400 MHz, CDCI;): & 1.19-1.22 (3H, m), 2.96-3.66 (BH, m},

B R )



VIV) to obtain the desired title conpound (1.20 g,
63%9 as a colorless solid. [a]D20 +145.7 (c 0. 36,
H70); in NVR (400 MHz, D20) _ S 1. 28 [3H, d, J=6.6
Hz}, 2.93 (1H, dd, J=12.4, 3.0 Hz), 3.12-3.20 (3H,
m, 3.57-3.65 (4H, m, 3.7203-87 (6H m, 3.92-3.98
(2H, m. 4,32-4.34 (1H, m. 5.13 (IH d, J=3,6 Hz),
5.34 (1H, d, J=3.0 Hz)) 13CNWR (125.70 MHz, D20): 6

3. %0432 9dn 6211} 6Q §£m513?62{,211§4mi34 4.528.478p ?ﬂj}%m}, 5.00- ;
71.07, 72.13 3, 73.48, 74.96, 75.64, 7. ;
5.y GH. o 4742395 éé (NB(PAB) nfz: 442 (M+H)T 464 ;

Ms (MENA) sz . dpeanple) 2> a
(2R 3R 4K) - 4- Hydr oxy- 2- (hydr oxymnet hyl ) pyrrol i di n- 3-yl !
4-0- (6- deoxy-(3-D gl ucopyranosyl]-a-D gl ucopyranosi de :

{zgijEXEHﬁiylfI{Qat, BRI RICOMRe B g1 Noy - 2Lbhbhz 860 yrhe HHP1 O3~ { [ A, 6-
n""on OH HO 's'" ?"CH OH (2a) Allvyl
Lrw%b@nwbm—ébﬁ;?r anbstyi &Fﬂébby% El

a1 §FAByERhEOP 98 RRLACEN A dholey B 37 hythn 2alHD )-ciiBoxylate
al Chdl'he( 20mpohnd O|: 143 8nel )2 larkd Wﬂhe#ﬂ'fyﬂv}m-ﬁh?ﬁd in EKﬂmPle

2 (35 & HOE}?E@JJL%'&GSH' &@E@l%n(eléhl&mesqdﬁng}ﬂ )anie
addéd stl rr| ng

i ereto un I ce-coolin
trigfhlopeaneanitaiae (bR ﬂ@npéﬁ%tw@lf @iﬂd115ﬂhours Wt er

dléz%%qc%ia (Was @ddegdndt-de {he§§t1h19n iyt Mﬁ&;a%rbhsdded

m xture was extracted with nethylene chloride (200
Ehegte. Afeekovsie byegEReindvgs RS Hedt SMreh a8 af mttepperature

EaPrisNe s (100 ni}af@@:@' iHd 8d1WeAh wANRY IF QUS S QFHUlhder
sul fate, the solvent was distilled off under, reduced

rediicesk BERSS TR LESi BealIiss "aF SERFVEIET HOAET ndica 966
£14 9P )ocdlifdn S@HdhNEBRE Ay d@ickidBe Mhen . hdelRld, WAS, added

thereto, under ice-cool.i ng foll owed by st] rrlgﬁg
EEASRMPREDE  HY ) r 6BnP Rt eratate flor E‘zgho%’}?%? FSF“HESS
oi DOWEXe SBMpouBaVgs. Rdded1t Defiedl) syhthésifel rieaekbple 1

{1{?)$gér51£§§f¥2% ggu&£g%héyq%thgrmﬁgﬁd:H&Beggg’trimethylsilyi
trifluoromethanesulfonate (0.28 mL, 2.12 mmol} was dissolved in
diethyl ether {20 ml) under a nitrogen atmosphere and the
mixture was added Lhereto. A solubticon of imidate in diethyl
ether (100 ml} was added to the reaction mixture and the mixture
was stirred at room temperature for 3 hours. &after
triethylamine (0.3% mL, 2.54 mmol) was added bto the reaction
mixkture and the solvent was distilled off under reduced pressure,
the mixture was diluted witch ethyl acetate {200 mL} and washed
with saturated aqueous sodium hydrogencarbonate (200 mL) and
saturated brine {200 mL}. &After the organic layer was dried
with anhydrous scdium sulfate, the seolvent was distilled off

under reduced pressure and the residue was purified using silica

gel [lash column chromatography {(hexane:diethyl ether, 3:1, ¥/v)
to obtain the desired title compound (12.3 g, 47%) and is [
isomer {4.5 g, 16%} a= a colorless oil.

N NMR (400 MH=z, CDCl.i): & 1.20 (3H, &, J=5.3% Hz}, 3.10-3.22 (2H,
my, 3.30-3.3% (2R, m), 3.42 {1H, t, J=%.8 H=z}, 3.50-3.70 (5H, m},

s -
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the solvent was distilled off under reduced pressure.
The residue was purified using silica gel flash
colum chromat ography (ethyl acetate: net hanol : wat er,
8:2:1, VIV) to obtain the desired title conmpound
(24.8 g, yield 91% as pale yellom1annrphous matter.
1H NWR ( 400 MHz, CDCl1): 5 3.20-3.40 (9H,

3. ?}5491%7‘% I‘F‘Ilsr%B”](lH%d%”%*—l‘s? 5 - ﬁg) 51 9@3’ 1 g‘?ﬂuﬂ

{1871d, 6: l]l].ﬂ?HzB, N HA-4 . BB @ﬂﬂB)m]niz '3883 16\/&{1—:!)1 m[?_b’) 19-
r'- nzyl 4= G (,2,,3- di - O benzyl - 4, 6- 0-
g1t Qe 299

n¥ P d ucopyr anosyl D- gl ucopyranosi de The
MSCdﬁalemd’z( 24389 g;M%}g mol ) synthesized in Exanple 2
(2a) was dissolved in N, N-di met hyl f ormam de (300 ni)
and benzal dehyde di net hyl acetal (13 nL, 84.4 mmol)
{2ahd {2R,3874R) -téoiﬁ:f@uresui'i-ofﬁkﬁraaimehlwﬁlmdfrratled(ﬁ-ﬂ?—yig 1-0-

re added her .. foll owed. stirring
(RIS Al e BV ERESi Y urs. Aft o
triet mybmmu@awmu} g/\asuaddﬁdoljo ﬂmheﬁea@dlﬂnmample
'xt t.he spl vent s, diistilled off,uynder uce
2 Toselifes hgealrad G 13 niuttreagcr sbifl et gaasehyion
{260emL M 2adu26% Wmdmhgdrmidn—aahybnacetgjt &ras20fded.
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r| ne rous sodi um
ataobfhdn OolreZ slodwenit M’sezdimei hheﬁilyﬁtf wamndemovmﬂuqed

d
coBREETHE R IEn oIl AT UE A B et
ang, 4Be rrmt)lrewa@s atidatedhéert un@@n:emeﬂd@@h:l hige solvent
wasohigl‘_’\ﬁ%*ay ?E'Hdé&g RaubbE p e R Ecrgee r%%gﬁﬁ% Was

tenperature m nutes. Benzyl brom
pa@sdﬂ ttim:lu)gh\/\ms:l atiddgdhnigheres n aftebwklReSOw Xt We cwdsin wikh

t t 2 h . t 1Q0
webpk (B0 glhedtf cuiias, Babof o Bl 1M rEad Bhstii
Thuaarmmtmmaeelrvmrttasmhyib tmama@%@m@nd wAEt er the

h_ya .Ssat d
o PhEE P 8BS N o8 Al B, wEL BT B8 LA
sidgbf agsl filkeh soblrent Dhagmdl:ts;trrdﬂhe'd{etlfwhnder r educed

ac?%§§%%e%hanyﬂew%@t§f due 2“‘@3}] f k9d USh ”&qt%'l'n' %ﬁe gc?ésued
col umm romat'ogr aphy exane et hyl acet af
titde 1camppuny/ Vi . & o 0 GO nasmeccd@gllﬂeﬂ !Eq-‘-li':b corrpound

[a(]ﬁﬁ’ 039 EyF| I dSZfs()@[zD:i\sf a pale yellow solid.

'H NMR {500 MHz, D;0): & 1.22 (3H, d, J=6.9 Hz), 2.88 (lH, m),
3.07-3.16 (34, m), 3.21 {IH, dd, J=7.8, 7.8 Hz), 3.36 {1H, dd,
J=9.8, 9.8 Hz), 3.42 (1H, m), 3.49-3.55 (2H, m}, 3.61-3.72 ({(5H,
m), 3.75-3.83 (2H, m), 3.88 (1H, m), 4.24{1H, m), 4.38 (1H, 4,
J=7.8 Hz}, 5.02 {1H, d, J=3.9 Hz);

Mg WMR (D0} : & 16.9, 51.7, 60.0, 1.8, &4.7, 71.0, 71.1, 71.8,
72.2, 73.6, 75.0, 75.5, 75.9, 79.2, B4.3, 97.4, 102.7;

M3 (FAB) m/z: 442 (M+H)™*.

<Example 3>

{2R, 3R, 4R) -4-Hydroxy-2- (hydroxymethyl) pyrrolidin—-3-yl1 4-0-f-D-

glucopyranosyl-a-D-gluceopyranoside (Exemplificatlion compound No.

P e ]
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1H NVR (400 MHz, CDC13); 8 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, ]1 7 5.9 Hz), 7.20-7.60
(30H, mM; M5 (FAH) niz; 922 . (2c) Allyl
2,3,6-tri-0-benzyl -4-0-(27 3 4'Tr| O benzyl - P- D
gl ucopyranosyl ) - D- gl ucopyranosi de The conpound (63.0
g, 68.4 mmol) synthesized in Exanple 2 (2b) was
1-ttssol ved in diethyl ether (800 nL) and nethyl ene
chloride (400 m.) and lithium al ym nium hydride (10.4
g, 0.27 nol) and alum nium gl ide (111) (36.4 g,
0.27 nol) were added thereto, f owed by heating of
the mixture under refluxubdrrT~houst After the
reaction mxture was di |t -ty diethyl ether is
(500 nmL) . I N aqueols dr oxi de solution (21.0
m) was added to theuntr€gctbon m xture and the m xture
was stirred for 1 hour.®HAfter extraction with ethyl
et,at NjC r S
A G e R A e e e
glsa@munﬁnﬁayéhu@mnkyQﬂ@dtﬂh@ﬁyﬂiogencarbonate sol ution
(500 ni saturated brine 2 dr i d\Mt
anhydro%éﬁ%%ﬁﬁunwSLﬁ?tﬁaCEta F%ggﬁgby d?gfmv1|n5a%ff
dleéuldhﬁ.snlmeahyl&ﬁﬁJ@edaptassMﬁbanh&ndraxmyduelu@hnl (2.09
pug i fi I|c [. fl,ash Iu hronat r aph
mLy hgéiaén@mg E ace miE%hgg ey Q%? ha 6-°0 al%ey
{1t he desiar. éd l.mmtlle wegrpedraet (t3i2r8tg, myciei dcee%mhsv;a

rob P 15 LPERA e e IR AT ool ddipbrigleg fop

hodys 3=22t8r Hpjter5 (98 HUH wadddddgdd2te 3hel@resbid Gripr)ire

A0 s 0 ; Ff 0
and; % Tyiuidins Heralled (i PefhyPote Yipkioe (& an,
the optgaTESUL PBRY | war3 NBSQFHC%WT FAGsyRYeD - Yllgeo Py arosiadd
drIE'@ &W%Hﬂgdﬁk %oglﬂ_uﬁlslglfﬁﬂl ) féymvmﬁf" QJ_EE%_'rjllngd off

anpl e was di ssolved in pyridine (300
Ufptﬁ%l%ﬂéﬁ§§ IPEﬁﬁH regHEedi R SEES e6 gEnel Zeg1dw®dl¥2sand
di4s6H-rRi Ayl AR | dionRL{ ladl Godim Se B hoWeE e3@Gied

thereto, followed by stirring of the mxture_at room
12t%nFB§?]dt ! F%?E‘MIWSEF% “‘?&I‘E’t’ferlW%@“"‘s&‘o’l'Vé’entf‘l’\}vél‘éi"’Ed by

steEsidd lgd rabf nundel cedusas HPSSHECre e Negbabe WaESer
poured to 10% aqueous hfdrochlorlc acid solution (50
DDHE§ xeﬁhypseﬂggggténtl the reaction mixture became

nentral and the mixture was filtered, the solvent was distilled

e

off under reduced pressure. The residue was dissolved in H,N-
dimethylformamide (&0 mL) and sodium hydride (2.67 g, 6l.2 mmol)
was added thereto under ice-cooling, Efollowed by stirring of the
mixkure ab the same temperakture for 10 minukes. Benzyl bromide
(B.01 mL, &7.3 mmol} was added theretoc and the mixture was
stirred at room temperature for 2 hours. After water (40 mL}
was added thereto and the mixbure was extraclted with ethyl
acektate (200 mL), the organle layer was washed with water {40
mL} and saturated brine (20 mL} and dried with anhydrous sodium
sulfate, followed by distilling off of the soclwent under redoced
pressure. The residue was purified using silica gcl Flash

column chromatography (hexane:etbhyl acetate, 20:1-10:1-8:1, V/V)

mer '
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(200 nL) and the organic |ayer was washed with 101
aqueous hydrochloric acid solution (50 nL), saturated :
aqueous sodi um hydrogencarbonate solution (20 m) and
saturated brine (20 nL) and dried w th anhydrous
sodi um sul fate, followed by?distilling off of the
sol vent under reduced pressure. The residue was
purified using silica gel flash colum chromatography
to (fexame vathyd s iacet at €le Sedmpdiuhd VAVES t gheadn7éte asz a
desired tit e compound (32.6 g, yield 74% as a
Pl Yowesi FO14H NVR (400 MHz, CDOI3): S 2.35 (311, s),
H ?rqmlao-n@ﬂd@%ﬁz.28*dﬂc|@_?;, 5538259—(?1Hl d:LmJ 1) 83Ha)3r:151§5{311 mi,
1. § €=4.61 (8Hg min §)? 1688, ¢ '9“‘I}-Iz)5 P17, é%H(stﬂH 5@”‘
5.5 (B M g 2d G/ Ga( Mith) 'm) ,( 2ep1AELyd (1H, m), 7.07-7.41
2,3,6-tri-0benzyl-4-0-(2,3,4-tri-0O benzyl - 6- deoxy-
(332 DYlucopyr anosyl ) - D- gl ucopyr anosi de  The conpound
Ms( B2al @/ 230131 4ok HsyNt hesi zed in Exanple 2 (2d) was
di ssolved in diethyl ether (600 nmL) and |ithium
al um ni um hydride (1.72 g, 45.4 nol) was added
[35he&ehoﬁ § 0l lcpwed z v Dys e ati, 194 0 - tdre-ariox b £y M@
eflux for 1 hour. After the reaction m xture was
gl’d?qﬂﬂﬁ@dmﬁﬁilh P eEtePPYERPRFIde60 nl), IN aqueous NaOH

sol ut b depBuiliy (AIEE Wat @[ 7§ %mﬁbmt)sym@n@smriﬁdn Example
thereto, followed by stirring he m xture for

5 (s, I APEETecE A Bt RIEBRLE hEtG ) AP v pssium

t-Bhediideed20i§ ginder 2 kRELCahDRATEHN Ehe kR, I €61 lhie-dvas
purified using silica gel flash colum chromatograph
stipekahefethy| Maderrgt ab YA CeL9r I/hpur -t AL LERe (30 ML)
wage§dﬂéﬂth|Eh§ AUTOBAdL {18:/Q: Gnay tRE: dnDENredfad extracted
colorless solid. 1H NWMR (400 MHz, CDC13) : S 1.20 (3H,
wigh gtlyloapglats YleOsmpp- (‘2‘6%4“%)‘10513230“( YAz Y5 origh
safﬁfatecﬁbu%@néll"tﬂ %L]Jaﬁa &ridn) m15h95nﬁ§divcusd@6d1&rr2¥11&a e,

0.8, 5.9 Hz),r. 7.10-7.65 (30H, ; &FAB rﬂZI:i 906
fD%Rﬂ#%d by(fpf illing off of the solvent un educed pressure.

The, BeHiduel ukk B@i\iﬁﬁlﬂédolﬁzl,?ﬁ%bﬁchng behzmh - ﬁndeow firdBous

| ucopyr.anosyl ) - D- opyr anaq The co
SRRl Gtstitl g it Cat i T LA e L
st¥Esse] \wad hl mmht(iwcnkbran%dﬁt r afyofuakan (30 mu)
(30 m.) and pall adium chloride (1I?1 (586 ngy, 3.31

waﬁn%QQE the reacticon mixture and the mixbture was extracted

—E g erp g R 1 ke aae "

with ethyl acetate (150 mL}, the organic layer was washed with
saturated bhrine (20 ml) and dried with anhydrous sodium sulfate,
followed by distilling off of the sclvent under reduced pressure.
The residue was purified using silica gel flash column
chromatography {(hexanesethyl acetate, 4:1 3:1, ¥/V) to obtain

the desired title compound {2.15 g, yield 6B%) as a brown oll.

'H HMR (400 MHz, CDCla}: § 2.96-3.95 {9H, m), 4,30-4.38 (3H, m},
4.45-4 .81 (7H, m}, 4.98-5.10 (1H, m}, 7.05-7_.32 (35H, m;

MS (FAB) m/z: 974 (M+H)'.

f3c) (2R,3R,4R)—4-Benzyloxy-N-benzyloxycarbonyl-2-

benzyloxymethyl-pyrrolidin-3-yl1 2,3, é-tri-G-benzyl-4-0-(2, 3,4, 6-

tetra-O-benzyl-pP-D-glucopyranosyl} —a-D-glucopyrangside



added thereto, followed by stirring of the m xture at

room tenperature for 14 hours. After the reaction

m xture was subjected to celite filtration, the

solvent was distilled off wunder reduced pressure. The

residue was purified using ¥ilica gel flash colum

chromat ogr aphy (hexane: ethyl acetate, 5:1-4;1- 3:1,

V/IV) to obtain the desired title conpound (12,0 g,

(400 M, CCIS S Ta T 20 (008 3.8 (B

ﬁﬁAi)} gg= §1§ %!ZIPSIPFt%lEHE g&&g{r]\rﬁe ((é_ﬁ mH and
trﬂe@feﬁa@%t&ﬁmll@ ,{275 ;Q'_O 25*?%91111&211 , 1/§23-7.45

m,; M (F f) 8 (MrH)" Bcnz I

dlfwlsﬂﬁcm)lf'zﬂ HHn: yPBQ?C@BoéRZQFBR?hé‘fE}ﬁﬁ aéd%?zﬂger@tﬂr
folTduwdad B?nét’irﬂlr@' 6@ Bhe Iﬁlr:dtueebgﬁza}/&mﬁ-t@ggéyaﬂn% for 40

gl ucopyr anosyl ) - Iucopyranos pyrrolidine-I-c
ml%?%%&yl%&?FETWQECBﬂ%ﬁﬂHﬂ“FESdBE ¥%nfﬁ er reduced

préyflREsS ik Aedré 41 doannl epu (el \d@ﬁn|§j|55_|§(1|c‘éegej_ Nflash column
met hyl ene chl oride (400 nl) and gyichloroacetonltrlle

chfca_tbel gl’?ﬁphiO@W|e)‘ 5“%1 1a Late, 1% triethylamine,
v/ azahibeyeh oir&d@t@] {F: unagcens) (Hs 33 ydllok. 481 Mohi

copih 4228 P B-chsEr oL e toral 238 T EadESle A Lai Y fee

dlsﬁﬂlnyﬂzlmadlmhhyhIekhdroffn|mmdeandrtxﬂmaﬂﬁymBES§Ure, t he
resi due was purified using silica gel flash colum

ST LR YRS SR AP R8RARe 2ttty | Oalidi™Edl) yag addgd thereto.

a bolatikyl am ﬂﬁda\ﬂe\/){ﬁlﬂ Pt @ 19.5| nsiat e rf thBhﬁl S0 qf
col orl ess e conpound 21. 2 mol

Th 5
mL y‘fﬂq‘lé‘gldfgog ‘?’P“‘%?gnﬁp%r Lo @mp t(}\%s“%d'ité’gﬁl Yag Fhirred at
rofth Gidh'hgﬂer&tﬁﬁélf] f(c:é’S@lS;ﬁhinL&mjs Br%gﬁi;’ﬂktl:%bthj:lamlne (4 drops)
or onet hanesu onal e . \\a
wa%h%%LEl &8 TA® TRETAPE BEH (Zﬁhﬁf)“luvr?&‘é:r hES %ﬁt&aéﬁd off
unaﬁrnrﬁdueee Brebsulre . Mbet oreeitds veddedrt NbeRiuming silica

utlon |mdate|n di.et et her
e s Bof it B bl At Mexa B MRleerbd R Ib) MBS v/

tos¢htaladthe dexﬂnadeMPEIQIQﬂmpcﬁod BIfounrgs. SARE eas a pale
t1d£thyl amine (0.35 ., 2.54 nmol) was added to the

yeré%cf?on m xture and the solvent was distilled off

'H mnter 40@dungd cpoegsuhie’. 244te Bm XLt e as adibul ed Wiz m,

¢ Ghitte SHH dhhyaPBgerCar Bhnater (208 tho)2akity 0 7-12-

?.SEtUﬁuLed}brlne (200 mM). After the organic |ayer was

d +Ssodiumsul fate, the sol vent was
d?s |Fbé 0 ﬂﬁyq%&ﬁ?

(3d} (2R, 3R,4dR}-4d-Hydroxy-2-hydroxymethyl-pyrrolidin—-3-y1 4-0-
P-D-glucopyranosyl-z-D-glucopyranoside

The compound {611 mg, 0.5%5 mmol) synthesized in Example
3 {3c) was dissolved in methanol (€ mL) and ethyl acetate ({Z mL}
and hydrochloric acid-methanol solution {2 mL} ancd 20% palladium
hydroxide—carbon (400 mg} were added thereto, followed by
stirring of the mixture at room temperature under a hydrogen
atmosphere For 4 hours. After the celite filtration, the

solvent was distilled off under reduced pressure and methanol (2

mL} and 26% ammonia water {300 WL) were added thereto, followed

I ah



= = T

under reduced pressure and the residue was purified ;
using silica gel flash colum chromat ography
(hexane: di et hyl ether, 3:1, VIv) to obtain the
desired title conpound (13.3 g, 47% and its isoner
(4.5 g, 16% as a colorless®vil. 111 NWR (900. MHz,
CDC1j); 8 1.20 (3H, d, J=5,9 Hz), 3,10-3.22 (2H, m,
3.30-3.38 (211, m, 3.42 (1H, t, J=8.8 Hz), 3.50-3.70
py(SHridng 8% tide W3uBd {DHodi) redpdathirkO FO2HIO Minntes.

4.26-4.51_(9H, I H, J=1
At BgE SBIER: ¢ Aegethoa geanity Femtega Rhppoype, the
redidd (w%lé i)ﬂrlﬂl‘&?d %y"'@)}n,ex&la%@[e@gfﬁaﬂdﬁeﬁ 58,318 )

c"i‘?ﬂ‘ SZUGBAER}“ 2- Hydr oD igRiredy et HHPRBy r ol a5 rﬁ'uﬁlﬂe'ﬂ
usfnd-si(16cdeqxy- ﬂi&mlca@&wr@mkbgaa@rﬁl :lée,ﬁpyr anosi de
The conpound_(13. t hesi zed

acE‘k%‘fﬁ“é’-t?a{‘El g‘ja‘iﬁ&s gh %5%1 \}’(I;?ml ﬁ“l%‘rrﬁﬂd‘r GERl 5???%%‘31&
coﬁﬁ&h&ﬂQEqSﬁbutdm a('52591d?ﬂ)es%ném39ﬁh@.ﬁ'l Ird iy m
gdrOX|de car bon 32 was added thereto, foll owed by
[% £9 ri%goﬁﬂtﬁésmﬂ? e under a hydrogen at m)sphere
1 r eggataly it
Ilf E&%ggﬁgﬁﬁh @iﬁgnﬁiglaﬁmgﬁér%%% mas agd The étng’
ddani=the,moxt e was 16tBri2di dior mlo $n3ﬂﬁ39§3 ABlEemit,n& .49
Sy distg l4-e ff_wunder, s gdyece ressuge,an
t%e redi di %2 ma%§:j5§sgé9fhr%uqﬁzﬁoﬁ'%icﬁgﬁggﬁreglﬁﬁ e, a,
J=B Dbvitsd 50wk 8H.col.udndwld the) s'wat er (200 nl), 1%
Msanﬁgﬂlqw@atggﬂ(gggint) was flowed through. The
anmoni a wat er contalnlng t he desired compound was
concentrated under reduced pressure and was purified
<EMsh sSilica gel flash col um chromatography (ethyl
acet at e: met hanol :water, 5:2:1-1:1:1, V/V) to obtaln

(2RpaR AR AeHYSr o4y 2 -bufpotifte thy 1Py i gbgdingd 51 4-0-(6-
ﬂ?%% ﬁ%“ % g’%%ggp? 3&%1%5‘;39“5%““'3%9*”%3 (N m

tEwmplﬁl@atsonecc(rmqunﬁ) No3 DR7EIH, dd, 7 8 7.8 Hz),

B I B LR PR

3.36 (1H, dd, J=9.B, 98Hz) 342(1H , 3.49-3.55
(2H, m), 3.61-3.72 (5H, ,.. . 83 (2H m, 3.89
(1H, m, 4.24(1H m), 4.38 ( J=7.9 Hz), 5.02

(1H, d, J=3.9 Hz) ; 13C'N ;™ 16.9, 51.7, 60.0,

61.8, 64.7, 71.0, 71,{,(:/26«

{da) Allyl 2,3,6-tri-0-benzyl-4-0-(2,3,d-tri-0-benzyl-6-fluoro-
f—deoxy—pP-D-glucopyranosyl} —¢-D-glucopyranoside

The compound (6.43 g, 6.27 mmol] synthesized in Example
2 {2c) was dissolved in 1,2-dimethoxyethane (130 mL} and
diethylaminosulfur trifluoride {2 mL, 20.50 mmol} was added
Ehereto, followed by stirring of the mixture at 60°C for 1 hour.
Methanol (10 mL) was added Eo the reacktion mixlbure under ice-
cocling and the mixture was stirred for 30 minutes. After ethyl
acektate (50 mL} was added therete and the ocrganic layer was
washed with saturated aguecus sodium hydrogencarbonale sclufion
(50 mL} and saturated brine (%0 mbL} and dried wikth anhydrous

sodium sulfate, the solvent was distilled of F under reduced



Mol o 2" =l L A AT AT

72.2, 73.6, 75.0, 75.5, 75.9, 79.2, 84.3, 97.4, 102.7,
M5 (FAB) m z: 442 (MrH)*. <Exanple 3>
R 4

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

4-0- p- D gl ucopyranosyl - a- D- gl ucopyr anosi de '
(Exenplification compound-Neé = 92 1-155] k H xn u O :
or! iia O"'OH OR HO SOH OR (3a) Allyl 3

2,3,6-tri-0Obenzyl-4-0(2, 3,4, 6-tetra- 0O benzyl - p-D

prabyeepyr @H@Sﬂéﬁldlabgldh@ Wl@ﬁ@&' d8in@-d21Geh! @b 08&sh
octaacetate (4.15 g, 6.12 mol) was dissolved . in

CokuphyFRupaE REBRRRIE f(h%aﬁ'ﬁ eUid ACEHPER CGHoel V($) 0@ obtain

thelde30:bi MIRNYy afthdundmbhyéSt) Wisld 78%) as a yellow solid.
trifluoronethanesul fonate Dél 11 nm, 6,12 mmol) were

*H R o 40AekBE.0 GEdel : itce- BBOP iRy, (28Hol Powet 25y (SHi ¢4 g8 -0

uz<?f ShﬁJ 'T{‘Pﬁt uge alid QORL, enpeftdie hpr A 20lQUES. (AfH ehy ;
was added to the reaction mxture an

I'flst ﬁéﬁﬁi )(ftfl}r egéés“‘é'ﬂ?r acted with methy]ene chloride (50
m.), the organic |layer was washed wi th saturated
brine (20 nL) and dried with anh¥drous sodi um

(B4l RS 7 of | e ByPErSr 14 P2 of 41~ K37 Dree STyt Luoro-
6-HBgLy - H%ﬂ%&ﬁﬁgoﬁg&ﬁ&%@j _Eher & ?PgHﬁgm di ssol ved in

met hanol (40 nL) and sodium netlioxidc (2.36 nL, 12.2
mol ) Thascerigagdt her@d o -udday mlcéamchgﬂ#&ﬂ |l@v\Euawle

4 %tibf rﬂ:.ﬂg cﬁfssEm*?e&n J_)H lrh%%héltmf 0@!@ hﬁﬁrpﬂ@tﬂért_ecatlgﬁr&furan (15
hour. After Dowex 50w X was added unti |

mld egpet |R}'hU1'ihﬁ>’etJIﬂr“e'fﬂé€clélﬁe ilﬁbutlr% mgndl ¢ 4R Hﬁi@%t} e vgisied
chbkbt&) 8h116NEa SOy VNt rag S Sind medrusd faw&@%ﬁl ESHUGSRur

pressure. The residue was dissolved in N, N
Eodi kgt SN T0r nfitde SP60 A9 LERd ML BT Uim"iyd Frade ¢ Hog,

ce@ltd MMUoacivRs aded1LbRE afn Widelll&e-ohhAgr reduced
f ol | owed b% stirring of the mxture at .the sane

PIEERPET at Gf ¥ ﬁLR‘é“slflEQn‘zfﬂr“%r%hl&é 9%39 BEsh,
cobim3 FREHmatWwasatod etheltARE edithyand cbher 4y xt:ura:was:1, va}

rr I re for hour r
tc:( aét?ﬂ?r;j te desoﬂéc?r@etl%t gorﬁpou%d %38'5’1 S, }'IEES Eg\@}t ag pale
yellow amorphous matber.
'y WMR {400 MH=z, CDC1 ) : & 2.10-5.20 (27H, m), 7.20-7.60 ([30H,

mi;

M5 (FAB) m/z; BE8& (M+H]" .

{dc) (2R, 3R,4R})-4-Benzyloxy-N-benzyloxycarbonyl-2-
{benzyloxymethyl)pyrrelidin-3-yl 2,3, 6-tri-0O-benzyl-4-0-(2,3,4~-
tri-0-benzyl-6-fluoro-F-deoxy-p-D-glucopyranosyl) —o—D-
glucopyranoside

The compound (£46.0 mg, 0.72 mmol) synthesized in
Example 4 {db) was dissolwed in methylene chloride {12 mL) and
trichloroacetonicrile (0.38 oL, 3.66 mmel}) and 1, 8-
diazabicyclof%.4.0]undec-7-ene {1l drop} were added thereto,
followed by stirring ©f the mixture at room temperature for 30
minutes. &fter the scolvent was distilled off under reduced
pressure, the residue was purified using silica gel flash column

chromategraphy thexane:ethyl acetate, 4:1, 1% triethylamine,



was added thereto and the m xture was extracted with
ethyl acetate (200 nlL), the organic |ayer was washed
with water (10 M) and saturated brine (20 nlL) and
dried with anhydrous sodium_sulfate, followed by
distilling off of the solveht Tunder reduced pressure.
The residue was purified using silica gel flash
col utm chr omat ogr aphy (hexane: et hyl acetate, 20:1
V/10: dd &bkaivl Wig3e t{GfJDbI ai tBesEpssT ecklfliotl €11. The

CGTEPWW%E%A' 82 g’ el d Z)gﬁyg%%&s%z% %lal'nﬁ;{v s‘10I 1.L] Was

di3s@Urat] 15 @ SN;hxrﬂ) Eth94 863 4!11613(‘18H';I11I)el;hy4561yﬂ 89

04-5.11
trél.siz_l'bm;ggnﬁ&gerjiiul na g éin%%g g."lﬁ?.’? lﬂ U?snlhzﬁsﬂlved in
dié8H, avher M§I@HAthﬁkZa ﬂiﬁh@g&ﬁ%h&mcsﬁhdﬁk and the mixture
2,3,6-fri-o- -0-(2,3,4,6:tet
wa§i 0] PhACRET ) . 5P HUASH S bhS o Ao At Figsiy?
etger A5 LBk ﬂdﬁd‘]&ﬁl ZEﬂ tencEXanphectdi{e3apdwalse mixture
| ved di net hyl f 40 nmL t
wad SERet (S0 RS Fele e e et o,

triethwvamd nby (55t iy, 09006 dokd yMxEui@da! th10h€ Fodcthon
hour. After water (30 nL%‘é%was added to_the reaction

miEFIE S e et ﬁ‘él‘fﬁ%& Vi) LGS EEEGURFT HrestgEH pressure,
chacedgitane( €58 alutedhesi ph gagtya Iﬂayfe-ﬁtﬂ\ﬁﬁﬂl\@ﬁheﬁlnd\ﬁﬁaﬁhcd

vi B S g e s BvRt Ty T aeEr P TIy tar ¥ 2B e, @na

saSﬁ)i:a/t&rﬁ hutmder (Ir:ednloed ptessuhe. orgTehﬁcr esyeltle.qa/mms.ed with

soI ved i,axa (36 _nL 6%.aqueou
B F Eat i o rs oM PR o PRBPRL gt under

reliobdOWRE sBY re Siid Ihag r0fi dite o b Ui Endita, 100G kodrel was
hour.. After water ﬁgo L was added to the reaction
Pupi SR #SARE FHELGA BEdr &L SO FE cE PG OR 2B hy |
(hagsiatea hrlSQcatjre,t Belorgan aol ayslamanaagbedrad tHicle
saturated brine (20 nl) and dried w th anhydrous
CORBRHTIINTSs dPF %t &12 T%F“Homé%lﬁ)o)ﬁsdiast:ﬂ‘l’ﬂ%ﬁ%f]#lof t he

'y SYRY §ho WReer dn%%ce% Brﬁﬁﬁlash Fe heSiAdWe_¥agy (asu,

puri fied using sifica ge chr omat ogr aphy
mj ¢ hexane: et hyl acetate, 4:1 3:1, V/V) to obtain the

Msd?ﬁhﬁeqwgltkglgoHp@Hnd (3.15 g, yield 68% as a brown
H NVR (400 MHz, CDC1)): S 2.96-3.95 (9H, m,

4 30 4. 38 (3H m, 4.45-4.81 (7H, nm), 4.98-5.10 (1H,
(4 m v (6rO9R /182 A B9Hr o - 2- Mpac5AR e tHyl—p 3 fo (IMEN-3-y1 2-0-
{6-flucro-6-deoxy-f-D-glucopyrancsyl) —a-D-glucopyraneside

The compound {126.0 mg, 0.0%6 mmol)} synthesized in

Example 4 {4¢) was diasolved in methancl (10 mlL) containing 1%
aquecus hydrochloric acid selutbtion and 20% palladium hydrodide-
carbon {100 mg} was added thereto, followed by stirring of the
mixture under a hydrogen atmosphere for 2 hours. After the
solvent was removed by celite filtration, 28% ammenia water (0.5
mL} was added Lhereteo, followed by sktirring of the mixture for
10 minutes. After the solvent was distilled off under reduced
pressure and the aqueous solution (100 wh} was subjected to ion
exchange resin {(Dowex 50w x B}, it was eluted with 1% ammonia

wakter (100 mL}. The ammonia water containing the desired




(3c) (2R 3R 4R) - 4-Ben~yl oxy- N- benzyl oxycar bonyl -
benzyl oxynet hyl - pyrrol i di n- 3-yl
2,3,6-tri-0O benzyl-4-0-(2, 3, 4, 6-
tetra- O benzyl - P- D- gl ucopyr anosyl ) - n. - D- gl ucopyranosi d
e 94 The conpound (537 ng,?®.55 mmwl) synthesized in
Exanple 3 (3b) was dissolved in nethylene chloride
(15 nmL) and trichloroacetonitrile (277 pL, 2.76 nmol)
cma%?nés &‘ﬁsdi:@icah'i tﬁ:}&ﬁaﬂ[ﬁmﬂeﬂ]x‘eﬁuuﬁde@ﬁdﬁtﬁé ghepSe Vl@rseclue
added t.hereto owe irr 0 e mx
] GO RBor B 16 & ROFo B! irale GO L ARt SR Taal G, (Snyd

aceasteditgthbhel:weftferyndez : Tedtuced vpﬂessyroﬁ;ametrteeﬁe&ueed

urified g.Sikica ge ;
tl%ﬁronﬁ?ogr%ph Eh éneée{ﬁgicgégfaf ﬁ?ofphiﬂﬁ matter. ‘
fef mretdagl amipney . 30y Hoit;0 obt ain im date (611 nmg, 99%
,.as a yellowoil. The ound (223 ng, 0.50 mmol)
11 3YARt KaQP AU i rﬁ*z@xa@ppeﬂﬁn%q?) M/Hs myi ssAlyéd2¥ nlZH, ml,

3. kil (eihern (16 &) (and 4y HEEBV'(EJ X:Jrs}j 1.43 (1H,

trifluoromethanesul fonate (9 t mmol ) was adde d
T=§ Heed 0. 4080 /G dﬁHofmlm%&Pe{%BildﬂgT 10958z hiol ) in
us di @iy inset hego (drrmyt) was added dropw se thereto and
the m xture was stirred at roomtenperature for 45
m nutes. After triethylamne (4 drops) was added to

<Eﬁgm@u@egstion m xture, the solvent was distilled off
der reduced pressure. The residue was purlfled usi ng

*E%HH AR ~ SN Y9I R h 20 BY SR RO A T BT dpnytin -3 -yl 4-0-(6-
fl]ﬁmﬁegkflﬁ% gqhhsgsyrd%mls glyA&- ) g%ﬁdl—cm%tﬁb&:#l@—

desired l'e conpound as a
g1fqRy rERORVE ﬂﬁﬁ?mﬁﬂﬁflﬁikﬂﬁm'ﬂﬂﬁpsu %88 -¢49H, rﬁ,
400410(2H m 4.25-4.54 (11Hy n), 4.66-4.87 (CH,
m, 4.95-5.12 (311, m, 7. 12HW¥“€?2(50F| m; M (FAF3)
mz: 1402 (M+H) +. (3d)
(2R 3R 4R) - 4-fl ydr oxy- 2- Ay 0 ynetﬁ?l-pyrrolldln 3-vyl
] 3- D- gl ucopyr angsyh.- qicopyranosi de  The
conpound (611 ng, O'ggégﬂgr)ﬂsynthe3|zed in Exanple 3
(3c) was dissol ved i nEt fnol (8 nL) and et hyl
acetate (2 nmL) and hydfbchl ori c aci d- met hano
[5$blaﬂl£¢1ﬂi@—wtbuathiN¥%hgabhtmﬂ1Bn3-hydﬂekmmkyM:anemﬁ 0-t-

(400 ey e added  t her et f ol | owed by stlrn
U R A P R SRR 1 AL NS AR AL RIL R
glwddgmsphesedd or 4 hours. After the celite filtration,
e EPheBbonss & el bl ot ofd Y5 < LRSTd R SR W S
2 [2a}) was dissolved in N, H-dimethylformamide {160 mL) and k-

butyldimethylsilyl chloride [7.65 mL, 50.75% mmol} and imidazole

EECR Y

LR P PR TSP PR RTIE VY TR

ow

{4.15 g, 60.20 mmol) were added thereto, followed by stirring of
the mixture at room temperature for 1 hour. &After water (50 mL)
was added to the reacktion mixture and the mixture was exbracted
with ethyl acetate (100 ml), it was washed with a saturated
brine (50 mb) and dried with anhydrous scodiuvum sulfate, followed
by distilling off of the solvent under reduced pressure. The
residus was dissclved in N,H-dimethylformamide (120 mL} and
sodium hydride (4.0 g, 91.67 mmol) was added thereto under ice-
cooling, feollowed Dy stirring of the mixture at the same

temperature for 10 minutes. Benzyl bromide (11 mL, 92.48 mmol)




nm.) and 28% ammoni a water (300 pL) were added thereto,
followed - 95 by stirring of the m xture at room
tenperature for 10 mnutes. After the solvent was
distilled off under reduced_ pressure, the residue was
purified by ion exchange fedtni (Dowex 50w x 8) col um
(water - 1.4% ammonia water) Further, it was purified
using silica gel flash colum chr omat ography (et hyl
wagcedddd thet htm cindyvdder pidturce] way/ vyiuﬁcbbattairnolnhe

teﬂﬁ%ﬁ[ utsk%f:% er%ﬂﬁ% “%Z%e 5%981 4@5@ :@é %%p %i!ic?esds the
repiviRl M@IGKMIEE EDEDthESmEKQ@E YEs Gdtriﬂﬁl’c‘zﬂ BitR, QtleJ)

1 1
2o %%E S99 T ﬂ}el%éﬁﬁc “'é‘@r o, "ashed ighaaPn 50
mLhﬂandlqg;ugaqu(qq4nanﬁ504mkm)qqﬂqdraed Witdh Bnigrjiross Gedium
suig-%en{plcfgligée& ﬂ}'z)dlsly@lifﬁﬁ)ofy bt 6'|5l§ JCMtr'é}lt under reduced

PresfuDR 4Ry sayidpsxyE2-Mrdo g et g Sgyifcal get ntl3s

coﬂuﬁh(éﬁromatography thexane:ethyl acetate 12:1, ¥/V) to

f 1 uor 0- 6- deoxy- p- D gl ucopyr anosyl 2, gI ucop)ér anosi de
8§

obLEla s #Péé{%ﬁl&&ﬁpsaﬂaﬂw '§-5787- uateJ@NBOFI V2 Y

co®bllefHokiDn ' OH on (4a) Allyl
2,3,6-tri-Dbenzyl-4-0(2,3,4-tri-0O benzyl -6-fl uoro-

H GiNEo G410 I | TEIplyt dn 889 Py 2D G opy 1 shoXide 0O THESH, ™),

3. 9@@%%%@ 43 95 @ﬂg?lmmcﬁd) F¥Nshes) zed Jon {Eﬁa”M &r46.0
szlre% was di ssol’'ved in met hoxyethane (130° m") and

HE dMinosld fin20r i fiilub%fﬂ’deméz m_, 20.50 nural) was

Msa@ﬁ% w/Ber et ez Holdowed by stirring of the mxture at
for 1 hour. Methanol (10 nL) was added to the

react| on m xture under ice- cooling and the m xture

{5&2?_3 p?itlkriffgagﬂ o3 piies (A Eei- n_%,flhbﬂ refiefl 9i--( 50
) was thereto and the organic | ayer” was
glueapwrangisy bl sk dreopdrageislss sodi um hydr ogencar bonat e

sol ut Tﬁ’@ ccfrré:gum:}) {@rﬁj? %;at gr a4 erﬂ'nchrf]' @?néﬁ@sﬂe)d q_'ﬂdExample

dried with anhydrous sodi uUm sul fate, the sol vent was
5 @bak iWasedissplithan FebneeAnofvrAnTNHGGE) And a solution

of 1.0 M tetrabutyl ammonium fluoride in THE (20 mL, 20 mmol}
was added thereto, followed by sbtirring of the mixlure atb room
temperarure for 5 hours. After the solvent was distilled off
under reduced pressure, the residue was purified using silica
gel Elash column chromatography (methylene chloride:methanol,
50:1, ¥/V) to obtain the desired Litle compound {(4.19 g, yield
62%) as a colorless oil.

'H HMR ({400 MHz, €DCl.)}: & 3.00-5.20 (28H, m), 5.20 (1H, d,
J=12.0 Bz}, 5.30 {(1H, d, J=18.0 Hz), 5.%8 (1H, m), 7.20-7.40
(250, m);

MS& (FAB) m/z: B33 ({M+H)".

{5¢) Allyl 2, 3-di-0O-henzyl-6-flunro-g-deoxy—-4-0-({2,3,4-cri-0-
benzyl-6-fluoro-o-desxy-[i-D-glucopyranosyl} -D—glucopyrancside

The compound {(4.12 g, 5.03 mmol) synthesized ip Example
5 (5b) was dissolwved in 1,2-dimethoxyethane (BS5 mL)] and

m oy -



96 pressure. The residue was purified using silica
gel flash colum chronmat ography (hexane: et hyl
acetate, 6:1, V/V) to obtain the desired title
compound (5.06 g, yield 78% as a yellow solid. 1H
NVR (400 MHz, CDC1 ): S 3.6695720 (28H, m), 5.25 (1H,
d, J=8.0 11z), 5.40 (111, d, J=16-0 Hz), 6.00 (2H,
m, 7,20-7.60 (30H, m M5 (FAB) mz: 926 (MtH)'. (4b)
dléthyiamlnosulfur trifluoride f2 5 mL, 25.61 mmol) was added
-tri-D-benz I-4-Dé -tri-0O benzyl -6-fl uore-
théf%"e?yx;ﬁ“}éot‘fﬁl oy Eah %wf) rbeg'f“b’é‘db‘gﬁ‘r é‘l’foépd% Fofhd hour-
MEEE)murtdu(ﬁLpaqegs Fidéd taine S¥Athesi aad(thBeEesm & k-
was, di sso] ved i n net hanol %75 )

and
CD?H‘?%W&’T Bpﬁr'}!ﬁf{t(“fg ”ﬁi)s%ﬁeﬂa Pﬁd?%rﬁ%’ﬁ‘l%?r dél‘f(tF"F) athyl
acewﬂe Ng,0 ﬂaLQ%Md)demShwwm antihexetaxgahakl Q:?\p& lfinas
|rr| Xture at rQomite er at ur or
vapbel o Sapiel Stsud st bO TR ls-Bepal (Hlution
r50e:h1.:t anfd: karataen birheesolvan wad ditisid hiied afihydider
re uce fa@r essur e.

d
<ol ¢oPLESAU g TS TS GHE BB PULIS LSS g ccg

thromat ograp AeXane:
prasseimi.e, THe ]r%;ﬂua das \pﬂ(t)lflted MJIraJ mtllﬁead@si rfddsh

1] e.comound (3. . d s, pal.e_,vell
Ct%rmr ouggg é:{mF qﬁ %Iﬁ-g éeﬁ?gl t%&l a%? & g’. 1\8\4}@ 76
ob{ 27, tITE) d;aSir@JD-tltGQ @@ﬁb@undﬂiz VB {FAB)KlG 533886 a
H).51369¢)
YE%%‘ li - 4- Benzyl oxy- N- benzyl oxycar bonyl -
H(mmztyhowmm,t hwk:)myrrﬁommu’nm A0yl{26H, m), 5.23 (iH, m}, 5.33
tri- nzyl - 4-
“FFITMO- b'{ér?é I{Plg f"%/]'uOfA?o ﬁqubx 25§5 lj'-”g‘l ucopyranosyl)-a-D
MS- {mﬁwcaﬁyrammﬂ&ﬂhe conpound (646.0 ng, 0.73 mmol)
synthesized in Exanple 4 (4b) was dissolved in

nmet hyl ene chloride (12 nmL) and trichloroacetonitrile
(5@D. SﬂlﬂL,ZSE-Gﬁ_—meEI)le—]E,ISGID 6-deaxy-4-0- (2,3, 4-tri-0-

di aqbi clo§ SJY dc7eneé dr p_&ﬁ_ added
bep el o LEOP Bl iR YEN Crq TRy OFo T Ha R S BreP R Psd e

terrperaé Ltt'cﬁnpfuﬁhd3@2 2 0;) rgut ESEEAuﬁIﬁcﬂJ} tspﬁtm&l\/ﬁﬁ 1W8.Example

' off c'd red ur Elﬁ r

5 001 rias aSrrbr Rl i ASEEFE faeil, SR8, Sk raRat ol Aty one
pal hegiane ceflhyldacgiiat €0 . 47 1y, I’!O/&Errrrmhylaam aer;mlﬁu Pktate
Eﬂvé?qgt(iﬂoeﬁaﬁﬁhf} d&%&ea&&gﬁ)éﬁquto éafhw%f $|$é¥%ring of
the mixture at room temperature feor 14 hours. After the
reaction mixture was subjected to c¢ellke fFiltration, the =solvent
was distilled off under reduced pressure, The residue was
purified using silica gel Flash column chromatography
(hexane:efthyl acetate 3:1, V/V) to obtain the de=sired title

compound (0.73 g, yield 34%) as pale yellow amorphous matter.
H NMR (400 MHz, CDCls}: & 3.00-5.10 (25H, m), 7.20-7.60 (25H,
m};

MS (FAB} m/z: 797 (pM+H}*.

{5e} (2R, 3R, 4R} -4-Benzyloxzy-N-benzyloxycarbonyl-2-
{benzyloxymethyl)pyrrolidin-3-yl 2,3-di-0O-benzyl-6—fluoro—6-

deoxy-4-0-{2,3,4-Lri-0-benzyl-6-fluorc-o-deoxy-[i-D-



conpound (326.7 ng, 0.73 nmol) synthesized in Exanpl e
1 (1li) was dissolved in diethyl ether (13 nL) and
trimethylsilyl trifluoromethanesul fonate (6.6 pL,
0.037 mml) was dissolved in diethyl ether (2 nL)
under a nitrogen atnospheré?and the nixture was added
thereto. A solution of imdate (740.2 ng) in diethyl
ether (5 nL) was added to the reaction mxture and the

142 8 gA@]S_@Ig- hedaadrdreAukenperature eor 2 hours.
: fci%lrya ??lethy a% ne ﬁ% OIlL, 0.036 mmol) was added to

the rEcticBROIEA xtii0e Dakd! thedZs 8geht syHdedige| 1ed

Exgﬁgléladeadf%%qseaﬁwrﬁ meth¢1 &8Sicdieryas did ut ge) and
with ethyl acetate and washed wth saturated

hﬂ&@é&écgﬁwxﬁﬁ%ﬁﬁégﬁdﬁr HEn&P 23 APF andr

dlasﬁuirc%eg[@rd 8 -G20nddgdens Alit BFobharedicganied | ek tvas
dried with nhydr ous, sodi um sul fate, the sol vent was

folfuted PédSH‘FrﬁPﬁdEF “P“ed‘%}&‘éb‘rﬁr%’ésﬁﬂoé“ AP Hésitte3”
mi®eddsal NG ra cht 3=/l vdit &awasi s{plrlicd edr usiddy Skhheaa

flash colu chronatQ h hexane: et

oSty o Lhe e L0y HEg UG Aen VR GGign §3] | gash colunn

chfﬂﬁﬁt&@ﬂdpﬁwf(HHﬁa@bZﬁtﬁblﬂpceiaﬁk,a%ZB ael efiedsylaimine’, H
MR (4 VHz., j 9 OO Ls 60

"Jﬂ'(’\Llé:ﬁ’ Dggiu’_n ﬁé“l%gg )(ﬁ}’g 33f'§15 # E’l(ln%)o I.
coffARER (4R} - 31 -dy d 0029 - rﬂnmdrs@'nyrret-i@ﬁld pyr Egdmplien-134(¢li} was
. 4-0- . .
i 3321018 Sy S5AD B EEhy PGSR TR S opy r ano
trSfﬂﬁbroiEhEh@ﬂHHlﬂlfﬁda(:&Z& (3 pg, 0.0896 nhol yasyidzesiveadin
N anple 4 ) was dissol ved in nethanol Q,.n) .
T ROHARARRG (bt S ES Ty GORrr T CReRA TS ot 1T gTure
waQO&&nﬂlIaﬂkuﬁnhyﬂtnwjdeﬁoaatbmﬂcﬂﬂ&ﬁaﬂg&emasnﬁddﬁg} in
ljl.t{)_bvlreto g sé& |tng gf theJE m xtur e under

% rogen at sp ere 87 FSurd® KA OPhEI N SHS &7
misasre gavvediinedcaki reorf i Hemparkbnre 289 &nhonra. wateer

N TN - ROENE T R
mighfid lanadché f sander weslugadi10easseE eumadt trﬁﬂuﬁétﬂlqm&sure,
e 28 ok B BRSPS R P 5
mi%thQe: nba). wditedAmmnni satvatatedcagtadud regpdtie desired f,:
hyéroﬁ%nc%%bnnate (20 mL) and saturated brine {20 mL}. After
the organic layer was dried with anhydrous sodium sulfate, the
solvent was distilled oFf under redoced pressure. The residue
containing e, P-mixture was purified using silica gel flash
column chromatography (hexane;ethyl acetate, &6:1, ¥/V} Lo
isnlate the desired title compound o form (122.6 mg, 11%)
therecf as a colorless oil.

'H NMR (400 MHz, CBCls): & 3.00-5.20 (37H, m), 7.00-7.60 (40RH,
mj;

M& [(FABY m/z: 1227 (M+H}'.

(5f} (2A,38,4R) -4-Avdroxy-2-hydroxymethyl-pyrrolidin-3-yl 4-0-
{6-fluore—f-deoxy-f-D-glucopyranosyl) —6-fluoro-6-deoxy—o—D—

glucopyranoside

e



conpound was concentrated under reduced pressure and
the residue was purified using silica gel flash
col um chr omat ogr aphy (ethyl acetate: net hanol : wat er, )
V/IV) to obtain the desired title conmpound (23.1 ng, i
52s) as col orl ess anorphoud%atter. [a] D20 ?1.49,6 (c
0.30, H20); Ill NWR (400 MHz, D20): 6 3.00-3.07 (1H,
m, 3.20-3.27 (2H, m, 3.30-3.BO0 (21H, m, 3.95 (1H,
S), 47RO dolHouRdS)i24 ¢4Rg( 1, 1tdmoi?8sﬁmtﬁ2e)sazéd59n4 BO
(2H, m, 5,00 (11-1, d, J=4.0 Hz M5 (FAB) m z: 460
EX?]REJH) -5 tﬁgEx%ﬁﬁﬂdésgglued in methandl (10 mL) ccntalnlng 1%

agqleds3 %yﬂl&cﬂld‘bfd:l' @Yd 2z hydriexy BRE hyde penneb ich m@nplcide—

4-0-(6-.- .
CarPford08- TEbXSAT 39851 RO Panb8 Y57 AVuSFLE BL e By F5°
mixﬁraglumeie@yﬁ &q&ﬁjo@en(&rmﬂﬁﬂe&bcabf@ mmoulrlp'ctﬂﬁe. the
ca‘%%]ggs Alwla}%l removed by CE](_)ltE'. fglltr%ti\orﬁOl?.EElEEmunolru{]al Wa
{065 Qrlt)- bakybdiaretihgretd yind, t&edm@amm:s- étﬂ)rlé'&&i Ccte- 10

but vl di pet hyl . si |yl 4- tr| HGopyranos
mlmllsé/ uc%p?fra%osﬁpgd tHhe g%)?r%)%un(?yﬁffén 5@% &
prammine aylrlt hies | apcu Ethtplo@ (200 2m)) was dulsg;@d:txﬁebl tionion

CN-di neth Iformam
exph RAYTRECAY S ° HI ]Ei6’ é:m(ﬂf’“%s ’rﬁ_”aﬁoe;'i'ét?ﬂrdf HEha A
amjnmjd:amltef (Hodlmig,. m&&mﬁﬂia wetee addest ihey ehe,

|1 owed b tirrin the m xture oom ,
et SRR Of ) HOGR" 5 e DRAE e S L FPE G R
rehi)d-idﬂe.-arse@atimanuxﬁﬂg esanicdat el nt kidhr QIG\ABﬁlleXt ract ed
chrc al'%:ﬂ ﬁhyg :ate%hatl(egglﬁ,%Se &haploed&aéNaSh ;\%ﬁguls 1, v/¥)
tosmmlreum stkf ¢ =i refdol-h ohve d-orppudHsE 2% 19 gy, oﬁﬁ%bfast fee
Cngghveent qugr reduced pressure. The residue was
in" N, Ndi net hyl formanm de (120 nL) and
'H ob Yaubyid, d@,¢¥: @ g 2843 @0 maeh) m|s saddedithesiet @.41

TS ASEE BED AL B HE Rl B o

usBervesyl mpontee (ML, 92.48 mmol) - 99

T

«<Example &>
{15, 3R, 1R, 53) -1 -EAmino-3-hydroxy-5-hydroxymethyl-cyclopent-4-yl
4-0- {&-deoxy-P-D-glucopyranosyl) —¢-D-glucopyrancside
fExempliFfication compound Wo. 5-28)

NH;

HO
a. o E
HO - OH
0. O 0K
OH
HO™ “OH

OH
f{6a) Methyl 4,6-0-benzylidene-3-C-benzyl-2—-deoxy—-D-
glucopyranoside
Z=Degry=D=-glucese {10.1 g, 61l.5 mmocl)] was dissclved in
methanol {100 mL) and hydrochloric acid-methanol solution (50




was added thereto and the m xture was stirred at room
tenperature for 3 hours. After water (50 nL) was added
to the reaction mxture and the m xture was extracted
with ethyl acetate (150 nL), the organic |ayer was
washed with water (50 nil) &Ad-saturated brine (50 ni)
and dried with anhydrous sodium sulfate, followed by
distilling off of the solvent under reduced pressure.
mL ¥ head esidduecMese yayr iﬁis&awimhahtiﬁ@ «gelthk! @Shrure under
col um chronatogra hy (hexane:eth acetate, 12:1,
re{ANy 195 GobPatHr tﬁgt%lfes‘%ciﬂ d7g; ¢ %?&nﬁc‘iﬁﬂﬁri%”@? g,
trye el B9 @Sz aaddeal ehéesiso aink il 1bh NMR (c4Q0n Milzxture
cDAi): .S 0. 0. 20 12H 9 1SH
he%?‘rb%-%a.sé& f”i%lrlhe i %“’*zd‘a(r%ﬁ”Elgﬁe% ctft(H??déﬁ%“(‘:fﬂ

prassuhwEl6. Bhe Ha)sidGe00ad ]dﬂssﬂﬂ)red 7i2 0k P-80m¢ 251l ormpmi de

FAl 0 4, A
ol i e bEys ity et 38kl Yz, o g1 86,1 mmon)
anglmﬁﬂqnneaaasyfgnﬂh-gbmdopgmqhnmsade { Ie repnpolthdu(B.)6Rere
I nt.hesj.zed. |
Elld'g@sso fn}?rz%/ﬂr aeL&yg#ogglrgafr}n 1%?#1% il 3ﬂ uztﬂl one
anﬂfET.COfMtIEtHcﬂﬁLitWHﬂﬁli‘Dﬂbdmrfd u@l rdemi EEm'El'dEa(tﬂﬁem_\-,'ater
0 I s . add t hereto, foI owe tirr
(8 i, aa8e e PEREER 1Pt i shp i affhe was
Exthﬁ:tﬁ%(ﬂ wenh wwldiaghlthted{mﬂf nLindether edyeeit fragssures

e re i due. was fi ed usi.n %I li.ca etlmf%@sh

33 T é‘h?a%tejf obr ap Y '?rretshatlueﬁe s Lifgd dried

wibh: dnhri)ist sodibtmaisnl fhes deSilledeti vy elicaipding (& F the
' 629 ' 1 H.N 0 :
=obpgfainter f e d BrpSuffe 1Y Ing Lol Mk (458pY e 10
N, RizdimeB. 130 f o thpmidle J108. 0L HAnd 5598$%ﬂ}¢m e ¥d2 04379809,
; o A
Ezégg\?ncﬁlwoysﬁ/sdé{é?tﬁ%érf% 3 (erg/)lj(:)?]adreocg flaﬂweod by

enz
sthanig og- ﬁbﬁdﬂﬂéitﬁl-r@eéiytlé% - B Gemp%rpammﬁoéswr)lwru@ss

Befﬁ’f?ﬁﬁ%‘m‘i@e If‘f tPQﬂPOB'Qda (Ir}no].lq Gas a&ﬁamg}:eto and the
synt hesi zed in Exarrp e 5 (5b) was dissolved in

niztorejivst Abkyerhate ress hpogagure 16gr 19 hours. After

wabb£t (M aih nosyl faMedt 'Ebf kl&'@rﬂe@%tﬁgnsmiﬂ-uur%saﬁé PR i wture
was added thereto, | owed b%gﬁstlrrlng of the

wagi & Actad BHER f%ﬁhh’ll ﬁ%%?ate VELRaMBI « (U REPAIAS legFedras
wakRed REtheaet&ON 0 XU EndNElB8hrh€8d brine (30 mL} and dried

with anhydrous sodium sulfate, followed by distilling off of the
solvent under reduced pressure. The residue was purified using
2ilica ael L[lash column chromatography {(hexane:ethyl acetate,
20:1-10:1, V/V) to obtain the desired title compound (i6.0 g,
yield 73%} as a yellow solid.

'H NMR {400 MHz, CDCl;): & 1.66-1.83 (1H, m), 2.24-2.34 {1H, m},
3.33 (3H, s}, 3.65-3.85 (3H, m), 3.96-4.04 (1H, m)}, 4.22-4.35

{1H, m}, 4.6€-4.84 {(2H, w), %.60-5.62 (1lH, m), 7.23-7.40 (8H, mj,

7.49-7.5%2 (2H, m);
M&% (FAB) mfz: 357 (M+H)'.

{éb) Methyl 3I—0-benzyl-Z-decoxy-D-glucopyrancside
The compound {2.00 g, 5.62 mmol) synthesized in Example

@ [(6a) was disseolved in acetic acid {15 mL) and water (5 mlL) and

e

Ay,



cooling and the m xture was stirred for 30 m nutes.
After ethyl acetate (50 nL) was added thereto and the :
organic layer was washed wi th saturated aqueous
sodi um hydr ogencar bonace sojpgion (50 nlL) and
saturated brine (50 nL) and dried wth anhydrous
sodium sul fate, the solvent was distilled off under
reduced pressure. The residue was purified using

thej LR (Wa é§hrr%lW”eﬁ‘ur%@o&%ﬁﬁyﬂ%éﬂaﬁém&#ﬁﬂ

Afdeet 86&1inyg kodrdomVidMpdr@ cudd} Kk RevdRsivLd cﬁh‘:kfled off
conpound (2.23 g, yield 53%9 as a vyellow solid. ,
undRR Fadtrachipreepire and she pesiiug vegepurified 55289 silica ~

gd&|Hla§ﬂ,cdiﬁﬁ5 cﬁibhaiﬂqra§h95{ﬁéﬁinéﬂbth 1ZEEéE3{Q (25412,

)%’]S (FAB) m z: 3{%15 14+H)
v Stﬂlc’ltfadéh FYF- deg &1613e‘69€§9°4‘“6‘ (3; %34‘&4 piedd 88%) as
a panéyyeBi-dd wan0- 6- deoxy- a- Dgl ucopyr anosyl ) - D- gi ucopyr
anosi de The conmpound_ (2.23 g, 2. 66 mmlé ]Z%/nt hesi zed
'Hj MM 081 ¥HE, (GRGlaha s §§0Pvé'&1 {4 aBeti i (dH 2bral)

2 @r_ﬂ.dzw@@ e{m(,l afl) zags (pal 5991 un@. cﬁ 3&110'93}(' 5, 4@034& di2m,
d sodi um acet at

m]'we?'e'”é t'fl'?rgr efb; F-dl-éwed bl;ﬂrstffﬂrrraﬂé-'i'dqf 71 HéH m}, ‘
4. RuXhUEE @tu,r @M ¥ exper atjurenf afy 14 hours. After the ;

reactjon m xture was subj ect ed t'o celite filtration, '
MS; LERRLIVEt 268dadMdiisti| | ed of f under reduced pressure.

The resi due was purlfled using silica gel flash

| um chr ogr hexane: et hyl acetate 3;1, V/V)

(668 SREE, SR l?fg'éﬁﬁeé 'FL?’F%‘ o-OsRpboheenr 3oy lyhiel d
glﬁé%qumajd@ yel | ow anor phous matter. 'H NVR (400 Mz,

CDC13 S 3.00-5 (Z 5 7, 29 7. 60 QZSH r;? V5

( EAB) ZCOW%/I}(E& mmol) synthesized Example
6 (BB} 3R AR)is4cBead yimwrmdbﬁ@zylmmar bodyd-t&1 uenesul fonyl

chgbenfé%/ %%gﬁzgg %p%m& i dlgnd 3d%nethylamlnnpyr1dlne {553 mg,

4 .G8omye - prefr2, 3dded rihe@elbonzid L exvdduby os bimdogy ep- the

=z = mmmm - - |
T
waExpapt el 3o 34 ame=aliss sgHvechiar zrrptahyﬂemehxmloor if 8@ mL)
ungi(l.'f’ ? éTLc)Cr{: ?ngg,t{lljﬁ; E}Jt%';r?_acclgé@ﬂ {|2|08 &119? 4aq'1dmthe4c':9<9anic

layer was washed with 10% aqueous hydrochleric acid solution (80

T P

mL), saturated agueous sodium hydrogencarbonate solution (80 ml)
and saturated brine (50 ml) and dried with anhydrous sodium
sulfate, followed by distilling off of the solvent under reduced
pressure. The residus was purified using silica gel flash
column chromatography (hexane:ethyl acetaks, 5:1-3:1, VAV to
obtain the desired title compound {16.9 g, yi=ld:88%) as pale
yellow amorphous matker.

'H ¥MR {400 MHz, CDCl,}: & 1.54-1.61 ({1H, m), 2.20-2.28 {1H, m),
2.44 (3H, s), 3.27 ({3H, s}, 3.41-3.48 (2H, m), 3.70-3.76 (2H, m),
4.22-4,41 (2H, m), 4.47-4.57 (1H, m), 4.632-4.63 ({1H, m), 4.75-
4.7¢ {1H, m), 7.26-7.36 (VH, m), 7.79-7.84 (2H, m):

MS (FAB} m/z: 421 (M-RH)".

o -




di azabi cycl o[ 5. 4. 0] - 7-undecene (1 drop) were added
thereto, followed by stirring of the m xture at room
tenperature for 30 mnutes. After the solvent was
distilled off under reduced pressure, the residue was
purified using silica gel- fi%ash col uim chronat ogr aphy
(hexane: ethyl acetate, 4:1, 1%triethylamne, VIV) to
obtain imdate (675.3 ng, 78% of yellow oil. The
(caPNMpRWAg (42-b2nBy1 03- 92 HEmRl) -syddigsisczedpin Exanpl e
1 é%%g was _dissolved in djethyl ether (13 nm.) and
Lol pept Hy s Ly P9 b 59P a8P oFdtShanesul fonate (8.3 ) 1L,
0. 246Tﬁﬁﬁfém13ﬁﬁ&ddlt s wedabno Iﬁl‘hcﬁlﬁhﬂy_nﬁh@ﬁze(cﬁ il Example
er a tHJenaHms e and.the m xture_. was
¢ {hibrisdseeiem My malhE St Shprten: Mal frarats )
triathylietimgl (22 her, & 151_1)1-::11\5-,5 taddeg]l t chldr deedgttinmm ©0.12
Xt u m xt ur e .was |rred tad Qom
o)t - BRfe i NS RYE il O 50 Fia BAPhY yorey adea
thptetia 00 et ) bywat iadileg ¢ thiee migbicte Gt rmnxmtmmpemaiure
ol vent s distill under ce ress
fo trhgB fhe5| due A/\/\gts d}"T E% edﬁ#\i tm% ﬁy|ad§£ﬂ§?§t eglag Er%'Lc) mh
mikhers gt Ghe westwasWed o tipcdgduratlednaduydons shkbnmﬂe

{1??1%19}9‘9%@&9895& ﬁ%gr Hﬂ@%s%% uf, dl‘?dsé?{q'rﬁ‘ﬁﬁ&? ine (50

). Aft e~ or gani ayer was drie rous
mLg oafhd) rATS gk wWikh qrﬂve'drgéﬁ vagdiufasudiste | |fed l@[ﬂﬁd utridler

a1 EPPHERD B&'?S:?E"ﬁle Eﬁﬁvéﬁﬁ'lﬂlrb%r %@HE:%&”ﬂkgas%uQem Xhgr e

was purified using silica ge ['lash col um
IEéhﬁwa@gPaﬁhyl%es@aﬁg @%h‘ﬁa ﬂ@ét Alesh groumy/ V) to

chké%@&ahm qiﬁégarrfedeﬁ;h{uieaeéaamgund fLéf\)/IFém(w.rC-’lf 2¢8 dBhain

hereof as a col orl ess oil
th@Déa*sl)rmststb'e orpyupd7440 fya. 7iedd 72H0 (a&om}'ellrﬁw ;oil.
1p Neue( FARY 20 {11 (&) 6=
H(2R éR 4R) - [&ﬁ}o&y 2- hydroxynétﬁylmlyrrgi él (IT ™
2.430{3H, 35}, 3 32 (3H, s}, 3.924-4.14 (4H, m}, 4.40-4.44 {1H, m),

1.65- ﬁ'éépr{QH6 feoxy-do34D5 9l gﬁ?p)‘rﬁangsdﬁlb Q:raﬂqliﬁr Om)6 deqs-

ucopyran03|de he conmpound (122
7 éﬂlos&mmi) yHihesdoz ddHi ) EXaRfra- 62 (94, Was 7- 7680771

(26l sgp) vedsin_ sethanol; 10 m.) containing It aqueous
hydrochloric acid s sol ution-and 20a pal | adi um

MShy BRI i@ eaf bBH H?100 ny) was added thereto, followed
by stirring of the mxture under a hydrogen
tmosphere for 2 hours. After_the catal yst was

‘EFéw&?éB%yd MG OFITHTUM0RY L 2808 whetsird - fat e D~

glucopyranoside

The compound [2.53 g, 4.81 mmol}) synthesized in Example
6 (ed) was dissclved in teluene {30 ml) and sodium iodide (3.6 g.
24.0 mmol} and l18-crowh-G-ether {254 mg, 0.96 mmol) were added
thereto, Eollowed by stirring of the mixture at 100°C under a
nitrogen atmosphere for 3 hours. after cooling to room
temperature, wakter {30 ml) was added to the reaction mixbure and
the mixture was extracted with ethyl acektate {100 mL). The
organic layer was washed with saturated brine {30 wmL) and dried
with anhydrous sodium sulfate, followed by distilling off of the
solvent under reduced pressure. The residne was purified using
silica gel flash column chromatography {(hexane:ethyl acetate,

15:1 - 10:1, ¥/¥) to cbtain the desired title compound (2.11 g,

B " TLIE IS
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(0.5 nm.) was added thereto and the m xture was stirred
for 10 mnutes. After the solvent was distilled off
under reduced pressure and the aqueous sol ution (100
m.) was subjected to ion exchange resin (Dowex 50w X
8) colum, it was el uted wiff 1% ammonia water (100
m.) . The ammonia water containing the desired
compound was concentrated under reduced pressure and

yid e 91:8shdue was pulhdk esiusing silica gel flash
: colum chromat ography (ethyl acetate: nethanol : water,
H MR 1400 MHz, 9PUYs) it § bbidi B6hélbedired BirPedl (1H, m),

3%@@%41&25}" @,335@’/@0&81 m0|9rd§5{32.115095d 'dd NVRs
400 , O 111

(18, 40> GLAS-4; 30 -6 m}, 1455 438@11(141@: 540@2(@1 m),

1, g-476. 311i{|2)m], "ﬁu('aEé\SiB n/HZ 14627 (1Mt1-l) 26 ?E{X,alml e 7623-
1S, 3R, 4R, 53) - 1- Am no- rox¥ 5- a/ ro>]<{yrret hyl - cycl op
7. %ttzzﬂ_, my, 7.56-7.62 r;lﬂ, m},

M54t@qﬁ}6ngg@xy;j 3gd2ngl ucopyr anosyl ) - ct - D- gl ucopyr anosi de
(Exenplification compound No. 5-28) NH2 HO HD ~ '~°
OH OH HO - -"OH OH (6a) Methyl
{ﬁﬂj 6-400beaEydy 1daRe~Be Az 10127 B, 62t fiekyDD—xylo-hex-5-enose
| ucopyr anosi de 2- Deoxy-D-glucose (10.1 g, 61.5 mtl)
OXWeS di ssolved in methanol (100 nL) and hydrochloric
aci d- e h&ﬂ’@buﬁm et iian g, 58 . 10 3nma1ll) swashadicedd ﬁhe}::e&m,r_;le

| | owed ng of the m xt der , refl ux
R S R A PSR G e AR SR T
zihe uﬁ:tvmelramz ng} wasshaddetitl ey etaeuns iHydrhehieact |aond

so . Jl_:ﬂul'lreas a %%%Ie%oanflﬂl}n:% ﬁoi:vek{g %_[ gksgﬁ q{tu e
of t Uhdér uce ressure. T esTdue was di o ve
undear I\td‘i-lahbcrrﬁbhyZﬁ @rnmunr&de afteo mol)lnandobmlt@gb?dewref

di met hyl.acet al . o
it W'_i'ol u&eﬁ esgig orhﬁ( gzt%z%gllt ﬁ%ﬁ%&gg?éﬁ? 5%% Eolvgmb s
dlﬁbxhle)d we if eunegid gebduied ep e s sfaglkel- oVidg: wsswqr rMasg d@fesolved

J_nt Q‘ﬁi&mcﬁt rSS ﬂ.} %.Q‘IM‘;QIOQ}-‘%D%.QLQ BQ&I&DI‘D_%%E 'f\_f}if mg, 13.1
cooling to roomterrperature wat er
mmol) and pyridine {1.06 mL, 13.1 mmol) were added thereto,

followed by stirring of the mixture at €0°C for 50 minutes.

After cocling teo room bemperature, the solvent was distilled off
under reduced pressure and waker {ZD_mL] was added btherela.

After the mixture was extracted with ethyl acetate (100 mL), the
organic layer was washed with saturated brine (20 wmi] and dried
with anhydrous sodium sulfate, folleowed by distilling off of the
solvent under reduced pressure. The residue was purified using
silica gel flash column chromatography (hexane:ebhyl acetake,
£;1=-5:1-4:1-3:1, V¥/V¥V) to obtain the deszired tifle compound {1.14
g, vield 77%) as a colorless oil,

'H WMR {400 MHz, CDClq): & 2.47-2.55 {1H, m), 2.61-2.79 (1H, m},
3.88 (0.5H, dt, J=8.1, 5.1 Hez}, 3.24 (0.5H, dt, J=8.1, 4.4 H=),
1.65 (0.5H, d, J=11.7 Hz}, 4.87 (0.5H, d, J=11.7 Hz}, 4.74 (0 5H,
d, J=11.7Hz}, 4.75 {(0.5EB, d, J=11.7 Hz), %.33-5.36 (1H, m},
5,41-5.47 (lH, m), 5.74-5_.77 {1H, m)}, 6.01 (}H, ddd, J=1&.H, 5.8,
5.1 Hz), 6.84 (0.5H, &, J=5.1 Hxz), 7.26-7.33 (5H, m}, 7.43-7.48
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(50 m.) was added to the reaction mxture and the

m xture was extracted with ethyl acetate (200 nl)
The organic | ayer was washed with water (50 nL) and
saturated brine (30 m.) and dried wth anhydrous
sodi um sul fate, followed byldistilling off of.the

sol vent under reduced pressure. The residue was

di ssolved in N, N-di net hyl formam de (100 niL) and 55%

(2Se8] Wi, hydskde do3. (98, Omy , F2.03-8108) (MBS madded thereto
under ice-coolin follomed by stirring of the
M5 i K& @/t EHR @% tenperature for 10 m nutes.
Benzyl brom de (11.0 nm., 92.3 mml) was added thereto
was_stirred ag room.tenperature for

ure
“5&13 H&aﬁs"RAffﬁ é"rﬂS}méf%‘?“("é(é“ﬁ{j SR AV - e
cyﬁﬁﬁﬁﬁﬂﬁ&ﬂcﬂhﬁ&kﬁiﬁﬂ¥1d3h9943mBHIEEE} - vetse repdiyll ag {eb-bwirtady loxy—
eth acet?te%é nték hh%organic | ayer was washed
heyphpdno ey rl PRy A NP1 ARE 2% F ated brine (30 ni) and
dri edThW&dmp&DhgldI{E).L[B gsoddumisud flatsgnthefimwbdnbxample 6
stll ff.aof th sol der duced. pre re.
{Eg 13u8 ﬂ%%jﬁhrl |e63u§|ng |ca§bep'éf8 s
heaoémwnndaﬁrmaﬁlmmﬂﬁqlhyﬂ(hmmmﬂ1e Eft@d @oétlageto room

cepprrar e Gie e 4 i ARRLEFT e kERPREbo

privbEyr<CBEH3 he Sdsiglel w83 PurH figH ugimgl-Aliga(gel Hhash

o} ey AT U] pgB 9443 o

obkdth e dpsRBed. wc;l(esepmmund ngtqr%ﬁz (208 @) vimd 82%)
as(gg‘lc?aﬂyezcng’ég diMtH) . (6b) Met hyl

enzyl - 2- dcoxy- O- glucopyran05|de The conpound
‘H(ﬂ{FOO;@Q 15}1:6,2 aigd k) : ﬁyﬂlt B2s{kedl,i ddd@xafmplte 2,65 ba)> wadz)
S acetl c d 1 ) d I )~ 8N
2. %4550]'[% m xf ure V\Z/SSE%S ] r%e@ %IH 6%2‘ f%ﬁr%}ggahggr rgé-aanlrf:il' 38)
3.@7niw 681, dAft &2 dbol%i.AgHED. rbdﬁl—ﬁeﬁ%eifat’{jhemithé 59-4.22
(432hV%PF %3dhétﬁﬁ'$€ GLiq . #ngsr, egyced, ey ¢. 8ndio. 21,
e’ res e was purified using’silica ge
d.cat@in tetin ooty Ehekahe. dehyl 5a%%t‘a& é'H 2'51:1 J=3 THz) .

tajh t sikre i tJe g0 ( -
7454 3908 . gl e sogmoud (5 7.0
5.@BC17Y . ™ 49 1.64 (1H, m, 2.11 (1H brs), 2.25- 2. 36

ms(lbhammn? @80(@%@%) 3.33 (3H, 9), 3.14-3.65 (2H
, 4.41--4.52 (IH m, 4.65-4.71
(IH n) 481482(1H m, 7,26-7.37 (5H, m);

{6hl (3aR,4R,5R, 8a5)-5-Benzyloxy-l-benzyloxycarbonyl-4-hydroxy—
hexahydro-cyclopenta[clisoxazole

The compound {(4.08 g, 12.0 mmol) synthesized in Example
6 (6 g) was dissolved in methanol (40 mL) and sodium methoxide

(626 pL, 3.61 mmol) was added thereto, followed by stirring of

the mixture at room temperature for 2 hours. AFter Dowex 50W x
8 was added thereto until the reaction mixture became neunkral
and it was Filtered, the solvent was distilled off under reduced
pressure. The residuee was dissclved in ethyl acetate (40 mlL)
and saturated aguecus sodium hydrogencarbonate solutioa (20 mL)
and benzyloxy chlorcformate (2.4 mL, 16.8 mmol}) were added

thereto under ice-cooling, followed by skircing of the mixture

g o -



M5 (FAB) mlz: 267 (MH'. (6c) Methyl

3-0- benzyl - 2- deoxy- 6- O p- tol uene sul fonyl -

gl ucopyr anosi de The conmpound (12.2 g, 45.3 mol)

synt hesi zed in Exanple & (;@R)-was di ssolved in
pyridine (100 m,) and p-toluenesul fonyl chloride (13
g, 6B.0 mmol) and 4-di net hyl am nopyri di ne (553 ng,

4.53 mmol ) were added thereto, fqllowed by stirring of

aty fee AT EF’@P%EEWPE@&%FEW of mYHESrs. Thihorganic
1a5r'€(§j10ﬂid§r3”ﬁ;aﬁhéﬂ ufﬁ.'_(;l mfuﬁawﬁd)gﬂ&aﬁi@% afje s dried | with
I oc oric acl SOl U U er 1 C cO 1.Nng,
a“ﬁ%ﬂr%lﬁh;?l" éE’Et%f’c’efE‘(Cf@ok?gm‘gﬁ?d btﬁ'hél%‘ﬁg’g‘rﬁ“@ "Egy%? %"g
scméﬂﬂedmﬂetrhra%%aaq@eausw%x_jr mnﬁl g&&mlﬁc h»dgsphr&j‘:m L30ng
rate ueou SOodl um r encar
1T, o b8 ed e R e SR e Rl PRSP R A Sacptate,

2:0+1 ed, Wi/t aohyeiradms chediesm reslikial e, cdrqldumied?by mg,

disti] (100 Lhe soly d
B R L e i 0,
FieﬂﬂuﬂWﬂChEOEammgﬁapﬂymﬁhethe ethyl acetate, 5:1-3:1, .- :

/ btain th d, tid d
' 1 (580 g SO ¢ ot By Tt o< hmid d (A NS
2.6409, MIZ{FE;D@}’L,S)E B-2. 54( Llnﬁ,ln(ylHa &)~ 3.2692Q(2§ . 28 [ 1 ss-
2. §r6b 7 (b n§er § o3 o b Cilast o p(iﬁ,‘”f

4.@,44553[14& 68} ( 1H,60mi1u4. 35-J=4176 aiﬂmmw %286-7) 36
7H 7 2H M5 ( FAB z: 421 (MH"'.
s BTy 2l P 1 () el e

4- Obenzoyl 3- Obenzyl 2 deoxy-6-Op

{Et ?l (Sa’n > g%b% yﬁjsa)?ﬁ i g D?{ﬁoéxggnﬁyﬁ%%ér%géqutlil‘\.?va-h(exahydro—
cydl@pﬂﬂhﬂﬁ@]uaonmddnHéeﬂé 2ht oF-tde. 915@nzm3 fivdt (2,3, 4~tri-o0-

tri am n enzo chI ride (14
befyey CT e ony ol Y B ARy RrP TG a 0286  ny.
4. 00 ma®ldonpaiedadusd md,her et ammd 10l |5QWEHE§I§/ZE&:I it ERgmple

2 Retbrametr 5o Bt BAP Gt T CEES | B tFan i xt ur e

traaﬂlémd@t&hytﬁly@smast LActedivdnB1 Meddtyligre chloride
(100, M), the orrgT7an|c ayer was washed w th saturated

dlBF?‘hbc‘-(@G‘[f'nﬂ)”]a d'UéPFlF‘EﬁnW t4h SXRRYUreRRe SEdiednihereta,

foSUbkéd @y kakkpwad J3y thei §lkddren@oboRfcdrpe rseh¥entor 1

under reduced pressure. The
hour., After kthe solwvent was distilled off under reduced

R R

preasure, the residuoe was purified using silica gel flash column
chromatoaraphy (hexans:ethyl acekbakte, &:1-5:1, 1% triethylamine,
V/V] to obtain imidate (734 mg, B4%) as a yellew oil. The
compound {244 mg, 0.66 mmol} synthesized in Example 6 (6h) was
digsolved in diethyl ether ({12 wmlL) and trimethylsilyl
triflucromethanesul fonate (12 pL, 0.07 mmol) was added thereto.
A& solution of imidate (734 mg, 0.73 mmael) in diekbhyl =ther (2
mL} was added dropwise therete, followed by stirring of the
mixture at room temperature for 1 hour. 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 (hexane:diethyl




residue was purified using silica gel flash colum
chromat ogr aphy (hexane:ethyl acetate, 4:1-3:1, VIV) to
obtain the desired title conmpound (20,8 g, yield 99%
as a yellowoil. "HNW (400 MHz, CDCl,): S 1.71-1.78
(1H m, 2.26-2.31 (IH m10%2-33 (3H, s), 3.32 (3H,
s), 3, 94 4.14 (Vi, m, 4. 40 4.44 (1H, m, 4.52-4.59
(1H, , 4.80-4. 81 (1H, , 5.03-5.06 (1H, m, 7.09-

ettedd %q? T syl 9%#%%"%‘%”% ied? Eaibolll (o, B

miSRyr{IMENG, mgH6e)icNiet hyk) as colorless amorphﬂus matter,

o S N R L P oL, 0 o,

J=symtigsi 2edz+n. dxample, 6m) 6d). Teas . si-t SSZDJBHede h 12 dauenes

01 ilin J6 BTG (S5 ding) 0 2d kol | U ol 25-2-86

(ot bier ediq, 3f.obtdwed (8, Sij rrar@ -df. 02 heaHy xtiyr €. a0-4.00C {1H,
t f
mi pofiea.f ol hEROS Alpsphere o & NIy (BTLR! origrio.T

too1|ng "0 roomtenpérat ur e, WA aHded
Hz} o % He r{@aéﬂi oh =8t @r Bz ndb - IBhd 11} xd urke=1ad Bx} s actldd
7 mgttbqﬁ acetate (100 nmL). The organic |ayer was

h saturated brine (30 nL) and dried wth

MSahﬁMﬂrmus sodlunidsil fate, followed by distilling off

of the solvent under reduced pressure. The residue

was purified using silica gel flash colum
(6¢hr dFaFoff apghybaGhekalren Bilwyily - dcet g oxyegrhonylitrexahydro—-

cyé@é@eﬁﬂ%[QTEQbfhgdyidd?§lﬁeﬁ d-dch QDCEEH¥¥EQQ 626%135h X360
- yield % as a pale yellowoil. "H'NWR (4
be oL -*d6$x9£ [FD-1186opl Ehnggyl) -2-Big g y(rhbp s

3 5. @*%6 ouplintl) (57, 36,5182 () hymPyé %f‘%lig Edamole
6 i(f)), Whs5Rids6RvadlHn mpEhamelo06- ALY 1afd Holuppe5{O3MIH. od

50% %Iﬂrptél? { 13[232) 26 (5? %g‘r‘) Z:r(lgswas ac%g(d(zlgkg?‘gtd fo&égwed

hy(&lﬁ'ﬂrlng( QE) the mixbture at 50“[‘. for 40 minutes. Afrer cooling
4- 0- Henzoyl - 3- 0- benayl - , 6-trideoxy- D xyl o- hex-5-eno

togpaopigneeThEL sonovwRd %@W o] Sgwag, lathdihpreyntHedilz éle
reh&fe&ﬁm&%uré k(cﬁ?ﬁbmc\'\lﬁéugkéfoén\ﬁe% Pad S%i%%geéao' fr:(l5_LQ:wed by

wat er L) zi nc powd
dlﬁ%%lﬂ%ﬂ? &éﬁe@@§ﬂﬁyéﬁéﬁﬁpbr@ﬂ?eécFﬁdu%ﬁﬂthﬁGﬁU%Bs ﬁﬁéed

rebD@ILLRs bakleved DY nheatiNg Qbit Beadd X1 kA
chromatography (hexane:diethyl ether, 1.5:1-1:1, «/v) to obtain
the desired title compound (173 mg, yield 47%) as colorless
amorphous matter.

M NMR (400 MHz, CDCls): & 1.61-1.69 {(1H, m}, 2.48-2.55 (1H, n},
2-72-2.78 (1H, m}, 3.13 (1H, dd, J=9%.5, B.8 Hz), 3.21 (lH, dd,
J=8,5%, 5.% Hz}), 3.31 (1H, dd, J=B.1, 7.3 Hz), 3.36-3.34 {5H, m),
3.59-3.62 (1H, m}, 3.79 {3H, s}, 3.74-3.94 {5H, m), 3.99 ({(1H, d,
J=8.8 Hz], 4.32-4.38 (2H, m), 4.50-4.67 {7H, mj, 4.76-5.00 [5H,
my, 5.01 (1, 4, J=11.0 Hz}, 5.12 (11, d, J=3.7 Hz}, 7.14-7.44
{35H, mj):

M5 (FAE) m/z: 1141 (M}'.

{ek] (32aR,4R,5R, 6aS]-5-Benzyloxy-hexahyvdro-

i Lo R T T SH TR



under reflux for 25 mnutes. After cooling to room
tenperature, it was subjected to celite filtration
and the solvent was distilled off under reduced
pressure- The residue was_difga ved in ethanol (50
m.) and hydroxyl am ne hydrochloride (913 ng, 13.1
mmol ) and pyridine (1.06 nL, 13.1 mmol) were added

thereto, followed by stirring of the mxture at 60C
KPP HIEOXBZORT I SFL dodk FREF 4 <P MBI ehper H nird~Exi-0-

hetéﬁgls@w@aﬁ R ?1&6;!)11:%%9{;'% )~ dmfglucspgfﬁ%ffﬁssure

wat er was "added ereto
m xt ufr@emmmnchdtaéa W i H S2hyinodt et nthiesicedniy Exdrple

qrs @nugslm&ma YRSRAG WL N (& alaar %ad ﬁrégﬁé@gmw;ﬂm

dried wth anhydrous sodium sulfate
hiﬂiré‘FFﬁ? i FRFUSEPnofl 1t e wag added uﬁwmedﬁéb@mﬁur e.

stm%ﬁgsaﬁﬁew@ixw fFiedousi fg. ﬁjwsg gelee Lhasliing to

romat ogr a y (hexane:'e acetate,
rc@mltémﬂ-nhtll-r@;lsawmtqcb agbtaun droendesi rebotidd eolution

UL 26 Wttt il e St ot AR el ERS @ldep=tves
etrpcted wikd 88hyD. S¢¢tafe (IBG mL) 5. mft—m) th3: @4ge0iSHayer

waq!t w%lq‘iﬁé%thljtﬁléaglal)q%sec{lfqgﬂg?éﬁﬁ}dém%l Ei%ill;d]%)th % ggdrcus

5%“—51‘1‘-11@1:&} ED!E7S‘P&"§E“1-'5W33 5153'61](1.'?Iq Qﬁ’f unde ] reguggd
pl:(t-:-yélurm Tﬁe7ée§1cyge ua'él gﬂ)ﬁlf:ﬁacp:l:lsglh? s:gpf;c %‘ %6f§a%l'é

‘30(1('5‘P’I“l %Wmﬁt&ﬁ??hs i’@?‘ﬂﬂe EFE’BHCE\ﬁatE 71561160, (YH¥) to

obPhinOef6 cﬁsqgeﬁzﬂtm cMﬁF@ElQ@) {ﬁiiz m93491éi\@'|51])%]| aQGQAlE
3aR, 4R, 5R, 6a5) - 9- Benzoyl oxy- 5- benzyl oxy- hexahy

¥ }EFoﬁEﬁﬂ%FWT B3%58%1 e

1H(§@£§ (‘h?ﬂ5ﬁH§aF§né‘1 ?engqylggxyaé BENZYI0%Y gy , F8g-g

hexahydr o- cyclopen a[ c]i’'soxazol e ‘The "conpouh
m) 34272 i 36 dPFE Heki 7od 6-R . BRabdle 8, B61Y (b dd, J=9.5,

5.8 a3pl ved d A bl ugpe n(}log A) (And &&eJﬂhXéurae 1W%§;, 3.43-

heat ed ‘under reflux for 40 hours. After cool I ng
3.pdokf it eitpesalird; 6% helksomyent - W - @ost PR e :of4f 3§néle‘l'3

;zrneduped; J-assyr @mnqn;t he nesi e s my!idigd yaing
i lica gel flash colum chronatography (hexane: ef hyl
J'&Ee§a¥%} 2 1517144Vﬁvw-t81'0bta|n the desired title

MSC QRREU N o mmwr@mf(;ﬂ 08 g, yield 829% as an
orange-color oil. "H NWR (400 MHz, CDC]3): S 1.92

10.311, ddd, J=10.2, 5.1, 5.1 Hz),
{6l}) ({15,3R,4R,55}-1-Aming-3-hydroxy-5-hydroxymethyl-

cyclopenta-4-yl 4-0-{6~-deoxy-B-D-glucopyranosyl) —u-D-
glucopyrancside

The compound (313 mg, 0.29 mmeol) synthesized in Example &

{6k} was dissolved in methaneol (€ mL) and ethyl acetate {4 mL} and

hydrochloric acid (5 drops) and 20% palladium hydroxide—carbon
{300 mg) were added thereto, followed by stirring of the mixture
at room temperature undex a hydrogen atmosphere for 6 hours.
After the celite filtration, the sclvent was distilled ofF under

reduced pressure and methanol (3 mL) and 28% ammonia wakter (300

pL) were added thereto, followed by stirring of the mixture at room

temperature for 10 minukes. After the aclvent was

e S b o e e e
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2.00-2.13 (1.4H, m, 2.28-2.35 (0.3H, m, 2.99-3.01
(0.3H m, 3.37 (0.7H, dd, J=8.8, 7.3 Hz), 3.63-3.49
(0.7h, m, 3.99-4.22 (4.3H m, 4.63 (0.3H, d, J=11.7
lii), 4.63 (1.4H, s), 4.67 _(0.311, d, J=9.5 Hz), 5.21
(0.3H, t, J=3.7 Hz), 5.28 (O17H d, J=3.71iz).
7.25-7.35 (5H, m, 7.43-7.47 (2H, m, 7.54-7.60 (1H
m, 7.99- 8.08 (2H, m; M5 (FAB) nmlz: 310 (M4-H}+,
digbh)led off under reduced pressure, the residue was purified
(3aR I R, 5R 6aS) - 5- Benzyl oxy- -1 -benzyl oxycar bonyl - 4- hyd
oy Q% - HERARS T O TV BRET 18] s Bk alth @ Te" & RS
watdr08 Guriie) MHDL)s yiMitesizesdi nd) FEraep! g1 66 (n0)olumn

was di sso|lved i.n_nmethanol (40 nl) and sodi um net haoxi de
Chf%@%“ﬁﬂiapg?'e =g )ﬂcﬁéﬁt’%ﬂ%ﬁ&g‘?ﬁlf‘éﬁ%r# § 66&&“&3 to
obsiin riheg desirdédaimlet deep@ing qeomtenperiatldr e14pras2 a pale
?gu&s. After Dowex 50Wx 8 was added thereto until
Yel ¥ “®4dfion mi xture becane neutral and it was
'p fridet g5ed, Mie psef vent  vwas¢di,st,| bed. ®#fifz)ynder3r educedt,

ressure. The residue_was dissolved in et h}il acet ate
J=?io?mf)-3 HAbr satllirar éd Atflredis doditm33 (1H, m), 3.07 (1K,
ddh%m*m@?neaﬂbmna,(ta.ael miﬂi,grugc{,Z%;;rLa, Aand Hggpgyl.@?yuﬂ, dd,

or of or mat e , : : re added thereto

TG thert B2 ool 1 35 5-A01 ( By SsTT 1y G-t R st 3F-
dd} J+Ion7,at. 8 hez)sarse scerpsy atau, emf or3 lsdoun, and, 38-6.9, 4.9

i npt.es., The gani c yer S va Wi t t te
ey RS o R hodar et ul T Cantoarbd sodr O (- o
J=3u$ fredle, followed by distilling off of the solvent

under duced pressure, The_residue s purified using
g ¢ S 45 PIHE 8199 ¢ o by St Sftet burSpHy - ( Adxhive: G- Ayt
s0a0%t ateen7, 271-100,1,71VEY) 10 20ht apnsi heradesi red. 15t 1%, 51,

compound (789 rzg ¥i eld 10%9 as a pale yellow solid
antr it <8t adf eteord '?ﬁ’. 62 g, yield 3699 as a pale
M5y eFARwWgRk . 486 MVR) €400 MHz, CDC 3): 6 1.57-1.63 (111,

m, 2,47 (1H, bra), 2.50-2.56 (1H, m, 2.73-2.77 (1H

m, 3.61-3.69 (2H, m, 3.88- 3.92 (1H, m, 4.01 (1H,
<Eglamp=8.78 Hz), 4.49 (1H, d, J=11.7 Hz), 4.48-4.55 (1H,

( zﬁ; 3R ,44':33? 8112 %E,I_B—qjlh‘g/g%%x IndBly1 3-A8afERpy o YR {8 4o

{ 6{ 3B~ bRy basvraBengy] -yl heagytanasdaebonyl - hexahy
dro-_.cycl opentalc]i sgxazol - 4- )éb

(Exeplg epteph PR 2 38 i - o
benzyl - 6- deoxy-] 3- D- gl ucopyranodyl ) ;D gl ucopyr anosi de

*rar.

d (Y
h
HO L o
0, Lo “0H

oH
=0l "OH

OH
{fa) (1R, 35,45,6&R,TR})-7-Benzyloxy-&-hydroxymethyl-3-methoxy-2—
oxa-5-aza-bicyclo[2,2,1]heptane

zide epoxide (Tetrahedron, 26, 1985, 1469 {(2.03 q,

6.97 mmol) was dissolved in ethancl (40 mbL) and Lindlar cakalyst
(0.4 g} was added thereto, Ffollowed by sktirring of the mixbuke
under a hydrogen atmosphere for 2 hours. After the caktalyskt was
removed by celite Filtration, it was dissolwed in ethanpol (40

mL] and the mixkture was heated under reflux for 1 hour. After

T e
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The conpound (751 ng, 0.87 mmol) synthesized in
Exanple 2 (2f) was dissolved in nethylene chloride
(15 nmL) and trichloroacetonitrile (435 I|L, 4.33 nmnol)
and 1, 8- diazabicyclo[5.4.0k-7-undecene (2 drops) were
added thereto, followed by&ttrring of the mixture at
roomtenperature for 1 hour. After the solvent was
distilled off under reduced pressure, the residue was

thpus e et usiarkgusilllilea get fddash reabsm prebEQPRS adfeaphy
%$ xane: eth tate, 6;1-5:1, 1 trleth Ianine,

te ‘%ﬂ W&%BP FAPE P5FAgeL 8 ha§“& U811 ow oi .

chfﬁmhtdgﬁﬁpﬁyndndﬁh%ieﬁg,cﬁﬂ&iid@ﬁﬁthaﬁb&u|ﬁ®SﬂZEd 1NV/V) to

oo EXATR. Qehords S 1el LRRRRD (ot AL G rofap eby £ o Bhown

=ocDidrs nntl) mas added thereto. A solution of imdate

s o B8 R GOBTN o Bk oy S 109 rof - Lhe (Tl b o

J—ata,r ozam Henmemimr{eﬂf o5yl haur (14 ter, ty.iget myﬂxﬁer]e J&4 .8,
eaction mxtu re, t he sol vent

SERY R CHMD T o1 L S B 0 PR B IO T AR P

s)was. puriifi ed, T=iing 8k} j ca qgel(1fil ash &aglumuzy, 4.64 (14,
C ogr.a exane: di ethyl 109 a- ether, 2:1-1:1,
5*v?@%ﬂ?§-ggt§§% %ﬂé desired title compound (a, f3 F
MSm RERIr @)/ z€ 5166 ngi+yi el d 64% as col orl ess anor phous
matter, 1H NWVR (400 MHz, CDCl13): 5 1.19 (1.5H, d,
J=2.9Hz), 1.20 (1.5H, d, J=2.9 Hz), 1.62-1.68 (0.5H,
(7h) , {1R79R,14B45R; FROHf-HYdroRy30-Ry o yf® £ bil - Igme thoxy-2-
- _8- . A e Z h 4 T & - 8
O R e L A TR B e e
4. 10- Bhe Locfipund nj 93U 1@2- 4. BY 1oBH) ayntileG3ed 87 [Fdpple

? oy SO0 b S Jstd b o8, 2 iy s

hyﬂgp*qdquaﬁpgn @Qﬂﬁn@l@was(qﬂdpd thereto, followed by
5 t_{§@J&g4%ESBhgqutgrEeﬂﬁﬂép)%YHydggﬁgwl %%@EQPQY%DLIW%X@EEMJ:S

dro- cycl opental cli soxazol - 4-vyl
}‘Lerg e Fp_t@l_f)‘éqqi-ﬁa 4&{9&‘(@3 jﬁy4£:ﬁ.ilp. tepfiltration, the solvent

wa el 318 =A08PK Yirrdrl- QEM@@&V 5@@9%&& arhe 0L QRN aRgsi d
e The caonpound ( 516 ny, synt hesi zed in

di psalisice 1nee ey aH?s%%‘HF@dEFinaﬁ‘éet%de%@an) and
hy8 e rbbnityd aNGrisadiam,mebhexj ded 22hzyllehbrbFornate

02?§| was added thereto, fallowed Qy -stirring of the
( re vaf | SO Ko MR HISHITRE T RP 1 FO1G8rANgY stirring of

the mixture at 0°C for 2 hours. After water {20 mL)} was added

thereto at 0°C and the mixture was extracted with =khyl acetate,
the organic layer was washed with saturated brine (20 mL) and
dried with anhydrous sodium sulfate, followed by distilling ofFF
of the solvent under reduced pressure. The residue was purified
using silica gel flash column chromatography (hexane:ethyl
acetate, 1:1-3:1, ¥/V) to chtain the desired title compound {759
myg, yield 7D%} as a colorless solid.

'H MR {400 MHz, CDCl1s:y: & 3.33 (3H, s5), 3.50-4.00 (3B, m}), 4.10-
1.25 (3H, m), 4.8l (1H, brs}, 4.60-4,74 (2H, m), 5.10-5.25 (2ZH,
my, 7.25-7.45 (5H, m};

M5 (FAE} m/z: 310 {M+H]".

- MR o G - -
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to roomtenperature, Dowex 50Wx 8 was added thereto §
until the reaction m xture becanme neutral and it was
filtered, followed by distilling off of the sol vent :
under reduced pressure- The residue was purified !
using silica gel flash col &4 — chromat ogr aphy.

(hexane: di ethyl ether, 1.5:1-1:1, v/v) to obtain the
desired title conpound (173 ng, yield 47% as

colorless anor phous matter. 111 NWR (400 MHz, CDC13):

B Y TN R

S 1.61-1. 69 % 2.48-2.55_ (1H n) 2.72.2,78
CTe R LRy 3535 R(KN “HFerFEeos -G 3.21 (111, dd,
buQfﬁhﬂﬁetﬁyﬁsiiﬁLDKQmaﬂhfﬂi}mﬁehﬂxﬂ'f%dhahﬁ Jediz) ,

o1 AR 3 &t e - Saoueb i Lo Rty 9ter 35 4

(211, THY cofpbOnd. GIA2( A1, 0 M9 11&@16 51.r16)1£he(55_’lzla;:1 imExample

7 il sbti Seober R Fliasiale T ol B legpvnsii

chI&ﬂIﬂMRﬂBRﬁ@.&@ 58- mmzylvmeyalidxahyltérmta,11@11uwed by
cl opent a%é:] i soxazcl - 9- vl i
Sng of ¢ MFW‘OC{“‘:‘, 8093 g After At was

ﬂ@ﬂﬁmeld- By dEOX yeHa+Dr BE UEDpYhaeesy] Jwas Boglusgey naresnde
The congound (363 ng, 0.32 mml ) synthesized in
bexzaifipice18r{d; ) Ahasldi Ssth vERL] n"HBIAFATE 208 H9 SHEUFN

waé%ﬁ%@dpg{ﬁﬂé ngi PYHALGXT dgs 39l gﬂakgp (4o W) was agded ,

thereto 0 stirring o e mxture at 80C
théoFedB ahontcs .andf tRe Iﬁ)ﬂﬂﬂﬂﬂ&gwh.ﬁ) eXtoomrbanperiatathgl acetate,

sat ur at. ed aqueous anmmonium chl oride sol ution 15 . nL
th A et N BARET T P et Shea it ot b ngde
drexd ﬁﬁ(ﬂhednhwdﬂ‘bLe;t hy&ﬂlmeitﬂIfEEéloﬁol‘ﬂL@wedAhﬁreﬁl.ﬁhdl ing ofE
Ia er th sat ated b .
Ofaﬁﬂ ) eanvvllf gaous PIE“ il s%fgafesl e hréa'olg nﬁled
usivas «dilstr| §eu ﬁfafshundhmmr eﬁhxcmdto@raas'&ur{eﬂxim qudgildue
acgﬁibﬁatogégd% IQ% %ELICQ'@ﬁQ 5§§Qd {éﬁ%/n&ompou%g {213 mg,

phy ‘( hexane: €th acet ate,
viehe BEsi nedatcrﬁtlloe‘le@ﬁp@uhd (313 ng, yield 919 as paI e

1 tter ( VHz, 13) :

A e S LN A R

0. ¢AH 4 .ism) , =2, 71332 06 (aﬂH sm 3. 35131(5[11 sdd, 3.]&"9:530 B28,
Hz 9. )5 3,32 §1 , 8

w 530 G788 i p (Bl gloh Ty, Wy otk (e

m) )4 - & 35- ﬂHAOE‘-},( 211£9 ), 4n15144?67{f( ‘ﬂﬂ, n), B T5-RHITD),

5 48N 1dD my 2 P Waedysn, wy, 7.41 (20, w, 7.55 (18, m,

7.95 (28, ml;

M5 (FAB) m/fz: 52B {(M+H)'.

{7d} (2R, 3R, 4R, 5R) -N-Benzyloxycarbonyl-3-benzoyl-2, 5-
dihydroxymethyl-4-hydroxypyrrolidine

The compound {297 mg, 1.8% mmol) synthesized in Example
7 (7c) was dissolved in trifluorcacetic acid:water (4:1, 12 mL}
and the mixtvere was stirred at room Eemperature for 15 minukes. :
After water {20 mL} was added to the reaction mixture at (0°C and
the mixture was extracted wilth dichloromethane (30 mL), the
organic layer was washed with saturated agquecus sodium

hydrogencarbonate {20 mL} and saturakted brine (20 mL) and dried

[




dEaedtaa

J=10.3 Hz), 7.15-7.44 (35H, m; M5 (FAB) niz: 1084
(MtH) " . (61) .

(13, 3R, 4R, 33) - 1- Ami no- 3- hydr oxy- 5- hydr oxynet hyl -

cycl opent a- 4-yl 4-0-(6-deoxy-j 3-D gl ucopyranosyl) - a-0-
gl ucopyr anosi de The conpourdd4(813 ng, 0.29 mml)
synthesized in Exanple 6 (6k) was dissolved in

nmet hanol (8 nmL) and ethyl acetate (4 nL) and

WJ_tEMd;EIQEtHIQJUS 5881 ¥ (.3511@59@5)fcﬁ.ﬁ@w@g%ﬁﬂlﬁ@lm%g off of the
hydr oxi de-carbon (300 ng) were added thereto,

sof BPRbsey TeRFFId RFeSFUEhe APREERTduS VRS HE SSolved in

ethSAPET Al ke URSe I 1R RYAPOSERDN AraBsPHaNE diekobv iRy hdiun
After the cellte filtration, the solvent was distjl| ed

bogphydrifier (SPedut®d prasBarl did "AkEhafmy 37Af) 3

th@%Je@mmuewié\@t&r 4390 his) o addegrd har 6t@.for 20
fol [owed by stirring of fthe m xture at room

nipeEper apliFer fHTUretaf mAEPUSARPEP NI e cdpyeit (Kadll was

ad&é& .;ad t%;al ! lésg‘-b&t;{ mqm‘!s& redyeed %Er%%%?%oaéi t@bwgig)ﬁusff

| Sh exch ange col
un@mtmd@esl%ammea mee:r)-rateﬁutlmerrm was waddgsukhkireto

anHSHRY iyl Ga 9&% J,Jtafa@ts gl e@p@"@égg&pws( ;hy'the

acet at e: net hanol : wat er, obtain t
ordeni¢ ekhveirt vas cio?rﬁ:l‘zﬁgfnethlO?ﬁth-‘ﬂ b el e I8 o Samlh fpw giried

w1‘§]€ﬁ|5!1181¥¥rcﬁ)%lu 15%%3?11?&\'%1%?9@ I\Wliloae@)b% cﬁ_sltllglﬁ%uafﬂ'of the

soflyept ymger pedgecd gyepgure. nffbe JaewiU(emaq erifyed gsing
51§1§aF391 fialﬁ &éiﬁmdj@hrgmgtégréﬁﬁg kﬂéxaﬂ% %ﬂh&iléceﬂﬁ%e,
2: g 5%thjqo oaaglg_;p@ ﬁesGI )tlEBCB@P%PQﬂ){%éﬁ(%%@ ;?eld
8583 885 (d dd1o@llesd =518, 4.9 Hz), 4.11-6.14 (1H m,
1436(1H d, J=7.8 Hz 5.06 (1H, d, J=3.9 Hz); 13C
I NF#R ({228 Nz, IHEa): 366893. 3g. (37, uy. 74,9846.88, (4H, m),
540 B, B G, Bl g Tl
J=(FABJzW z: 456 (MrH)' <Exanple 7>
ssl 2RaBR AR 58y 2 2B hydr oxynet hyl - 4- hy. dr oxypyrrol i di n
(g-éleoiy?p- D- gl ucopyr anosyl ) - a- D- gl ucopyr anosi de

(7eExefm®, bhi SRf 3N NCREROFIk YA rbdn PDA-Hhkroxy-2, 5-
dibenzyloxymethyl-4-benzyloxypyrrolidine

The compound {643 mg, 1.60 mmol}) synthesized in Example
7 {7d) was disscolved in dichloromethane:cyclohexane {1:2, 18 mL]
and benzyl triclorcacetoimidate (2.7 mL, 14.4 mmol)] and
triFluoromethanesulfonic acid (2% pL, 0.32 mmol) were added
thereto, followed by stirring of the mixture at room temperakure
for 2 hours. After saturated agueous sodium hydrogencarbonate
{5 mL] was added to the reaction mixture at 0°C and the mixture
was diluted wikh ekthyl acetate (200 mlL), it was washed with
waker (30 mll and saburated brine {30 mL) and dried with
anhydrous sodium sulfate, followed by distilling off of the
solvent under reduced pressure. The residue was purified using
silica gel flash column chromatography (hexane:etbhyl acelate,
20:1-10:1, Vv/V¥) to obtain 1080 mg of colorlezs o0il. The Chus

A v g ar
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NnOH I~lg HDH' Al O OH OH HOB'OH CH (7a)
(1R, 35,4S, 6R, 7R) - 7- Benzyl oxy- 6- hydr oxynet hyl - 3-' net hox
y-2- oxa-5-aza-bicycl o[ 2, 2, 1] hept ane Azi de epoxi de
(Tetrahedron, 26, 1985, 1469) (2.03 g, 6.97 mol) was
di ssol ved in ethanol (40-nml}>and Lindlar catal yst

(0.4 g) was added thereto, followed by stirring of the
m xture under a hydrogen atnosphere for 2 hours.

obff{rfa 1hB0CRY A/ $ho1¥WaSess MV edsbyi £R)ivea fhl tration,
it was dissolved in ethanol (40 nlL) and the m xture

me (Rane debgalytrtvran (& For 21 Mhburnd AQtEES1YD cardonapg
{45 Gha/ent. 3pesnsh Stisls! adasd frisrden, r esUGREDP LSSt Erinlghe s
resi due was purified using silica_gel flash colum
the GRS gR BptRPT MEPRGT &N T HIPGr ?dé%bq%?nol%ﬂf& Feipagol
waé/./dﬁl)sﬁig_é_gjﬂblbﬁf rhrig‘&& deﬁnhtﬁelﬁﬂéirieﬁlsﬁf\'f/%ﬁmzdlﬂid [ii.r&i}CD%Tfs
| as . a roywn SOl 1 d. ) s
aded 25t Tys At s e gl co S Cgng ggpthte
{13.:d5 .( 3 @gancdlayciHwas) waShéd With, sdtprb=hl 8rine (15
1.7 . ,3.73 (1H. dd, J=5.8 11 .7 Hz), 11 (1H s),
mLl 4 b oyt Sallvfns (s, 31 ) ey by
di SN ifhgHz FF dif 6zhe( Bblves) ,unfAe29r3dd8:d Fitesahre VSTHEAB)
mz: 266 (MrH. .. (Zb L
refldie 238 b0 LG aidice. Aod, BAMRAVF™S. net hoxy- 2
chromxagsapkn- biwyaoicopRh 21 1ddyaptaned 6L .c at/DBOX i ebiagind the
= J? | i € C.IIl'lT C ( 3'3 rless oil.
d gyn ets?%dél W@%’SF@QW’?ggé\%ﬂ?%ﬁf}sso \'?ggglur’l * !
'H npiRhaaob ) bl land 620%4 pal 14di (@m, hydroxdadgioardon J=4.4,

i ) ded therefa,, f.ol.l owed Stifri of _
B'éﬁgzqmngt‘a}yggu de{rqqla ﬁgﬂr%‘glegn {ghﬁoé%he#%“f?orié'%g%ﬁs. 1.28
4.8 t gan,t e, cat@l yigH, wds Fenbviedzby &ald tidnfi it ratlicom, Nz},

e | vent s, di.stiLlled . off under reduced pressure.
5'%‘Ee[l§§sf" UeTV\i/z/a%S?'g’iﬂséng]%/%dn}i'n et hyl acet ate: sat urat ed

MS attFedus/godi 8 @pdld bgencar bonate sol ution (2:1, 20
mL) and benzyl chl oroformate

{7£) (2E,3R,4E,5R)-N-Benzyloxycarbonyl-2,5—dihenzyloxymethyl-1-
benzyloxypyrrolidin-3-yl1 2,3, 6-tri-0O-benzyl-4-0-(2,3,4-Eri-0-
benzyl-6-deoxy—pP-0b-glucopyranasyl] -o-D-glucopyranagside

The compound (426 mg, 0.49 mmol) synthesized in Example
2 (2f} was dissclved in methylene chloride (8 ml) and
trichloroaceconitrile (0.2% mL, 2.45 mmol) and 1,8-
diazabicyclo(5.4.0]-7-undecene (7 pL, ©¢.05 mmeol) 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, 3:1, 1%
triethylamine, Y/V} to obtain imidate (398 mg, BO%) of colorless
oil. The compound (2483 wmg, 0.44 mmol} synthesized in Example 7
{72} was diszolved in diethyl ether (8 mlL) and trimethylsilyl
triflueoromethanesulfonate (7 pL, 44 p mol) was adred thereto
under a nitrogen atmosphere. A sclutieon of imlidate in diethyl

ether {5 mL} was added to the reacticon mixture and the mixture

T
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(0.75 nmL, 5.27 mmol ) was added thereto, followed by
stirring of the mxture at OC for 2 hours. After
water (20 nL) was added thereto at OC and the m xture
was extracted with ethyl acetate, the organic |ayer
was washed with saturated bt¥rme (20 nL) and dried
W t h anhydrous sodium sul fate, followed by distilling
off of the solvent under reduced pressure. The
wad OHiGWEAWES R kkRferAisidig £6kl 1 CH ERIrsl.| asftegol um
chromat ogr aphy (hexane ethyl acetate, 1;1-3:1, VIV)
trigrhodeminet he dési Badumd i) e’aéoﬁ%%ﬁ]d'-o( he thl}ﬂ“eﬂél“t“fe

angoc%e %31@9 lr-%rsl 9§§L§Piécg nflf%% (J_‘LQQl W%r\%ﬂe) i® was

L
P

i IR LRI

[ LT R TR TP

3.33 (3H, s 50-4 ,
dilpig pikh %W'S‘:)l aapeeeta Yip Milﬂﬂ%”a%‘efo‘“stQSSi‘tzlfftEd

aqlﬁsﬂ:)us boddard - I(]%'é'ncéﬂ)onatl\éstﬁEA@] MHri sgigr.ﬁll}@'d"):rlne {20
113 (7c) (1R 33,4S,6R 7Ry-7-Benz

mL byt HF E?ﬁe‘t%l“ﬂf‘?’r%xlﬁi@%wﬁ ?%’eﬁ%aﬂ; 23{’3%51%3“52 godium

sulFRXC| ehe, geﬂﬂéﬁﬁphaﬁedﬁswgﬂlﬁﬂxﬁ‘kf%r&@xd Rangyd @sefre .
The conpound (152 49 nnol%lb§$the5|zed in ©oC c

angedifp FES 199 M w&glﬁ’r%‘%di%& F iFhn &7 3 N9 Wy
chiokdtofrdp ARt d:Sinky i e b} 0tder ( 82: T, v /) Sdo nad i ivarsie
added thereto foIIo¥§$ q%a igirriqg of t?e m xt.ure at
degfredy t181R orpwouRfy 4718 MGa T oRF i T HE By ST Chiat
n WA (8N RS kb1 WasENo. dPNGE;, Br esents modyenzoyd-3 19 (4H,
chloride (86 IT., 0.74 nmol) was added and the ni xture
) wad: 2653 7 ad {BH0@)§ 0f - 85 hiddr . I8 ¢ &7° viat & 1(B®) md- Xdad 1H-
dapadded 1,t bet efn ,ats GC ang, tdleJ“BXbUﬁﬁ Was pexyiacted 1=3.4
with ethyI acetate, the or gani c Iayer was washed with
Hzkgturated brine (20 nL) and dried with anhydrous

M5 SOEA Mgl f &t e, (fr@h F owed by distilling off of the
sol vent under reduced pressure. The residue was
purified wusing silica gel flash colum chronat ography
(7ghexaneirt 4w,lsr) ag et abih ydk@x dme M) - +-byabbapy tfid idin-3-y1
desired title conpound (218 m,. leld 84% as a
1-@of rdegxy 7P 9 UHORKFRR 40T VEE opyrangsifge o4..0. 04
(6H, -ila C.Qm%%uﬁé pHs ﬁﬂ_:[,_. (}01§Znn(t:ﬂ]5%§=ntﬁéslz%-d34n Example
1.511, s), 3.38 (1.511, s) - 3. }11
bf}SF‘faﬁ) dlﬁsa@%lnghn%ydrfcbégbeSﬁﬁld et ﬂngr snlutlon
5(&}51a11.d 20}, ph 166U, Bilir &)ided4 cB9bid 1(11D) mgzﬂ ¥8s added
0.511, , 9 %5 %ZH, 0;5'44 %1 v 1.39-7.3
.thésaaf:r s oy By P Ery of 55 T bw wnfeggs (afikossy
atimosphere for 2 howrs. After the catalyst was removed by
celite filtration, 28% ammonia water (Q.% mlL] was added thereto,
followed by stirring of the mixture for 10 minuntes. After the
solvent was distilled off under reduced pressure and it was
passed through ion exchange resin column with wakter (230 mL), 1%
ammonia water (30 mL} was flowed through. The ammonia water
containing the desired compound was concentrated under reduced
pressure and was purified using silica gel flash column
chromatogaraphy {ethyl acetate;methanol:water, 5:2:1-1:1:1, V¥/¥}
to obtain the desired title compound (47 mg, 64%} as a colorless
solid.
"H NMR {400 MHz, D,©): & 1.15 (38, d, J=5.9 Hz}, 2.92-3.19 (4H,
m}, 3.26-3.72 (130, m), 3.85 (iH, dd, J=5.1, 5.1 Hz), 3.23 (1H,
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M5 (FAB) mz: 528 (MtH)'. (7d)
(2R, 3R, 4R, 5R) - N- Benzyl oxycar bonyl - 3- benaoyl - 2, 5-
di hydr oxynet hyl - 4- hydr oxypyrrol i dine The conpound
(997 ng, 1.89 mmuol) syntheS|zed in Exanple 7 (7c) was
di ssolved in trifluoroacetild?acid:water (4:1,. 12 nl)
and the mxture was stirred at roon1tenperature for 15
m nutes. After water (20 nL) was added to the
ddr eges ilgn smixkEwy £ AB10CLRNA, (736 .01 Kiur & W3S (&N} racted. 6
Ha Tnth di chl oronet hane (30 nL), the organic |ayer was
“Washed with saturated aqueous sodi um
MshyEmjgerrcar bohatsH}20 nl) and saturated brine (20 nl)
and dried Z 114 wth anhydrous sodi um sul f at e,
followed by distilling off of the solvent under
<Ereopbed>pressure. The residue was dissolved in

t 1
2§ SRt p oI g BRLALARG B w0y,
meWabef- E(Siemx): Bvers- g ddedy rd eyt ep-§bhdagwadnbyidéirri ng
ft L t O t Af t t t ed
EGRb R, SRS fe 129 vas added Lo the -

reaction mxture at 0C, ethanol wa§ distilled off
under reduced pressure. Afterm ry (15 nm) was added
thereto and the mixture extid gd with ethyl
acetate (15 nlL), the ordﬁﬁﬁgrﬁayer was washed with
saturated brine (15 &®# with anhydrous
sodi um sul fate, fol%9 Y, dP%tlIIlng of f of the

sol vent under reduced pr slre. The residue was
purified usin silica gel flash colum chronato%{aph

(8phe Rdn@L of i S-4cer ATEEN = £-OVI )3 140 WGBT AT Fe tHE- - £1u0ro-
¢ gg k %&ébg#ﬁm%%@ %%%_%D%E‘%%ﬁ%@? 3.60-3. 38

(9H fipe cotir@®ng, 19.YM, @) 37 muA0- Fy8oh¢sed dp Exanple
[2§}5 we(Bsz'EhsEMde 3G, hlﬁLdIﬂezg;%gr&%ﬂdéj 1459ty Sartdl)sodi um

mzs
hYéEFISEBRIMRESR) N”ﬁeﬁwll XYAr I EBe¥gir gleyleg Boce-cooling,

fuinpﬁmyﬂgpéxﬂﬁlrm& - Qﬁ@zmlmyrfael i@ diMueeIhe Methyl
conmpoun mol ) synthesized i n Exanpl e

lodyds (fas H‘Pssﬂ)r%ed‘“‘}"ﬁ}dF%ﬁIQﬂd@ﬁ‘eFH%ﬁ%t%fadoﬁE?aWé‘t““ was
st&lr&a a8 ribh tARKkRenay! £éF iITheheacetuaicihAal e(d Zuf Whe

4.4 mmol) and trifluoromethanesul Eonic acid (29 pl.
adée@thnﬁ§9)rﬁéggugﬂa%ature under ice-cooling and the mixture

was stirred for 30 minutes. Ethyl acekate (20 mL) was added

thereto and the organic layer was washed with water (20 mL} and

saturated brine (20 mL) and dried with anhydrous sodium sulfate,

followed by distilling off of the solvent under reduced pressura.

The residue was purified using silica gel f£lash column
chromatography {hexane:ethyl acetakte, 6:1-5:1, ¥V/V) to obtain
the desired kitle compound (1.B0 g, yield B1%} as a colorless
oil.

'n NMR (400 MHz, CBCls): & 3.21 {(3H, =), 3.30-5.00 (28H, m), 5.10
{14, m), 5.20 (1H, m), 5.%5 {14, m}, 7.20-7.40 {30H, m):

M3 (FAB) m/z: 938 (M+H)'.

(8t} Allyl 2,3,6-bri-O-benzyl-4-0-(2,3,4-tri-0O-benzyl-6-
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thereto, followed by stirring of the m xture at room
tenperature for 2 hours. After saturated aqueous
sodi um hydr ogencarbonate (5 nL) was added to the
reaction mxture at 0OC and the m xture was dil uted
with ethyl acetate (200 mL}18%it was washed with water :
(30 n.) and saturated brine (30 nL) and dried with i
anhydrous sodium sul fate, followed by distilling off
me&immee d?gl:y%jn-wiqgﬁp$%ﬁ pﬁ%ﬁi&o%yrlﬂ@si&é' due
purified using e flash col um
chrodﬁ@@gﬁﬂpnyn@hékdﬂbgethy?zawﬁﬂdteynthﬁﬁlFE§01& Exgmple
B @ap%@ ElﬁQ@ﬂ:JHJ ?f eﬂfdlesﬁﬂoxini Ja,ett;h.yﬁhya ran (6
0 0 or

ai ned 1080 €SS Oi di sso
mL hed 1eh 538 I 28 &l aﬂ’ﬂl@rréf‘ar AR} 457 - 4283.m0)- 38nEmpbi d’é%ﬁ Geiped

th@%@pn%ﬁﬁlmﬁé‘é HiY st@r§gnm )th\é’aﬁlﬂgﬁeéj atthﬁéglﬁocemperature

fol lowed by stirring of t he m xture at room
fog ehdiearsr e AEET2ES A 1oaf BRFE 4Rt WafAofbigated to

cetisd idihedapfbn UNARr sbeekCeqd R BSSHT ELed\Rirer ufdér Meluced
was added thereto and the mxture was _extracted with

PreffiAe acEtatresides w9 Pﬂ%fé?ﬁa‘l‘ﬁ’d@ 39&“%\&9]\/\&%%5
coWmtl) FabhEs§ehdhy NBekdde: d‘ﬂh)ylaldeﬂéﬁae,d SWiLtl: an_lmdr Y]
sodi um sul fate, foll owed dlStI||§ﬁg of f
Eo o ket tﬂﬁd%?mr%&éalﬁr%%@%‘d The? s.ifaaé 1 as
cop@ﬂéslaedmﬂsi:-mgxss|n{alt¢argel fI ash col utm chr omat ogr aphy
hexanc: ethyl acetate, 4, to_obtain the
Hé&%%%e@&ﬂrﬁouéd%%‘isﬂﬁg 591re$§57850/900a§23ﬁr m}, 3.10
tlﬁOh@r|QS§gOt|qu {duNNRm(4OO VMHz, CDCL,),): 3.60-3.49
dd, 3=4.4, 8.8 IIz) 3.79 4.12
MS(&WBJH)TMZA ?L%E(fﬁﬂ?dd J=3.7, 10.3 Hz), 4.26- 4.61
(61f n), 5 01 (1H d, 5=16. 8 Hz), 5.03 (1H, d, 5=16.8
nl, 7.15-7.38 {20H m ; NB (FAB) m z
(3515é§R(ﬂﬂ+ﬁR} 4(?P? yloxy-N-benzyloxycarbonyl-2-
méﬁﬂ;ﬁﬂﬁ&ﬁﬁl}ﬂﬁmzuhﬂw@ﬂ boayb-&rﬁ-cﬂ-lﬂealgyl-wmat,hyq—

| - 4- benzyloxypyrrolldln _éy
Erb> %FQFH%HF B pEHRAY-A-er sy H A E#PC?PYIEHDEYlj —e-D-

glggﬁﬁaﬁaﬁésgggxy D-glucopyranosyl) a-fl-glucopyranosid
he conmpound (426 ngg mmol ) synthesized in
QEPVQ

Exanpfe® <ompgpy wase i o7 AReY h§ ¥R TAe6r ite (8

ExBhplarkd (abi i 6 ericaceteai i lrdeezhg:ﬁ)eﬁé dHlor2dd5{maei)) and
undecene ( %AL, 0. 05

1, O- dlazach clo
e f) G tsr oA € Son Bt HoPP ol et e Py of “the
diBftaiidye1al 50 oo ureiFRer adh e[ 1 fd@bpi&:mmlﬂdesd HAfidwrtd,he
| ve dlstllle of f nder reduc d pressure,,  th
eof Dl et Stitid 1ok ol Myt an EgiY TenBLERRHLS £ S0

minutes, After the soalvent was distilled off under reduced

PR RTRT R,

WA me e e

pressure, the residue was purified using silica gel flash c<column
chromatography {hexane:ethyl acetakte, 4:1, 1% triethylamine,
¥/V] to obtain imidate (567.3 mg, 64%) of colorless oil. The
compound [(3830.8 mg, 0.85 mmol) synthesized in Example 1 {(1i}) was
dissolved in diethyl ether {13 mlL}) and trimethylsilyl
trifluoromethanesulfonakte (8.0 pL, 0.044 mmol) was dissolved in
diethyl ether (2 mL} under a nitrogen atmosphere and it was
added. A solution of imidate (567.8 mg) in diethyl ether (5 mL)

was added to the reactlion mixture and Che mizture was stirred at

room temperature for 2 hours. After Eriethylamine (8.0 UL,

[ -



flash col um chronmat ography (hexane: ethyl acetate,
5:1, 1% triethylamne, V/V) to obtain imdate (398
ng, 305~) of colorless oil. The conpound (248 ny,
0.44 mmol) synthesized in Beamle 7 (7e) was

di ssolved in diethyl ether (8 nL) and trinethylsilyl
trifluoronethanesul fonate (7 pL, 44 p not) was added
thereto under a nitrogen atnosphere. A solution of
imdate in diethyl ether (5 mL) was added to the

0. EE?CIEII!I%H Waét g&&e&% ttlﬂ% % '%ip:} 1§%xﬁ&§e ari'cil'Qhem@g’lvent

room t enperatureé ours. Afte
waﬁrdmml&m péf (wrded [redgBed orsssunas atldeds td;luhed with

ethgf‘cééé%& gHrrﬁL} anfh the RAHYEY WMaS. %ét?éd L}ied Q{i{urated
duce

der ressure, It was diluted wth eth
aqgeeatwding htgrQﬂﬂﬁ3ﬂﬁ§ﬁédtﬁMQQiQ§aFGré?%d agueous

Oth‘ @JBGQEQQ& NSALRPB0CmL.Y | 0 RlgL o ANChe %Maﬁ&\%dl dNGas

After the organic layer was dried
dr%ﬁy‘dﬁf'ﬁh@@ﬁé—FW QgL éulfiﬁ@rsé'-lhﬁeﬁf’l\ﬂﬁst dHast Ais @dlled

ofgLr I#LT[}S ?edLSQH ff?ﬁu%%sﬁflﬁ e ﬂ:es‘lﬁuée& 30if3 the o

usi ng I'ca ge roma ograp
migheranesdpetrhyie@turemg 4iljcd/o@l ttdashtadiunrhe

en Rkl FeBBRRIICehL ey 3t PP G Jepfgfe e

delsIZ):ed zmescemp:mw a lf):,rmSIE‘B}& 3, {13% thered£85s ( 1H,
Hz), 3.93 (1H dd, J=5.1, 5. 1 Hz),
C“i %lf‘s(slﬁmﬁph?lu% ‘%ﬁ'ﬁ—‘iza)r 5.03 (1H, d, J=3.6 Hz); NS

H(bEﬂD){waMMJZ:D(dYHB & 3(20) (3H, s), 3.25-5.20 (39H, m},
2R 3R 4R 5R) 5-~i hydr oxymnet hyl - 4- hydr oxypyrrol i di n-

rmr

MS41: ﬁaﬁﬁmexyam Derg#tiicopyr anosyl ) - a- D- gl ucopyr anosi de
The conpound (218 ng, 0.15 mmol) synthesized in
Exanmple 7 {7f) was di ssolved in 1% hydrochloric acid

(aapt hEROBR SR UHA-MIrdrbRyvAtYh it xRSt pal tiadirdMi din-3-y1 4-0—
hydr oxi de-carbon (110 ng) was added t hereto,
{or BRFRRM T Shffee¥y h TGO OPHERTASY A & Hn%l’é%ﬂﬂé’ﬂ’llf?&%’g%%

at rmsm@r&nff;%n& hoss S n&ft@rlinﬁnﬂa}t %ly)ﬁheé’\@??ed gpoved
celite tratlon aammnla wat er

E”ﬁ’iﬂﬂje‘ﬂ & HAFet B2s ‘1“0?5106\76@3 by mathenehg (bY I:E‘II('i'e Cﬁf‘)‘%ﬁ’)cﬁJe"“? L%

aqﬁ@éui&}mrﬁﬁhﬁﬁrlé\fdcﬁ.ﬁﬂ EbBuL S5 \wevat 2MSpQ1§atdlluheﬂ @fdxide-
der reduced pressure and it vasg assed roug% i on

caé %‘ha[n]é’ Fasi e dt FREWRat P (l LY sf%rréﬁ?rﬂ?ﬁ ghe
miwehesd (ndldrnh) hivdsSoddroweslos i« For TRehGianni aFved ehe

catalyst was removed by celite filtration, 28% ammonia water
(0.5 mL) was added thereto and the mizture was stirred fer 10
minutes. After the sclvent was distilled off under reduced
pressure and the aqueous solution (100 mL} was subjecked to ion
gxchange resin {Dowex 50w x B) column, it was eluted with 1%
ammonia water (100 mL). The ammonia water contalning the
desired compound was concentrated under reduced pressure and the
reésidue Was purified using silica gel flash column
chromatography {ethyl acetate:methanol:water, 5:2:1-1:1:1, V/V)
toe obtain the desired tikle compound {49.1 mg, 95%} as a
colorless solid.

‘H HMR (400 MH=z, CDCl.): 5 3.00-4.20 (1%9H, m), 3.27 (3H, s), 4.37
{(1H, d, J=8.0 H=z}, 4.98 (1K, d, J=3.7 Hz]);

L R PR e,
N " .



contai ning the desired conpound was concentrated under
reduced pressure and was purified using silica ge
flash columm chromat ography (et hyl

acet at eTnet hanol :water, 5:2:1-1:1:1, VIV) to obtain
the desired title conpound {287-ny, 64% as a colorless
solid. "H NWR (400 MHz, 020): 6 1.15 (3H, d, J=5.9

Hz), 2.92-3.19 (4H, m), 3.26-3.73 (13H m), 3.85 (1H,
Msd@mﬂ}—%ﬂz 274 Hmyy+3.93 (1H 117 dd, J=5.1, 5.1 Hz),
. (1Hd380Hz)503(1HdJS6 Hz)) MB

(FAB) mz: 472 (M+H)' <Exanpl e 8>
<E&8ﬁbiﬁ%g#R)-4-FNdroxy-Z-hydroxynethyI-pyrrolidin-3-y|
4-0- ( 6- o -
(2 oy 4 BRB950 TR B By By o B Siidsmdr At e
deﬁﬁ%fﬁqﬁJﬁﬂu@@ﬁ#ﬁﬁhd§¥nqOHDg @iﬁ;ﬁb 5?%5fﬁel¥ﬂ&Embhhfﬂéé¥
lice "om Iyl

C“EP3“@ﬂ6V1 olﬁ%hzyl 4-0-(2,3,4-tri-0-benzyl -6-fl uoro-

6- deoxy-[ 3- 0- gl ucopyr anosyl)-a | ucopyr anosi de The
conmpound (2.19 g, 2.37 nnnl)}ﬁyﬁ§ﬁzsized in Exanple 2
t

(2c) was dissolved in N, N or mam de (45 L)

and sodi um hydride (0.1%°gY 2}/5 nhol) was added

t hereto under ice-coo Q. TolHeeowed by stirring of

the mxture for 10 mnutes. Nthyl iodide (0.3 ni,

4.82 mtl) was added®¥hdf eP®-,and the nixture was

stirred at room tenperattire for 5 hours. Methanol (5
{9rl) WR&s SRadiRledtPentheleeadt-benzplsatymaebonger2-

b 1SRN SR BHEEAS o Lhed Thereto and
the oFfanianpoaydr {(dat? wasﬁea? Wikt W 6ED 2R arl i nafidempl e
1 %flng.?&se%] ?Ebﬂ?ecﬁ 2131' %lh?ﬂ%néjrdh%r é%}%l%%gg{g}‘llé (1:2, 180

I um su | owed dlstl off o
mLioF'vférhEHm'éleFr%@dkﬁé’écsﬁ@swaée {The mfesﬂ@uéﬂmmﬂli and

tr@9iﬁ£idﬂ%tﬂ§h@9uf&dﬂfﬁaagfa fif%ﬁhm%9|P§Tﬁ mmol) were added
thereto, followed by stirring of the mixture at room ktemperature
for 1 hour. After saturated agueous sodium hydrogencarbonate
solution (20 mL) was added to tEhe reaction mixture at 0*C and
the mixture was diluted with ethyl acetate {200 mL), it was
washed with water ({300 mL} and saturated aquecus sodium
hydrogencarbonate sclutbticn (300 mL}) and dried with anhydrous
sodium sulfate, followed by distilling oEf ofF the sclvenk under
reduced pressure. The residue was purified unsing silica gel
flash column chromatography (hexane:ethyl acetate, 5:1-2:1, V/V)
to obbtain 4.71 g of pale yellow oil.

'H NMR {400 MHz, CDCl.): B 3.50-4.20 (4H, m), 4.45-4.80 (3H, m),
5.00-5.80 (5H, m}, 7.32-7.46 {12H, m}, 7.59 (1H, m), 7.99 [2H,
m) ;

M5 [F&B] mfz: 462 (M4+H)".

[9b] (2R, 3R, 415] -3-Benzoyloxy-H-benzyloxycarbonyl-2-
henzyloxymethyl-4-hydroxy-pyrrelidine
The compound {183 mg, 0.40 mmol}! synthesized in Example
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chromat ogr aphy (hexane: ethyl acetate, 6:1-5:1, VIV) to
obtain the desired title conmpound (1.80 g, yield 81%
as a colorless oil. 1H NWR (400 MHz, CDC13): S 3.21
(3H, s), 3.30-5.00 (2811, m, 5.10 (1H m, 5.20 (1H,
n, 5.95 (1H, n), 7.20-7.46%¢30H m; MS (FAB) m z:
938 (MtH) % (8b) Al lyl
2,3,6-tri-0-benzyl-4-0-(2,3,4-tri-o-benzyl.-6 i?
9 ed hexas- ea_d.e@med?lla gt tieppyfaradytldd- gl weopynanoeaiidine
The congound , .1.92 mmol) nt hesi zed, in
(IExlmlle ~8 T@Qﬁj\ﬂ¥§ gF%EB?Q&QTEtHaﬁﬁgﬁﬁﬁﬂﬂlc(%Slﬂijnﬁﬁﬂf
(ot £d mahy dr. @b Ui )( Grerel dadeid derl-bad] s ahhern 8¢ {dilnring of
(67.4 ng, 0.38 nnnl% was added thereto, followed by
thgtqu%@ aF ¥tve IRFxtUrelrat-erooMitteApenbetrél My 1qas added

ho rs ber, 4 Le t S ho
LhEETi{ & f%l CPEHE @ﬁ 'ggigéétgﬁg% |gtﬁgfﬁgﬁqﬁplun er
chlﬂaﬁ;&&dthpresganxr lager ress dushedswptlr ifdtedatsdigrine (10

mL P! Ju{&%&%@ %1@?%@9%‘:8@%\%&%& Eé‘@é‘y f(o'iZéQQS hyl

acet at e, to o alnthe esire
ditfillErgonBbumtl Yk 481genyiwlder82egues] rokenkess The

re?glﬁ{eoh %sgﬂggfeécbélsl(ﬂzgu\@iﬂogMI'Zfl%]ac)lumnS 3. 20

5.10 m, 7.20-7.40
chi@oatkargphy VB HIB): eyl .ggga(tm.kgt 1, (‘8’6’)} to cbtain the

de%gﬁc?’%l@& éﬂr&%ﬂﬁﬁd Qxy- I%Ib%%M_EO?SM@ﬁr@WE)aZE yellow oil.
benzyl oxynet hyl) pyrrol i di n- 3-

H 2B, Gdﬂaumfbmzyﬂ4603(2$sqm (aH, m), 4.25-4.75 {31, m,

A iy At R R A

7.8yntdtbsidzed=% rf HNanpl e 8 (8b) mas di ssol ved in
I .C ri ¢14 mL) and trichloroacetonitrile
s TR 508 SRR it

) and 1, 8-
di azabi cycl o[ 5. 4. 0] undec-7-ene (1 drop) were added

ra&her{@hofm il |N0-‘é’ﬁﬁzpl/m§§darﬂ:bﬂ%fﬂi 5&&%%%@&@Lat@9%ro-

enperature for 30 - m nutes ter thé sol vent” was
PFH¥%&%4Hﬂ§d of f under reduced pressure, the residue was

puriffed dsipRdngi kbs@ n@el 2f 1 asfinL0l HE‘ch&Hz‘H@tJ_HgEW
ghexane et hyl acetate, 4:1, 1%triethyl am ne

B haitifsi A Azt qber, 8 W'WXEFLE%‘F%HI@S?L& fnd \Tl%ne

dlggmmmehoeaﬁeuﬁ 07,100 85aemul i aSyinf hesia @holl N EXAMRIRA
1 (1i) was dissolved in diethyl ether (13 nmL) and
th????ﬁﬂqﬁyrngQH The temperature of the mixture was gradually

raised and the mixture was stirred at €e0°C for 1 hour. After

sabturated aqueois sodium hydrogencarbonate solubion was added

thereto at 0°C until foaming did not occur, the mixture was
extracted with ethyl acetate and the organic layer was washed
with saturated brine {20 mi) and dried with anhydrous sodium
=zulfate, follwed by distilling cff of the solwvent under reduced
pressure. The residue was purified using silica gel flash
column chromatography (hexane:ethyl acetate, 4571, V/V) to ocbtain
a pale yellow oil {545 mg)l. The thu=s obtained pale yellow oil
(545 mg} was dissclved in methanol (10 mL} and potassium
carbonate (50 mg} was added thereto, folleowed by stirring of Lhe
mixture at room temperature for 20 minutes. After the solwvent

was distilled oFf under reduced pressure, water (20 ml) was
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trifluoronethanesul fonate (8.0 IL, 0.044 nmol) was

di ssolved in diethyl ether (2 nL) under a nitrogen

at nosphere and it was added. A solution of imdate
(567,8 ng) in diethyl ether (5 nL) was added to the
reaction mixture and the mil¥#ure was stirred at room
tenperature for 2 hours. After triethylamne (S.~ IL?
119 0.057 nmol) was added to the reaction mxture and

adhBe &freeBt andagddinskihle o fetRdered aduted t AT SR M e .
it was diluted with ethyl acetate 1g{ZO n.) and the
Thii QFIFE WA Y S Stiet ""\%Fl"‘ﬁds‘é]ﬁ}‘r areyra ‘?ﬁé:b"déi sédPupy? - The

sth&El@@ﬁﬁCﬂ?B@iﬂeﬁi sgruthasr (:%Qiu&b}i @fkﬁh:ﬁﬂﬁaUEﬁﬁeﬁ-l@rﬁmdue

ter t or gan Wit

vl Ry s BB e SPEL FHETCGPOaM ShESTREEeF ATy

.:hefcﬁnarmiamya r eckiced: plzessuvﬂnarmb bhEat:esulﬁhJeleemn‘eai il Hg:
the Emmxture\ﬁ ﬁ |E‘9 sili.ca gel flash

=0 %‘F % ERronat obrap exane dr eEnyT® ether, 3:1, VI V)

1u tyMH aqbatmﬁ JNepcdesd raed 1ot4 eéucqrmouﬁlﬂ a ferm, 645034, m,
Eﬁﬁ 13% thereof_as .color]ess armr phous matter. 'H

(24?00(f’k?lulzf“'1 coctdy7-9% 818h rdg s), 3.25-5.20 (39H,
Msni(dij'lam?na(i*?m@ (d3h, . mM; M5 (FAB) nmiz: 1327 (M+H)'.

(2R, 3R, 4R) - 4- Hydr oxy- 2- hydr oxynet hyl - pyrrol i di n- 3-yl
{94} 0-(2R, 3R, 1R) -N—Benzyloxycarbonyl-2-benzyloxymethyl-41-fluoro—

STk e e i S e A R W S e A S
debRy a1 ac8p{ 8o A -diss@l v yirangeidanol (10 M)

contai ning 1% aqueous hydrochloric acid solution and
201 paP? LAERRT df B3] @8- Laf B 0GY Righe freh ddefxample

1 t(mﬁr 6fy, dfigkdpwead 1b1ymst;hﬂ¢m Bilobh@ MXmuyeanader a

dr ogen at nps here for hours. After the_ catalyst
erg el GO ERPRR | e P Ty b o5 bR mlofira. wat or

d1&9a1§l o854 agided.hherek® and ,u&.he?ﬁn piddAn AR Sdddd ed
m nutes. After the solvent was distilled off

foor 1
thapge?- feddeved kﬁf%éﬁifén%rﬂf tthe ﬁléqﬁ'é‘bﬂ% o FaPlokr Ry ture

foHLf!E Wauseb] eglredrt fnd Qb1 v@%ENARYEdi=ASi1N el DOV Xur2RW X
colum, it was eluted with 1i . _anmonia water (100

fEﬂESEdﬂ%ESHﬁﬁm?WéPﬂE%rﬁ% #ﬁ“ﬁgf%ﬁ% ugjdyg; padica gel

flﬁm%ngﬁﬁrwmbeeg1Mﬁf et ROl Coel: tFift&$S!§lE B aryg
resi aue S pur 1 e us.|l a el

crg oy ety oriDo Phshbe Do, i eat 2 L e Hahel e or

coboPtdeslnil], Thle\/):ompmnﬁbt{&iﬁﬁ inhe SIS mee 1y ﬁjrlethem_ze.d in

Ex%%ﬁfé‘ﬂjq g} wasrgisso§9%d in dlethyl ether (12 mL}) and

trimebhyisilyl trilluoromethanesulfonate (13 pl, 73 pmol) was
added thereto under a nitrogen atmosphere. & solution of
imidate in diethyl ekher {8 ml) was added to the reaction
mixture and the mixbture was stirred at room temperature For 1.5
hours. After triethylamine (20 pL, 146 pmol) was added to the
reaction mixture and the solwent was distilled ¢ff under reduced
pressure, the residue was diluted with ethyl acebate (20 mL] and
the mixture was washed with saturated aqueous sodium
hydrogencarbonate (20 mL} ard saturated brine (20 mL). &fter
Lhe organic layer was dried with anhydrous sodium sulfabe, the

solvent was distilled off under reduced pressure and the residue

[



colorless solid. "H NUR (400 MHz, CDC 3]: 6 3.00-4.20
(19H, m, 3.27 (3H, s), 4.37 (1H, d, J=0O0 Hz), 4.98
(1H, d, J=3.7 Hz); 120 MS (FAB) mlz: 472 (MtH'. j.
<Exanpl e 9>
(2R 3R, 4R) - 4- Fl uor o- 2- hydr d€ynet hyl - pyrrol i di n- 3-y!
4-0- (6- deoxy-a-D gl ucopyranosyl)-a- D gl ucopyr anosi de
(Exenplification conpound No. 1-115) Ii HO- Il ) F
wad b Gled ubluBy -0 caHge ! 98)ash column chromatography
3RAR yl,oxy e I r
{h%]éﬁfigﬂdol)?y)n ?h B}Ohfdﬁbxy py%% B %%IZ e)éff:‘glreEi oy bLe

cofBodid G ﬁoﬁié’rmm}_t) n@ynnheslazﬁiolﬂ i s dmxap 5@ mE_I;,(E'h}) s
gESfolved i n methyl ene chl ori de: cycl ohexane (1;2, 1"
“o4PTLlef Bédnzyl trichl oroacetoimidate (2.0 ni, 10.88

IHnﬂml){mudmuIdﬂdlqrormnhaneqsmfQﬂl G=aCh di)3. 57 06L5 . 60 {350,
15.3 mol ) were added thereto, followed by stirring
m of 7t M hidft dE8Hat™rioom tenperature for 1 hour. After

MsSataEated ageeeugssnd] um hydr ogencar bonate sol ution
(20 n.) was added to the reaction mxture at 0C and

the m xture was diluted with ethyl acetate (200 ni),
(ol V@R, IRQSHEH Wlbrvel -aiydrd3domet)yiaqpdrsal s ad-eh vyl 1-0-
aueous sodi um hydrogencar bonate sol ution (300 niL)
(6zA8C g 1% Bl BRCRATAREY L § ~ T S \AeBUF 23R 2194 ol | owed by

di st f f
The r ook dlbachal (10F G WB0L AT o\ hERVESH D IRSRHARLe 9
f9d<b| W cbhﬁcme@gxrariﬁyh&ﬁe@(@ﬂ@rétchybltédeettataeol5sqlxgzlpn (5

mL X)ld gﬁ%l %ﬁ%@éégolgyiﬂ:ﬁngg?gaéﬁ%()ﬂ L{g\'ﬁv H%i SWOEQQ(_I???%{&&)&QQIE-.tD,

fo5100ed 180 SEEECing of7 the. mimginel PHdef)a Iydsgaenatgsphere
foz gght(nﬂ_! P;Mer '\ﬁlE.( Fc.‘%%)ﬁll E wa@-ﬁ%e&%g& by ((%.)ltﬂ Eiltration,

QZR 3R 1S) - 3-Benzoyl oxy- N benzyl oxycar bonyl -
AMMOTL1 a water (0.2 mLl was added thereto and the mixkure was

stirred For 10 minutes. After the solwvent was distilled off

under reduced pressure and it was passed through lon exchange

resin (Dowax 50w ®x 3} column with water (30 mL), 1% ammonia
water (30 mL} was flowed through. The ammonia watef'containing
the desired compound was concentraked under reduced pressure and
the residue was purified wsing silica gel [lash column
chromatography (echyl acetate:methanol:water, 5:2:1-1:1:1, V/v}
to cbtain the desired title compound {26 mg, 65%) as a colorless
=plid.

'H NMMR {500 MHz, CDGl,): & 1.18 (3H, d, J=5.9% Hz), 2.98-3.16 {(dH,
my, 3.47-3.77 (124, m}, 4.11 {1H, dd, JI=4.92, 20.5 Hz), 5.02 (1H,
mj, 5.23 {1H, m};

MS {FAB) m/fz: 444 (MtH}'.

<Example 10>
{2R, 3R, 4R} -4-Hydroxy-2-Flucrcmekhyl-pyrrolidin-3-y1 4-0-(6-
deoxy—pP-D-glucopyranosyl) —a-D—glucopyrancside (Exemplificaticon

compound Heo. 1-119)




benzyl oxynet hyl - 4- hydr oxy-pyrrolidine The conpound ;
(183 ng, 0.40 mmol) synthesized in Exanple 121 9 (9a) 3
was di ssolved in nethylene chloride (4 nl) and :
pyridine (96 pl., 1.20 nmmul) and :
trifluoronethanesul foni c acdid anhydride (0.10 ni, i
0. 60 mmol ) were added thereto, followed by stirring of ;
the mixture at OC for 20 minutes. After water (10 niL) :

was added thereto at OC and the Jii xture was extracted L
w th nethyl ene chloride, thePg;gaglc | ayer was washed !
with saturated brine (10 : ied wth anhydrous ‘.
sodi um sul fate, followed" I stilTing off of the :

sol vent under reduce
purified using silica
(hexane- et hyl acetat%?
desired title conpound n% yield 5099 as a pale
(1fal | owFerR: 4Rhﬂ3'ﬁﬁR¥PH¥Hﬁ epECIRYcarkogy 2524, 20
£10A2dme Ay 1- 24n ¢ bk 3 idne ©S-10-5.60 (5H m,
7.32-7.46 ( %&3’7@‘7& lnet,J74Hz) 7.99 (2H,
d, J= ghe ¢gﬂpoung G%@@gmqﬂ 636mmq#m+ﬁynth%@k5ed in Example
1 (2R 3R AR sNo BEAT HrOXY D 2B DA éreb_ﬁﬂﬁy' oxYi®t Bk - 4-flu
oro-_pyrrolidine The conpound ( ng 12 ol )
dl§§h¥¥ﬂﬂﬁﬁ?§&1ﬁﬁrE%&ﬁHPéflée(ﬁbﬂ +d s%&ﬂmﬂgé} §as added
tnkr2edli JRthoMyet hane 20 bk rande di-etylard RASULEMEua11
t?lfluorlde (0.84 nL, '6.36 ann was adgﬂ% thgre %ﬁ Y
radted 200 tﬁl&emi:enmeﬁr atagr etofrﬂtdwatrrﬁﬂ‘tm rferrvvashugma.duaf tyr
rai sed. and t ur S stir t 60C f 1 hou
s BePlf ot e BuPladionrbRllalt genion s B e Haea
theokth i on orasuaddedoainhes etial &bt0£h¢uﬁl|Lh%0ﬂﬁ1iukdjh@s
not occur, the xture was. _extracted with e
exiLREREL Ukl eHevhraggiAtel M %§“ﬁa€'ﬁ%&rg\ﬁi¥ﬁ BYEr was
wasBédraimd sheupecdX@othy ang mini @.ddV\ﬂi’:hecﬂﬁhy_‘,ﬁr atlsydrous
odi um | fate,. fol d.b Stl|| ff
ED%l]JIllenlflfSllllgérEDll uwcegdwepr e%/tslSLre ]_Q a%vent under
reﬁucedlmﬂsﬂmg gitlei casgdle fr.daaspuri:.ﬁiamms&hg oaim:tngr aphy
et h acet at e Q obt p
1R SRR Yl ol Bomierkelfn it Salte- yafPow /o o
obEB4f ampohmaSEdﬁsydlwe&3|mgrnﬁ4%anol (10 n.) and
aSSI car 0 dded t hereto
THM 58 ’69 stclkh?ﬂ‘a% ?ﬁgj%\f re Mt g’gmf5 25 (3H, m,
S.0eApesmtHe hoy 1&20ﬂ?nane$nLAmner?ta@ gld,venmt SWES-5.10
2ﬂistjjled of f under reduced pressure, water (20 ni)

u € omThe resi due was -
fI§§h col um chr omat ogr aphy p
1 V/V) to obtain the

M5 (FAB}) mfz: 374 (M+H}'.

(10b) (2R,3R,45)-3-Banzoylaxy-H-benzyloxycarbonyl-4-benzyloxy—
2-Flugromethyl-pyrrolidine

The compound {344 mg, 0.9%2 mmol) synthesized in Bxample
10 (l0a} was dissolwed in methylene chloride:cyclohexane (1:2,
10 mL} and benzyl trichloroacetoimidate {(0.68 mL, 3.68% mmol) and
trifluoromethane sulfonic acid {1é pL, 0.18 mmal) were added
therzto, followed by stirring of the mixture at room temperaturs
for 4 hours. After saturated aguegus sodium hydrogencarbonate
{1 mL}) was added to the reaction mixture at 0°C and the mizture

was dilubed with ethyl acetabte {20 mL), the mixture was washed



- 122 added thereto and the m xture was extracted
wth ethyl acetate. The organic |ayer was washed with
saturated brine (20 nL) . The solvent was distilled
of f under reduced pressure and the residue was
purified using silica gel~ ffEash col utm chr omat ogr aphy
(hexane: ethyi acetate, 2:1, V/V) to obtain the desired
title conmpound (263 ngy, yield 34%9 as a colorless

w:.@im'watjelﬂ NivER ﬁﬂ}ocbnM'%atm&cb br§n§ it %laoaﬁél'lﬂrmd with

25-4.75 (3 5H, r@ 30-7.45 1OH
anﬁydrqﬂ§ @Pﬂ%&mrﬁ%}f?§80 F%k4% %@d?ls 1lllng off of
sof{ 2883 RndBY - f\brﬁﬁf&ﬂb@&ﬁ@ﬁ@onyhe Zrdamny Xy eidndied- fiking

sigj’r_%f_ _%_::-rgl | dlﬂ:Z])Hrr% cla)g?lﬁal?g&'-a?m{ @%F_t%yl acekate,
6 : lle®xly,- a-/B» gtmlo:almerlaneswl)m&ﬁlasgbutopm’ams| de&ﬂhe

L ound r[T)g % yg synt hesi zed in Exa
H(ﬂr‘%){ﬁé% s& ‘éeP frethiyl -ére (Rt dMide- (5&?25n{§ fé%r m,
7. tﬁi'ﬁfﬂcof@ﬂﬁ?trﬁﬂl t.ighe (9, 38 ,me. o8-8, rooizh, ang; 1, 3-
di azabi cycl o% 54 7- undecene (11 1L, 76 }unol) wer e
MSa kR Wiér & “”1’* W owed by stirring of the mxture at
roomtenperature for 15 m'nut es. After the sol vent

é\\g # d off under Eucef ‘gressu e, the residue
‘itek ﬂ&?r PetP a8 AGhEY Cixé’gaé POy T HERESt O
flabr eneiheQraphyo (ikExane: et hyl acetate, 5:1, 1%

triethyl am ne / o obtajin i m date 767 9
of | cBleabgund; o Bogohobt art e s RS APH hofyinere
1ﬂsyI1IMesdazedlémlvExnﬁpl eeth{d) {Wamijiaeﬁpr\tedssimn
| her ( tri hyl s
Caf u‘?’or{o?’nat%1anués%uIn%}(%niafOl""e'(slfﬂﬁgEi %QEL%I "y FRbE L0 &
sk herrei @ lundermia timrier egevpat masrpheaelreA ool @t bomwsts .

A[l:g} qi‘?ett%aln ldwa?g I@ﬂls t_eﬁ%_lhttg:]}i] é& %&e%em%dpkgﬁgﬁkee, water

reaction mxture an e mxture was stirred at
{15 emplerisupdd¢drihkbrgtohgug scheAfd gEure ivex=h gkamgaesd mth

| | a 1 i_an r nd
sthil fAftaklDtds 45 2R H9ahie 1oRACLS B LR
satwea task Paiae wakd dil uped Wiied iRy anfoeitane 0L suddate.

folh&.ré'ﬂ UG s Wb Mas hed M\Et{hé%toliﬁrahﬁduﬁrﬁ’éke%ué@@'ﬂf@)ssure .

hydr ogencar bonate (20 nlL) and saturated brine (20 nL
Thaf fesiduehdag gaiitd eHay e avad LdFr e@= i f4R SBn ARG B s

ch§@fﬂawar§§h§aheexatd&eetﬁﬁ vanttwas gi st ivAgdeof fptderne
reduced pressure and the residue 123  was purified

de LRy P CEOTRACT 44RE CB-uitoLfr Ghek O dpRYLeTIes oil.

'H NMR {400 MHz, COCli): & 3.35-4.80 {7H, m}, 5.50-5.75 {4H, m),
7.20-7.50 (10H, m);
MS (FAB) m/fz: 360 (M+H}'.

{10d} (Z2R,3R,;4R)-N-Benzyloxycarbonyl-4-benzyloxy—2-
fluoromethyl-pyrrolidin-3-y1 2,3, 6-tri-0O-beneyl-4-0-{2,3,4—-tri-
O-benzyl-6-deoxy-P-D—glucopyranosyl) —o-D-glucopyranoside

The compound {390 myg, 0.46 mmol) synthesized in Example
2 {ZF) was dissolved in methylens chloride (B mL] and
trichloraacetonitrile (.23 mL, 2.30 mmol) and 1,8-
diazablicyclo[5.4,0]-T-undecene (7 pL, 0,05 mmol)] were added

thereto, followed by stirring of the mixture at room temperature

B L s L)



(hexane: di ethyl ether, 4:1, V/V) to obtain the desired

title conpound a isoner (109 ny, 12% and [3 isoner

(52 ng, 6% as a colorless oil, 1H NWR (400 Mz,

CDC13): 5 1.09 (3H, d, J=4.2 Ez), 3.09-5.60 (3511,

m, 7.10-7.40 (40H, m; NMSHPAB) mz: 1209 (MH)'

(9e)

(2R, 3R, 4R) - 4- Fl uor o- 2- hydr oxynet hyl - pyrrol i di n- 3-yl
fof- 05 findeeX Y -mrdergk e opyaneskh ) - ddl-igheaopyr amerizde

The conpound (109 90. 2 %gna&) synt hesi zed.in
TEERERDI R SF506E) s 5§§8Fv‘é 144 %‘f%ﬂ’ﬂ &0 tecadd
f1EBh hagmimns ehbbhorb(raphyl hanth20¥npal dectiarm, 5:1, 1%

i de-ca 55 WaL ed th eto, fo 1 oped

S S R S e R s FER AR =
coﬁpbuﬂﬂfﬂﬂﬂﬁ m@jt@rqaImmoaats@gmhfswasdrfmnﬂmampby tel (X} was

eneb iR e RV YRR Pl e pEO R Rt

dltsﬁere 0 an ure was -’ Sr nut es.
ter@ﬁrdﬂﬂh&ﬁbyﬂMorm& desia) lssgmelf wamdeidedednesstts under
ressure and it was Eﬁssed through ion exchange _resin

bBE\%SFrSd\WS%‘)‘E%E‘UI u %%%%FEHT%%}“ 43 Fitger
{4\A@L13rwa(53(aldﬂl;)i pastHd @eadridt euighurdhendnmen ind xWat € rhwas

cont |n|n the desired co nd was cqQncentrate
SCERHE e daeBa PR E b o MUEE no G LRER Birq Pagnine
{18sihng sﬁz |.u1'nb°l§3 @ dddaahe6 ol a6 bl OBtiagh@phynd ety |
acet at e: net hanol :water, 5:2:1-1;1:1, V/V) to obtain

solpeng @y sdStitied CdipHaREr (MY BEYS WS o thE| BT sl
waSO0ht titedt MR €608 Mdéta@CIIED mLP anﬂ-Stl'(engx@,uré'-tﬁasg

wa?ﬁ%qj Wat%sjaﬁugaé% ag;uﬁ?)ls 4%?1“( erfdgg'q%%cefr Dﬁgtfl élE mL)
and) saMy{dfeABrr e ; (14A4L( M H)ftar E]Eéﬁ&fﬂljaelﬂ:o}ayer was dried
wi&ﬁg’g? R dq:%)u_sél_sgyﬂ_gn?xs){l—lzfageyo{h%nestDHYI' E[So ldllgltglﬁac}/l off
undedxyedid grasos andsyhe - ti=ildugl uweopyurEfdsddesing silica
QE%EFE'Q%! ggiilcu%tlli gﬂ‘rcrga%%ggﬂgy exanelg}_et]h 4[ etherEN L 10, iV}
to obtain the desired title compound (53 mg, 10%) as a colorless
oil.

H MMR (400 MH=z, Ccocl,): & 1.10 (3H, 4, J=4.2 Hz}, 3.00-5.60 (35H,
mj, 7.10-7.40 {4001, m};

M5 (FAB} mfz: 1209 (M+H)".

{10e} (2R, 3R, 4R)-4-Hydroxy—2-fluoromethyl-pyrrolidin-3-yl 4-G-
{6—deoxy-P-D-glucopyrancsyl) -a-D-glucopyrancside

The compound (53 mg, 43.2 pmol} synthesized in Example 10
{10d} was dissolwved in 1% hydrochleoric acid methanol sclution (5
mL} and 20% palladium hydroxide-carkbon {30 mg) was added thereto,
followed by stirring of the mixture under a hydrogen abmosphere
for 3 hours. After the catalyst was removed by celite
Eiltration, 2B% ammonia water (0.2 mL) was added thereto and the
mixture was stirred for 10 minutes. After the solwent was
distilled off under reduced pressure and 1t was passed through

ion exchange resin column with water {30 mL), 1% ammonia water

-..WI._..”,-\.‘F u e e -



HO OH (10a)

(2R, 3R, 4R) - 3- Benzoyl oxy- N- benzyl oxycar banyl -

fl uor onet hyl - 4- hydr oxy-pyrrolidine The conpound (257

ng, 0.69 nmol) synthesized in Exanple 1 (I h) was

di ssol ved in 1,2-dinethoxyéehane (5 nL) and .

di et hyl am nosul fur trifluoride (0.11 nL, 0.83 mmol)

was added thereto at -20C. The tenperature of the
(30Nt ULEs WaBoAQUALLYL . T #haegualifl of DELPL XN 1 WRSg the

stirred at 60C for 1 hour. After saturated aqueous
de%ﬂﬁﬂduﬁPH?%HQﬁuH@@aFBB?%ﬂ%?%#ﬂduPP%%rvﬁ%?“&&éeﬁreﬁﬁﬂﬂaeﬁﬁd the

m:ﬁtdu%cwﬁaglblbnm%m 09 4 dairlqtcaoggurﬂgslhe cHi ¥har € Was
extracted with ethyl acetate (15 ni) and_the or%ﬁnlc

chyoRAsCIRARPY wErdthed &P ¢ R iSet arBal B4 e - ( 252 nt i V/V)
to HHted nWthE AIHIYGHOUSE 1S ahmpda | § BRI @ mdf, olel%pvwl Pyolorless
distilling off of the solvent under reduced pressure.
residue was purified using silica gel flash
'y @mhurmu@mfmmb@amphﬁ { hexangi, ehyh-acetiah g, 23uvd-4 \45\/){15:1,
obtain a colorless oil (113 ng, 44% . 1H NMVR (4
m} M4z5ﬂcﬂ>@i ymk. @-8350L; MG i(4H, n) , 4,50-5.55 (3H, m)
M5 {rp&}gg;v'g 64)44(2{&:4“1@1’) 7. 20- 7 50 (7H n), 7. 60 (lll,
n, 00-8.10 (2H, m; M (FAB) mz: 374 (M:H)' .

50

(10b)
<E(éH%1%R14§D 3- Benzoyloxy N- benzyl oxycar bonyl - 4- benzyl ox
quoroneth -pyrrolidine The conmpound. (344 ny,
(2 35 " G2 QY b RY R LOF05) Y O~ (6-

deﬂk bvﬁguéﬁbfggﬂﬁﬁkfrehiﬂﬂdyHCG§y9¥§6é¥H%XQEﬁeﬁﬂif%lca¥QDn

nd benz trichl oroacetoimdate (O )

Cﬂmﬁﬁﬂﬁﬁ HAd 11¥% f | uoronet hane sulfonic acid (16 pL, 0.18
nmol ) were added thereto, followed by stirring of the
m xture at room tenperature na hours. After
saturated aqueous sodi um hydgogercarbonate (1 i) was
added to the reaction n'®tufeJat 08 and the mixture
was diluted with eth Q@t €p20 L), the mxture

was washed 125 wth (20 nL) and saturated brine
(20 nmL) and dried witth aﬁ%ydrous sodi um sul f at e,
followed by distilling 9ff of the solvent under

(L¥mducan, I7.e$3 uNebaihe creshdoen was! penefledr18i ng

b r?';! 1' o% 9@111%1'? 98{# SH9 aegfaphy (hexane: et hyl

© a?m %@f to o arn a colorless oil (307
Wg, 68% compound (815 mg, 1. 17 mmol) synthesized in Example

2 {%h} was dissolved in dichloromethane:cyclohexane (1:2, 45 mL)

and benzyltrichlorocacetoimidate (0.66 mL, 3.54 mmol) and

triflucromethanesul fonic acid (24 plL, 0.27 mmol) were added
thereto, followed by stirring of the mixture at room temperzture
For 1.5 hours., After saturated agueous sodium hydrogencarbonate
solution (5 mL) was added to the reaction mixture at 0°C and the
mixture was diluted with ethyl acekbate (200 mL), Ehe mixbure was
washed with water (530 mL} and saturated agueous sodium
hydrogencarbonate solution (50 mL] and dried with anhydrous
sodium sulfate, followed by distilling off of the solwent under
reduced pressure, The residoe was purlfied using silica gel
flazh column chromatography (hexane:ethyl acebate, 4:1, ¥/V) to

obtain a pale yellow 0il {B66 mg). Thus obtained pale yellow

N e -



1H NVR (400 MHz, 0001,) : 5 3.50-5.25 (7H, m, 3
5.56-5.75 (4H, m, 7.20-7.50 (12H, m, 7.60 (1H m, ;
5.00-e.i0 (211, m; M (FAB) nizs 454 (MtH)*. (10c) !
(2R, 3R, 45) -N—BenzyloxyCﬁgEonyl 4-bertzyl oxy- 2-
fl uoromet hyl - pyrrolidi ne The” conpound (307 ng, 0.66
mol ) synthesized in Exanple 10 (10b) was di ssol ved
in nmethanol (6 nL) and potassium carbonate (27 ng,

0iD. Formgl ) wawmslizddéded hior eedhahol | BMed Ly andt patrEssg vof

caiﬁ}g}]?ﬁél{gg emqu w%lt%omi&%{'n?{e%%% e E:Qf (f%ced glrjgééiérurl'eelft%rf the i
mi petresr at( igomienpes abecke Edrhdr bmr andft:he Hxtaplaenhswas ;
e 8e Wildd @LAYLAGRIALEL 15dWdr (MCnR! S Gadea j

ayer was washed wth saturated brine &L{S m.)
theprated 2ift Bheadhydieasvad diiifrsted afih e llo-m%tftgﬁ The

or@isitd ihi,Bg of S w%fshteaewﬁq{ \é%@ErHﬂQ@rbﬂl%@UQ%I R ESSHRE-
he residue was puri usin ica flash col umm

SDJe‘fﬁWég‘?h%WlFﬁ‘e?ﬁﬁéﬂéieﬁyFeg'é‘é?%t@esgufe d))theg residue

wa® B aiiFitheys depisiedct 1 dd 1@ AQRROMAT(nl 76 rBla I:N%J_eeh:ﬁlrﬂ"r%
as a colorless oil, LH NVR {400 WHz, CDC 3

(hepaps. #tBHL (3¢ ahp, B 5ot el 78/ YhHo fprain E%e ey refohitle

comPour¥S (£5ARg Mya=13690{ M) a. céi@])ess oil.
(2R 3R 4R) - N-Benzyl oxycar bonyl - 4- benzy

| oxy- 2-
' P AN A BORF I B oSyl 25 (6H, T, 4.254.70 (4R, m),
5. @0—35 Ept ﬁhHOrBenlrybgé‘r? Q:é 20134 hf | -

benzyl - 6- eoxy-GB-D—g ucopyr anosyl ) - ea- D- gl ucopyrano
MssiﬁﬁﬁTTﬁézeoﬁﬁbdﬁUHQ398 my, 0.46 nrnol) synthesized in
Exanmple 2 (2F) was dissol ved |n nethylene chloride (8
m.) and _trichloroacetonitrile 23 nL, 2.30_mmmol)
(1 12%L3%h%§iaﬁl%§%¥XHQ§YEEB?°WE%Jﬁﬁ@@@ﬁ@i?%ﬁqﬁPhYé 65
bef3Plok yAB Y BreidRch -3t heret D, c-feli L owesh Ay -3t br (2 g, Ofc ctihe-

m xture at roomtenperature 126 for 15 m nutes. After
berpd ~FoHeent - W%ﬁ;géP§FPY¥%ﬂPﬁﬂﬂﬂ ~BnBeylugaeuesds piessur e,

t he r'ﬁﬁal %ﬁl Warsa pHﬁ'Bf h 91355[191@1|}| g?ﬂlg'%SlZEIda§H Example
col umm chronatogra phy hexane: et hyl acetate, 5! 1&

L {}lethyl dhFTRLvod ¥ ettopeaenchhpile G0 abl oq”i‘%ss

trmﬂlcrﬁaaet&ﬁmqrédmlﬁm,z 95 4fndMPlahasyNgbesi zed in
Exanple 10 (loc) was dissolved in diethyl ether (8

dimabisyele b btHy7siangeceny (0] gbr ot aned Ul vormdded
thé].lel-bo 4@9@4}1}&&’% @ggf?glﬁg?%rfekﬁe %ﬂ?ﬂure arl“ I:a{)tggq_namperature

at nDsp ere. A solution imdate 1n dieth et he
For 15 minntes. A&After the sclvent was distilled off under

reduced pressure, the residue was purified wsing silica gel
Elash ¢olumn chromatoaraphy (hexanerethyl acetate, 571, 1%
rriethylamine, V/V¥) Lo obtain imidate (447 mg, 75%) of colorless
0il. The compound {233 mg, 0.52 mmal}) synthesized in Example 11
{1la) was dissclved in diethyl ether {10 mL} and trimethylsilyl
trifluoromethanesunlfonate {9 pL, 5% pmol) was added thereto
under a nitrogen atmosphere. A soluticn of imidate in diethyl
ether {5 mlL) was added te the reaction mixture and the mixture
was stirred at room temperature for 1.5 hours. After
triethylamine (l1&é pL, 11A pmel) was added to the reaction
mixture and the solvent was distilled off under reduced pressure,

it was diluted with ethyl acetakte (20 mL} and the mixture was

)



(4 m.) was added to the reaction m xture and the
m xture was stirred at roomtenperature for 2.5
hours. After triethylamne (13 IL, 92 lunol) was
added to the reaction mxture and the solvent was
distilled off under reduéeﬁz%r_essure, the residue was
diluted with ethyl acetate (15 nL) and the m xture was
washed with saturated aqueous sodi um hydrogencar bonat e
was(h]ﬂ’..ﬁ wiyh senchrsabdr afnegbus iskdidd ShydrpgeAttgsoddte (20 mL)
nlc I Y&l he ried y u .
51%3 teL_tzilhe &6l %ﬁt I\‘i}'/as ‘gﬂ% z%l%té go?# 15‘(1 rmwaucder ed
quj-r esdydecendadienr el e, wibe leVfﬁlﬂé:dwﬁsl thgsmllheelam FE
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and PRidBndR) fﬂ iy dr oxy -a% fal uem@ﬁmamylmmyr rolidin-3-yl
.. 4-0- (6- deoxy-p-D-g Iucop%-/ﬁranosyl -a-D-gl ucopgrano& de
H THB ¢ diftd FB@lﬁg 548 peRal )i- sYyiit thedizzed 20 (36,
m) Eﬁaq[gl @140 {10d) g/aﬁz}dl s;sglnyedgg )4]5% hyglt ochl oric acid
t'hanol ‘sol’uti on and 20% pal'l adi um
M3 h@f‘dﬁéxfﬂd@ o™t D rrg) was added thereto, followed
by stirring of the m xture under a hydrogen atnosphere
for 3 hours. After the catalyst was renoved by cellte

f“fci}l t ﬁ%\‘h%’n 4528@“%&%%%&1’@“%@%%?%%&6863 yl 1-0-
e Was 0 m nutes.
?hgnégl"fd%?ﬁyfgh\/\ggéw}dldé\?? F%&‘S%}f%%ngﬁéd& reduced
pr essmfee camgoutd Wi passéd. T mmolihs yndresdxedahgeEraagila 11
[um with vat.e wa
i) YRR s RR S o R e LR AT B, B Rl o fepgon (5
L X haeld @esi p@bﬂaﬂmnbmdrmvasieeaacbﬂnr a?dbohglndreﬁ addhet athereto,
u nd th e P LN sil|
foﬂ %%?.I Egh& D%hifsl'be Lérﬁ_g\g?gch&na( &t Ry r&érn&n atmggphere
fmadetf)aheuntet halﬁbd:r Wettee 1c@ tsiﬁsll-b{ESlrtmﬂwﬂt/)by ml@bt ain
. ir oﬁgrar)&;p 89 r S
f“‘ts%%utg.gﬁ’ H aJ"%"s?g%)gl\/Hz %)r&}rsrg"f' 518@1 ? 5@4'_585 the
mippire gaggsigixed fe1110 mygnutasc0 A2EE RBye @.18'3n(61‘1€1€- )
dimi;lllgﬁ &Ef\a)ndyrz :reéééec( I\]Aﬂéysure %ﬁ%&?'ﬂ' ﬁaglﬁassed through

icn exchange resin [(Dowex 50w x 8} column with wakter (30 mL), 1%

ammcnia waker {30 mL) was flowed through, The ammonia water
containing the desired compound was concentrated under reduced
pressure and the residue was purified using =ilica gel flash
colunn chromatography {ethyl acetate:methanol:water, 5:2:1-1:1:1,
V/¥) Lo obtain the desired title compound (13 mg, €8H3) as a
colorless solid.

'H NMR (400 MHz, D,0): & 1.19 {2H, d, J=4.1 Hz), 2.80-4.60 (17H,
m), .00 (lH, 4, J=3.6 Hz}, 5.24 {1H, 4, J=3.0 Hz};

MS (FAB} m/z: 442 {M+H)',

<Example 12>
(2R, 3R, 4BR) -Z2-llydroxymethyl -3-hydroxy-pyrrelidin-4-yl 4-0—{6-

deoxy-pB-D-glucopyranosyl) —o—D-glucopyranoside) {(Exemplification

aner
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(2R, 3R, 4S) - 4- Hydr oxy- 2- hydr oxymet hyl - pyrrol i di n- 3-yl ¥
4- 0- (6- deoxy-a-D gl ucopyranosyl)-a- D gl ucopyr anosi de :
(Exenplification conpound No. 1-1) H N 10110 ---a
o'o" ""oH 011 HO'" ,.%oll oil (11a)

(- 2R, 3R, 45) - N- Benzyl oxycar Befyt- 4- benzyl oxy- 2-

benzyl oxynet hyl - 3- hydr oxy-pyr-rolidinc The conpound

(815 ng, 1.77 mml) synthesized in Exanple 9 (9b) was
coflbssod wed nRrse&chl or onet hane: cyclohexane (1:2, 45 nl)

and benzyl trichl oroacetoi m date,(0.66 nL, 3.54 mmol)

and trlfluoronethanesulfonlcl%pl (24 )1L, 0.27 mmol)

were added thereto, followed Yrring of the

m xture at roomtenperatuﬁb 1.5 hours. After

- - PTESTUSERL R - -

saturat ed aqueous sodi unihydropencarbonate sol ution
(5 nm) was added to t optm xture at OC and the
m xture was diluted wi h >t hy¥ acetate (200 ni), the
m xture was washed mﬂier (50 mL) and saturated

aqueous sodi um hydrogencarbonate solution (50 nL) and
(1ari ed 20 PR HhimpdPsosY lgatiarhrevl fathenzivd pEyeeldidy 3 -

hygkéi'iﬂﬁrQ919&In1H ﬁth §0t3%¥34diBQﬁ£ylféﬂ%HQ§dapﬁf¥¥¥U61
he reS|due was purified using silica gel [ ash

beoe?lnﬁrdﬁw&mnﬁfmmyiﬂ@hyyt$mpﬁyiehsrﬁyﬂl@mnnmzmepsnda V/ V)
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bt ¢ FhE | deaboRaT ST w8 h () TRl 0US SPUR! RFGnp1c
2 efharsl disbohved landepoybesi winlotadbondt el 65n=ﬁrg) was :
xR PR Pt 1% fS0T B £kt Py nd I oam “ass |
didisivd dﬂcad: (off. Wmnﬁedan:@d{aoﬁessar egemtaaﬁeazehmﬂe)to,
thereto AR t he .m xture_was extrac

2ol FRuR IR0 ort BRI O Rl LIE LA HECLU80 LERELRS 10
mlsat®$ateﬂt¢wluha @zmvamg waBhdissol Mahte fasndk: s t reduee:

pr%%%]il#{aln,ggﬁier ?ny Wagsé{# J;J]%Eiduggﬁ rg's_l! 3%\ 8ey_va§lash column

using silica ash cofum mat o
chromatography (hexane:ethyl acetate, 5:1, 1% trlethylamlne,.

ViV to obtain imidate {630 mg, B9%) as a yellow oil. The
compound (323 mg, 0.700 mmol) synthesized in Example 9 {(Ba) was
dissolved in diethyl ether (10 mi) and imidate (630 mg, 0.623
mmel) was added thereto. Trimethylsilyl
trifluoromethanesul fonate (6.3 pL, 34.8 pmol) was dropwise
therete and khe midkbure was stirred at room temperature for 45
minetes. After triethylamine ({4 drops) was added bEo the
reaction mixture, the solvent was distilled oEf vnder reduaced
pressure. The residue was purified using s5ilica gel flash
column chromatography (hexane:diethyl ether, 6:1, ¥/V¥) to obkbain
Lhe desired kitle compound {610 mg, 75%) as a pale yellow oil.
Subsequently the pale yellow oil {610 mg, 0.465 mmol)] was
dissolved in methanol (10 mL} and potassiuom carbonakte waker (1M,
1 mi,, 1 mmol) was added thereto, followed by stirring of the
mixkture at room temperature for 3 hours. The solvent was
distilled off under reduced pressure and the residue was
purified using silica gel flash column chromatography

{hexane:diethyl ether, 2:1, V/V) bto obtain the desgired tirle
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(hexane: ethyl acetate, 5:1-2:1, V/V) to obtain the
desired title conpound (233 ng, yield 30% as a
colorless oil. "H NWR (400 MHz, CDCl1ll): S 3.35-4.25
(6H, m , 4.25-4.70 (4H, n) 5. 00- 5. 30 (4H, m,
7.09-7.26 (15H, m): M5 (FABFlnfz: 448 (MeH)',. (11b)
(2R, 3R, 43) - N- Benzyl oxycar bonyl - 2- benzyl oxynet hyl -
benzyl oxy- pyrrolidin-3-yl

coﬁp@ulﬁi t12i80Cabenzid 1450k { 238,44 colprDesa solid.

. d D-gl, |
SR B e STy bl R ey e
3. Examit,et,136613 mas dl $30} vad (1R, niet hy3 .ereschi ordme m},
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™ cof L uds Rt Tlaatoft Hiser: oMol {6 esdute, (Phice-

J=resT4dHzivwad . pur {fH,ed, us+ihgi'sidzicadged (1H, aslh del 1At Hz},

r grarh apne, et acet a % -_ .
2 tﬁlglgt yI a?rll' }’ \f% ?oagb[lywi %(r?n dgte (1&7 : ,J7%‘0%3 ot
MSCOFAE) ev's: d;ED? FheliEonpound (233 ng, 0.52 mml)
synt hesi zed in Exanple 11 (11a) was dissolved in

diethyl ether (10 nL) and trinethylsilyl
(1ER] f | (48 éﬁeﬁmaﬂeﬁuﬁr@m%h@'@ %‘thyt!?@mhf)fr%'sdian‘deﬁl 4-0—
(oL HEEEL B pUOSR bR AL AR S g v oD
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enperatuyre for 1.5 hours. After trlcfgﬁ1 Iam
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thﬁvrﬂ:w equé§w199w W‘déﬁéélnw ¢ tat {!}Pa’%’{f a?dfuéea@ "s%maﬁﬁture
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After the organic [ayer was dried wth anhydrous
FiibEp AT uRFEPRL2 (Hd oS0l VBNt ATadagPSt T TEF coRRE L ids PH

heb8@ECRAiRheSSUhR aadvéme Ja%sadgenfmﬂ Iartflfl fih@e usidnged
silica eI flash col um chro

oI REkn @t D hyTeae vaB. e Gy B sxshengn Tein

(DEeSk r o, tx' B ecmﬁ%oqﬂgt@rlﬁo%ho@@ #%er@% FAdel3 it
i soner (51 ng, 7% as a colorless oil. "H NWR (400

wawur@@g psing qll]g.ga( gﬁl %lasji—goeurplp Zghrogma}eg{:)aw {ethyl

ac(ag@ﬂél-;metmanci ‘.Jé:él’];Hal il lp]"’ﬁ"‘-ﬁ H@)@bga]g'p‘tﬂegaeéﬂ-@ﬂ title

VS (FAB) niz: 1297 (M
c:c:mpound {26 mg, 79%) as a colorless solid.

'H MR {400 MHz, D.O): & 1.32 (38, d, J=5.8 Hz), 3.17-3.22 (2H,
mj, 3.30-3.38 {(2H, m), 3.44-3.55 {2H, m}, 3F.60-3.64 [2H, m).
2.74-3 .86 {gH, m}, 3.922 {(1H, brd, J=11,7Z Hz}, 4.13 [(1H, brs),
4.24 (1H, brs), 4.48 (1H, d, J=7.81 Hz}, 5.11 {1H, d, J=2.83
Hz] ;

MS {FAR) mfz: 442 {M+I1)".

<Example 13>
(2R, 3R, AR) -4-Hydroxy-2-hydroxymethyl-pyrrolidin-32-y1 4-0-{6-
deoxy—a—D-glucopyranoesyl} -f-D-glucopyranoside {(Exemplification

compound No. 1-13
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(11c)

(2R, 3R, 4S) - 4- Hydr oxy- 2- hydr oxynet hyl - pyrrol i di n- 3-yl ]
4-0- (6-deoxy-a-D gl ucopyranosyl)-a-D gl ucopyranosi de :
The conpound (58 ng, 44.7 pnol) synthesized Ln Exanpl e

11 (1ib) was dissolved in 1% hydrochloric acid :
met hanol solution (5 nL) and 20% pal | adi um ;
hydr oxi de-carbon (30 ng) was added thereto, followed :
by stirring of the mxture under:a hydr ogen at nosphere

for 1.5 hours. After the cat s renoved by 3
celite filtration, 2896ann09|% er (0.2 nm) was :
added thereto and the APXi was“Stirred for 10 ;

m nutes. After the s Nice “on di stilled off under
reduced pressure andghgiias passed through ion
exchange resin (Dowd® ‘% 8) colum with water (30
m), 1% armonia water {0 nL) was flowed through. The

amMmonjtae Waingbund QNtmirAl Ngo tie d&siEr b 0oMYauURdsas] in
concentrated under reduced pressure and the resjdue

Exql Sdr i3 bdafs ool YL &y thpaeh (4ogfdinfnd hydrochloric
acf&‘fﬁﬁﬂﬁlﬂgfﬁ&%dﬂs\/};ﬁﬂa@ﬁﬁﬁ %@ﬁrgﬁirﬁ@wrb\ﬁ@t ?5@ mg‘,l WerE

to obtain the desired tit
adté%ﬁrﬁ@@ﬁat?-lsfcrﬂglowsgfw&f &g rigg| of | €y “§-€$I‘3PEE i“H QMR

terﬁﬁ’él%th'é, szlQ) a hzd%e&e% (e?t'ﬁlos hedF4%cl MZhouds 80n4L60 the

. %, 5.24 (1H, d, J=3.0
CE}bBB fWEthQEgnﬂﬂﬁf gg@oqmﬂ|waﬂfr { 4E%§ﬁ%|gaizgﬁded thereto

amﬁ &%LSB@&E%@ wdsy Qi QXY MBAd Y FE3 uhMelF Oﬁ@ﬂﬂ&)él’:lf ptéghited- Ythe
0- (6- deoxy-p-D-gl ucopyranosyl ) -a-0-gl ucopyranosi de]

re&é@e@wpﬁfp@mﬂw by13on omsonfdr Notn ﬁﬂssfsi‘ PO PWBINI |

CD{Q\UO {wﬂLQfLéﬁ. lefﬂg]'ila 19&1{&1:}011&(91*_%@: was purified using
R, 3R, 4R] - N- Benzyl oxycar bonyl - benzyloxynethyl 3-

51 Gey- |§§/il$lb|qc‘d.|uﬁm4cl}q:ﬂmatography {ethyl
ELC@‘EEE:EGHJEWZ}IEIQGPMI,43OZ(12 ?%Ff%jt Eb-$Btain the desired title

benzyl - 6- deoxy -D-gl ucopyranasyl - a- D- gl ucapyranosi d

COTP ot déﬁp%ncﬂ 079nd, SV ffof 1 it hesi zed in

'H %”ﬁ?h&u Mid, 7 old) w%sldgﬁsi)j}yeq | p-aBd hylyeng gl girﬂ dey,
and’ ttichloroacetonitriie (500 ‘YtL, 2.

J— bl ) Baﬁdﬂalg 3.15-3.35 (4H, m), 3.51- 3 6% {5H, m), 3.74-3.80

{5H, m}, 2.93-4.00 {2H, m), 4.40 {iH, br, s), 4.56 (1H, d, J=7.3

Hz), .34 (1H, br, s};

MS (FAR) m/z: A64 (M+Na)', 442 (M+HY*.

<Example 14>
{1E, 25,30, 4R, SR} -1-Amino=-2, 3-dihydroxy-5-hydroxymethyl-
cyclopent—4-yl 4-0-{6-deoxy-a-D-glucopyrancsyl)-ao-D-
alucepyrancside (Exemplificakion compound Ho. 5-1)

MNH2

HD’\I:?
=1OH
Yol

0. .
H - OH
O._ 0" “OH
OH
HD:Q “OH

OH
{l1da} Methyl 4-0-benzoyl-2,3-di-0-benzyl-6-0-p-toluenesul fonyl-—




di azabi cycl o[ 5. 4. 0] - 7-undecene (2 drops) were added
thereto, followed by stirring of the m xture at room
tenperature for 40 mnutes. After the solvent was
distilled off under reduced __pressure, the residue was
purified using silica gel™ fi*dsh col uim chronat ogr aphy
(hexane: ethyl acetate, 5:1, 1%triethylamne,. V/V)
to obtain imdate (630 ng, 89% as a yellow oil. The

a-00pPeEH 2323148, 0. 700 mol ) synthesized in Exanple 9
(9a) was dissolved in diethyl ether (10 nL) and

i ni dadetfERE Fydi 00623 236 P-Mriso lakeed it ek wk-w-D-
gluabgﬁm ShkYh . tdz_lgfl vALQTEtNARes Ukl 0Bk R 0853 Mes .o 4,

was dropwi se theretd and the m xture was
31§t1inm¢3e‘ldh@15 Adorrt@ihdnarnay¥oye £hlokidritds S A tapd 4-

dlﬁﬁfﬁ}%ﬁ‘i@h?f idfhdr QRS b ¥asz 7 %ﬁl’lﬁ Oahd etrlre%"ﬁﬁ'ﬁ_ ERThe (49.10

m xture & solvent was distilled off under feduced

mLp 353 g 1) THEr? cxddhse LRESS pr | PREACYA 99 o8ifle cbf il ™I,

3?&' ﬁ%@l} GRISUARoSI urahegk Bphind hexanexdhet Rls 8thefed at
VIV) to obtain the desired title conpound (610

0® fﬁgfﬂﬂa%w'as akpaee Yelitow bkfroclgnrdeqacihd| (2 hS0pamk! was
ad)‘:‘lgl'il P(yv fggérg ’let'tﬁgé mlt)he"\@&xtlg}:éw %thﬁcted iﬂth

met han and potassium carbonate water (1M
meﬁhb’lﬂnﬂn@ll))rmﬂ% bdded tbﬁ epBIanic dRNeReRHyaEsShEEr ¥ of

5 a‘i:n gatéﬂ )quI!IESu Qt 56&% E?Hpcg&j@{déﬁ%ofngﬁe 3{ i‘JQ}U =%d ;qur at cd
solvent was distilled off under reducelg]eqpressure and

bripe (Hoi apd dased pithf PREVERIURY SOULRE a5 gl tol, agpl lowed by

dlgﬁhyﬂﬁ§%rf@nﬁkoﬂ{@m&ve6€e%ﬁi& dieahbyl Stdhefure?: Ihe
VIV) to obtain the desired title s - 131 conpound

TeE280° e PER B SOW RS T LHFDrAEs 18RRI SBIUR NVR (400

ch%ﬁat@u_@)phy Ohdx (e%ja_;.l e e e 8111?)?!‘2} &3 (:)ﬂ)ﬁ-.ﬂ-ln the
br s 3-17-3.23 (111, in)

= Hz
degised 3%716( E%Tpmmd“% do- %1%@ Com) Ay asﬂﬂéfrafriﬁ e id-

lHJm% 7{@{]02M19§ 't'ﬁ:bl P: G0 2(3H, {ﬂitasl 35745 HA,, =3, 73:43O0lin,
é 611, m% 4.606-4.63 (211,

"—‘id4 5/’3922:@ (14!1211': bt 8- 4419841 1) +d4- L19- 685 () n?m’ g5 79
{1@1%&, fi0.8= ﬂlQ} 745 H) .14, 8Jc1(lji9 @,, d—@ 1?;:7} %)034791?0 {5H,

(1 d, J= 2 5.01-5 fl(—lz Wé 21-7
mﬁ(rséﬂtﬂ A, 4:3,( #H2)g, 138 b G5} 7’m"-‘? (28, m),
75207 {1V, (n;’lzb? 67 (2H, d, J=7.8B Hz}, 7.89 (28, d, J=8.8

2R, 3R, 414) - 2- Hydr oxynet hyI 3- hydr oxy-pyrrolidin-4-yl
Hz): - (6-deoxy-~-D gl ucopyr anosyl ) - a- D- gl ucopyr anosi de
MsTherepmpeundaeoQuay,*. 74. 6 1 nol ) synthesized in Exanpl e

12

{Ildb] Methyl 4-C-benzoyl-2,3-di-O-benzyl-&-deozy—b—lode—u—D-
glucopyranoside

The compound (196 g, 310 mmol) synthesized in Example 14
{1l4da) was dissolwed 1n toluene (2L} and sodivm lodide (235 g,
1.5Tmol) and l8-crown—-6-ether (16.6 g, 62.8 mmol) were added
theretc under a nitrogen aktmosphere, Followed by stirring of the
mixture at 140°C for 2 hours. The reackion mixture was cocled Lo
room temperature and was filtered and the filtered product was
washed with L[oluene. The filtrate and the washing liguid wers
washed with saturated agquecus sodium hydrogencarkbonate (1L} and

saturated brine (1L} and dried with anhydrous sodium sul fate,

R I
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(12a) was di ssolved in nethanol (10 nL) and

hydrochloric acid (140 pL) and 20% pal | adi um

hydr oxi de-carbon (90 ng) were added thereto, foll owed

by stirring of the m xture _at roomtenperature under

a hydrogen at nosphere for 23Rours. After the celite

filtration, amonia water (5% was added thereto until

the pH becanme neutral. The solvent was distilled off
Ffolhohkesd rt@dud:edllnnmssvtﬁfeoﬂrtdmt kelrest due:lamasepucéd iregkssure

to xb%aln E:@) hgngle rc?‘%lltle Pol%@r tnﬁov[vlél 85} \%g.eljignﬂg a% a

anmoni a water)
comsrl@psndmﬂaa gel flash col um chronatography (ethyl

' 08 Tuo it e CS3hbodnd- 126 Ty, Woog Bb Y BoPolfbss

f1apl ddl,. JHINVR £ 400=MAz 3. B2 0)3H,851, 3:2 §8H1H], dd7518 .6, 3.7
nel e bt W 4B i P (e gy ggo-0.ee
{306Hn) 4. B2. gfﬂ(ﬂi J;gndu leéll,flzail—lzm, ,)13—CLPR$ He)s) ,5.06
0f: 55530 o R Y 357 B T kake ™

T.42>7.47 {(2H, m), F7.57-7.61 (1H, m}, 7. BE {2H, d, J=A_0 Hz);

( 4R). y- 2- hydr oxynet hyl - pyrrolidin-3-yl
HS %?ﬂ%’ m"’g eo%gzﬂbqg [

| Ucopyr anosyl ) - (3-D- gl ucopyr anosi de
(Exenpllflcatlon compound No. 1-1) .t: 132 110 3 .

Dy U 4 " g | 13
G o 0 R o2 a0l Ay v hesi Sed on  Evamp o ()

Enﬂﬂs QHEM@Ived |n nethanol (4 mL) and hydrochloric
acid (R6 cL uﬁadn?@f@oalahadhm;hys%%bgfz&@rlbp@xéﬁgle 14

wer e ded thereto followed by stirrin

ny
“ﬁPit‘-E#Fe 4P SRR ine AP EERA lufdeP B Wé@é%ﬂlcd water

(set MRp LR e1herpdhdUn3aoAlt GlashiBe wLeh idavhiht Afdi@Mmioric
18% ammoni a water (3 drops) was added thereto and the

acid] veniifed BRSETIH oAbl Pram e SFOBEER Yr ELSuPEE AR At
m)?ecgl)ﬂ&e IMBSuPUT khd SR 1bAMEXGIANGS 5T §5bIkddddey SOW e

filtration, the filtered product was washed with ethanol and the
filtrate and the washing liguid were distilled off under reduced
pressure. The residue was dissolved in ethancl (500 mL} and
hydroxylamine hydrochloride {42.7 g, Gl1% mmol) and pyridine
(49.7 mL, 615 mmol} ;ere added thereto, followed by stirring of
the mixture at B80°C Eor 40 minutes. The solvent was distilled
off under reduced pressure and the residoe was purified using
silica gel flash column chromatography {hexane:ethyl acetate,
5:1, V/V¥) to obtain the desired title compound (126 g, yield
92%) as a colorless solid.

'H MR (400 MHz, CDCl,): & 3.83 {(0.7H, dd, J=5.8, 4.9 Hz), 3.99
(0.3H, dd, J=6.2, 3.9 Hz}, 4.23 (D.7H, dd, J=7.8, 4.% Hz), 4.42
{li, dd, J=11.8, 3.9 Hz), 4.6% (1H, d, J=11.7 Hz}, 4.68B-4.76 (38,
mi, 4.27 {(0.2H, dd, J=5.8, 3.8 Hz), 5.23 (1lH, d4dd, J=10.7, 5.9
Hz), 5.31-5.37 (18, m}, 5.78-5.94 {2H, m), 7.20-7.33 (9H, my,
F.40-7.48 {3H, m), 7.53-7.5% (lH, m}, B.00-6.07 (2H, m];

M3 (FAB) m/z: 446 (M+H)".
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colum (water-5% ammonia water) . Further, it was ;
purified using silica gel flash colum chromatography %
(ethyl acetate:nethanol:water, 3:2:1, VIVAto obtain

the desired title conpoundéglo ng, 49% as a

colorless solid. “H NVR (486°MHz, U20): 8 1.29 (3H, d, :
.7=5.8 Hz), 2.93 (1H, dd, J=11.7, 3.6 Hz), 3.15-3.35 3
(4H, n), 3.51-3.65 (5H, m, 3.74-3.80 (5H m, L
3.93-4.00 (2H, n), 4.40 (1H br, s), 4.56 (1H, d, 3

O Thndpe B At e - CBeaibia iRy s At Bl 13-
hekdiR S -3Re 460 SR [Ic] Arprasde3- di hydr oxy- 5- hydr oxymnet hyl

- cyc ent - 4- i med 1

107 (ETRSREFSTN. (135 oy PERITAY. S7oBPe st insh iy Bimme e 1
(1(&xemd idiseal voh icopowere NBOOSmL) MNP thisOuMOENT eH V@S

..~D.QH ~_ ., AHOHO Y MY OH  (14a), I
AR A 0GP RGP B iy P2 B P 1 Sah At ST 955
undeD-Hdueefypasasirde alvBt tiyd residue was purified vsing silica

, 3-di.- O -benzyl - 6- -tol uenesul f onyl -.a- D- i
oo 5i TSy PRAOE e PP O R b G 2Fe ke s iy v/¥)
to(dB3ai%h ghe 3461 mmblt)thascamssokyéddih grevigldntdt) as a
mghl ErSiSdemg_}ﬂS L) and 4- di net hyl am nopyri dine (43,5 g,

5 mol) "and triethylamne (49.0 nL, 352 mmol) were

'H agaed 40hemed 0 coBamzowl 2 chb-ar.ade ((83. @ 13, 4537260myly), m),

s YE5 S Rkoor) "o S alP G M 8L o bl e
(4BPCGu)d )s.was (1added Uelthe &.dadkionsMxiune gnd, tg 7.22-

7 QAL e expracted i th, met Byl eng chior pde {4 g oo

etorg ayer was ‘s HYd urat et aqligous -
{2Bpdnjum hydr ogencar bonate (IL) and saturated brine

( and _dri i.th+anhydrous sodi um sul fate, foll owed
Msby{;ﬁBcPi sqizl'l flﬁg @Af%ﬁof t he sol vent under reduced

pressure. The residue was purified using silica gel
{lggﬁsHEQRL&ﬁHBS,65,EaR}—l—EenzylmxycthDﬁyl—S,E—dibenzyloxyué—
hydroxy-hexahydro-cyclopental[clisoxazaole

The compound {59.7 g, 134 mmel) synthesized in Exzample

14 {14d) was dissolved in methanol [1L) and sodium methoxide (10
ml, 42 mmol} was added thereto, Followed by stﬁrring of the
mixture at room temperature for 15 minutes. After sakturated
aqueous ammonium chloride solukicon (500 mL] was added to the
reaction mixkturxe akb 0°C and the mixture was extracted with ethyl
acetate (1.5 L), the organic layer was washed with zaturaked
brine (50 mL}. Saturated aguegus sodium hydrogencarbonate (500
mL} and benzyloxychloroformakte {22.9 mL, 160 mmol) were added to
the organic layer at 0°C and the mixbture was stirred at 0°C for 1
hour, After the crganic layer was washed with saturakted brine
{500 mL} and dried with anhydrous sodium sulfate, the sclvent
was dietilled off under reduced pressurz. The residue was
purified using silica gel [lash columm chromatography
{hexane:ethyl acetalke, 1:1, ¥/V} to obtain the desired title

compound (61.32 g, yield 96%) as a colorless seolid.
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chromat ogr aphy (hexane' ethyl acetate, 1:1, ~ V) to

obtain the desired title conpound(196 g, yield 99%

as a colorless solid. LH NWR (400 MHz, CDO 3): i 2.34

(3H, s) , 3.40 (3H, s), 3. 1H, dd, J=9.3, 3.4 Hz),
3.98-4.10 (411, m, 4.57-4. (3H m, 9,79 (1H d,
J=10. 8 Hz), 5.06(1H dd, J=9.0, 9.8 Hz), 7.0B-7,10

(5H m, 7.18 (2H, d?, J=7.8 Hz), 7.29-7.35 (5H, m,

1H?tqlm {AMSM(IEH Clg1s) : 75527371 61H([1btde—3776E‘z(2cbm ,d2 91 {1H,

N/HIIFB "&% f4§),8%9 2% G 3378- 8 sdZu, MGa( P 47 2 7683, 4

314- @ Bengay,l di,3J88: & Bedzyk; 6HdRoXx 3.6 qdd; addd, F=5.3, 8.6,

I 3 0
3 9 IR 03 TS, RIPRURR S 9% S SRO6T b 12, o,
J=t9oPDudne H-2L) &anB4sOdi,unh i ddltes ({235 ¢.-541{B¥nuld, and.s,
5. E8ugT oMl ﬁdeEhE'& 3219 & Yg- |)q r?lf?dgﬁgykllj BzY,

‘thereto u a nitr'ogén a?nnsp ol 'owe
1.8t (tingl.ofT1he? Wit Gr80af1A.060 f-bdzzlhﬂu]r.s.f--"zﬁe (1H, d,

J.eaet Luke oo d to roomtenperature and
" 1% 1 ﬁ%teregaaﬁdqg\ﬁgmﬁ I tgred product was washed with

M3 dF&EhGM’ZThéTﬁl Mt+Et’e and the washing liquid were
washed wi th saturated aqueous sodi um hydrogencar bonat e
(1L) and saturated brine (IL) and dried with

{14Ehy dr3Gds 4B oeR U SFR) al Beneylgzyop sheieth fydibenzyloxy-

heqlaﬁgrakéiewzl%faneé[m%o&@wfm ﬂn@e@ EEGHQQﬁ-HHn%ﬁU&EG {6—
to obtain the desired title conpound (181 g, yié

de08Y)2 23, aatmonobem«yomrmmmmqsmm M{z-gl(ﬂ@@ms):anﬁslde
3.12 1
J=11. 8?’%2‘?3%%‘“%%}%% Tﬂ’i’H% gl)ah %&% (Sf{flu%ﬁlggdg‘ Brample
1317} w9 di3s02vad 80 ekhyigne FIGIAUR, (HNL)=06, 8. 8
Kz 60-4.68_.(3H 4, 1H , J711..0 Hz 4.8
e hofpCpibptErigs tagbhun £t flforyefq T gl feito
[57408}4?4uth&Hnen12 dkn®957wéﬁh(éﬂdedﬁtherétdﬁzfbl4$wéakby

Stn%ﬁél)lg rﬁf th§85lg_)(z§ﬁ_ﬁ 2t (:Tﬂm Igempera‘ture fa ljch ’ll‘tlnll.\l@e-ﬁ

AfAed- Bemzw)ilreBf 3wals c&sh:eihlydi o&f 6 whdgeoxydosed) Ipoeene®, the
<9938 4 IR 0RO (A8 g, 0L TBLL gy e ¢
chirpmabemipdtyi |{hedawetedhyl( 56edbe afd1zi bt povaidylitBde,
‘U’fg‘m E‘@S&%éi‘f\fi Egigéégt{%@ﬂhﬁg,r%}ogsca yellow oil. The
compound {100 my, 0.21 mmel} synthesized in Bxample 14 (l4e) was
dissolved in diethyl ether {10 mk) and imidate (250 mg, 0.248
mmol} waa added thereke. Trimethylsilyl
trifluoromethanesulfonate (3.3 uL, 0.021 mmel) was added
dropwise theretc and the mixture was stirred at room ktemperakture
for 45 minutes. After kriethylamine {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 (hexane:diethyl ether, 2:1, V/V) to cbtain
the desired title compound (55 mg, 17%) as a pale yellow oil.

4 NMR (400 MHz, CDCls): & 1.15 (3H, d, J=6.8 Hz), 3.01-2.12 (2H,
m), 3.14 {1H, dad, J=%.8, 3.9 H=z), 3.50-3.62 {(3H, m}, 3.64-3.80
(2H;, m), 3.80-3.96 (S5H, m}, 3.99-4_.10 (2?H, m}, 4.43 {1H, d,

(RPN T,
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acid was added thereto, followed by stirring of the :
m xture at 100C for 1 hour.' The reaction m xture was :
subjected to celite filtration, the filtered product :
was washed w th ethanol anq gh filtrate and the
washing liquid were di stil 84 of f under reduced {
pressure. The residue was dissolved in ethanol (500 i
rnL) and hydroxyl am ne hydrochloride (42.7 g, 615
J—hllr*alwz]and pyrildi.nd, {40177 Hal, 61 ivsl2) (Wer enladdedd-
Bepgt Oy | Ok | e by 1St 4L71 BONDT, & 1 1 $bU &y alw 802Ce
% r{4d m nut es- e sol vent V\gsE s?ﬁﬁleg é?? ugder
{1HedbcealdipPeBsr & -Afd 7t hk rdi.dmeswas purified using
ms Strdla ngel i§g§3mgghunn chromat ogr aphy (hexane: et hy
acetate, /'V) to obtain the desired title
conpound (126 g, yield 929% as a colorless solid. °
({t”cﬁ EM‘JZE 4%3)145(.1% 83 ﬁDd drddy-gd1prs 8th 1-
(0.3A, dd, ° 7@: 3{23@007‘%“ Y
CFQh‘-?péslt—A 9l I—&jﬂ Eﬁ—dgﬂx:('-lil-lﬂ—gddt:ﬂn:llan@yl:% 9-Bz), 4. 65
Jz11.7 Hz), 4.68-4.76 (313, nm, 4.97 (0.3H,
gl%%f:’,mf:ag‘?g,}a .9 Hz), 5.23 (1H, dd, J=10.7, 5.9 Hz),
5. 31- Bh8 Edmpknd) {533::11_;8 5004 (ri2H) s¥ntie2Cen 38 Eodrgle 14

1y oty A% 30 T3k 30 (A 2DhoB 0928 O

{16 3ai, éhEidSE%oﬁﬁaa&aB)hémEieﬁmwla&ycéﬂﬁndi {3anzy} oMyre added
hexahydr o- cyclopentagc]lsoxas | e . The conmpound (126 9¢
theBekqmd Pl LeURT s PF85 +18 BafpFe™ i {ifadf hgen temperature

unéé 5 0 hadobsn talnenae £ 80fb1la) hatids ha kXt 416 naas

tirred at, 120C for 8 ho vent was dis
flgﬁatﬂﬂﬁ‘de&‘h vgaltp‘f"%%s‘%]rsetl&lagt ‘Fﬁg% E&uéeﬂ\}é‘%&c} PIE““”
arnQUind iredidgk ngassﬁulr@@m@a&y filbbas Bx6ed nyE @i prataghapy
(hexane: ethyl acetate, 3:1, V/V) to obtain the

3] gedired (FRtfe Et%ﬁ%‘fi‘ﬁﬁla (‘559:97}9 ERrdigragey e gurified

usﬁ@d{@ﬂl@.&% §@1|ﬂa511HcBMRnI{ @QDMDG% ){etﬁyiz 83-2.91
é g?, 45- 3. 60 1H fv t n%,_ Citl
acytate: Eféa{‘“ihwarﬁefw 33 ’(f1ﬁ i | 04“%14'1 é‘?e A cohee
cnﬁp:ﬂinc( kM, ndd, 26807 28, abe8l d)es55s09:5. 13 (1H, m), 7. 22-

... 1. 40 gloH m, 7.43-7.47 (2H, in), 7.57-7.61 Sl

H g7 (180 gz f@}mﬁ LWEF (FH5 ot =6 dgimin By 001 1040 ) 15,

wy ( 32R AR, 25, 65 6aR),-h B@n;wmmarﬁp,nyj ~1%-6- gg bem,ylrr@xy
-?4- _ydroxy hexah%dro cyclopenta |soxazo

3.45-3.57 {5H, m), {88, m), .80 {BH, m}, 5.10

(1B, d, J=2.9 Hz), 5.23 (lH, d, J=2.9 Hz);

M5 (F4B) mfz: 472 (MIHE1™.

<Example 15>
(1R, 25, 3R, 4R, 5R}) -1-Amino-2, 3—dihydroxy-5-hydroxymethyl-
cyclopent—4-yl 4-0- (6-deoxy-p-D-glucopyranosyl) —u-D-

glucopyranoside (Exemplificaticn compound Mo. 5-1)




The conpound (59.7 g, 134 mmol ) synthesized in Exanpl e
14 (14d) was dissolved in nethanol [1L] and sodi um
nmet hoxi de (10 nL, 49 nmol) was added thereto,
foll owed by stirring of the m xture at room
tenmperature for 15 mi nut es.*?Af Fer saturated agueous
anmoni um chl oride solution (500 nL) was added to the
reaction mxture at 0OC and the m xture was extracted
with ethyl acetate (1.5 L), the org#hic | ayer was
washed with saturated brineHdp0 Sat ur at ed
aqueous sodi um hydr ogencar bonat e D10HL) and
benzyl oxychl or of or mat e +"16Q Mol ) were added
to the organic |ayerH and theOH xture was
stirred at OC for 1 _hour.“Af e,é the organic | ayer was
washed with satur ne g m.) and dried with
anhydrous sodiumsulfate, t solvent was distilled
of f under reducd®dpryssi@. The residue was purified
using silica gel fla®&H col um chromat ography
X ethy. takn.t Lhred
Elf‘“!l]ftsl ZGSR ﬁﬁ]oéuRnﬁg(%%ﬁg T ]Bejnzéyyh)%%%};am S’:Lahcglégl Eq'g 1689
hes@?#D—ﬁelDRHN\R](l&@@amt-dms]i EftIZt-@Ghemel-b?r-d) {E—
9.8.9 57
de%‘é"s% (’1H’*"I%:10|°J }‘hérb"l’éiﬂjkbﬁﬁff“‘bﬁmﬁ?sf% 30 EH‘C%P&'““"SME
J=8. 6’,{‘h6 Zbmpppnt §3 ,0 35,82 . (1Hm@dd sydtBefizel 6n EBardple 2

1H H .98 (1H,
"2)5_? wdd ﬁ%“‘h( megggﬁeﬁﬁ%l&‘rlg 21, “ﬁg)h .54 ng,
trﬂ@hl&r—e&c@tcﬁzﬁrﬂk (sbant., 4.3 (whid) danr:ﬂ:llﬁ 7 HZ)

21853 P 1§ LI Epp e 7 SobE) rete Foggarthedico,

fDTltﬁ&th@O;ﬁégHGm{?Gf Nge(ﬂ?ﬂa)urm y-$ ﬂﬂ(ﬁ? (ﬂ\éfd[:l)agalg(lﬁéfﬁor 4n
mi b B A BTSE He SRAFET o1 B Mo p b pire” nadh DL

prasdyfe,t mheOrbEl’myd -wéaOp@ﬁlfled using silica gel flash column

D-al D-alu
chrame)t(goacﬁaghy q éhell-haenec gﬁg %Ce(tff% ugopyr]g%%‘?’:.yﬁ_ﬁ%il f n%
Wgyritmeshtaed imi detaEnppPeo rig,( 1Bf=1)%}vvas @iI}SES]dJﬂwedlﬂ-n The

cn@%gyapﬁgﬁﬁ§@§0ri dﬁmw ﬁ#esa%&g{yrg[gg&%sagniwéﬂq%} was

I aza
difsolreg] ip- qh@@ueln@t@zrdi%lbgr)m\/\@né befdd-et HerBtwg, 0.97

mm.&?i 'quhxd SidSIdNg ©Ofi feify TLXI g € at room
enperature for 40 m nutes. “After the solvent was

trdfbloﬂdnedhaﬁésuma tee(dlltad;- plﬂeﬁﬁmrmomh@asr eddduelrnmgsise
ML 160 USLNG: Sl CRagCL, £,1,a5h ‘EO' ot teChre(r)‘a 29T ANy s
%exane etﬁ acéjtat 1_1 Toh £Fi &% yIa
minutes. ther trlethylamlne {4 drops] was added to the
reaction mixture, the solvent was distilled ofF under reduced
pressure. The residue was purified wsing silica gel Flash
calumn chrematography (hexane:diethyl ether, 151, V/V) bEo obbain
the desired title compound (125 mg, 92%] as a pale yellow oil.
'H NMR (400 MH=z, CDCl3}: & 1.22 (3H, d, J=6.8 Hz), 2.81-2.87 [1lH,
mj, 3.1% {1H, dd, J=2.8, 8.7 Hz}, 3.19-3.24 {(1H, m}, 3.28-3.36
(2H, m)}, 3.40-3.45 (1H, m}, 3F.52 (1H, dd, J=8.8, 3.9 Hz), 3.35-
3.5% (1H, m), 3.7% (1R, dd, J=10.7, 3.9 Hz), 3.79-3.84 (2H, m},
3.86-3.91 (1H, m}, 3.9532-4.01 (2H, m), 4.31 {IH, d, J=11.7 Hz},
1.35 {1H, 4, J=7.8 H=z), 4.50 (1iH, 4, J=11.7 Hz), 4.52-4.59 (24,

it
e
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VIV) to obtain imdate (250 ng, 99% as a yellow oil.
The conmpound (100 ng, 0.21 mmol) synthesized in

Exanpl e 14 (14e) was dissolved in diethyl ether (10
m.) and imdate (250 ng, O. 248 nmol ) was added
thereto. Trinethylsilyl 71rPfI toronethanesul fonate

(3.8 AL, 0.021 mmol) was added dropw se thereto and
the m xture was stirred at roomtenperature for 45

m) N NUEeS]. 6Af {BH, tu)i, etdhyhaanﬁme {(141Hdrmp,s)4.vms {added, to=12.7

jqtil d
vl P 35K OB, T ef P 3 YERL AP S e O
d, u.$=|=1tg. ‘Stz ¢ as g {fJJHasﬁ a::elum? gkt onat OgtiaphBy (458, m}
edlegﬂﬁ:{) 2:1, VIV) to obtain the

(h £XAN
MS é rred it e to ound (55 mg, 17% as a pale yellow
oil. 1H NWR (400 MHz, CDCl) : 5 1.15 (311, d, J=6.8

18- Dd- 1 3= _
apf) uR R SR el - Sy SRy Brgm e
cyé:ﬁd:-j;erl‘t) 1-3198-a- ﬂﬂ)—c(eﬁh’l}r By o- gllud:apﬁﬂ.ﬂos}'lll-cﬁelﬁ 137

]l 4.47 (1H, d, J=11.7 Hz], 4.50-4.62 (7H,
gl‘r%f“*“*&”’éjgﬁ “93 (8R n), 5.06 (1H, d, 5=11.7 Hz),
13 5h£9:c(n§;bimdn111:5 1l aGlt-l prﬁ:bl}J a@nehkﬁ:)zecv i@5FEFaddl e
( m; Ms (FAB) mz: 1324 %
15( { oo R, AROSHYoR A RBLIEI RDPBk AT b ard R (1

mL) &H&'%Bbhfaﬁ/ic acid (10 pL} and 20% palladium hydroxide-
4- 0- (6-deoxy-cc- D gl ucopyranosy ucopyranosi de

cathen cOromEl (o rgaedoLua Tl bR eR o SR LERinG of the
ml%@ﬂ)lﬁ :]:éum( ﬂéﬁﬁeﬂ%ﬁr@ §§@ér\/%dh Brg%érhad'{(ﬂ'!c:sbﬂlgrmﬁcr 4

drochloric acid (10 and al I adi um
hOH(j"%ir oﬁ\fa@r cet 9% (ES%tﬁiﬂl%r & ﬁd%‘éﬁ’ert%éﬁdét B1 s fFoilEswedt

unB¥r Stddifd=A0petsdie HhXt bhe Alsikamderperatidheny unger
a hydrogen at nosphere for 4 hours. After celite

exthingatiegan §heeo|oPEnt Hascditgn [(Feeroff: gamepla water) .
FuE@gé"feq_tpq-:g§SHﬁﬁf1%duglﬂﬁg rﬁ%ﬂl@ée Msf:pé'ﬂ'ﬂ fdogdmRy 10N

exchange resin (Dowe 8) co um (wat er - 5%
Chaﬁ%?ﬁﬁﬂﬁﬁﬂeﬁ?thﬁuﬂqﬁféﬁteFI’EF—‘W@DHWFW% 1:dgilmgVAYY itea

mbgginfﬂt@ﬁe@@k%ﬁﬂl@o%ﬁl@&ﬁxﬂpnﬁﬂ(ﬁt_:]hY'l'E%} as a colorless
acet at e: net hanol : wat er V) to obtain the desired

amprp@is.conpound (5°nmy, 26% as a colorless solid. 1H

{ O)i,of; 1. 18 (3H, d, 5=6.8 Hz
[“T%(%EM&HGD&& 115, 2. (22 (1H, nj, 3. 03)3 09 (iH,

‘HmMR 34D6-BEI22 HLaH; t‘rr)l 213( 3% 31,57-6SH, Bn), 23.15823278(1H,

m](85| 0@3 1% ?.JL'H, rr%g ( lZI__I‘EI 927 {Z:l"lo m), 3 ,30-3.92 {14H, m],

4.38 {1H, d, J=7.8 Hz}), 5.0RA-5,10 (1H, m};
M5 (F&B) mfz: 472 (M+HY",

<Example 16>
(1R, 25, 3R, 4R, 5R) -1- {2-Aydroxy—1-hydroxymethyl-ethylamina) -2, 3-

dihydroxy-5-hydroxymethyl-cyclopent—4-y)l 4-0-({6-deoxy-P-D-

glucopyrancsyl} —a-D-gqlucopyrancside (Exemplification compound No.

5223
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(1H, d, 5=2.9 Hz), 5.23 (1H, d, J=2.9 Hz); MS (FAB)
mz: 472 (M?1?H)'. <Exanple 15>
(1R 2S, 3R, 4R, 5R) - | - Ami no- 2, 3- di hydr oxy- 5- hydr oxynet hyl

- cycl opent-4-y
gl ucopyr anosi de
NH2 HO "Il CH

(3aR 4R, 5R, 6S, 6
- hexahydro-cyc
2,3,6-tri-Dben
deoxy-2,3,4-tri
copyranosi de Th
synt hesi zed in

nmet hyl ene chl or

| 4-0-(6-deoxy-p- D gl ucopyranosyl)-a-D
(Exenpllf'&3¥i6n conpound No._5-1) 138

HOO..O 011 VOO', OHOH H (15a)

aR)-I-Benzyloxycarbonyl-5,6-dibenzyloxy

| opent a[ c] i soxazol - 4- y+OH

zyl - 4-p- (6-

- O benzyl - 43-D- IuHN Résyl ) - oc-D-gl u

e compound (@D . nor al )
Exanpl e 2 (2f) dlssolved in
ide ( Oand tr ghl oroacetonitrile

(460 pL, 4.61 mmol) and 1, 8-

di azabi cycl o[ 5.
thereto, follo
tenperature fo
distilled off u
purified using

0ler- uﬂd oK 2 drops) were added
StlrﬂHng of the m xture at room
es. After the solvent was
nder ﬁe uced pressure, the residue was
si i’ gel flash colum chronat ography

V\E

{1chexdReRethyiR, dSetakk;4-Behzot Wiyt vtthyilapn el oxNIV) 1t &-

7 4 Th
B i i T ] S L i AR L VA
14 (12;@ grrpoudids $81 Yed i @- 8P efl!llnylﬂ evagReZEqip Eh@lmple
14' 'ﬂ_&j@)t %ral(sglég ?tgﬂreoo 1917111&%()1 Vf@ﬁ ﬁgﬁ%& Q@'ﬁ:gﬁﬁ’{drofuran

Tri neth

trifluoronmethanesul fonate (17

(19. OBy Ermbll) 3\7\&@%&@@6%?6‘@% sid - 86her 3 am@oL heand acetic
ac%xfyrr&}wai%rét&ﬂﬁ&g tﬁteré@@mﬂcﬂmﬁéétkb{g &i®ki48 of the

m nutes. After

triethylamne (4 dro was added to

mighare raadtfOntan ﬂﬂUWEHUEﬂﬁa shrddam cwanckpettindréadeof-30 g,
znues’ef %dﬁggdadc?écfsc%%st fhel fuge s U tEietha ac

asi ng Silica ge
7othetanandhet byl
desired t e c

um chr omat ogr aphy
Ehheﬂﬂﬂﬁnl wak \Qistd 1dbtabnf dﬂﬂsr reduced

[ ' 0 und 25 99% as a.pale L@pw
PIGRPOEE ARV E AR TEBr e U o 1R 9L
cofzpn éhﬁﬁhﬁiﬂ@faéﬂjﬁ{meLhylene chloride:methanol, 20:1, V/V)
to obtain the desired title compound (1.20 g, yield-33%) as a

colorless solid.

"H NMR [400 MHz, CDCls}: & 2.35 (1H, dd, J=&6.8, 4.9 Hz}, 2.39 (1H,
t, J=5.9 Hz}, 2.77-2.82 {1H, m), 2.93-2.00 (1H, m), 3.74-3.84

{3K, m), 3.88-3.94
4,74-4.86 (4H, m},
mj, 7.45-7.50 (ZH,
MS {FAR) m/fz: 520

{1H, m}, 3.96~-4.0B {(3H, m}, 4.21-4.2&6 (2H, m),
5.0% (1d, d, 3=7.8, 5.9 Hz}, 7.26-7.38 (10H,
ml, 7.59-7.64 {(1H, m}), 7.9B-3.02 {ZH, m};
{M+H} '

{16b} ({3aR,4R,53,65,6aR)-5,6-Dibenzylony-1-(2,2-dimethyl-
[1,3]dioxan—5-yl)-4-hydroxy-hexahydro-cyclopenta [c] isoxazole

The compeund (1.20 g, 2.31 mmol) synthesized in Example

14 (l6a)l was dissolved in acetone (30 mL) and 2,2-dimethoxy
propane (2.27 mL, 18.5 mmol) and p-toluenesulfonic acid

monchydrate {660 mg, 2.47 mmol) were added thereto, followed by

stirring of the mixture at room temperature for 15 minutes.

[PRETSE TR

e a0 - -
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, 3.15 (IH dd, J=9.8, 8.7 Hz), 3.19-3.24 (1H m,
28-3.36 (2H, m), 3.40-3.45 (1H, m), 3.52 (1N, dd, :
8.8, 3.9 Hz), 3.55- 3,59 (1H, m), 3.75 (I H, dd, |
10.7, 3.9 Hz), 3.79-3.84 {2H_-n), 3.86-3.91 (1H, :
m, 3.93-4.01 (2H, in), 4.31 (IH d, J=11.7 Hz), 1.35 !

m
3.
J
J

(IH d, J=7.8 Hz), 4.50 (1H, d, J=11.7 Hz), 4.52-4.59 f
2H, ----------- 139 , 4.60-1.64 (3H, m, 4.70-4.87 i
AL EGFPa?HraEEdOQQT%9$S go uTther%ﬁncagbe@aqqiqEdeL] was

ad.éi‘}cl)‘i‘Z#@uimg‘é%%‘{ e g 25% R %-Hz%ﬁe %af%ageﬁ% A5H,

exﬁract$m;QﬂEABpthfk aqg;g¢e(N@pﬂnﬂd,(ﬁ@@)organlc layer was
wagﬂghzﬁiéﬂaégguﬁg?e&-Hyﬁn@01303mﬁihyQBQXQEfﬂéE%dh§§YEE§ﬁi@led

- cyclopent-4
off- guder mﬂpspﬂfgqq;@oﬁyﬂahb%ymmﬁua wyt EFAPLARBside

mEInsngprrp@uaM It 301 a86 (8. £WAQ! ) . SYNARNST 38d hfkded
anple 15 15aéumas di ssol ved in nethanol (20 ni)

thaﬁat@myfi thgembxeunel wag Frarmehal sepmokerParEtyre1fer 20
mahieénd 240% p@&d@@ltum ByEE QX d8maa @il 0kh okt BeYs0 WRIE vas

added thereto, followed by stlrrlng of the mxture at
addednto elrhﬁerraﬁgheomndeqtuﬁhﬁdr ¥ §enndt ks phiestartovasg)

t e il t
exRdbfrg SPE) pERYE ey 300 i (el SREEM s a%er e
waghed pwt il isadubgte¢drbrigeciafgaly exvich d(rD@WevkltBown%ye)mus
soﬁghﬂnyudﬂﬁgfr 5%& @yadﬂgkfiilng df%tgfrthétsdmaént under

purifie ng silica gel flash colum chromat ography
redechy| pERtGEEe: AchaAsLdyatwds Prrified \napng: 61187 HH

39 qhor
5, B SOk Wy e, S0 05 o

obRED Eizecf)BSlGEi mtl(esﬂnmevuadet@m yiali B0 pere
corﬂorlgsg)%gilgo (1H, rr) 3.18-3.27 (2H, m, 3,30-3.92
n, 4.38 (1H, d, J=7.8 Hz), 5.08-5.10 [1H, m);

lﬂmgm@p hﬂ-lg; QPEL | ML -39, {BEEX%}Im|1edI6$3H, s), 2.06 (11,
q, (%332_3’ 15135 g R) 5 %éz%'ﬁydfn‘?xya y(qhoxgﬁgtj% et @Yhaﬁ%},

r oxy-5-hyd roxynet yl --cycl opent - ¥

3@7@3(32d@d;<.ympg B-73-3.85 (6H, m), 3,89=3,97 {2H, m}, 4.67

(19, uaopyiﬂwﬁm aq %w'tq@ppmraﬁ@ﬁ ge gebxenpid figat 4ong=11.7
ound

Hz},ng a5 {lH d, J;zl 7 Hzy, T.26-7.38B {(10H, m};

M3 (FAB) mifz 456: {(M+H}".

{16c) {3aR,4R,55,65,6aR)-5,6-Dibenzyloxy-1-(2,2-dimethyl-
[1,3]1diloxan-5-y1} -hexahydro-cyclopentalc]isoxazol-4d-yl 2,3,6-
tri-0-benzyl-4-0-{6-deoxy-2,3,4-tri-0O-benzyl-p-D-
glucopyranssyl) -a-D-glucopyranoside

The compound (600 mg, 0.692 mmol} synthesized in Exanple
2 {2f) was dissolved in methylene chleoride (20 mlL) and
trichlorcacetonitrile {277 pL, 2.76 mmol}y and 1, 8-
diazabicyclo[5.4.0] -7T-undecene (2 dropa) wers added thereto,
followed by stirring of the mixture at room temperature for 40
minutes. After the solvent was distilled off under reduced
pregsure, the residue was purified using silica gel flash column

chromatoqgraphy (hexane:ethyl acetate, 5:1, 1% triethylamine,



140 OH HNCOH HO..i"H HOO COH™N OH OH HO

"OH OH (16a)

(3aR, 4R, 5R, 65, 6aR) - 4- Benzoyl oxy-5, 6-di benzyl oxy-1-"(1,

3-

di hydr oxyprop-2-yl) - hexahyc}rg cycl opent a[ c]i soxazol e

The conmpound (3.07 g, 6.89 mmol) synthesized in

Exanple 14 (14d) was dissolved in nethanol (10 ni)
V/dhdte ethtahpdieidatan (5690med )B0&ndag, 8-dildypdr oxyac8hene

cobpofie Soaf0nd, 0 Alth AClchecSEkd L Sbhee e kRS
wap of L300 Iviedu i sdi=Sddilu ﬁib?ﬁnﬂ@oﬁ@hyéﬁlcﬂ dieni@dp kg0 (570 mg,
0.291 Gfndmol) s VRassafded  LhET et aRdh kg 1gh xt ure was

stirred at 70C for 10 hours. The ‘sol vent was
trdiseofdmed hehéswhiderteeddad:, |§r @58 umer ldndriab heddeas idhugwise
f Ng.siLic S
URSLOUILE L0 WY B 00l hahoal Nlliprasyy o v
miWWS téfbbt dimethelaesiy dd tropel cmrpedded (o Abieg,

IE%‘,%C?J_ ?ﬁlx}:uggsqihe&%l g{rgggsﬂ O|d1 tgf%gf(fggd%edﬁ%e?
prgssuee Hy The xepjidpeppag mrqﬁedzu%% s00icaHelmtlash

CD%U@4&ZI%%{E@§€EM{H|—:], (%eggng’ &}yﬁ_lgge?ate,s 39§ gv% Ei%{:’obtaln

tha dgeiregl titbe I-"cm)m,PﬂFﬂQGUF‘l%glg(xl épE) 3p 2 PaAS yeblpW 2] -
4 0-8:-0 VS D
MZR_ fagd “3*&%6 ot }1%5)1 729018, 0%, (35 g0,y V61 (F4D)am, o,
1.03aRHR=5S, BS?iB‘cﬂ?)BﬂS (BEDimlenZyléxy-17 (2,H2- di red hyd-3.27
1, 3l di Ny 5cy! | dr exah clpt[]la
“)&éz@: e 30%63(:56:}’ odﬁdpl{i gééll e é@ ¥ﬂ19 (}[36 sgnt§ eztllgledé
J=Lh. Bxnpl 8-18 (ll!ﬁa):l was’ di é@dlfvédﬂ nﬂ&betdoné 130 M2«

4.9 %2~ dyr nrﬁI haoxyr3_Br epapg,( 2y 27sMyg ((1;@1 Samply And,,

p-t ol uenesu fonic acid  nondhydifatie (660 'ng, 3.47
2« Rl YR wéh e Tatitict Her &t b7-F-GIF| 4R by - St-HPr¥ n§f of2H-ha) -
mMsM AR 63t 190 hopperature for 15 mnutes. - 141

(16d} (1R,25,3R,4R,5R)-1-(Z-Hydroxy-1-hydroxymethyl-
ethylamineo) -2, 3-dihydroxy-S-hydroxymethyl-cyclopent-4-y1 4-0-{6—
deoxy—-[-D-glucopyrancsyl) —a-D-glucopyrancside

The compound (146 mg, 113 pmol}) synthesized in Example 16
{loc)] was disseclwed in acetiec acid (10 mlL)] and distilled wakter
{2.5 mL} and the mixture was stirred at 50°C for 1 hour. The
solvent was distilled off under reduced pressure and the residue
was purified using silica gel flash column chromatography
{hexane:ethyl acetakte, 1:1, V/V) to cbtain diol (128 mg, 101
pumol} as a colorless crystal. The diecl (118 mg, 93.3 umol} was
dissolved in methancl (20 mL} and ethyl acetate {1 mL} and
hydrochloric acid {30 pL) and 20% palladium hydroxide—carbon
{118 mg} were added thereto, foliowed by stirring of the mixture
at room temperature under a hydrogen atmesphere for 4 hours.
After celite Filtration, the solvent was distilled off under

reduced pressure and the residue was purified by ion exchange

B T T LR SR



After saturated aqueous sodi um hydrogencar bonate (50 i
nm.) was added to the reaction mxture at 0C and the i
mxture was extracted with ethyl acetate (50 nL), the .
organic | ayer was washed_ h saturated brine (50 ni) '
The sol vent was distilled off under reduced :
pressure and the residue was dissolved in nethanol. ¥
Sodi um net hoxi de (0.4 nL, 1.96 nmol) was added :
reﬁheremmwaxn&ﬂhhe Rﬁ)dnlnmnmmﬂaﬁﬂﬂﬂSﬁedmmwnianmmter] Further, i

lt nge E§1 2 fgngO nuteg,1 r SR tur ed agueo%%1
iRt 62 (B e 9 dga & Peagiiun’y
{enrhxl uaimtautee@e’aMQJh@aMExt ur:e] Mas viext t::aajbedlm the desired
et py t t r ye s washed
1 EQ &m@ﬁﬁ%@tz "k%C% bg %;ﬂﬁ_ eLQ- éL%ﬁ anhydr ous
lHSIﬂMH urhoeukfiat e;-poﬁ ola awed lyH didst IJ1—|EI agH@)ff 2afzathear (1H,

g G e A 911 aGor 21 ) Ul ot uhn? - O g by

3. @neza‘m athyh) acki4n-@, 91: 1160y Y} ,t 0. 4@bimi,nd, he=7.5 Hz),
sifed titl ound (840 ny, yield 80% as a

2 ggl $e§§ §0F|%QﬂBH NVR (400 14Hz, CDC1:1): S 1.39

I SR Sluﬂ m7 O34 5)1,6 E Oﬁa(ﬂlH_aa d, 94379 d®h, 60.1, 60.6,

285@ 1H dd, J=9.S, 6.8 Hz),
6133677 % ﬂ 5*3??523 8- s>y, 73:80-%F 97 {312, 80.5,
a1m8, m@ 1(.11H;r d, 7 11 7 Hz), 4.68 (1H, d, J=11.7

6 H 7 Hz). 4.85 (1H d. J=11.7 -.
MS:@' (%éé ﬁi m VB )(FAS) mg 456: (MrH)' . '-
(160)

ﬂﬁ'%% ARAS, 6S, 6aR) - 5, 6- Di benzyl oxy-1 - (2, 2-di met hyl -
Yi'dxan- 5- yl ) - hexahydr o- cycl opent a[ c] i soxazol - 4-yl

(1R, 35635,4R, 5R) -1-Aminc—2-fluoro-3-hydroxy—-5-hydroxymethyl-
t i-C—benzI-4O 6- deox 3,4-tri-0O benzyl -Q D
cyﬁﬁ%%rbﬁ/_rqa%syﬁ h'ﬂeﬁ'f‘i’jc%b?/ Q&HEEPHEanéoﬁ’pBund (600
glogopPe 62 1 MBOI Bxepltiiesh gbsh icdnpxandiw. 2-62f) was
di ssol ved i n net hyl ene chloride (20 ) and
trichloroacetonitrile (277 [L ] and 1, 8-
di azabi cycl o[ 5. 4. 0] - 7- undeceﬂ@b( pﬁ% wer e added
thereto, followed by stirring of, xture at room
tenperature for 40 m OAfMET t g sol vent was
distilled off under reduce pressure, the residue was
chplunn chr omat ogr aphy
otriethylamne, i? 142

purified using sildcC bf g
(hexane: et hyl acet afe, 5 1, dfotri ine, i~
VIV) to obtain iphd tgp0 Ny, BO¥W as a yellowoil.

The OH

f{172) Methyl Z-deoxy-2-fluoro-D-glucopyranoside

1,31, 6tetra-O-Acetyl-Z-deoxy-2-fluoro-p-D-glucopyrannse
(Carbohydr., Res,., 153, 1986, 168-170) (13.4 g, 38.3 mmol) was

dissolved in methanol (150 mL) and Dowex 50w x B (19 g) was

added thereto, followed by =tirring of the mixture at BO°C for
12 hours. The reaction mixture was subjected ko celitke
Filtration and the fillkered product was washed with methanol.
The filtrate and the washing liguid were combined and distilled
oL under reduced pressure. The residue was purified using
silica gel flash column chromatography (methylene

chloride:methanel, 1071-5:1, V¥/¥) to abtain the desired tiktle




L e A

compound (230 ngy, 0.501 mmol) synthesized in Exanple
16 (16b) was dissolved in diethyl ether (10 nL) and
i mdate (550 ng, 0.551 nmmol) was added thereto.
Trinmethylsilyl trifluor omstLHZnesul fonate (45 IL, 0.250
mol ) was added dr opw se reto and the m xture was
stirred at roomtenperature for 15 mnutes. After
triethylam ne (4 drops) was added to the reaction
compoant e 3 -BRedsat vt 4RAs ¥ st idoledlefs smiddr reduced

' SRS ol CoRPBAL be-38Ry - thelne rbr by L e all, =+

3.8243 .64 \(PHt ompptAaiga (thendes)i,r edebisl B0 campomnd { Ist0-3.92

200 I MR (40
o eranliodisiel o WHEERIE o
g @8HG.55)H,; 3, 70-2.BU2H, n), 3.11-3,17 (1fi. ).
3 3.30-3.54 (6H, 5 613 65 12H,
”Snfjél"?ﬂzf. ﬁl(lié#did%j:ll,? He) | ( 4. 38 PlH d, J=7.3 1Si 7).
4.52 (1H, d, J=12.5 Hz), 4.58-4.73 (5H, n), 4.73-4.90

P bbb o e 2 on 2 S %}“ “i5 (FaD)
gln¢oRYTEZOA1ERKH) ' . (16d)
(1R Zﬁng%cﬂﬁnﬁ& %(@ gl_b/qr'."o§yrm!| lr}yq ¥y )f in Examp]zle

et hyl am no) 3-di ydroxy 5- hydr oxyf net cyc opent

174179 @B@Gdlﬁﬁgﬁqpq:3nEﬁ€mQRﬂﬂ§fmrmamlde [TD mL] and
hcﬁ%@%ﬁaﬂ yheaa B HAGRKEDOF dfg Hﬂe 99@%{5@[ (148 g, 113

synt hesi zed i n Exanpl e (16 vvas di ssol ved
tolyengsatliienagi %Fl(dlﬁﬂﬁﬁblﬁ’%%ﬁdl {étTfJI 1ﬂ‘éd Sy mnp D) geape) added

thélf@ca he: ol XL %w@%ﬁh.ﬁ g 206 {8l L hegéc umsr

sol vent was distilled of reduced pressure and
rediveed @gicdaere wair pubpfired G'Qilﬁghxslﬂml@& délm¥) asls added to

I l t er
thgoééaqtoeggggﬁ] Igl@lay.ﬁésmea@a%iw J]assfﬁﬂa ET]u der_

rerém%% BreSTHEE di 8119(1&1%14\@ w93, Buifiald) uidrg ildsel ved
£1héh r@lﬁlﬁﬂobhf%ﬂ‘é‘g}agﬂg Prttﬁbélneaﬁﬁﬁﬁ eac(el:a@a) anl vy o

hydr ochl oric acid 2‘ and 208 pal | adi um
ﬂbh‘g‘ﬂdr dkicdee e BF b Fit ler chydPe3added e BB} 2s a

cgi@_&l&\&egoby.jﬁtl rring of the mxture at room
t enperature under a hydrogen at nosphere for 4 hours.
H AfRed10@ 1 MH%e CPFivat Pod; 141e SBollVBntniwas -dBst 2¥1 ed off 60

{mncgqr 3l eﬁuwb nﬁegéﬁrem)an% e, £ IS effas pr1 figed 40
by i on exchan resin (Dowex 50w X 85“
(2¥natler 15982 Hdeall‘.“br)"'] Fifr tiRepbHj tdnalsdplr ] aecﬁ 02-5.06

(o UsiN)Ongl, | begpgelsaf liagh £0] umechr prratHgr ﬁphyﬂ@éiwlm (2H,
acet at e: net hanol : water, 1;];1, V/IV) to obtain t

™ desired
M5 (FAR) mfz: 285 [(M+H)".

{1¥c) HMethyl 4-0-benzoyl-3-O-benzyl-2-deoxy-2-fluoro-§-0-p-
toluenesul fonyl-D-glucopyranoside

The compound (3.3& g, 11.8 mmol) synkthesized in Example
17 (17b) was dissclved in dimethylformamide (50 mL} and sodium
hydride (741 mg, 17.7 mmol} was added thereto under a nitrogen
atmosphere, followed by stirring of the mixture at room
Lemperature for 30 minutes. The reactbion mixture was ice-cooled

and benzyl bromide (1.68 mL, 14.1 mmol) was added thereto,



conmpound (43 ng, 84% as a colorless solid, 1H ;
00 MHz, DpO S 1.32 (3H, d, J=6.8 Hz), 2.34-2.41 ?
m, 2-88-2.94 (1H, m, 3.16-3. 22 (1H, m,
.38 (2H m, 3.42-3.pQ (1H, , 3.49-3.97 (16H,

m, 4.48 (iii, d, J=7.8 Hz), ~ 5.18 (1H d, J=7,8 Hz);

"C NWR (100 MHz, D20 : 516.9, 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, F
fojdoxed 4y ptiygipg @b the mgxture gt goomoperpeNEUEs £Jr 2
holrd. 240etM Ao d<E4a8PLe shfdnium chloride sohu%fon {50

nmélR 25, 3S, 4R, 5R) - 1- Ami no- 2-f | uor o- 3- hydr oxy-5 r oxym
t H9E - aqgﬁg tpehle 4roAction mixture ar 0°C and the mixlure was

y yE ran05|de
e PP eae o camsaaad Ry 2y Shep AiE" iy
a@tﬁp with H@ﬁurq}pQ}qr1@§7é;ﬂm@ﬂﬁypnd dried with anhydrous

odi O 0xyr il UBH Or L% 0 I
® 1,3,9, 6-téira C)ﬁmé%ig?ze%%%ggﬁjgﬁFﬁgr%F D°g ﬂ%%tfﬁge
refgsed (RERSBURGdr ACRESC, 2aBB (1508E) 4By d.n.mylea@ wpter (4
miPOwSrdTHdeaas i %%@lﬂﬁﬁg Ady r@@ﬁ.ﬂ%uﬁéi&smsh@f‘@% at
Dowex 50w x 8 (19 g) was added thereto, fol
603% i fan Aghenrs heThe xialmengt wgOGlivrilled hﬁﬂrwndéEhEEduced
u $nS { f|| a
e Py o podune s o 2o fhocl i ot flke.
Thehgesique &pe abrraltyedwas hibyey diinguil g0 welkle w@nbrned and
toihéﬁé&dﬂ%&nlef£cHﬁQ§ﬂoE§QHcﬁﬁ'ﬂfﬁ§5§r§ﬁ §) rSﬁ?d¥e was
purified using silica f1ash’ col'um chr omat ogr aphy
dimgpl FlATEREPY b iG1d déﬂll{elﬂﬁal’ﬂ}la3 17} sfqre WAdedt phereto
unﬁbfaiib—tcﬁ%l@ﬁﬂ ref 1bivbhen d}%lﬁ@ﬁaoblf]dt}(é?’m‘};tgr yd!flr%nm
459% as a colorless soli MR™ (400 ME z 3
tempeabatuirgs Fpy1q hogrs .3 Y peaghHion)nixtyreruas gicy-2ppl ed
anf) dlﬁltﬁﬁh ti3dBékh 9ri r3a69a 3¢ 240 @b"lml.mm(ra§ a%geé ngerel,o

, 4.16-4.29 (0.5H
Afﬁag %?e g}§tFE§ was extgacted with ethyl acetate [100 mL), the

4
3

Y

organic layer was washed with saturated aquecus sodium
hydrogencarbonake (200 mL) and saturated brine (200 ml) and
dried with anhydrous scdium sulfate, followed by distilling ofE
of the sclvenlt under reduced pressure. The residue was
dissolved_in methylene chloride (40 mL) and 4-
dimethylaminopyridine (1,28 g, 10.5 mmol), benzoyl chloride
{1.30 mL, 11.2 mmol] and triethylamine (1.46 mL, i10.5 mmol) were
added thereto under ice-cooling, followed by stirring of the
mixture at 0°C for 3 hours. The reactien mixture was ice—cooled
and diluted hydrochloric aecid (2N, 80 mL} was added thereto.
After the mixture was extracted with methylene chloride (100 mL},
the crganic layer was washed with sarurated aguecus sodium
hydrogencarbonate (200 mL) and saturated brine (100 ml) and
dried with anhydrous sodium sulfate, followed by distilling off
of the solvent under reduced pressure. The residue was purified
using silica gel flash column chromatography (hexane:ethyl
acetate, 3:1, V/V} to obtain the desired title compound (4.16 dr

yield 65%) as a colorless solid.




4.88 (0.51, d, J=3.9 Hz). M5 (FAB) mz: 197 (M-H)'
(17b) Methyl 4, 6-0-benzyli dene-2-deoxy-2-fl uoro-D

gl ucopyranosi de The conpound (3.5 g, 17.9 nmol)

synt hesi zed i n Exanpl e 17]& 7a) was dissolved in

di met hyl formam de (70 nL) an benzal dehyde

di net hyl acetal (3.75 nL, 25.0 mmol) and p-

t ol uenesul foni c acid nonohydrate (170 ng, 0.892 nmol)

"HvigiRe (dd@edHz t KECaLD; EfGI BEWEY 20y S I 2 i3 {csZthesl, 3.47
ture at .50 r ure for ho
‘#?ﬁet%’w AP g’e’{?’;ﬂgm) fa ‘a%-(ej-)g'dc“%t S D re‘JaE't?[ ants Sem, m,

4.@Ex8 b @ndH he) sol \Fé‘nt{m/as:lcdi sn=i1!1L%d ofif Hamded.91 {0.5H,
,red qui regs esj du S.p |§ us
S hj z‘{i 3 Fl e% 1th1ﬁ ljﬂ r?rr\g{%oarg%h EJ’}?hexc‘émgglest hy‘I
fzﬁeemht eT 43 L7/ \@Hrt @Il};oﬁitéﬁfﬂ? t9te (d8simed %.i48-6.71 (2H, m),

7. QQQQQQ;{@ﬁ 3ﬁjg yield 66% as a colorless solid. 'H
CDClz): S 3.42-3.58 (1H, m, 3.48 (211,

MEs)fFﬂﬁis ne’@ éiﬁ {MHH3)"3. 70-3. 90 (1.3311, m), 3.96-4.08
(0,66H, m), 4.16-4.40 (2H, n), 4.48-4.54 (111, nm),
4.94 (0.6611, d, J=4.4 Hz), 5,02-5.06 (0.3311, m),

{13‘31521“%‘19141(’%L‘]F!I.‘beﬁjm&'f'?‘%ﬁl"beni}'{sarlﬁ difeoFyAB=ABL0o-6-

106818~ g1 uBhpy Mend AR mz 285 (MtH)'. (17c) Methyl
4- 0- benzoy F 3-0- benzyl - 2- deoxy- 2- fluoro 6- 0- p-

t ol ueﬁ}é%LﬁWPdeﬁi &pyFa%é?%l ‘-Fﬁi@tle%ﬁm%dn(%xawle
1?9{11&4 &aRBE } s SWHAN ST Z680hdd E&Qﬂ%ﬁ Lad %Zmuﬂ\’a&dm{,

sol ved. i n dinethylformam de (50 and sodi um

f5h§/ rdde S F41Ny, aﬁﬂ OGN Rag aaae ihaget b- Hhaweld

weBé t 4OBEN that sbs plitee, af @l @yea BYnSiiHdiNgri 1481 by
mxture at room tenperature for 30 mnutes. The

stipakg G st urgs 2F cEBof el 2 dwerbenfie Beont Hen
mlﬁﬂ-uﬁﬁ Wils, cdd1da ) opess aAaed L thes st Gi114Peq T %A :_E\f%d

% stirri ng of the m xture at room tenperatur
Lihbered PAPHBFC s@MaEBEd athidoire L aAmoni GAF chl bimiade and the

wa§ﬁ)irh-tj |1Qﬁuﬁ_50wef@ Waseadeed; ts@tﬁh@Léc?%je@uﬁs M Xdine at
C and tEe m xture was extracted with ethyl acetate

YEIRERETPO M e GiFafitt 1R rthaateddsHad WH-ph mE) and

drsaiﬂ ufiathe dnhydres 50A: b ) swardtdr i eeh M ﬁ?haﬂéﬂﬁlng off
di um.sul fat e 0 by distilling of the

| 1.one
or o rﬂlvﬁﬂae?ndﬁre&ﬁéléﬁe‘%r SAPES+ ATEET ESSEINE (‘P Ruyified
usﬁmj ildkhl el fadstr cflumn chromatography (hexane:ethyl

acetate, 5:1, ¥/V) t¢ obtain the desired title compound {3.38 g,
vield 26%) as a colorless solid.

'H NMR (400 MMz, €DCl.): & 3.12-3.21 (1H, m), 3.27-3.32 (lH, m),
3.57-3.62 (1H, m), 3.58 (3/2H, s), 3.865 (3/2H, =), 3.82-3.91 (1H,
m), 4,30-4.68 {(5/2H, m}, 4.79 (1lH, dd, J=11.7, &.8 Hz}, 4.59
{1/28, dd, J=3.9% Hz), 5.06-5.12 [(1H, m}, 7.07-7.18 (5H, m),
F.43-7.48 (2H, m), 7.59-7.64 (1H, m}, 7.95-B.00 (2H, m);

M5 {FAB) m/z: 501 (M+H)\.

{17} 4-G-Benzoyl-3-O-bepzyl-Z-fluorc-2,5, 6-Lrideoxy-D-xylo—
hex-5-enose oxime

The compound {3.37 g, 6.74 mmol} synthesized in Example
17 {17d) was dissolved in isopropancl (40 ml) and distilled
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m.) were added to the residue and the m xture was

stirred at 60C for 3 hours. The solvent was distilled

of f under reduced pressure and the reaction m xture

was azeotroped with toluene. —The residue was

di ssol ved in pyridine (100 %’ and p- tol uenesul fonic

acid chloride (1,75 g, 9.20 nmopJ) and 4-

di met hyl am nopyri di ne (101 ng, 0.83 nmol) were added
watther €1 @ mindendi cinac poliidag, (£ @) eweHed Ve S AN BEeOf

room erature f The

hﬁrjgggﬁﬁl%mgg?%r%awgdfgg&&ooﬁt@d fgggoﬁ$3}ye6tlrrl“g of the

mlhydmciﬂ Quioec afird i( Bdhr BOTHE) revas: idddRe: EM&! 618 subjected
racted with ethyl acetate

fure S
eo bbbl o TR Rt A B L S e i otn e RnSd e ed
etaqnnebmdsmﬂeumlweogﬁﬂcm&mahgnéZDﬂgnmd )-Je@@ddlstllled
Df§aglyéea§%% br|cr11e 2030 nd dried with an% rous
um FFSER, P Bsten BF e 3§ difFsobred pe
Etbaiwlenttﬂmmﬂmamdadumedxplmﬁw @ydibehI®SiRUe1VaS g, 17.1
et yI ne. c rlde 40 nl) and .4-
Sl B S (R0 bh T Wb i deg crbetos
fcm‘.:hhwnfd d:@' s(:irﬁﬂ‘:t_:mc,f the Zni’ﬂ’[ﬁﬂr)a aﬂdﬁﬁ"@ ebhyl@mickd. 4Ghe
BDFn_ gma % lﬁiﬂr added thereto under ice-cooling,
FiEx Wé"& g5t iea REfofndefe TeRPRRR RIS UGE pRP the residue
wahomuﬁiflEﬁeuﬁfﬁgﬂSﬂlmcﬁ1%él”ﬂia@ﬁschﬁhﬂ“ﬂNr@ﬂatéﬁE&phy

i e o g LA ST s e

ereto
ccmdryd diie3thyoniiddd( 300 rds) 2 cbbermygarisgikayer was
1y % g W&&p satu ate a ueous sodi um
V‘@ ¢ SARh iAo RRE L 42803 it /)3 - 8Ad (Qatlr Aed bt B 22100 - 34,
m} j 4 Jesandaz drimd mp, t B anhydreysqsedi jumesul fate, 4.5 pzy,
5. H)é \geq by di st|II|ngBroff of the solvent under
ucdd 'ptedYur & 7T 4hsiiddE vBY puBrbe®? (H.ngl. 7.24-
7.64 | istia ge) $lmessis.osl wpm ehromat ogr aphy (hexane et hyl
s AGSERE Gy 2 43‘1518\{/51Vlutpobtainthe desired title

conp und ( yield 65% as a colorless solid. -
146 LH NWMR (400 MHz, CDC13): 5 2.35 (3/2H, a) 2 36

/2 . 4 2 1 55 .(3/ 2H, -3. 88
H%L;]%_ll'_h n$)4R %813"31 é%{]' % Be#ﬁylsoi{yzg"v Be%ﬁy](cg)y5 - ?_Lmrﬂ—
herzﬂhﬁfﬂrpiwclm}enj:alm17;-01-&.2])le) 4,91 (O 5H,

ﬁreoég}ﬁ %;nf(i[gll g)l'i n,) ng} h?lshzeﬂ)ln Example

17 ﬁlésJ 7qu-‘1 qizpplveyl ln wcageﬁeggsc( 248) Bl NE @BAB)ral Zas
e AR ot a2 v ety et phtea ot
under reduced pressure and the residue was purified using silica
gel flash column chromatography {hexane:ethyl acetate, 3:l, V¥/V)
tc cbtain khe desired title compound (965 ng, yield 74%) as a
colorless =oplid.

'H NMR (400 MHz, CDCli): § 2.91-2.98 (1H, m}, 3.50-3.58 (1H, m},
4.00-4.10 (1H, m}, 4.21-4.28 {(1H, m), 4.54 {1H, brd, J=7.8 HZz)],
4.72 (14, 4, J=12.7 Hz), 4.83 (1B, 4, J=12.7 Hz}, 4.84 (IH, ddd,
J=52.7, 7.8, 5.8 Hz), 4.98-5.02 (iH, m}), 5.11-5,15 (lH, m),
F.28-7.36 (53H, m)}, 7.45-7.49 (2H, m), 7.59-7.63 (iH, m}, 7.7~
B.00 (ZH, m);

M5 [(FAB) m/z 35B: (M+H)'.
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- g LCal

i ode- D- gl ucopyranosi de The conpound (3.83 g, 7.03 :
mol ) synthesized in Exanple 17 (17c) was dissol ved
in toluene (120 nL) and sodiumiodide (5.27 g, 39.2 :
mol ) and 18- crown- 6- et her éB?O ng, 1.40 nmol) were :
added thereto under a nitfot#¥h at nosphere, followed by ‘
stirring of the mxture at 100C for 2 hours. The :
reaction mxture was cooled to roomtenperature and ;
filtered and the filtered product was washed with %
t-Q)yue r n i quid were

{l—‘% gﬁvr\j ;EE ggf%ﬁ aﬁf‘ae gq%‘éo o§:gdﬁhfm;92 l‘g‘i’carh“"ﬂ b-
flhg,@dﬁo@eﬁim@n%nawamﬂmwrlmmmﬁab;edzdmrd ne (100

m) a dr. odj um.s fate, . fol |l owed
by d or'e) PomEstat (ONTIO4E P L Rt Bifea R sRamore
1oriddElreas 'FFréSPé%WJILF@ Weshpuel fﬁl@dmLMSamg sidingamgehoxide

fEf?‘lﬂaﬁfv/%Mms Iul:giet O%F agg éréagzxanspii &?rﬁgg:?.tgfgy of J

aln
thgz miyFetel a@etpoxastmmlaoﬁtessmsmﬂ ili nddds NVRe €O G aMdzat ea

2- 1. {111 7-3.32 (111,
57° 3“&5“2% ?fﬁl C’%g“ﬁ{es@“%%% (58) mily "6%‘5 @gPsq to ghhe
reags,?_ms ikttt at M°c 4nBSHe @8 xCBF2Ldss @xtréuzg&i NEN ethyl
acgg J 1%037 6. 8, Hz), 4.99 a7}(112H dd, J=3
06% 5. 13 1 11T mOr IR 167l e veg 1 yashyd ii7hysh i ed
br( 24 1{50)L) 7 aba- anﬁaza with, aidydrou85s8dh [sAlleafd; M 1owed :
enzoyl - BS54 BEBRHIER xyThe )
by, BERGE S 302 Jodh, rob T grges, sodnany b :
reRestus -wEso slé s o el Iheatbﬁp@ﬁ%ata 317[][9 rnlﬁ Eﬂdn%)clu)rated :
a s soI ve
TP Lot L sh0le” 1
oxgghBmifprande z{5w poawderod 4uo) ) wa@f@%d@ehhtﬂél:é&?%t 0°c

£ gdrochl oric acid was added thereto, foll
o51998d Ry SFLFREY MibxEhe endattureoat f&ic iohourhouﬁ;e The

ord®acd 10Rf ¥A4NR 023 S %%tt%gaté&) lrfet QEEllrlnf.]r %tnldﬁﬁ’ried
roduct was washed w th et hanol

1L‘he fllteredt{)
Wil | YRS A S HE M AR R Hkp A TGk aveR ey dil§ttilllsw offtf of the
saumm ulhedHCﬁéHtﬁe@S HELzurkhe fiesi Sy

fih %ﬁ%n@ ang hydurroxyl am n%éﬁ%yréocﬁ% gﬁ'i@d&??i{ 1 tng
si 1“1‘?‘“*% 1) CAd” pi T BeIarhg (Hexare; sthinblacehete,
1: mdycm hersioyin fcablmokelay L$tt & I ddipothat hri 68 X, U?ﬁe%

0 nut es sol vent was distilled of
g?ﬁ gler J(l‘i':(’:lgE f 35r 88%) e and the residue

'"H ¥MR tquﬂ MHz, €DCls): § 2.29 (lH, brd, J=3.3 Hz, ORy, 2.92-
2.9% {(lH, m, H-3a), 3.60 (1A, dd, J=9.0, 5.8 Hz, H-3}, 3.92-3.91
{2H, m, H-3, H-4), 2.98 {IH, d, J=8.8 Hz, H-3), 4.61 (1H, d,
J=12.7 Hz, CH2Ph), 4.62-4.70 (lH, m, H-6a), 4.72-4.76 (1/2H, m,
fi-6), 4.84 (1H, d, J=12.7 Hz, CH2Ph), 4.82-4.86 (1/2H, m, H-§),
5.21 (2R, s), 7.22-7.40 (10H, m);

M5 {FAB) m/z: 388 {M+H)*.

{17h] {3aRk, 4R, 53, 63, 6alt} —3-Benzyloxy-l-benzyloxycarbonyl-6—
Iluaro-hexahydro-cyclopenta[c] isoxazol-4-y1 2,3, 6—tri-0-benzyl-
4-0- (6-deoxy-2, 3, d-tri-0-benzyl-P-D-glucopyranosyl}-a-D-
glucopyranaside

The compound {840 mg, 0.949 mmol) synthesized in Example

d . -
'y._’llr‘\-



IOt et S PO s D e T i I e bl L s e e ——

was purified using silica gel flash colum

chromat ography (hexane: ethyl acetate, 5:1, V/V) to

obtain the desired title conmpound (1.31 g, yield 54%

as a colorless solid. 1H NVR£400 Mz, CDCl11): S

3.87-3.94 (0.7H, m , 4.13-4,22 (0. 3H, n), 4, 64-4.82

(2H, m, 5.22 (0. 7fi, ddd J=46.9, 6.8, 9 Hz) ,

5.34-5.55 (211, g), 5.75-5.88 (1,3H m, 98- 6. 07
2 (135} Mps gizmplve 62n(fa¢$hx+)en~°-8'=b%@%‘-°@8 {(1§H“Lh‘)aﬂ%

.

%Sﬁl}fgéé%t%%%gg%w?%%r{ﬁoylho% ném%enzf/ll oxYy- '::hfalzm}lc}"r'ﬁltJ
[ hek-ddydrondsasdnepdat df epd)s aseazokeded Hdrvegerpo ufell (okedl by

6 S Eﬁggﬂ{ 7 7 Was

%1| ssogvgmé tngi E&%g %é%d“y t elgﬁﬁ {t%rgawa bes-

Aghdry thd aelveaoCwhgr d8s kbliesl oFReundsy awdurag mﬁ%ﬁﬁﬂwﬁedthe

r&d dueuE}Q§rpdﬁ@iﬁé&duQm&%&rﬁchQei hﬁe{sfhs'c@h!
purlfled usin l1ca ~ge 'ash col umm chronatography

clirpmaiegraply| { épatéthbsl PCEVFW 13 oBfFabnieteylamine,

ﬂﬂs'ﬂoegb’cﬁﬂ %xﬁﬁﬁ@@u n@'ad HYe I\/I—& vigld l-,vZe‘i%w A3i The
colorless solid S 2.91-2.98

CYmRGUngy f3%°5@395§5(51f1r&011n)3ynthewaﬁ 1L@1 Expprlg 17 {17q)

we’r‘s ?dllséuiﬁa& i, d'ﬂathfll 5étr(:=.le:1§fﬂL} Jmb EmHaite ﬁaﬁng,
111, d, J=12.7 Hz) 83 (1H  d, J=12.7 Hz),

0 Er3ﬁ mrghy waﬂaﬂsizleﬁ fversetna 8T’FE‘)E‘5"'ZI-’198151 02 (1H m)

28+ 36 5 2H,
télﬂji%o@n%lé%k(%d%su%’unage %[ 3 % Sé 0%"? 5(42 El}n’clT’ &és a(qéj%\d)(

dmwlgg(;th@;\m and]_z],BE r(u;]_:-:;tgl]ra wWas stlrred at room temperature
ré 33 ARn2SHES, faRds Stﬁ%@ﬁh.&ﬁ/né {Qeaﬁbgyy@ %&exh & Lthe

f1 uor o- 4- hydr oxy- hexahydr 0- cycl opent a[ c] | soxazol e
LA OTNEL XI5 . n&hEZSBEF?ﬁﬁaW?Ss?#ﬁ?ﬂ%%%ﬁe&fﬁnu¥§ﬁﬁnﬂeéu59d
pelsdireaserd %aeime&l t#é}. g%&ham:h L{S:llglgmfﬁ}.lﬁfm RAdEYm L

nethOX|de (270 % was added thereto,
CP 5o (B HOB - TP Nnéh%ﬁaHQIﬁée ¥ (ptdeR RobmV/V) to obtain

themRenatyre f1or chhphlnat @5 ndf t o) SAl U abed vaNWRoBS ).
anmoni um chl oride solution (50 nL) was added to the

"H SMBt 14D Mbge UERCT (0T kP tIRH: niixtdde SWlis) ex? riicedd (14,
m}¥ ti‘ 1@LQY16 Aset al e §50s 14 py ?fﬁ Gfgan. ol gy ed {V_ﬁs ey

washed with saturafed  brine m’)” and dried W
3a‘lﬁnﬁdr‘1§ué1%-omlunﬁséilféftl'é ddp| Votetr Dy éﬁzttmfﬁwé éﬁfler

f 4ha sohveni, %@@f?feﬁ@%‘éjpfﬁsﬁﬂﬁ 84Theu, TSI dug4-3.39
mas di'ssol ved i n ethyT acetate S and” sat'ur at ed
{1H, m), 3.924 (lH, d, J=9.8 Hz), 0=-4, DE {1H, m), 4.31 (1€, d,
J=12.7 Hz)}, 4.35 (1d, d, J=7.8 Hz), 4.49 (1H, d, J=12.7 Hz),
4,568-4.88 {(13H, m), 5.01 (1H, 4, J=10.8 Hz)}, 5.05 (14, d, J=3.9
Hz), 5.18-5.26 (2H, m), 7.15-7.43 (40H, m);

MS (FAB) mfz: 1236 (M+H)'.

{174} (IR,25,35,4R,5R)-1-Aminc-2-Elucro—3-hydroxy-5-
hydroxymethyl-cyclopent-4-yl 4-0-(6-deoxy-P-D—glucopyranosyl) -a—
D-glucopyranoside

The compound (B85 mg, 68.8 umol} synthesized in Example 17
{17h} was disaclved in methansl {20 mL) and ethyl acetakte {1 mkL]
and hydrochleoric acid (30 pL) and 205% palladium hydroxide—carbon
(8> mg} were added thercskte, followed by stirring of the mixture

—--



aqueous sodi um hydrogencar bonate (50 nL) and benzyl
oxychl orof ormate (570 |1., 4.00 mmol) were added
thereto at 0C, followed by stirring of the m xture at
OC for 1 hour. The organlgu%@yer was washed wth
saturated brine (50 nL) an ied wth anhydrous
sodium sul fate, followed by distilling off of the
sol vent under reduced pressure. The residue was
2L GPPT i SFRFSERYE = S1195Ca 3gBY ¥ 9% 3EBPaRbe thiowat olPabhy
arghexeaeiiet Fyhcagei@l, e chelsdl v Veakb0dO0E A 1R BEf under
ge3|red title cqypound % 00 g, yield, 97% .as a
redBFey (RESSUSE; and FGVREPABeS WidS PepEiite Wy dopgexghpnge
rehid, {ﬁhﬁ%ﬂ35h@’xqiﬁ Dolamgztwéié¥15@1Ehm&ﬁlﬁ+ﬁ§ﬁkr}3 @%rther,
(1H, dd, J=9.0, 5.8 Hz, : 82-3.91 éﬁq
ltH”ﬂ? P%F%ﬁ}eélFPl%E %}48C8 Eﬁ 44&5# cglgnn ( ﬂmétﬂgraphr
{edFR. J{:ﬁ}‘ﬂéte%ﬁmnol‘lwﬁgéﬂ 0. 1( ]1H Um!%kk@q;bta{}n7gﬁé d&ired
§1/2H in, H6), 4.94 (1H, d,
tijlgcomnssndy (38094 $6%) 65 Cﬂlsﬁrzll“-sezﬂm@ahﬂ@ E@tvemo
4§2%,3 \% = —g
(ﬁ [F%RM%% 565628 Ga{R)ElS-%%EenzcyI) 6Txy ? IE)enzy'l g)%y%a?r%o{m
mhf - B 'T-I?uélﬂe-iWéxerﬁydr%léyét%’beﬁ%[ o) i SOXEHA-64- {§H, m),
3. gASEQEd(£5HO Q?nzy|35 3.91 (10, m}, 4.11-4.18 (1H, m), 4,37
e0x 4-tri-p-benzyl-p-D-gl ucopyranosyl ]=-a-
{1 u%‘@pﬁréﬁb5|‘”de€1'1=ﬁe‘léoh3g)/cﬁﬂ1d“'€84@ PR;4-0.7969/ ol .
5.8¥0¢ hesi@aad kp, Exanple - 149 2 (2f) was dissolved in
,.methyl ene chloride (10 nL) and trichloroacetonitrile
C(EEB J120 tHz61 Defpd YB1&nd. 198-Wi HBabi chel s, 60.0, 60.1, 60.6,
1 5 4 Plg, 774ndecens; (%?d?(’pﬁ gerg gdded %he{get ). 79.2, 80.5,
| owed by “stirri'ng o he mi xturé at Too
Blt%nﬁ%?éhuﬂézfﬁf 40 minutes. After the solvent was
msdisid) l9d . oh%4 undey, ' reduced pressure, the residue was
purified using S|I|ca gel flash colum chronat ography
(hexane: ethyl acetate, 5:1, 1%triethylamne, VIV) to
<595ﬁ§1é1ﬂgﬁidate (030 ny, 85% as a yeIIom;oiI The
ound (300 0. 756 mmol ) synt hesjized in Exanp
*2&73 TFY al Rﬁ%r%%goﬂ‘v%a%ﬂﬂ%ﬂhéftlhﬁr4e<f%¥éfdre:r§ﬂn@r%3 vl

q- er§ﬂH€% ?BéoDIghuc&% §§go lJnJﬂaal QL
0] ate 1

Trimet hyls tri Iuoronethanesu
{EﬁﬁmﬂﬂﬂflﬁﬂﬁéPv Greasdetio - didpwi se t hereto and the

m xture was stirred at roomte MUre for 45
mnutes. After triethylam ne"{4 ps) was added to
the reaction mxture, f M@ntumas distilled off

under reduced
ek
{18a} 1,2-0-Benzyl-4-deomy-3-0-formyl-4-trifluoroacetamido—uw-D-
arabinoside
2-0-Benzyl-d-deoxy-3-0-formyl-4-trifluorcacetamido-D-
arabinoside (Chem. Pharm. Bull., 1991, 39, 2807-2812} (0.80 s
2.20 mmol) was dissolved in methylene chloride {50 mL] and
benzyl trichlercacetcimidate (0.82 mwL, 4.40 mmol) and
triflugremethanesulfonic acid (40 pL, 0.22 mmol} were added
thereto, followed by stirring of the mixture at room temperature

for 3 hours. After saburated agueous sodium hydrogencarbeonate

e ey qaern
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pressure. The residue was purified using silica gel
flash columm chromat ography (hexane: di et hyl ether,
2:1, VIV) to obtain the desired title conpound (86
ng, 9% as a pale yeIIow0|;75 1H NWMR (400 MHz, CDO) S
1.20 {3H, d, J=5.9 Hz) L94 (1H ™, 3.10-3.16
[1H, m), 3.19-3.24 (1H, m, 328338(3H m,
3%42346(1H|n) 3.51 [1H, dd, J=9.8, 3.9 Hz),

B5) 3wy qdped t)thg rphckibh mtulelgtn;.ucsﬂ%dr@})e MixEnre

w3 291384 Ji2H o 28 he “RxEre, 7ag
- 421 8 tz) %HOOE%F%}C%%ﬁ% n?lﬂ'é 1aleu\]:-elga$ wdshed
w1'§|£|) waﬁe%5{5(01FqL} danql]:s‘,&t@rhlzyqi Hir i4d ([$b| mﬂ a?YTd]-%i Z th'lz1):1th

anﬁyEBnﬂa %%d&luﬁ"%umaté i d is 18 oitno2 (LH
e el B R Al WA W*ﬂ

Sl¢1&2@135i,14&5& - QT 0 dr ox
I Rt vl BB 2L B YL D5 cevare,
&_8OQ§ T’l“‘ téﬁeuéﬁﬁ%f%mdg;ﬂlp aompound {0.73 g, yield

”B qlmmnwmpmade.mm h&@fMmpHd,.(85 ng, 68.8 pnol)
mhem zed_in Exanple 17 ~ 17h) was dissolved in
Br s 2B ni)55ar{élﬂet@cjd metatez(z Hey), ands (1m, g,

J=hydr,oghkogs [ 0% adi um
., I‘:ydqr i de- cgr %]gr}@ ?%Q n‘dg Jagrqega]é%le'd trdr 418, dolFdvied
zg‘y % rithg bf A8 iilkalur d.- 5115011 at, 17BQm. ¥ emPer at gke 1y,

brurger 4a7hydrmngen aLmpsphene ur.s ter celite
{l}flltra i on, the sol vent was chl &Y fﬂgd offjén%é*rzh 3.44

edice ]p[?'é%sdré Halb tthé% ddtdue, was .par itj ed7 ap-oRg

fltl;b«chang& r:}cretsuﬁn £Powex 50w x 8) colum (water-5%
it was purified using

rp[;{gz e?r Furt her,
silTta gze1 5 4HH ) 'unm chr omat ogr aphy (et hyl
acetate: nethanol :water, 1:1:1, V/V) to obtain the

siyed . title corrpound (20ng, 86% as colorless
{13%‘5}0 {f%oﬂ‘é ~HebTnaY 1 1 HORVRY 400 i Whizo r EROY o5t #o2d £.311,
aratindshid Hz), 2.23-2.30 (1H, m, 3.04-3.10 (111, m,
3.1853.25 (211, in), 3.28-3.61 (6H m, 3.64-3.80
(5H, TRy, Correend. 69- 1119, M) 614madl )4 syBthabh zad ,ln4::;’zzmp1e

lg (tliﬁ-ﬁ]l d-;as A£BsSLE) ,indméin 4,6 E(E-%/ %Eli\“\ﬁtt féG%z 5 rrB?}O)a,nd

5.06-5. 08 (1H,
P Dté%%s gt “ﬁtﬁge‘%@@ﬂﬂsﬁﬁilw O 80-0 66 mas6ddded
Lhe 7@L®, fi‘lllawe&’]bz.ﬁ,stZZr:?n%7& Ghe R Rrud® 2 rzgmltemé%rzature

for895 @murgl %:thyz acel:late {('50 mL} was acdded thereto and the
organic layer was washed with saturated brine {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 columnm chromatography (hexane: ethyl
acetate, 6:1, V/V] to obtain the desired tikle compound {205 mq,
yield 41%) as colorless amorphous matter.

'H NMR (CDCl,) &: 2.94 (1R, d, J=2.2Hz), 3,44 (1B, dd, J=9.5, 2,9
Hz}, 3.76 (1H, dd, J=12.5, 1.5 Hz), 3.92 [(1H, ddg, J=12.5, 1.h
Hz), 4.20-4.28 (2H, m), 4.47 (1H, d, J=11.7 Hz), 5.53 {2H, s,
4.72 {1H, d, J=12.5 Hz}, 4.91 {(1H, d, F=3.7 Hz), 6.67 {1, br, 4,
J=5.86 Hz}, 7.12-7.38 {10H, m);

M3 (FAB) m/z: 426 (M+H)*, 448 (M+Na)'.
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MS (FAB) mz: 474 (MrH)'. <Exanple 18>
(2R, 3R, 4R) - 4- Hydr oxy- 2- hydr oxynet hyl - 3, 4- di hydr o- 2H py
rrol - 3-yl
4-0- (6- deoxy- (x- D¢l ucopygﬁgosyl ) - a- D- gl ucopyr anosi de
(Exenplification conmpound i 31) N OOH ~"'nx OH
HOs "OH CH (1Sa)
1, 2- 0- Benzyl - 4- deoxy-3-0-fornyl -4-trifl uoroacet am do-a .
-D- arabi nosi de
(1B<0- Berzyti - 4= 800X~ 3-Qa 500 T 4-trifl uoroacetan do-
ar abj nosi de (Chem Phar m%%ltl lfa %ﬂac%mlﬁgo%‘%ﬁﬁ 6—
trigOghepzyl-A-20 (An®d 4- twaSDdherS:Qll\l-ﬁddlanwJ’byJ ene

d benzyl trichloroacetoim date
O el Cﬂgﬁaaﬂ?ﬂr#hmpon@@mmmef oni ¢
acid rne d:cunpo(i)maZ{m'rﬁj ). Wer. e1 aggled sﬁfﬂﬁﬁgé g ed .
2 kgyf}sthl,,e[ﬁrfﬂgsgivt e mxture at roomterrpera ure "t oF 'f%P
urdt 88thgtesushieaidan (20 mL) and
Erh gl orpareaprhbmatle 61160 my,3Q arh) mMEs) agdfed Egﬂﬁgpeof 18-

C and the m xture

T A R 60K oo ene i ires ewas. feblvoda by

ace
stwﬂpg,\mfer.h@ Smlm:)reamﬂ ﬂaﬁmrtahﬁdrbidﬁe 6203 m-r)urﬁ:ﬂ%s

g ag, W hydr us ul fate, foll owed
st |SE£”% %g oafC@ﬁ e r@é’é!&é@c@ﬁﬁ@slmn ethe

regifng é’§ﬁdﬂ'ér¥\fa@dpumm e lusange 1 Sfidschacgg{mﬁ | ash
hm& e ) jhexaneTet acetate, 6T1,
e S RN T e Lo hnar (L rgine.

to ob ain t e de
ﬁg,) &Ddc:bt;@/a iggdpare (96l ow 4p0Y phous1BRLESS oH NWR .«

confddal3) 285 miy,0%. ﬁa-hlmcpl[_j f% %l%_flzaed jn;%){@mq_}g% Ell:'l[%f@bl and

J= 10 3, 3.
lmJ(C%ﬁE‘ Jiﬂ §- ?Hzrymolzt F8rel¢i sohlvddl 2n Satddhyl4eblar (a0
s 4.75 (1H, d,

n)( labg g 4-49%

LK d.g i %%13 g%i(%ﬁiéi ogam%Fququl gngﬂp R&lﬁ nEd, 0.074
mmc:j_llgag a ) H@)&ret@: 6@t 8a tﬁh,tﬂbgﬁn33trhggph97c-el?’fglf’-§wédlhy
stl(ﬂﬂlnmmf &h@omﬂ:ﬁnré)a’t ¥§GI(‘[ ﬁo‘@pera%.tré}?f(sm:( 3 hoz:u:s Afker

triethylamine (0.1 ml) was added to the reaction mixture and the
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solvent was distilled off under reduced pressure, the residnpe
was diluted with ethyl acetate {30 mL} and the mixture wasg
washed wilth saturared aqueous sodium hydrogencarbonate {20 mL)
and saturated brine (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 chromategraphy (hexane:diethyl ether, 3:1, vV
to obtain the desired title compound (185 mg, 31%) and its f
isomer {250 mg, 41%) as colorless amorphous matter.

'H RMR (CDCly) 8: 1.17 (38, d, J=5.9 Hz), 3.12 (1M, t, J=9.5 Hzj,
3.19-3.25 (1H, m), 3.36é (1H, &, J=9.5 Hz), 3.44-3.5Q {28, m),
3.54-3.64 ({3H, mj, 3.%5 (1H, t, J=9.5 Hz}, 3.81-3.98 {4H, m),
4.13 [1IH, dd, J=9.B, 4.4 Hz), 4.35-4.39 (3H, m}, 4.45 (1H, d,
J=11.7 Hz), 4.49-4,54 (3R, m), 4,59-4 g1 {2H, m), 4.67-4_.80D {&H,
m), 4.84 (1H, d, J=11.0 Hz}, 4.o9p (1H, d, J=1.0 Hz}, 4,904 {1n, d,
J=11.7 Rz}, 5.02 {1H, d, J=11.0 Hz}, 5.18 {(1H, d, J=3.7 Hz}),




b T e L e A T e L A T T A I A R e i =T e

(18b)

1, 2-di - p- Benzyl - 4- deoxy-4-trifl uoroacetam do-a- D

ar abi nosi de The conpound (0.73 g, 1.61 mmol)

synthesi zed in Exanple 18 (18a) was dissolved in

met hanol (30 nL) and water ¥38 mL) and potassium

hydr ogencar bonate (1.00 g, 10.0 mmol) was added

thereto, followed by stirring of the mi xture at room
6. BenpELati, ed, f o7 16 vaour $. 1N 3§65 atg (50 nL) was
MS g?%& there%l nd the, organic |ayer was washed with

atme/&b POH3{) . After it was dried with

anhydr ous SOdI um sul fate, the solvent was distilled
{lgff under reduced_ pressure. The residue was purified

8 nd-Lprred ‘&éWlfﬂP%%?ﬁC&ﬂaﬁlﬁﬁ%%T%nﬁr@gﬁﬁpﬁﬁnxy B-D-
bt th
o1 {BBKRLSL Y Lo ALk e YL oL g 00N e

col or Ties ssoamporpAo (8 tregt e P, 14 ol Rs§ ﬁ)ﬂ&s’lﬂz)edS:mZEﬁélnple

1El(g-ﬂicjdw’a§ 31341'?1)%:13 é%ﬁﬁn&q_gélélﬁ} 5‘6‘%2 ﬁzp%llaflslm

hygpayxide: gerlz,mzs{l@@ngmwam Aifle] Hhexktal= fﬂ:l]?o-.hﬁcj by5. 53
st{2Hn 7 o Gndel? n J= 3 7
tig:[, gs)mf tl??_l-ﬁ%){)thllf' ? del ]azhngE%;e L_}lt%? g;%%l‘{se (Iél_ctfH Hfurs

(t#?RBFaH*FJzYﬂfM’GFI\/FWWth@s’ CRANe) '£ilrFati¢i8ojhe solvent
waé-:ﬁﬂ:;@e&ﬂ@ﬂtzlne 23

- tr: lO benzglu-? g?%&d ?kgjﬁy&f gﬁ%/?r%e%gg:é)%ywli
p“’g%‘?}&é‘pyﬁé%s‘iﬂl)lca Eﬁél ey cabumy | qllr@matauamfmgredhyl
acél_ﬂftﬂ:eﬂﬁlﬁ'ﬁﬁm (Q ZQ @J’V}O E%llomj_ﬂ éﬁ“ﬁ'&@.%é&dﬁ gompuund
chI or |

arrpl was dj ssol ved i n nethyl ene
%x 3? ’f’;\%}d aStFH ERFOF Rt tOMifrile (1.00 ni, 10.0

' feRl }p@nds2 0repsspf 4, &=5_9
di azabhi gg/cl o[ 5. S{ % 7- r’undecengz{/\ferBe adéég ti_her']et'qo5 Hz},
3 3%191- oke hy Mgt P-rﬁ nbLibf t-hd=fi XtHele &t Ezobm, br, t,

J=1.empes at ursu-f30673Q:@ Ryt es. 12 A tar Bhe spl v
di stl | | ed of f under r?‘guced ressurteh ﬁ? resi gﬁ \AéZH
o fritfradUsity i ?:a“beqlﬂfrl ﬁsthﬁH%rﬁ?l - Ar Dirat GG dBHy m),

5. ddhgrapenet yl; acetate, 5:1, 1%triethylanmine, V/V) to
0 n imdate (0.75 g, 92% of colorless oil. The
MS c@%‘ggu’ﬁﬁz (%%é r“é Ny 48 mol ) synthesized in Exanple 8
(18b) and imdate (0.75 g, 0.74 nunol) vvere di ssol ved
I h and trinethylsily
ane; AR PR e e (B or e TRgT G- e yoids
py:added yher-eiqsuadsly A bl aassy ARSI OL - 1AL BYEL i e

stlrrlng of the m xture at roomtenperature fo
hourél1 CAFPEpound {47 mg, 0.085 mmol) synthesized in Example

18 (18d) was dissolved in water (10 mL) and ion exchange resin

Dowex-1x4 (OH-}) (3.0 g} was added thereto, followed by stirring
of the mixture at room temperature for 1.5 hours. The ion
exchange resin was removed and the solvent was distilled ofF
under reduced pressure. The residue was purified using siliea
gel flazh column chromatography {(chloroform:methanol:water,
o:4:1, ¥/V) to obtain the desired title compound {8.0 mg, yield
21.4%} as rcolorless amorphous matter.

'H NMR (D0} §: 1.32 {(3H, d, J=5.9 Hz), 3.16-3.21 (1H, m), 3.31-
3.33 (14, m), 3.45-3.52 (2H, m), 3.63-3.69 (2H, m)}, 3.80-3.9%6
{3H, m}, 4.08 (IH, br, s}, 4.25 (lH, d, J=4.9 Hz}, 4.49 {1H, 4,

Wending
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triethylamne (0.1 nL) was added to the reaction
m xture and the solvent was distilled off under
reduced pressure, the residue was diluted with ethyl
acetate (30 nL) and the m xture was washed with
saturated aqueous sodi um RyYrhgencarbonate (20 ni)
and saturated brine (20 nL) . After the organic |ayer
was dried wth anhydrous sodium sul fate, the sol vent
TWad drbtiti%d @HF dunter or sducesl 1r qesyr e, ant hR.y . 7. 63
ungsbguebmas purified using silica gel flash colunmn”
chronato raphy (hexane diethyl ether, 3:1, V/V) to
SUfREh M dé<i i8tNai'tl e conpound (185 ny, 31% and
its 1 isomer (250 ng, 41-) as col orl ess anorphous
% LH NMR (CDC13) 5: 1.17 (3H, d, J=5.9 Hz), 3.12
("i‘T’iﬂ 9%5-9.5 Hz), 3-19-3.25 (1H, n), 336(1H, t,
(28598 54 tiz)a, b afds 11, m
3. 75 (1H, t,§ ﬁiﬁ%&"&?g&“{égfhsﬂ E‘?fﬂﬁ % 4118910~
“33 g;@;@érgia HZEWJHz-ﬁ~ DAQBﬁeahy&Qn(:iﬂé ; mz- D6—‘]]f=; 1?33‘5, }% ndbide
{E 1 3/ 1! )
4.67-4.80 (6H, " r?)é‘%’,”%ég ]19”& J=11.0 Hz), 4.90 (1H,
d, J=1.0 FE) 4.94 (1H, d J=11.7 1&2) 5.02 (1H, d,

J511.0 Hz), 5.1B (1H d, J=3.7 Ws 6.88 (I1H br,
d, J=7.3 Hz), 7.10-7.40 (4QH (FAH) mz: 1296
(M4-Na) ' . (18d)

4-"Boxy-4-trifl uoroacef - fo#- 0- (6- deoxy- R-D-

gl ucopyranosyl )-a-b-glu gno§WI] D- ar abi nosi de The
conpound (180 ngpo nm b) synt hesi zed in Exanpl e
19 (18c) was di ssglk i methanol (10 nL) and 20%

pal | adi um, - hydroxﬁde carbon (120 ng) was added

(1dder e, 0 stirring of the m xture under a
En dr ggenﬁg?%sgﬁ%r e 1‘153?‘3"3{I Lloxpeggrontie2cat al yst

beqmmioﬂgmamn¥i4mwreeliathE bt r gt ohedhes 1
p-HiShb| Lﬂg af f “under reduced preséhpe T%eg§25|8ME sl
purlFF Usifig silica gel flash col um chronatography

(et hy-o-acetst-e, methanpla- béngzyly% /;}:99 the
i es t| np 55 4 Col 6PFé&Ss
Bi di 59 5% NRS?Oé%#H 22%2@2{ gﬂ gd 1345 191087 ) waB. 19
dlSGTHEdtlﬂ théghﬁltHze) ch13r$3e3{4334rrﬁ3|‘|anm 3.46 (1H, L,

ri " n J=7.4 HZ), 3.59-3.67 (3H
; I&ﬁ@ Pod&o %Eﬁ(% :’% 3§t 329971441.@?1(2@:1 P 4.19-1 29
1a@.1]p—ncy';:)Lo (4. 480]-H-Linddceds8i 4} ) 4445?‘]%}[% &re "a
the?e@é @01’1014&6 S}) stlrrlnFABg thezr:ru576 I{]g)w JQ&d

XLure at room temperature

for 1 hour. BAfter the solvent was distilled off under reduced
pressure, the residue was purified using silica gel flash column
chromatography {hexane:ethyl acetate, 2:1, 12 Eriethylamine,
V/V) to obtain imidare {2.06 a, 72.0%) as a yellow ail. The
compound {(2.00 g, 4.47 mmel) synthesized in Example 1 {1i} was
dissolved in diethyl ether (100 mL} and imidate {Z.0& g, 2,23
mmol) was added thereto. A solution of trimethylsilyl
trifluocromethanesul fonate {40 pL, 0.22 mmol} in diethyl ether (2
mL) was added dropwise thereto and the mixture was stirred at
Toom temperature for 2 hours. Afker triethylamine (50 RL] was
added to the reaction mixture and the solvent was distilled off

under reduced pressure, the residue was diluted with athyl
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(18e)
(2R, 3R, 4R) - 4- Hydr oxy- 2- hydr oxynet hyl - 3, 4- di hydr o- 2H

pyrrol - 3-yl
4-0-(6-deoxy-cc-D—gIucopy[ag%%xj)-n1-D-glucopyranoside
The conpound (47 ng, 0.065 ') synthesized in
Exanpl e 18 (18d) was dissolved in water (10 ni) and
Dowex- 1x4 (OH) (3.0 g) was added

ange resin
acte%&t EP )| 8RR dtHy mmEREE s ofashhe mt&t lﬂa&lu&htéuﬂ)om

armemierﬁdﬂm hotrdgenOUESacd D e resin
emyed and theni%l vent was dlésdtlgﬁ fe ft}a 55585 Srife (10
Reduce T FBR %S NI Th Y ivtide dRaed prirttf |aedyds¢m sodium

SUtht@a.ugeb itash @l e ch ghARLY L9
t hanol : mafer 6:4:1, %”\Oé%ﬁ?ng?aln t%%yﬂ I%#Hure

a“EEPI“‘e Iﬁf\‘]‘ﬁ‘&ﬁnﬁ‘}?@@lﬁﬁ the afd B 2ixighe a&scpheitﬁﬁzs us:Lng
sidNed U188kt &1 ymoHe 314

W),%&16 3. 21 (lluH n)N%/B% 3T )a§ﬁ§3%2ﬁ*ﬁ‘ h}’g *ieigitay
2 o ') re3iesl@es I he2iks iged mamesca@gdnam m),m 4{109_,.,3 -
16(44} teredl:a d, s154.9 Hz), 4.49 V.H d,

QEH J'acsg)f 3'32%(91%[5"11? dl:3=4.9 ), 5.17 [IH d,
HM 0492)Mhz7. 68C2{) B, 1bsz &, WP, (FAD-9R3: (482 m). 7.10-

<Exan‘p| e 19>

{&ﬁﬁﬁﬁ 4ﬂ 4-f 1 ydroxy- 2- hydr oxynet hyl - pyrrol i di n-3-y
M5 41 Mm@z 922 (M+H)".

[(3 D- gl ucopyr anosyl ) - p- D- gl ucopyr anosyl ] - a- D- gl ucopyr

anasi de (Exenplification conmpound No. 1-547) HO ~~0
[(12PI0H(2R.I] 4R} HEB D Z(deyél&l—hérkﬁyl'b%ﬂcaﬂﬂmﬂyllg-%)—

4 4- Benz enzyl oxycar bon

e T R F B ST T 3 346 exi-oobehey 1-a-b-
gllﬂlﬂ@?aea@gdde’z 3,5-tri-0O benzyl -a- D-glucopyranasi de

4- O Ag 3 -O benz | - gl ucopyranasi de (Agric.
Ei oI “'“p‘i‘%’g (557 Bogn- >E0 L) Eynthgsiged oimeshnple

19 adaT dqr@,ssc;i:f.\ﬁedlvad nm mglcRBRoC N30y imd® £A49 Hraks2ld
carbonate {235 mg, 1.70 mmal}l was added thereto, followed Ery
stirring of the mixture at room temperature for 14 hours. The
reaction mixture was diluted with ethyl acetate (10 miL) and the
mixture was washed with saturatsd aguecus sodium
hydrogencarbonate {10 mL} and saturated brine (10 mL}. &After
Lhe 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 acebate, 3:1, V/V¥) to obtain the desired title
compound {1.41 g, 94.0%) as g colorless oil .

H NMR {400 MHz, CDCl:): & 3.40-5.20 {26H, m), 7.10-7.40 (30H,
m};

M3 (FAB) m/z: 880 (M+H)',

(18c) &allyl 2,3,E—D—tri—benzoylnd—ﬂ—{z,3,4,E—tetra—D-benzoyl—ﬁ—
D-glucopyranosyl) -D-glucopyranoside
The compound (4.0 g, 10.4% mmol) synthesized in Example

2 {2a) was dissolved in pyridine {30 mL) and benzoyl chloride
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trichloroacetonitrile (2.3 nm., 22.44 mmol) and 1, 8-
di azabi cycl o[ 5. 4. 0] - 7-undecene (65 p.L, 0.44 mol)

wer e

added

m xture at

solvent was distilled off u%

t her et o,

foll owed by stirring of the

roomtenperature or | hour. After the

reduced pressure, the

resi due was purified using S|I|ca gel flash colum
chr omat ogr aphy (hexane: ethyl acetate, 2:1, 1%
(12 L efthy | HH-Rd, moy) Mywaso aduealthanntdat:ﬂdéﬂ 10;@—@;:::12:1&%

£0aSoRed Gy QWiRkkn TJB? EH@O
D&¥nthe5|zed in

anp el

ﬁ?gﬁygﬂa r8|§35 Q&ﬁfagﬂge for 14

8t hylreef RRFE(romint prareds mﬂdaEé (2. 106 gguama-s

hydpBE) 1 vas: addeds i@hO. I thyl si]yl
ytrlfluoronethané%ﬂﬁ%gﬁagégk )1L H89§§{ Hf ﬁ 3/

BERVATBOREr 13 eT AP wagh%mmmbvwwmengummm
acﬁhesmEUHMMhe{m@Smﬁﬂl %@@drggedrga%gbhgnygﬁfﬂﬂJre for 2

ter triethylamne [5

pL] was added to the

s. Al
h*’Q’é%%‘%“C&‘ﬁ Wﬁf%r%’%“?héz%di‘l\)eﬁﬂdmstwaémdl bednof 20 mw}
andnﬁmﬂed‘@dhﬁednmydiﬁﬁ@rggdiﬁﬁégﬁi&hgge fﬁfﬁdﬁehuﬁé&ylstflllng

i cetate (20
v%% ]ngédre%
puhyﬁmigemagbmmcex G20 ﬂasrar&@mﬁh UER &ifh HBG 06

Of§t§

{hé‘}d%

3

thif

| #5%

ate

r t e orgg g bg

éL and t he mixtur
FEe§58F % m The residue was

yer was dried Mﬁtﬁ %hydrous
nt’/Wast i Ahaimeghef degimeer title

Gﬂml@dmﬁiedﬂpit@sguryaelan@in%hasr asiduercod @isping the a, 0

'n Bk (e Pl

detl g oL

silica gel flash colum

ne: ety 7adelat®,, 9541-408V) (1o m),

4. h&dl.@te (1he wigsiar.ed {id) ,caupo a of apm: (
#2030 (oo ey,

55 B

M5 (Fe8) myz: MB10FAB)yHM.Z:

eof as a colorl'ess oil
8F¢3H, s), 3.20-5.20 (26H, n), 7.10- 7.40

922 (MH)' . (19b)

(2R, 3R, 4R) - 4- Benzyl oxy- N- benzyl oxycar bonyl -

benzyl oxyr net hyl -

{1921)3, B-1,rd—-00the z:A1Da-gl rgan
O B DR B £ T Hen TP

a11(gEeY ey g

pyrrolidi

n- 3-yl

e PRURRHATSELIE80 nl) and potassi um

carbdmatEnﬁﬁﬁﬁthgﬂ 1079, rﬁ“@a)mM@ﬁjfgyﬁﬁﬁe%h§£§ % Example

ring of the mxturé at roo

% Hbrshagpk r%%é%%l@Fﬁrﬁ%ﬂﬂﬂthWBSuran
{I15dimb bt ®eH wialh saidy | cracetabe ({40 sk ﬁ@d 1hﬁ, b UL S

s d rat ed aqueous sod
adddg tﬂg¥%¥% %%EPD J y stgrrl g oF the mlxture at room

temperature for 14 hours. Afte

19 fQbL
t énper

pued, by St1E

ure

¥ Lhe reaction mixture was

subjected to celite filtration, the solvent was distilied off

under reduced pressure. The re

sidue was purified using silica

gel flash column chromatography {hexane:ethyl acetate, A:1-2:1,
V/V} to obtain the desired title compound (5.10 g, vield G6%) as

a pale yellow solid,

'R MR (400 MHz, CDCli): & 2.96-

3.13 {1H, m), 3.79-3.92 (2H, mi,

4.05-4.25 {2H, m), 4.33-4.40 (18, m), 4.47-4.50 {1H, m), 4.60-
4.63 (1H, m), 4.89-6.15 (74, m), 7.21-8.01 {35H, m};
1071 (M+H)*,

MS {FABE

{19e)

} mfiz:

{ZR,3R,4R}—4—Eenzylaxy—N—henzylﬂxycarhonyl-2—

e e N Ry A VR A mhag b AP



hydr ogencar bonate (10 nL) and saturated brine (10 nlL)
After the organic |layer was dried wth anhydrous

sodium sul fate, the solvent was distilled off under
reduced pressure. The residye-; was purified using
silica gel flash colum chromat ography (hexane. -ethyl
acetate, 3:1, \0\0 to obtain the desired title
BS ngfund 1.41 g, 94.0%) as_a colorless oil. 1H NWR
Cho e éb&l@ﬁjﬂ@@lﬂo%ﬂzc?r(32§Htrhy0~tremi744g—{z 3,6-
té:%ObLbed\A% E 880 -

R D s 80t oot 31 B Htnssgyeqposvi -
ﬁEDgﬁlnﬂﬂmyran@sylD—dBngMncmgyﬁammgnde The conpound (4.0

g, 10 d 2a)
dlssolved i N p??ﬁglﬂgﬁkgggﬁLg i%dﬂﬁﬂﬁzay§tﬁhﬁi§2%uen

Exgeply 12 11pd) w0l didsobwid inameatigeend hanetraduntemr) and
stlrrlng of the m xture at

b
CF S CRRSEr AP S o A0 Hhrour 25 FRGLY GBS Mol facalrsyelo

%ea
Py B e oY o, BT AP ot EnBPa il O

fP]aJy%Pf ¥ ﬁh’sﬁé’d‘%ﬁfhtll@%laﬁiuééuathmrmdiﬂmmatum|mbr 1

h6@k Ut B8fef AhaTshiv nee
1jl%%gogencarbonatcﬂé 2@%3%?%%gsgﬂyﬁ%?%gﬁgg?§ghr5?15 Bri ne

1Y FAREHRE WS PuRifiedousingdimosubkat Blash column

clﬁfﬂ}dliﬁtﬁéabuy ditsddalnkl; Behy 0ffceb cbhes spl ant Hggﬁilamlne,
duced Eressure The resi due was purlfleé

VLYY 10 CBbRLR | KAL) i chitgmaPdghlipiis qeRexases eqrrtmy:lphous
nakeimt e’I‘hlfJ chmpodnd V{M)s ,Bomgbt @i tnﬁ%lqegﬁrﬁﬁgeg z'ial:leln
conpo ng &ﬁ%%oé%elélel 70% as. a colorless oﬁ
W@F 0 y53 ‘?d71n4d27“(361113“\?f (8w :ﬁﬂSil
irfdlddtem(225 41 58,4 0631 (vl 1y Mvasdadded Hiler@to =6 @Eﬁﬁtlun of

4,93-5.81 (10H, m, 7.17-8.11 (35H m; M (HA
tﬁ%h@%;%yl t(rj}gé)mrcmethanesulfonate {38 uL, 0. 21 nnnol]l in

dPathy0- BPrhd# - (&elﬁ@.@yhaé Qtedled ﬁrép@lé@tﬂh%rgtge%@#h(a m%éture

l ucq ranosyl) ucopyranosi de The conpoun
““‘83 % %%%Efrzaédlrr“-nfﬁa%mféﬂfg (AN was

tﬂ.e)%%?h!ﬁﬁné Wjﬁehﬂ?:}%  { ;"ﬂ-?ezt tarc%hgdr of L*:r 3 ?gul_l the

and pal | adi um
SFSntatge Fitdl ded, D%lqn@mdr@gu@ad rpme.sguné ttttm res:.due

el 45U Sodl, 1PORE nl STRENALWT §1 6 Oz, 11400 i
reaction m Xture &/as subj egt eghtdo%é@l Hflgh?& le%'t SSE‘““E‘:‘
AqHREUS PO ST EFERGATReBaBS | (10 1) and saturated beine (10

mL} . After the crganic 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} to isolate
the desired title compound (295.8 mg, 72.9%) as colorlessa
amorphous matker.

'H NMR (400 MHz, CDCl3}: B 3.20-5.60 {(40H, m), 7.10-7.40 ({65H,
mj ;

MS (FAB) m/z: 1932 (M+H)".

{18f} (2R, 3R,4R)-4-Een zyloxy-N-benzyloxycarbonyl-2-
benzyloxymethyl-pyrrolidin-3-yl 2,3, 6-tri-O-benzyl-4-0-{4-0- (-
D-glucopyranosyl}-B-D-glucopyranosyl) -a-D-glucepyranoside
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under reduced pressure,
silica gel
acetate, 3:1-2:1,
compound (5.10 g,

The residue was purified using
flash col um chronat ography (hexane: et hyl
VIV) to obtain the desired title
yield 66% as a pale yellow solid,

1H NVR (400 MHz, CDO,): 8 25®6-3.13 (1H m,.
4.05-4.25 (2H, ), 4,33-4.40 (1H,

3.79-3.92 (2H, m,
m, 4.47-4.50 (111, m), 4.60- 4.63 (1H, m), 4, 89-6.15

E (7HE|;: @e(ggmmzesmmgp o.¥8 LR Wz, 107t
9 ' .
::agMéR’ 3R, 4R) - 4- $5%5 ORPIKEBetn pesbyoal bOMHIN2 aba 46Tl
HE%-'%XWE{“EW 2 pvr @b ¢i Iﬂa‘t@'a)éﬂjed thereto, followed b
: ¥

sbt2r8ily tdd +Ha -4-0-{2,3,6

regfr:éi-;g% beggggl - 4- %-IGZ?% OB trefparativenziy sRbhgl UCQRY
e samoL A A e oY S i daa

andxanple 19 (19d) %a%%%%&%é@niwqmmybea@am@qhge ,

% g{‘?‘fa‘éﬁ% bxrimiec KL6rmdcet oné tril Je& 6200 | I]LEI(IT%t % EQ Qﬁdmmf"tg'h
TPELzed oal

netmaol -Byghazabieycl o. . [ 5.4, 0] - 7- undecene
. SES G %Imnbyws‘-ﬁididtﬁgleﬁ Lhe

und@p{rédﬁ"’e%‘f added thereto" 8
m xtur e at Présafenpéhat tes duar wgmdlm)}g ;After the
ge%@ﬂﬂ%hﬂtcdﬂ@&ndj;ﬁfélﬂtg,qrgfi‘_] ug{fder reduced pr B33 & 1ltiga
30:5.8) dug Wgs ﬁ rified ustny $195¥degel cilaskecakiiahos,
chr omat ograp EV}(rFé’x&héa'em htle @egtiate, + 41l 1%
g, t 55 Xy lhamh nes1 o VoY), ggllo‘%t ain imdate ('%55?@?13&} (100.7
anorphous matter. The conpound

e 80 B0 CBhommols

190 Hiz.o 1) 3sg0t hesj z@@y le 19 (19b)
m); was di ssolved in diethyl ether (8 il J'gﬁg‘%i_ﬁi'ﬂ%t OH,
was added thereto. A solution of

.1.ng, 0.21 mmol)
5 !
&%%ﬁe{“ﬁ% si4% (B+EF1.uor onet hanesul fonate (38 (LL, 0.21
mol) in diethyl ether (2 nL) was added dropw se
{194y he and the mxture was stirred at room
9? en‘{aééér’ %t“aﬁg" THHYITREMr 3-h o me E# ﬁlcfmgrgﬂ ne (35 AL)
[*%-M&&nb?ﬂ;{‘t%&ﬂﬁaglépg mi xture and the —sof veAt #as-
glucg#sfﬂi |l ed of f unde e Op¥E3Besd )} -he@-r esi due was
W85 deth ethyl acetate (10 mi] and washed with
R L A SR G
E : - 3 i
xamﬁ\%\\lr/ahs y rif!%l?wpfeﬁ dihgelbous isosetm nsul fat t he. sol vent
(§1 fl% _%L]I o
hydrowd ogi 6t dd i £d 2@k ]u}nder reduced pressure. *He 3ési due
adde%ﬁeggééf ifre(EiLluSI nFéJSﬂqdcgaéé‘?dJm”adeOkﬂﬁ@ {100 mg) were
r Tollowed by Stirring of the @
temperature bader 4 hydro 1Xkure ar room
) . Yen atmosphere for 4 hours. paf
celitke flltration, 18% ammonig water {1 mL} was ddded thter
ereto

and1the solvent wag distilled off under reduced Fressure, Th
refldue wWas purified by ign exchange resin (Dowex 20w x é} E
znrumn Fw?ter ~ 1% ammonia Water) . Further, it wag purifi

F1Ng silica gel flash column chromatcgraphy (ethyl -
:?:zate:methanol:water, S:12:1-1:1;1, V/V) to obtain the desi
11 & compound (16_.0 mg, 18.2%}) as a colorless solid. I
Hi}NMZ ;10111?2; DuO): & 3.00-3.85 {25H, m), 4.3 {IH, d, J=p_1

v 4. . d, J=§, -

ws oy {MfH?I?zJ, 2.00 (1H, 4, J=2_.6& Hz);

e AL i e e



chr omat ogr aphy (hexane: ethyl acetate, 4:1-3:1, V/V) to
isolate the desired title conmpound (295.8 ny, 72.9%
as colorless anorphous matter. 111 NMR (400 MHz,
ChC). 6 3.20-5.60 (4011, 710740(6511 M ;
MBS (FAR) nfz: 1932 (M+H)' —r%i-“gf

(2R, 3R, 4R) - 4- Benzyl oxy- N- benzyl oxycar bonyl -

benzyl oxynet hyl - pyrrolidin- 3-yl
‘E’Z‘,aﬁlpéﬁ %‘O benzyl - 4- 0-{4-0- (a- D-gl ucopyranosyl)

3 Sy copyranosi de -1ss- f.
:25 e:ggﬁipoun mg;g %%‘Q—’ ﬁ%ﬁﬁﬁ%@%wﬁ%%%ﬁ Ano- M o-
3 m@p}ga@msgnmm duﬁﬁ@ﬁ:;)i%@lmln 1 rb%'la(c@ () 2
A 8%%aan031de
{Etaﬁg?g?foiaf F’ﬁog (Ef’r?? 5i‘igé']'of theh?n xture at room !

tenperature for 6 hours- The reaction m xture was
diluted with ethyl acetate (10 m washed with :
sat urat ed aqueous sodi um hydr ggncaibpnat e (10 m] .
and saturated brine (10 nL)" Th& m xtdire was ’
neutralized with neth Rwori c acid and the
sol vent was distilled off nderireduced pressure. The
resi due was purlﬁ,11iifm SFFIC& gel flash colum
chr omat ogr aphy ( ene Thi ori de. net hano
30:1-20:1-10:r, o 'obtai n the desired t|tIe
np ri 8 as a colorless solid. "H
{E%R ?%%g”{(/ég‘? %@%ﬂ%méfsﬂgm@ﬁdx@amom 27.10- 7. 40
ber(3AldxymM by MBI FAB) a1:{)/52+,1 120
D“G%zig 3R, 4R) - IA\f@I—Ygdr OXYy- 2 3ﬁydr gx@ E(“t'%t?%‘ By?ré‘[tirdl R-Beyeyl-a-
CtPRYERTasigeg| ucopyr anosyl )
-P D-4giou I oside The conpound
gloueepyy B3OSy kkode O 1yl ugfpy qﬁm S fgp und

7 08 | t
198 gf o288 b Q%Q%gh%ﬁc;mzfllowat)dﬁ%laa% in
methydememrmdredacwb B0 2kl Ly r %&%ELQ@ “35#1 ﬁlgﬁdglﬂ.-

15 ?% wer e added t heret o, [ owed b
TRt GPE At STHorAabl elpEe b l:lre]umdamea:elmédngﬁ; 0.

mmuaumm&ﬂhaﬁgeathé&JHgn celite filtration, 1896
nia water (1 \%/g%ﬂa% e§¥t REFET Y Qbdthpanixture ac

roﬂm vgﬁFaﬁagedf%qﬂ4mggrofﬁf@ﬁdetheeﬁﬂ@edtpﬁ£§&ﬁhﬁa1195
for mm&e\ﬂﬁﬁe@bﬂﬂefés%‘iie bym@%@’iﬁﬁé‘”&as %%?rll?létgbl.\ll\sej_ﬁQSOW

)
Bllfcgggel flash column chromatography {hexane:athyl acetate,

N T

el g A ] aee -

e

6:1, 1% triethylamine, V/V) to cbtain imidate (1.37 d, b66%) as a
yellow ¢il. The compound (0.96 g, 2.01 mmol) synthesized in
Example 1 {1i) was dissoclved in diethyl ether {530 mL} and
imidate (1.37 g, 2.1% mmol) was added thereto, A solution of
trimethylsilyl triflucromethanesul fonate (20 pPL, .11 mmel) in
diethyl ether {2 mL} was added dropwise therete, Followed by
stirring of the mixkture at room temperature for 2 hours. After
triethylamine (10 KL} was added to the reaction mixture and the
solvenlk was distilled off under reduced pressure, the Tasidue
was diluted with sthy) acetate {20 mL) and the mixture was
washed with saturated aquenus sodium hydregencarbonate (20 mL)
and saturated brine (10 ml). After the organic layer was cdried

with anhydrous sodium suifakte, the solvent was distilled off
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colum (water - 1% ammonia water) . Further, it was
purified wusing silica gel flash colum chromatography
(ethyl acetate:nethanol:water, 5:2:1-1;1;1, V/Iv) to
obtain the desired titl e_cgggound (10.0 ng, 19,2% as
a colorless solid. "H NWR | MHz, D20): 5 3.00-3.95
(25H, m, 4.38 (IH d, J=B 1 Hz), 4.42 (1H, d, J=8,0
11z), 5.00 (1H, d, J=2.6 fiz); M5 (FAR) niz: 620
urfdeé Hpduced i@ sucExamplieh2@rsidue containing the e, B

nd@Redf ) b M daotYads TR ERL Hady RALLRR" 1 3-yl

chipngltegapyhandsyhhe P ighigl meytanosyl-]q- a- Dvgea) acd dpyllate
nos de %Q(e lification cor ound . 1- 597$ FI 1fON
Sirg l%EOoFPmE?Fnés rkﬁﬂoﬁq O OP% @eqﬂ?f as a
cc(]Zﬁ:&,és&Z&BR 4R) - 4- Benzyl oxy N- benzyl oxycar bonyl -

benzyl oxynet hyl rrolidin- 3-¥ll
"H PR 5 (40 |MH2r30%gfﬂr DdHzyiPHa- sh Hal%ad- 3Pyt AFfbsimle 5.61

{14-r Omfcet vl g 35618904 f imbkenzyl - D- gal act opyt ano3i de
BCSJ 1989, 62, 3549-3566) (1.60 g, 3.25 nmol) was

i (E88p B2 192 B\ ene chloride (30 ni) .and
trlchl oroacetonitrile (1.6 nm., 15.96 mmol) and
%]B@S di azabi c clo[5.1.0]-7-undecene (50 VL, 0.33 nmol)
Seftrel - t‘ ér‘éTEl;en%Pwmﬂobw&lﬂxwﬁﬁaowl%e

F'\%Hﬁfm@hylr 999&5@{&&%{@- reaf 9rede QU % £r td“e

ent was diStill undefr re uce ssur e,
ge@utaaerwwen fi ed u3| ng silica geI fl ash col urm

Chrom@gﬁmrﬂqQNa?g e f].)HE ﬁ‘rﬁ'@% ?yrtth%g_lczea %% %xamgle

trlethylamne \ obtain im

20, (20} | ¥A¥ Silssoiwed donpslinaned. g‘eﬂgnmzaoql RS 98 ium

ca&]ﬁBhBEtS' zery mg, EXGemh@i1l th)am C&Ihi%glca’edfaﬂ wed
di et hyl ether (50 m.) and imdate (1. g H

S§h§§lﬁ CﬁﬁiQﬁeepéFBureqq;opepmoﬁeqﬁerature fur 14 hﬂurs The

reaction mixzture was diluted with ethyl acetate {10 mL) and
waghed with saturated aquecus sodiuvm hydrogencarbonate (10 mL)
and saturated brine (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, V/V)
to obtain the desired title compound (772.4 mg, 83%) as a
colorless oil.

'H NMR {400 MHz, CDCls}: & 2.70-2.61 {1H, m), 3.46-5.15 {26H, m),
7.15-7.37 (30H, m);

M3 {FAB} m/fz: 880 {M+H)T,

{20c) (2R, 3R,4R)-1-Benzyloxy-N-benzyloxycarbonyl-2-
benzyloxymethyl-pyrrolidin-3-y1 2,3, 6-tri-0-benzyl-4-0-{2, 3, 6-
tri-0O-benzoyl-4-0-(2, 3,4, 6-tetra-0-benzoyl-p-D-glucopyranosyl} -
(-D-glucopyranosyl)-a-D-galactopyranoside

The compound (516.8 mg, 0.48 mmol} synthesized in
EBrample 20 (20b) was dissclved in methylens chloride {10 mL} and

trichlorcacetonitrile (240 pL, 2.39 mmol) and 1,8-

a1 mae M aah Waaae A
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trimethylsilyl trifluoronethanesul fonate (20 IL, 0.11
mol) in diethyl ether (2 nL) was added dropw se
thereto, followed by stirring of the m xture at room
tenperature for 2 hours. After triethylamne (10 I.L)
was added to the reaction m%ture and the solvent was
distilled off under reduced pressure, the residue was
diluted with ethyl acetate (20 nL) and the m xture was
dAﬂﬁ?h@dyuﬂdﬂﬁ aaﬂwpzwmﬁhémauaow$ sqdl,um bydreaencarhonat e
tHe2 Qe IL) £ A %Méurated brine (10 nL). After 'the
organi c ?aye ¥ HFiTdn9nwet Ko mjeEBES Fodiogm tempe rature
foqullf heer . thétsnlmﬁm@omﬂénﬁhﬁﬂa khedi Ofdd ot undar reduced
-------------------- under reduced pressure and

e T esi die "SOREAT nlat?gPPﬁéfJaEd RSiRpyE ik cavgs 1phit 4 $h echlumn
Chasmagestdrhya (Jekard : Mhyﬂ:oh&mﬁhteghmcammpgrte}glgghylam]hne

hexa y 6,1-4 to isolate !
W@ey r 2:533 tt%| tt]1 I gm%gaeéea %g ®4% rg%m]ean'S XO\%SCC&,OIQGS? fFeTrdsfus
maggey- Ebﬁowmr@ {270 H0 MR (480 vz, @p@@ﬁgglz%dz Q2

Exéﬁﬂ;—he o J2dB; ?«E%g)cﬁr%r? l‘é%’(im_l_ﬁ)l,eth§£oeﬁ:)hlerp 14 & 7an?:15

m&é#%ﬁ%ﬁ)hﬂl%rﬂzyﬂom@l\l bﬁﬁzyatidnycardmmﬁl - 2% solution of
t pyrroljdin-3- 2,3,6-tri-0-benzyl-a-D

O e L ks e b b4y Ma. DSt in

dl?,y'vttlhé!ﬁlzed{? m-lExa:ﬁpI addp c(r%@aisavaﬁaéile%%ogﬂgdu@ mixture

ot assi.um . carbonate (147 ny,
Wamﬁmh § was a&% ? Bt 6O DI PUSd bRt irring of
trldsteh}mamtmee{%ct HLOOWE: § ENREIAEHT end Ofeal4 e

diluted with et hylggc%gitsx%um fgd the

tiQn r
SDII‘:’E%CC L3 é&e\% ??1 S"H}qﬁIaFéau%ﬁléﬁﬁﬁgéﬁi urhe residuoe
wamwﬁﬂagencmﬁ:mmhgl(&&mx {Qﬂdnﬁjatéﬁdahgghg)& 'ﬁethhégturated

Afjafr th % er was dried

Cum'sul't a U\P&yﬂa $&S Hsanp| é@ltlbtfﬁfteduhdene (10
I“I-Jr edﬂ&%lr mhessugaucTheyeeswﬁsJeir\A@a nyghférﬁlq,dgghggm um

Sialdca f h co mat o aphy (hexane: et hy
N a(:alglteat gh@%cl E@f’\/fas sgﬂitc[gf“g 5§Fr%%dltqeﬂ gressure.

Thee Spo el W7 R it d w%ngam:alcac@aqr Fessn QidlumnH NIVR

chAR0 . 102
hoAS a&"f%shycqg}l% e ees’c_}'l%(lsgiitastrﬁ ]awé %n%.B)wm} tos:g.ﬂalate
thE(ﬁﬁFﬂILd title compound {390._3 mg, 65%) as colorless

amorphous matter.,

)

1
R HME (400 MHz, CDCly): & 3.20-5.70 {40H, m), 7.10-7.40 [&5H,
m} ;

M5 {FAB} m/z: 1932 (M+H)".

{20d) {ZR,ER,QR}—4-Benzylny—N—benzyloxycarbcnyl—E—
benzylcxymethyl—pyrrolidin—E—yl 2,3,G—Eri—O-benzyl—d—D—{é—D-{B—
D—glucapyranosyl}~ﬁ—D-gluccpyranosyl}-u—D—galactupyranoside

The compound (390.8 mg, 0.20 mmol) synthesized in
Example 20 (20¢) was dissolved in methanol {8 ml} and potassium
carbonate {(27.6 mg, 0.20 mmal}l was added thereto, followed by
stirring of the mixture at room temperature for 6 hours. The
Teaction mixture was diluted with ethyl acetate (10 mb) and

washed with saturated aquecus sodium hydrogencarbonate (14 mi}

T
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(20c) (2R 3R 4R)-4-Benzyl oxy- N-benzyl oxycar bonyl - 2-

benzyl oxynet hyl - pyrrol i di n- 3-yl
2,3,6-tri-0O benzyl-4-0-(2, 3, 6-

tri-C-benzoyl-4-0(2, 3,4, 6-tetra-0-benzoyl - p- D- gl ucopy
ranosyl ) - P-D-gl ucopyranosyl§z a- D- gal act opyr anosi de

The conpound (516.8 ng, 6.48 mmol) synthesized in
Exanpl e 20 (20b) was di ssol ved in nethyl ene chloride
)

an@h gapiyatemtd brti ki chl ®mgacet g t kil 240 1L, 2.39 mol
me@ngn&lg}sﬁazm%g - di azr,rggi cy%{gof"r%.g‘ﬁ.gﬁ'% RAURGEEEREL ZRS With
I L, 0.05 mo ;D{ﬁe‘? Hdddandt Her ewd vehol baoved shY11ed ofe

unger r ¥eduyedf prhes it Urge aleghQam Lenmperature for |

gelOgT a s AFLG 4 NE, SOl vent was diag]tv$%dl%fffeﬁn‘bee¥ng silica

i fd@uﬁggqéép;essur S RBTRRAY e thaidepurdiilive dde Shéthanot,
STT44: Fif 1a4H col uphai Chine Y. .(hexane: et hyl

ngACEtAt 6s §l nold. oLriet hyl ani ne@g%?w?&téﬁt P T ddas- 5

# %rless %’rcf

. (376.9 ny, BT lss s 8P bt ess anor phous matter. The

H é’%ﬁpéﬂj% MH270c030m), : G 311@"@_'2)0_§y%hﬁ§}fed in Exanple

7=2G g{;g)b) \A@; %i sso| ved in diethyl et (18 nfy9BndH, d,
i m dat & ?3 6.'9MyS! 0. B23TePY WetH,added thereto, A

1S SEAEY | oAz ofl22ter igmesidyl. si |yl trifl uoronet hanesul fonat e

(56 pL, 0.31 mmol) in diethyl ether (2 nL) was added

dropwi se thereto and the m xture was stirred at room
50 IL)

(208d npEdBatdBr 6RT of - 1B crouy S2 - drSl | ef hyl ami ne,
{4-¥@% —atﬁ—dge[d Lo the reacii onbNm xt Epéﬁéﬁj pﬁ’ﬁéﬂ Tl:‘SJr’%/‘e?h‘ti’lvvz%is@‘
di ki T IR SPY it} rEdbceqepessaseyl teepresi due  was
Jaldrtemethmistiieet hyl acetate (20 nl) and washed with
sodi um hydr ogencar bonate (20 L)

sat upat ed__aqueo
. ange gg%u‘%a eq" rﬁ%ﬁ-(f’lelgrnﬁ)li% mifoller syhenQiigani ¢l ayer
Xafse B dd0d) tdmariiydb Orsg Siedi, fate, the sol vent

distilled off under reducggk%?éejﬂss o™ TR 383 due

hydilvgcs%l&fﬁ:f A& U{S:iiEqupg} | 4rch pgéll afii as hveiebu it {150 are
e, 4:1-3:1 V'Y 1'%

addetrideatog) aply okhaxgne;athyl acet at
tempciQkate ,Lhe desire titllgytggn%%u F386uB: |y 195m) as
col or I es$ " HifofpR8dsTRIt Bdmospie NMVR olE4@0n ] 3

eelige) G156 70 (ohOHL 88) anmohikOn 41 40 (65 M8 (FAB)
the 1=2B4%: néi]%% S?I-EL/H-E% c{,;Od;) i & rn_|":|j wgg] added thereto,
_SjZR, %f - m ; ]zjgﬁ >E’|§f I\Illbéwzwlanbuyvearbﬁ\s/dm%- and Ehe
resijdenzyd xRty - py rigl E?E - 3- )
coluﬁm?’ 6-tri-0-benzy 14? o- 4?‘8_%%9(/§_E$1n [Dowex 50w x B)
e g][ UC TPy randsyMia¥s- Bagkucopynattesy| hagRs 4alAGLapyra
usingosidieca gel f1lash column chrﬂmatograph}f {ethyl

e bt

acetate:methanol:water, 5:2:1—1:1:1, V/V} to abtain acetate
{23.6 mg, 32%) of the desj i
ired title compound a

o 5 a4 colorless
1
HH : B

ME (400 MHz, DO B 3.17-3.837 {22H, m), 4.01 (1H, 5}, 4.11
1H L
{1H, =), 4.3& {1H,m), 4.38 (1H, d, J=8.0 Hz), 4.5 {1H, d J=8.1
Hz), 5,04 {iH, s53; o .
M3 (FAB) m/z: 620 [M+H) .,

“Test Example 1>
a-Amylase Inhibitory Actison

{1; Preparation of Muman G-Amylase Soluting

1] . T .
Caribzyme aMy™ {Internaticongl Reagents) was used for
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The conpound (390.8 ng, 0.20 mmol) synthesized in
Exanpl e 20 (20c) was di ssolved in nethanol (8 nL) and
pot assi um carbonate (27.6 ng, 0.20 mmol) was added
thereto, followed by stirring of the m xture at room
tenperature for 6 hours. FTheizreaction m xture was
diluted with ethyl acetate (10 nL) and washed with
sat urat ed aqueous sodi um hydrogencarbonate (10 ni)
The

the human pancri@e;e ENalel urated brine (10 M).
\j §§Lt Hﬁ;‘zﬁet hawol Cileddratht ordsC added

toMplure was. neutralized w
aci d and tR&3LhY s lekide ditest lakiee 9181 v inglgr _r educed
urified using silica gel

COpC@SIStH G on THE 46| s

flash col umm Cﬁﬁgégggg | Pafet Ay | ey lase s0lution. The
LN g @é: mee arealylasd0ids 2alulQyl, V). to obtain the
aviesiyiad, titl e conpound (146.5 ng, 61%) “aS #entisdliess
solid, ”#Wﬁ%@esmqea@@moxr-m&%@qagez@é]g 10,37t
5.07 (2B, s), 7-o3arisyi®,

DatfychiqPoze (Mdmida1sy=3. 6 Hz),
nz: 1226 (M:Na)'. (20e)

Y
23( 30H, ; . ( FAB
{ JEZR, 3?{%&%&4’1 )?(f)r SRYLi tyrdr Gxyaetdnd - pyrrol i di n-3-yl
4- Q- Each test compound wWas pr : . )
a fgﬁ-g-cgl 3-D- gl ucopyr anosyl - (T 2 BEG 1 idp i akbkldd watbr to
gal ac %%W&%BE%% C’Fﬂw@-@on@mmqu(xmgs.lseé&ct?vlg nmol )
le 20 (20d) was di'ssolved'in

{3) synt hesized
TnnP®Lhanol élSrn?rLf)Pa(\n o MRYeot Hindibi tacy dm(t{{%@t%r:n?,f
and B3 Fedrtieteydr oxi de (150 nmg) were added t her et o,

followed (hy-stirring of the mxture at room
. tenperat utlkr%eEl]% e][ DJQHWF%)@%W atemes phed @ ol 145 hour s
inhiffitery selition bbheald 484 @r%oni a water (1 'nL) ‘was
adjﬂ%gdtah&erteto the solvent was A &fi RPRosohfciondena
reduced pr S&&lr BOhRE cfed mbsi dwee%&ﬁﬂaitghgdfb% Jdon
minue)eehangf?ﬂtgsgrbl(@o\g@xrégw X 8) gol um (water -° $¢
Daii@gﬂpni%si\lgr/ater . Further, lfatbjxﬁﬁs{p’tﬁ?ﬂP‘fﬁﬂe!dasasrm silica
gel I 64| Biwre clieonas gy aply aGaLAYE,, BCeLALE: .
for pbeimarial Feabeis ST 3 fi Ll MY o obt AT RdabEtshigring
.6 ng, 329% of the desirdd% Perbinmmsound @smaes at
3.17-3. 87

1y0e (2 .
T orBrFedientdyl i H.0 i hivRo[ 4GP J uP54: 8 :
solufBHwal) addad }éé 313, 4.11 IP' ) §Bdf‘1ﬂ¢ﬁ,
attod J3 LI 408 BT £56x (1t vl s13828s s 5n0"
o Ej_, ) FVELCRABY HﬁEZCdﬁﬂii@ﬁﬁéﬁ'fl,5gg G, 5 minutes) anpd
o r I
4 sofbance of the resulting superpatant Was measured at g20
oM. A mixture to which inhibitory solution had nor been added
adde

Was used i
45 a4 control. In addirian, distilleq waler was added
instead of L-ailylase f ]
O use g5 a blank The 3 ibiti
. inhibition ratp
was cal i T
alculated gdtcording to the following formuia, and th Ei
concentration of test ¢o : e
Mpound required to inhihi
1t the acrtivit
of the HE i -
A =olution by 50% (Lg/ml) was taken to ba the I¢so
Tvalue. Those values are shown in Table &
Imhibiti = -
) lon rate (%) = [l—ifﬁbsorbance of contral) {absorb
o ~ orbance
ank) }/ [ {absorbance when inhibitor added] - (ah
ot 1 sorhbance of

AT mare

[ -,
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Test Exanple 1) a-Anylase Inhibitory Action (1)
Preparation of Human a- Anyl ase Sol ution "Caribzyne
AMY" (I nternational Reagents) was used for ---- --
------- 163 the human pancreatic a-anyl ase (HpA).
Purified water was added f 1840 -the comercially
avai | abl e HPA and di ssol ved to a concentration of 200

I11/1 to prepare an a-anyl ase solution. The activity .
(Tebleé h@ a- anmyl ase was neasured using a coimercially :
avar-able—a-—amtase—as Tsay reagent (" Neo-Anyl ase Test Y
Expple Hio-, | 1 itph¥mPute Chenicals). (2) Preparation of .

I'nhi'brtorfy Sol t4-oms Fach test conmpound was prepared
with distillef ¥ater fo a final concentration of 0.1
to 80 gg/|m, Tdspectiyely. (3) Measurenent of Human
a- Agryl asqg Tnhj qJLpry—Activity of Inhibitory Solutions

3—+8to 3.9 m gt dis illed water and 0 to 120 ML of
i nK bi torly salwigibon were added to 100 Al of HPA
sol4qit1on jand justed to a total volune of 4 ni

AfFteringubating for 10 minutes at 37C, a blue starch
tabl et ("/Neo- Anyl ase [Test Daiichi", Daiichi Pure

Chem cal §) Wag,gdded ol | owed by stirring for about
10-seconds—with a mxer and heating for 30 minutes at
37C Subsequed*ly, 1.[0 M of 0,5 N aqueous sodi um

hygj oxi d¢ Sol pfjon was added fol | owed by stirring to
+eaction, after which the m xture was
cebdrifuged (12500 G| 5 minutes) and the absorbance
oflghe resultiRg supgrnatant was nmeasured at 620 nm
A—xto¢ to which inhibitory solution had not been

adbed was u§eaﬂés afcontrol. In addition, distilled
wat-er was df Instlead of a-anylase for use as a
biank—TFhe—-n 'flnr rate was cal cul ated according to
ttﬁﬁfoIIJMAné 18Fmul 4, and the final concentration of

teﬁg compoung,ygquirgd to inhibit the activity of the

HPA—soelubi-on—by-50={p9/mM ) was taken to be the I C50

val ue. Those values are shown in Table 6. Inhibition

rateI(taimrS fchml Aps@rbance s0thgPNtdlohinas (@Psalbance

of bl ank))/[ (absorbance when |nh|bf§%rnaade§ Bﬁa%:esent
1nv85535%1? Ce SBPEr K AY 1 Rsd phibitory action.

<Test Example 2>
Fostprandial Hyperglycemia Inhibitory Action
{1} Test Animals

Commercially available normal mice {ddY mice, males, age
B weeks at the time of testing, supplied by Japan SLC).
(2) Experimental Methods and Results

For rhe dose group, a test compound and commercially
available cornstarch were mixed well with 0.5% carboxymethyl
cellulose to prepare a suspension that was orally administered
at 0.3 mg {test compound)/2? g {cornstarch) /kg (body weight) to
five mice that had been fasted in advance for 20 hours. The
control group was administered with a similar suspension in the

Same manner with the exception of not containing the test

campound.
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L 164 - (Table 6) Exanple No- 1CSO (pg/m) | 7x10-1
2 2X10-2 3 4x10-1 4 3x10" 57 7 4 B 4x-10-' 9
3xI0 11 1x10 13 4 14 1 15 6x10-1 17 3x10 18
2:10-3 19 6x10" It was found from Tabl e 6 that
Conmpounds of the present ~ih&enmtion have superior
a-anyl ase inhibitory action. <Test Exanple 2>
Post prandi al Hyperglycem a Inhibitory Action (1) Test
An: naIEé'a@@mmnﬂjeaLhy:av:ajlll@h!tedn@%,:gmla HaG ¢ {,ggnYc{E' -3
mil e t the tine of testing, supplie
oy Sgﬁ%%g%f&%] (ﬁééipgrgneiﬂaﬁ 305k HoHeusn ¢ fiResutesing

by J
f“#éﬁw%é?}d@'@esgr@mt aft bsbod afiReieRd a8de COMRRN 6Ll Yation
gfa\{gjalﬁmi%iqz%gs{g{ c[}%gegg mxed wel | _with 0.5%

car boxymet hyl cell ui"ds8 ‘f%“%l"@p&?et}ées{%ldé‘fﬂpénfvﬂmla
LrGRsthy Aney hame niYeecadve atAUE)3 ofy L S8 creARROYR )] 2

1(E68E St f ' to five nice that had
? geen fastegg) i[%&a%\%ﬁ%g%‘fg vﬁoﬁ?s&ﬂ'h‘é‘“@&nl‘?o’r“CIEESES
1ngh sl wdycase iwstler edg i ha .Si MIdR 3USPEDSIARIE ore
mebfre S HLB ONgl o j t rl1ut he exception og not contai ni ng

the test conmpound. 3-"18%® Bdadesakpleccinader GXT, A & 1).
Inkfritdeonedate offila =t dilt (d@ien @buphBUC/cont rol group blood

glucose increace AUCY] = 100

{Table 7)
(_ Example No. Inhibition Rate (%)
| 2 64

According ko Table 7, compounds of Lhe present invention
were determined to have superior action in inhibiting increases
in blood glucose levels. Thus, compounds of the bresentk
invention are considered to be useful as postprandial
hyperglycamia therapeutic agents.
<Test Example 3>
Blood Glucose Lowering Actien
(1) Test Animgls

Commercially available, genetically obese digbetic mice
{C37BL/KsJ-db/db mice, males, age lé weeks at the btime of
testing, supplied by Clea Japan) .

{2) Experimental Methods and Results

A CLesk compound was mixed into a refined laboratory
animal diet [carbohydrate content: 63,95% (w/w), Driental Yeask)
Lo a test compound concentration of 0.005% (w/w)} and allowed to
be freely ingested by diabetic mice for 1 week in groups of 5§
mice per group. A control group was allowed similar
unrestricted access to the same [oed with the exception of not
containing the test compaund.

Blood glucose levels were measured before the start of
dosing and one week after the start of desing. Blood samples

)
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m ce before dosing and at 0.5, 1, 2 and 3 ]lours after
dosing followed by neasurenent of bl ood gl ucose

| evel s and cal culation of the inhibition rate M
according to the following fornula fromthe area
under the curve (AUC) of th&fééncrease in bl ood

gl ucose levels (area under the curve of the change in
increases in blood glucose |evels, ng/dlxhr). Blood

YeRPu 688 e tteark Ifg omes et a e aSif €§hdi S RGga | ucose
A&T. | ﬁ?‘lf‘g‘?% 5 UE L7 oere

medRak A c &, KT
(0 Eif%:-( SCBLEB FErt ofioregy dibaepsodergtapse &
t9 fet eaken

BBF] bkodd @rluEabt el chye R ngX 2APL € %Ilo'ac_?ordi ng to

thbnlﬁbbi&._ii% Ratgu{$) 2 64 According to Table
Blfgggpounds of the present invention were deter-mned
h

OSGperForingwaoa i inNibittbfAgniREyease
1 the: presdne Plood

1hkead g el s. Thus, conmpounds of the p
T nvent Sﬁig‘?‘gﬂc%\r/%sigégP%ELu}%%éng@w1%@1@5# premdi al

‘TabHerfl ycemi a therapeutic agents. <Test Exanple 3>
I’ ee) e'“ ucoye towering—Aetion (1) Test Aninals
Srefcla |y aA9hblecose deriecablyrahesa ) di Bbeti ¢
m cez (C57Bq/KsJ-db/db m Ce,, mal e5, age—t6-weeks at
the Time of —testtng—supplied hy Cea Japan). (2)
Expel(rfix ment al Met hods and Results A test conpound was
m xed*d®rding rief iTabdel Bpotaipaidas agk @l. di : ,
wed<C abobyolat ¢ cARLeNt - 65, 950/$ (W w), Dri gﬁ%?“?{eld‘sﬁa)”““ﬂ
L0 @ test conpound coﬁ_cér’iPFaI? W SFugeeesHan Wy antion.
Hirl GRERPYISS Bé ihfeah}emengesﬁﬁhﬂ)bndhage{gérggirgel%%df oL &

usamekak NigbupRs i er gr.oup. A control group
was al | owed siml arﬂtuu@nrggg arl?eé&e‘& 2E688ES- to the sane

feed wth the exception of not containing the test

<Prepapotiich EBIalglgﬁeagJ ucose | evel s were neasured before
of = dosing and one week after the start of

t he ﬁ ?rt
dosi é} ‘BIR5&de8anpl es 166 were collected froma tail

vei nCamsbriloed gkupnse ! evel s were measur ed using a
bl oog gll( ucose anal yzer (d ucol oader GXT9 A% T) to
a

cal ctf 1%t he bl ood gl ucose |owering rat@ o)

accofhimg atreh 58 mg
Magnesium stearalke 2 mg
Total 180 mg

Powders of each of the ingredients listed above are
mixed well and passed through a 60 mesh sieve
based on the Tyler mesh).

{the sieve mesh is
. 18¢ mg of the resulbing powder is
welghed out and filled into gelatin capsules (HNo. 3} to prepare
rapsule preparations.

(2} Tabiets

Compound of Example 1 10 mg
Lackosze ES

mg
Cornstarch 3 m

g
Crystalline cellulase 20 mg
Magnesium stearate

1 mg

Tokal 150

mg

Powders of each of the ingredients listed above are

mixed well and compressed and molded inko tabilets having a

L Cl A P T o e e o T A e e T el d
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the followi ng fornula. Blood glucose |lowering rate {3)
= [l -(conpound dose group blood glucose |evel/control
group bl ood glucose level)] x 100 (Table 8) Exanple
No. Bl ood d ucose Lowering Rate (% 2 47 According
to Table 8, conpounds of tH&7present invention were
determ ned to have superior blood glucose | owering
action. Thus, conpounds of the present invention are
wed ghbiGiRrisd g &ech USehike asnhilbpbel Ll.i :
efapeuti ¢ agents <Preparation Ex%snpb{égs?kh%%? "A5s Graer
npound “of °*EXHii¥%e 1 10 ng Lactose 110 ny
Cor nstdr che=milryg Magnesi um stearate 2 m Total 180 ng

Powde c f_the ingredients |listed above are
Eutur P Blate

DItC%

m xed %t frough a 60 nmesh dPewa (the

si evelm@sise s  based on the Tyl er nesh) glgg}omﬁ,ug of the

resul ti er is weighed out and filled i'nto

gel at(it:%ﬂ%at%g\gﬁes (No. 3) to prepare capsiil &9

pr epaiedioxypropP) ckdbdtse Conpound of Exapphe 1 10 ngy

Lactogf 85 ny Cornstarch 34 ng Crystalline cellul ose

20 my_ Magnesium stearate 1 m Total 15%g™IPowder s

of edlIdsitst iE 4amr edi ehe singretiédnabovieraye apbyehmel |
miaddd W GoRpr - int o tablets having.a 167

o oD aE PG PSRl fad BB T ab g e dnenasker-
LYRG Frastdairos foldpwad fiy Mrasnpecessanyn §3nd¥snul es

Conpound of Exanple 1 10 ny

(INDOSTRIAL APPLICABRILITY)

Compounds of the present invention in the form of a
novel oligosaccharide derivative, its pharmacologically
acceptable salts and its pharmacologically acceptable esters
demonstrate superior e-amylase inhibitory action, blood glucose
lowering ackion and lipid lowering action, and are useful as
therapeutic drugs and/or preventive drugs for hyperglycemia,
postprandial hyperglycemia, impaired gluceose tolerance, diabetes
mellitus, obesity, hyperlipemia, fatby liver, hePatomeéaly,
diabetic complications, heuropathy, artericsclerosis, catarack
or diabetic nephropathy {and prefefably a5 therapeutic drugs

and/ox preventive drugs For hyperglycemia or diabetes mellitus).
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Lactose B39 ng Cornstarch 150 ng Hydroxypr opyl
cellulose 1 m Total 1000 ny Powders of each of the :
ingredients |listed above are m xed well, wetted ‘
purified water and granulg%&% W th a basket- type
granul ator followed by dryi'ng to obtain granules.
(I NDUSTRI AL APPLI CABI LI TY) Conpounds of the present
invention in the formof a novel oligosaccharide :
cCldémsvative, its pharmacol ogically acceptable salts i

LS e T anten by cossRhaple exena gy,

bl ood gl ucose |owering acfion and hipid | owering
action, and are useful as{grBhermp Arugs and/ or
preventive drugs for hypergl ygcem|a, |[postprandi al
hyper gl ycem a, inpaired g|uge ) ance, diabetes
mel litus, obesity, h*fer pemi fatgy liver,
hepat onegal y, d [ i OA®, neur opat hy,
arteriosclerosis, chtapact or diabetic nephropathy
(and preferably HE tRéraPHutic drugs and/or
preventive drugs forcﬂyperglyc?ﬁia or di abetes
mellitus) g"r 168 - dains: 1. conpound represent ed

whB¥eifhe general formula (1): Rz OOA="CH v Ro a
OHnNn H""OH ? - OH wherein A represents the genera
formula (Al), (A2) or (A3): R7 RS Rk NR i4.z-LIJ

A BEprdsfiBsRtRé 4BhelA )fohd)a ( A8)} RiARANdoFR2{ZAH)e t he
sane or differené? and each represent a %%—CB

RE'-\{N N RE R‘
§ :l 3 ¢ 3
R TR
\_IJ LL/L[J
‘L/ R . R , R
{AT1) (A2) (A3}

R' and R® are the same or different, and each repreaent 2 Cl1-Cé
alkyl group, hydroxymekthyl group, Cl1-C6 alkoxymethyl group or
C1-Cé haloalkyl group,

R, R', B’ and R® are the same or differsnt, and each represent a
C1-¢6 alkyl group, C1-C6 alkoxy group, Cl-C6 hydroxyalkyl group,
Cl1-C6 halecalkyl group, amino group which amino group may
optionally be substituted with one or two Ci-Cé alkyl groups or
C1-C& hydroxyalkyl groups}, hydroxyl group, hydrogen abtom oI
halogen atom,

R’ represents a Cl-Cé alkyl group, Cl-C6é alkoxy group, C1-C6
hydroxyalkyl group, C1-C6 haloazlkyl group, hydroxyl group or
hydrogen atem, and

n represents an integer of 1 ox 2;

a pharmacologically acceptable salt thereof or =2

pharmacologically acceptable ester thereof.

2. B compound according to Claim 1, wherein R' and BR® are the
same or different and each represent a C1-C3 alkyl group,

hydroxymethyl group, CL-C3 alkoxymethyl group or CI-C3 haloalkyl

Forrne o o
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al kyl group, hydroxynethyl group, Cl-C6 al koxynet hyl
group or Cl1-C6 hal oal kyl group, R3, RRL R5 and R6 are
the sane or different, and each represent a Cl-C6
al kyl group, d-C6 alkoxy 9 QIR Cl1- C6 hydzoxyal kyl
group, Cl-GC6 hal oal kyl group, am no group which am no
group may optionally be substituted with one or two
Cl-C6 al kyl groups or Cl-C6 hydroxyal kyl groups),
grhyor oxyihagmegplomicildge pcaepmiore shdkogeeremtfonr &

: 1- - al koxy group,

Phéfﬁ%% ﬁ§§?§1 ?é%ﬂﬁg%g%pggg%pé% gﬁ?élkyl gr oup

hydroxyl group or hydrogen atom and n represents an
3.0 4 %‘?r{poﬁﬁd a&!uz%hn@ EQ%I%PHOQEC@H% GECCEHEPQL? ial fs,

,thereof or a pharmacol ogically acceptab I'e "ester
Rt &6fare the sampowmdi eafngnd GacharapIessttefeFA-C3
a1Rg1 3pEh R ane cﬁgydﬁﬁaﬁmgadﬁéﬁr eph— @ﬁ‘%eﬁ%ﬁkyl group,

represent a gr oup ydroxggeth gr oup
am€F°CEﬁQHdeﬁyﬁﬁbhﬁleﬂ'EEB“Erm%x.QE§1H§P6 Sfégtlt“tEd
wiShOe o RRAT ARCES qqacﬁ@lxw.l CeplARLe ﬁﬁhfor{tﬁeﬁﬁgﬁpor

a pharnmacol ogi cally accepta Ie ester thereof

hYéBﬁ%EEnﬂfQEb@érHF%&P%Q)aéPﬁ*n?lPQﬂfmﬂcﬁiﬁ$EFa%M¥eF€FﬂPFé@le

safd, th&ecANGrRE gheridt®19aWBa Py Hdcbpt 8Pl e AW @AERereot.
represent a Cl1-C3 al kyl group, Cl-C3 hydroxyal kyl
group, C -C3 hal oal kyl group, am no group (which

4.QM flﬁ:-rr@bﬁ.ﬂﬂ ﬂwz@ﬂhigoaal Ay Qﬁmesuhstiimsed el B iivredn R

two Q - roxyal k grou dro r
reRyAFHYeh E’athéHFB‘F‘X‘ﬁa"l%ganﬁt gn‘? ?ﬁgt%ﬁlglgpéaf:ﬁ}tablﬂ
saaecemﬁfﬁﬂﬂanrsalphdfmanaabgmbaf&gﬂuﬁu&pcnblguayﬂérythereof

acceptabl e ester thereof. 4. A conpound according to
any one of Clainms 1 to 3, wherein R7 represents a

5. hyalreegpouatiosgcordiagphar obciol dgi captysagedpbabtiee saldral

fcthe eo; Q. a phar macol ogi cal | y acceptabl e ester
Herdott® 5. A compound according to Claim1,
represented by the general fornmula (k) W N RO Re

"AHROO7MH N HO g0 _N__po
i]

R,  0Q_ .0 R
oY 0H

R .O__O° OH A

HGUDH

CH (ia)
wherein

R' and R’ are the same or different, and each represent a Cl-C&
alkyl group, hydroxymethyl group, Cl-Cé alkoxymethyl group or
Cl-C6 halovalkyl group,
R’ represents a C1-Cé alkyl group, Cl-C6 alkoxy group, Cl-C&
hydroxyalkyl group, Cl1-C6 halcalkyl group, hydroxyl group orf a
hydrogen atom,

® represents a hydrogen atom, hydroxyl group, Cl-C6
hydroxyalkyl group or C1-C6& halecalkyl group,

L S i e R R A i e e e e o e e TR
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OH (la) wherein R and R2 are the sane or different,

and each represent a d-C6 al kyl group, hydroxynethyl
group, C-C6 al koxymethyl group or Cl1-C6 hal oal kyl

group, R7 represents a d al kyl group, CI-C6 al koxy
group, C-C6 hydroxyalkyrcg? up, Cl - C6 hal oal kyl

group, hydroxyl group or a hydrogen atom R10

represents a hydrogen atom hydroxyl group, Cl-C6
R°hydd oody ak& ythegrsaume or €l ££&Gehal aatlkeydcl-gmappasent .a hydroxyl

n he s r nt
a3t oSkt urparaay it gty eliedten SR of Mirs35E rom
arvy cr mgpmmrnm =1al hatewmeftd:m:r Zand n represents an
[ nt o) pt abl e
Dsgﬂgg?ﬁg%%g% oraéhF P ﬁggﬂﬁoglca ﬁ%ﬁgggép aﬁfe ester
Phdnmaegi@ginaLAycanpenﬁﬂbkﬁ:@@t&rrﬁpanﬁam aim5, wherein
Rl is a Cl1--C3 al kyl group, hydroxymethyl group,

Cl- C3 al koxynet hyl group or Cl-C3 hanaIkyI group; a
6 phar eermsivagi sateydine épt Ebhin Sal Whepnsieok' eﬁ agll-C3 alkyl

g, ”ﬁ?gfﬁ%h&%ﬁ&i Qf&?ppt lesesi gl ﬁd&%g?f up Br g1-c3
conpound according”to Caimb or Wherei n

haload ky heqtyip ;gpopbabratRARge sy hbY HAAceptape salt chereot or
a IIRRCO] Oflihahlyy acB8L0oabLEx 88l indiigieeol or a

phar macol ogi cal 'y acceptable ester thereof. 8. A
compound according to any one of Clainms 5 to 7,

mﬁréd:rﬁ];v?)?ld bScdr ity Q:)éYQEEile- @HroePaoh &l rein R is a
hal oal Kyl group; a pharmacol ogically acceptabl e salt

nq e BFOWR Of PNIFRAKE: Yl APPYP: A bprERrelegically

addipi@Bie £h1tALGeFROENS: aC Gk NG 1y iCaail i Sccopft@beinester
I:RZ is a hydroxynmethyl group; a pharmacol ogically

6fable salt thereof or a pharmacol ogically
acceptable ester thereof. 10. A conpound according to

one of Clains.5 to 9, wherei 7 hydrogen . _.
8 5 BFOSPEY RRCOTBRIE A JohCi o FReaif 5 thar clforsin R
id q)hgﬂﬂ&cpiatgiyqalgkyuﬁommwblaeme]sctaencyuhgteqﬁ Jal A

co ou d ac r di 0 .
HA SRRy I et SR f B pypaicaiy
a-grermtpbme ﬁte@Sthereof

2. A compound according Eo Claim 8, wherein R’ is a
hydroxymathy! group; a pharmacologically acceptable salt thereof

or a phamacologically acceptable ester therecf.

10. A compound according to any one of Claims 5 to 3, wherein
R' is a hydrogen atom; a pharmacologically acceptable salt

thereof or a pharmacelogically acceptable ester thereof.

1l1. A compound according to any one of Claims 5 to 10, wherein
R' is a hydrogen atom, C1-C3 hydroxyalkyl group or C1-C3
halealkyl group; a pharmacologically aceeptable sallt thereof or

a pharmacologically acceptable ester thersof.
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hal oal kyl group; a pharmacol ogi cally acceptabl e salt
thereof or a pharmacol ogically acceptabl e ester
thereof 171 12. A conpound according to Cdains 11,
wherein R10 is a Cl1--C3 hy_drqz_(Lygl kyl group; a
phar macol ogi cal | y accept abl é’salt thereof or.a :
phar macol ogi cal | y acceptabl e ester thereof. 13. A i
compound according to any one of Clainms 5 to 12, !
13hefeicampRend fdcRgdane tth&ledme bl dibieredian®'’ahel each
r 8L X ) 0
R ncar o LA T Sroat JpRm I BRER A Tk cBorable sott
threr i cel sghbanarodegeptbbl @cespiabl heatielr. thareaf.
conpound according to Claim1, represented by the
eneral formula (Ib) OHN R7T1;Dzl:zR11 t H R V-.
1 B CPRPRRTSH ACeeYdiEe e R CBRdRAlddast hets give gherein
rRUidnkeRere 3RE SaRd JrePi @8€Alnt Birfdl e 6h & dpHes@nRUR: hydroxyl
hydr oxynet hyl group, - C6 al koxynet hJ}/I group or
IEPURPThAVEAPRST G ip2 RAAISHlegéntsin anrgpoalyle salt
tBEBHY orCh- PRamHvyabky]ly HeprabBysragen ehomeF.
hal ogen atom and n represents an integer of 1 or 2 ;
a pharmacol ogically acceptable salt thereof or a
1LphanneeabeO@c aldcy raceg picaliiaiast prrddieceqted pth® general
conpou (} Sa(;cordi ng to G aim14, wherein R11 is a
R ]&(DI b group; a pharmacol ogi cal ly acceptable salt
thereof or a pharmacol ogically acceptable ester
t hereof. 16. A conpound according t im1l4 or Claim
15, wherein Rt is | -172- a Cl1-C3 al group, R2is a
hydr oxynet hyl group and [ gol ogi cal |y
acceptabl e salt thereof ol ogical l'y
accept abl e ester thereof|
Caiml1, wherein said cohpt
(2R, 3R, 4R) - 4- hy gnoxys 2- Byo
4-0- 6-deoxy-a- D dgi'ucgpyr -a/ D gl ucopyr anosi de,

HO "OH
OH

P g Rt

- e

(Ib}

‘wherein R' and B® are the same or differemnkt, and each repressnt
a Cl-Co alkyl group, hydroxymebthyl group, Cl-Cé alkoxymethyl
group or Cl-Cé haloalkyl group, R!! represenkts a hydroxyl group,
C1-C6 hydroxyalkyl group, hydrogen atem or halegen atom, and n
represents an integer of 1 or 2 ; a pharmacoclogically acceptable

salt thereof or a pharmacclogically acceptable ester thereof.
15. A compound according to Claim 14, wherein R is a hydroxyl
group; a pharmacglogically acceptable 2alt thereof aor a

pharmacologically acceptable sster thereof.

16. A compound according to Claim 14 or Claim 15, wherein R' is
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2R, 3R 4R) - 4- hydr oxy- 2- hydr oxynet hyl - pyrrol i di n-3-y3-
4--0-(6-

deoxy- p- D- gl ucopyr anosyl ) - a- D- gl ucopyr anosi de,

2R, 3R, 4R) - 4- hydr oxy- 2- hydr exyxet hyl - pyrrol i din-3-yl
4-0-R-D- gl ucopyranosyl - a- D- gl ucopyr anosi de, .

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

-.0-(,6- 2 .
a 1&? ]II&(% 25 Yo FEVB: OF g M ac Bp Y ArBS 1 T IR A EnBst et 2
piliRa238 ] 86 4R, 15Rpctepi ivie 323« dilimchcdX pr5a hylthmodyndbhytally

3

gl ucopyr anosi de,

1—?R ﬁRéél@Du%dhé{gétQle% tEXdEPMElt h%hepé_{:[ﬂ oéal‘éf Bm%pyund is
i&ﬁﬂﬂﬁoﬂﬁlfﬂtﬂﬂﬂwyxp B lyrdrsepye bk ywrrbl giueopyladosi-de,
6 IR ARy TP AR S TP o SV eSS 4981 hydir o- 2 py

2830, 483 yd-hydroxy-2—- hydroxymeth}rl pyrrolidin-3-yl 4-0-(6-

6-d D al d
A i e T 2 an oY Do Abr edanosRgf ool or o 4
2y, m&?ohQﬂ,&cﬁ@xbhﬂﬁﬁfn%@%bﬁhﬁﬁiﬁubh%@ﬁia vi8-4-8-B-Dn-

conpound according to daim1l, wherein said conpound
giwopi2Rno[R, -a-D- gluccpyrancalde,

d ol 4-,0=( 6;
%B)BR figylj‘! copgr an‘%@é{%@%“@f oﬁ??%ﬁ%@ ¥yt qégi?ﬁ_
fIﬂﬁﬁu¥ﬁeﬂémxy%ﬂaFrglﬂmﬁpyﬁaabF?lEiﬂ4qﬂhhep?ﬁi?dﬁidﬁ A
a accC ster thereo .
S Eh e T e A e R i a
cpapeneologi aably Ea@&ﬂ@ﬁ-abh:eg&ad;&pﬁfa%sg’i}iﬁ I8

har macol ogi cally acceptabl e ester thereof according
IbEoRAYEBPRLBT Cains 1 to 18. 20. An a-anyl ase

21 JHH, QR 04 -10Q1FREl S B Ny fr SQFR O pya-rph an iRCDI agiscal | y-
acceptabl e salt thereof or abfharnacologlcally -173-
mefdept AnteciesPeP -gheraryranee vt ditgluscanyansed dgf or

(58, 3B R 4111,;&%“;.;2#11%%@&%9% Yeem G- égﬁ?ér%{ﬁkag—ﬁ—yl

conpound a  pharnmacol ogi Cal |y acceptab e salt fhereof
16+ @— phaxmdl—agusapj’l;ﬂﬂﬂ@@féépﬁta%@]-@srwranmf@of

%&%%QEQ ﬁ%ﬁ%ogagespﬁ{abgea%ﬁt LdQel8 or22. A

armaceu ion for preventing or treating
pﬂﬂnm@pgﬂyﬂxﬁﬁkiy pgseEWthﬁ abtey pdrglepdem a, or di abetes
mellitus, ? - conprising a conpound, a
har macol ogi cal |l y acceptable salt thereof or a
£har?hmlpagpéawqpraiéwptfatﬂl@i@sﬂerwhmiébﬁaiéc@umumg is
{égp aRy @@;&@fhyﬁkakpﬁz%ﬁd%k@me%l H?ﬁreil&rp@mum% -
phar macol ogi cal |y acceptable salt her eof or
desraT Rl o¥ B PAFRFo st best Bop euenanphgfieof

a pharmacologically acceptable salt thereof or a

pharmacalogically accepkable ester thereof.

12. A pharmaceutical composition comprising a compound, a
pharmacologically accepkable salt thereof or a pharmacologically

accepbable ester thereof according to any one of Claims 1 to 18.

20. BAn ¢-amylase inhibitor comprising a compound, a

pharmacologically accepkakle salt thersof or a pharmacologically

e Wy e e
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according to any one of Clainms 1 to 18, in the
manuf acture of a nedicanent for the treatnent or the
prevention of diabetes nellitus.

-173-

acceptable ester thereef according to any one ¢f Claims 1 to 18,

21. A hypoglycemic agent comprising a compound, a
pharmacologically acceptable salt thereof or a pharmacoclogically

acceptable ester thereof according to any one of Claims 1 to 18,

22. b pharmaceutical composition for preventing or Etreating
hyperglycemia, postprandial hyperglycemia, or diabetes mellitusa,
comprising a compound, a pharmacologically acceptable salt
thereof or a pharmacologically acceptable ester thereof

according to any one <f Claims 1 to 18.

23, Use of a compound, a pharmacologically acceptable =salk
thereof or a pharmacologically acceptable ester thereof
according to any one of Claims 1 ko 18, in the manufacture of a

medicament for the treatment or the prevenktion of diabetes

mellitus.



