1 - DESCRI PTI ON OLI GOSACCHARI DE DERI VATI VE ( TECHNI CAL
FI ELD) The present invention relates to a novel

ol i gosaccharide derivative, its pharmacol ogically
acceptable salts and its pharmacol ogically acceptable
esters. The present invention also relates to an

ol i gosaccharide derivative having actions including
a-anyl ase inhibitory action, blood glucose |owering
action and lipid lowering action, its

phar macol ogi cal | y acceptt@FRIZIONs and its

phar macol ogi cally acceptable esters. Mreover, the

present invention relates to a ther ic drug
and/ or prevent i veOHFRFAFOTAH DG E%Fggge%h as,

hypergl ycem a, post prandial hyperglycem a, inpaired
g%&gﬁ&ﬁ&glﬁgﬁﬂ;ce (1Gr), diabetes nellitus, obesity,

h ., tatty liver, hepatonegaly,. diabetic .
conpl i cahé qresemeurypatine rekitesr F%sacIn8¥‘6jsi°§,lggséet‘cé:rh§5%de
or . diabeti c;penhepatdivqtaady peedmiaabt ysaatsherapestic
d?ug and/or “preventive 3r ug for hyperglycem a or
dpleyereel e PRI HUSFCRRTACNFRGES its active ,

i ngredi @At @ seht gosacthar iadeo delpvas itpean|ldgosaccharide
phar macol ogi cal |y  acceptabl e salt LebtShibit action,
pHeriracbY o grdary )ch&%%sptlélﬁpé&en?t_ér%ﬁﬁ/gr eovelr > The |
PhLESENLLhdvsRN L bwsring| atEent end 1ppey erfiFyEnd dFhiPyr e

therapeutic Lot D6 AL €Ak oneghdiseasesically
cSht aﬁPn%glac%ELlE?sgc%ceFi ve ingredient the aforenentioned
canpepiattle sptedAposition for preventing or treating ,
t he af onguestéoneds slicseasesveontai mehytess thta tRGFPRATIC

i ngredient the aforenmentioned. smRAUNgcHt BE, UsHeBFlycenia,
ttﬁ’éu‘éf%ﬁﬁrﬁﬁeé’ﬁgal%egﬁ%g n%ertgl gr oduce a

Fﬂﬁﬁéﬁfﬁmauﬁia&ﬂhybergkmqgméﬁ¢iqm@agﬁeq gé%&qqggt?}ﬁfance {IGT),

afc@r goent hgfﬁ%ssﬂi §023€5, Wpedl Peanentianyorivtereat ment
méthod for the '

iy -0 Pl TS PR

af grepesid1enesh onpoundti sr adabeiist epRrPgtaY (f&fnal

g_agrfje_f_gga_%ofl_eyr _g'P‘IEI'ye_rta_%_egl’:i_h:EJ _ﬁgg% - ankiPACKERAND vARIyug FEBD403s
hyperglycemia or diabetes mellitus) containing as its active
ingredient an oligosaccharide derivative, its pharmacologically
acceptable salts or its pharmacclogically acceptable esters.

Moreover, the present invention relates to a preventive

drug or therapeutic drug for the aforementioned diseases

containing as its active ingredient the aforementioned compound,

a composition for preventing or treating the aforementicned

diseases containing as its active ingredient the aforementioned

compound, the use of the aforementioned compound to produce a
pharmaceutical for preventing or treating the aforementioned
diseases, or a preventiecn or treatment method for the
aforementioned diseases in which a pharmacologically effective
amount of the aforementioned compound 1is administered to a

mammal (and preferably to a human) .

{BACKGROUND ART)
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In the past, digestive enzynme inhibitors such as Basen

(Takeda Pharnaceutical ), containing voglibose, and

A ucobay (Bayer), containing acarbose, have actually

been used clinically as effective therapeutic drugs

for hyperglycem a. However, since both conpounds

i nhi bit a-glucosi dase, they Bave the disadvantages of

causi ng adverse side effects such as abdom na

di stention, flatulence, increased abdom nal w nd, soft

st ool s, Indiar pheg, &ﬁ@eﬂbﬂ%ﬂﬂ}mepahlﬁhblhz’afﬁ&\t@h, ad hR¥en
Is been .r.e Lo, cause [0, yer funct

d sag{lre er%arﬁc?%lcggﬁ'ercoﬁ 3]s el Yoegclt §°tAush A éluCObay

i BRIt i orpngtining agdbsmEpt | aveoRclL Y epresn aﬁ%ﬂlqﬂ@mxpally

t9s Rerobtajenabd.e by i ARALL I NG nPUre@Pldmia. However,

a- gl ucosi dase, but a-anyl ase as wel |, and conpounds

a?%?cekheﬁhwCPﬁEﬁuﬂdémE@hﬁﬂléo@‘qﬂuﬁeéﬁﬂésﬁevﬁﬂﬁy WeTh e

C@i@dr&gnm%saép QBN %@%Qr@@%@&@%fifbéﬁs efkecis pabAUs:
Ucosi ?ase i nhi b However, the agt?ql ase

S S et mnaesed oREER o padl sPeStay
coimpobnagdsarkinewtortinal deive atequets are@malaseElso been
| Alicbor B6LIYYe: Goppouns baving 2 parti

structure (sugar derivative i's’in common with
the oli @68@&@5?’?6@%@“%?9% GRSt inpilelgpp of the

| Vet Odh thakuiderBbstdat endmaryl Béebbwmawlbomy inhibiting
activit%/ have been di scl osed (see, for_exanple

| At i |‘br?&Pc‘?ﬁ}MaPEatk?%n“‘W%‘GFS"&S’?%&“C‘ compounds are
i Rt @mn aha o nate Pibba a@mmSm&MQ%&’ﬁbnt hkmeyﬁg the
se co ds differ, t he conpound of _th

oF EOeHEST RS S TR Tns: SEHRS Sab S Paqht B e Hapes a
dﬁﬁﬁ@ﬂi@btil nm&md%erbaﬁﬂébanémyyésa activity of these compounds
hexahydro- 3, 5, 6-tri hydroxy- 1H azepi ne backbone.
(BF SERPEsURE EFEWEIF NVERPIERYSCekrIuna i)t adeve missebe &~
akfyI-Rquikaditorbactesitst.ant to degr adat| on in the

~digestivye tract and particu S
i nt esti \rézeﬁn d}é?ﬁ)lr?gt P a?argc taabslt)eéuac u%rv\geéjrvatwe
stimce lSpnewoml]@h Witkpore @@Il@@@wyh@@eiel ﬁdswnbnattw@ afahnot
b [ a t |I|t Lo t he
ﬁ?ﬁ%%nqnteé?g%QPQ§%E &é%d%ggﬂgﬁbgs %t?ﬁy activity

chavfottedermissi eace a@i%qlﬁa@reexqméﬁnmpegat@ahabfﬂ‘t@éusauon

sti@bdoysokiu agdi $hQbnat DSl BEbBRIkELY wo B1F 68 8e7). However,
di gestive tract (fand Pal‘tl cul arlx the smal |l intestine)
F gﬁfggomgpunfs_q%_ﬁgg__gqm_;pe:fomp und of the present

invention in that they are required to have a deocxynojirimycin

backbone or a hexahydro-3,5, 6-trihydroxy-1H-azepine backbone.

(DISCLCSURE OF THE INVENTION)

g-amylase inhibitors are required to be resistant to
degradation in the digestive tract (and particularly the small
intestine) and demonstrate stable action. However, since
-previously reported a-amylase inhibitors cannot be said to
déemonstrate adeguate stabiliity in the small intestine, there is
a possibility that they cannot demonstrate adequate
pharmacclogical effects stably. In addition, this instability

in the digestive tract (and particularly the small intestine)
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results in the risk of having sone form of effect on
liver function resulting from absorption of their
degradati on products. Therefore, the inventors of the
present invention conducted extensive research for the
pur pose of devel oping a therapeutic drug and/or
preventive drug for diseasesssuch as hyperglycem a
and di abetes nellitus that has superior a-anyl ase
inhibitory activity and high stability, and found that
ré‘&ﬁ]‘% 10l %ng&?%éfikﬁﬁngeéé egtfi;}lri? J}aﬁf%&eri@fmer
ase in tor actron ['ood gl ucose [ owering
aé@ﬂQﬂqoantPﬂqlEi%HIﬁ?ﬂ@r?@ﬂ?raét¢ﬁn@f th?ﬁﬁ'@@ééaQﬁﬁééasR%PdUCts-

such as mx@@f&ieycem anv&%‘iirs%ﬁ@eabres@hﬁeiﬂiiéfﬁ@% a,
h¥§§%ﬂ%‘§ em a, aired cose toleran fg %6
d & ifﬁiﬁeP?hv BRIy FohyBE PSRt PR EY R el
hepatapreygat yrudi a’@efbir cpmwpi:u@atimm iorn ew@i@as hschh as
Eterigschggos S rac% fnd di I.C ne QEQPQ%
antf has~ hi g %‘% Hiﬁeréby °Rg°to conpl &
oinmmtpr:emuvrm\aepitmm sNam:lllyyr tahne;1 praeskemhat a novel
in nL ide oli_go c [ vatjve s
i’l sagphg’lfléﬁ‘é”ﬁ* J%g%gaév? gg? S ?g og%an?%ée hhMSreokl
ph%ﬁﬂniﬁlc oiﬂbfgidc aitiﬂgps'@c é@‘ﬁﬁ%@lgea%téioér and ihpeh lorering attion,

a§m1%1 ARLPEIMdacedrigs 9% k@b@&‘@ﬂdeﬁ%adrﬁé% Iﬁﬁnd%§eases

such as h rgI cem_a, post randi aI per l.ycem a
b Ues o b B e TPt ShAE G RBr TS ST

obesiett)es mmiieﬁhi p_ﬂi&’satyfat_\rpgrliup\ema, tepat dnegal vy,
aegolmg?% a Q@éﬂl%”éom ﬁ)ié‘&{‘ A3, rﬁédﬂf}%Q@ﬁJ‘,y’

ropa neuropat neur opa ,
aPF%?ﬁlé’gé]r%‘"roc?éFs C%’&Fé?%@ﬁdaﬁba%téﬁétqpérﬂ%ﬁiﬂﬂ%p%ﬂqﬁ?.as
Th@gl@@&&ﬁﬂilﬂyﬁve}ﬁ&ﬂe@@ 1&lahestd QoRpLHIPAURE the present
reE;esented by the follow ng general formula (1): Rz

0 R~ 00 OHHO'OH OH (wherein A represents
t he fol INamehy ddrepedschor imMeatist )profAdys aor (A3):

FBQf&BS%Céhéridé'aéfiVétivé¥3i%gtharﬁﬁcggagically acceptable

salts and its pharmacologically acceptable esters, which are

lase

useful as therapeutic drugs ¢or preventive drugs for diseases
such as hyperglycemia, post prandial hyperglycemia, impaired
glucose tolerance (IGT), diabetes mellitus, obesity,
hyperlipemia, fatty liver, hepatomegaly, diabetic complications
(such as retinopathy, nephropathy and neurcpathy), neuropathy,
arteriosclerosis, cataract and diabetic nephropathy.

The present invention relates to a compound represented

by the following general formula (I):

R1

HOY "OH
OH
N

{wherein A represents the following general formula (&1), (A2}

or {A3):
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(Al) ~J R3 (Al) (A2) (A3) R1L and BY may be the sane or
different and each represent a Cl1-C6 al kyl group,
hydr oxynet hyl group, Cl-C6 al koxynet hyl group or

Cl1- C6 hal oal kyl group, R3, BY, R5 and R6 may be the
same or different and each represent a Cl-C6 al kyl
group, Cl1-C6 al koxy group,- @-C6 hydroxyal kyl group,
Cl- C6 hal oal kyl group, amno group (which am no group
may be substituted with one or two G- C6 al kyl groups
or O -C6 hydrcxyalkyl groups), hydroxyl gLsoup,

hydr ogen atom% | ogen atom, R7 represents a Cl-C6
al kyl group, 13C6; al koxy gr oyp, Cl- Bxyal kyl
group, Cl-C6 Jr/k§l p—TﬁydroxyI up or

hydr ogen ato an®*n repre enIR‘*s an i egerRsof 1 or
2), its pharnmacol @gj cal |y acqeptabl e sal {3 its
phgrnacolog|callx acceptabl e esters. In th pr esent

i Rvérti B nma%l bectheFagRkYY GrEBFFTtr ap@regchy ’E)el}arelsﬁﬁ“‘ée?r Cl-Ce

ombﬂa@ehe@, ﬂh]yky?]xygkﬁhlﬂd@&\éh?ﬁ cl- t@t%k@ﬁf{Myat@J{'ﬂﬁp gr
e whi ¢ | NCLUdE, £ an
[ sﬁ;)?lp%lﬁéo%afL alkry:L Py nkF'QlE rFr;g aéﬁi R ¥F5§ g %}é

let;faer@hkydmcg Ieé@'p rle@re%ﬁrretf er @biGp allrrselt kybumyr 64pTE Ianikoxy
t Beols,e8ents INPUENLJaQRy1 abrogg, (B8 -2k ki1 9 LD r6§;§ era%tlno
to a Ilnear or branched al k oup havin

caF B%n HPorhs AR ATFR It éh?‘%?tﬁﬁ%ﬁ%@l%hé’“ﬁr%ﬁﬁéﬂo cl-

i ndi ladyedgasipexanplless dfydrbhealafyar ermiptsh priedirdGi: Gioup,
al’)ééﬁl‘c F‘logpom 3% M@J[Agegsa’porﬁ ylr’e esQ'H: yla Cf %6 aP}%lylg’roup,

ent I sopenty uty neopentyl
1¢ t?ﬁ/l%i‘@‘ﬁ)&/lgrohprhé%ym WY%ﬁWkﬂMWhy%@ﬁt Pploalkyl
3ybBld)y hperdyh, grapvet ety latoh; nBidyl pesrebrts an
3. 3td| nmet Eny but , 2,2- dinethyl butyl,

1 1R et °6t ' 1,2-di methyl butyi, 1,3-
ditretiharbatyllogi@s B-ydraetdipbbet sl ter o2-igs hytidmbydlogically
ggggﬁg:abllg dNerssubstituents of Rl, R2, R3, R9, RS,

d the am no group of Rl, the Cl1-C6 al kyl
group i sThrrBt HEBEYE atvarkiAn gR olp RaVigl19rqup 3refers
cabbon iatensr anshdmeat apnef erall yaainethyd JYrcadpon atoms,

FPQA03S, - = smmc-;om=mz--os= mmsoio oo 5
Ing?ﬁéeﬁr cége""n dljnlvné:rﬂ'lde memy;"’haﬁthﬁeh RS & erlsso 5oRyt
f buovkse Ht & BéhIFSr iKle Rit ohg Hr orien8iztomiby? igvdimmeis

abggfe@rﬂ}dy ésﬂe@flﬁ %rr@Q}Ly a fluorine atomin R3, R,
R5, R6, R9

the present 1nventlon, a "Cl-Cé alkyl group" refers
te a linear or branched alkyl group having 1 to & carbon atoms,
examples of which include the groups indicated as examples of
the aforementioned "C1~-C3 alkyl group" as well as n-butyl, s-
butyl, tert-butyl, n-pentyl, isopentyl, 2-methylbutyl, neopentyl,
l-ethylpropyl, n-hexyl, isohexyl, 4-methylpentyl, 3-methylpentyl,
2-methylpentyl, lhmethylpentyl, 3, 3-dimethylbutyl, 2,2-
dimethylbutyl, 1,1-dimethylbutyl, 1,2~dimethylbutyl, 1,3-
dimethylbutyl, 2,3-dimethylbutyl or Z2-ethylbutyl groups. In the
substituents of R', R’, R’, R', R°, R®, R’ and the amino group of
R', the C1-C6 alkyl group is preferably an alkyl group having 1

to 3 carbon atoms, and most preferably a methyl group.
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In the present invention, a "Cl-C3 hal oal kyl group" or
"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 aton{(s)". Exanples of the
"Cl- C3 hal oal kyl group" inctude trifluoronethyl,
trichloronmethyl, difluoromethyl, dichloronethyl,

di bromonet hyl, fluoronethyl, 2,2,2-trifluoroethyl,

2, 2, 2-t rinchhormaety ,1n3en1b:fdihlID€t MA1ogen Glibar Q@fbﬂ; to a
2 \llolglf%%(re)et h%hyﬁ%obrgglgggéth én% 6 J_nlgl g{oonpr gfa qlne atom, and
fhaa?r@rferdﬂgﬂly gr B riine RitomRRn rﬁg R"R R5 RBS, R?S &hchnR1B' .

Exanpl e%n_ofzhet setd-iG8ehal Lal gy"Clgfi@%loa[‘ lu@@o&[be or
af orenent j one |es of fhe "Cl-C3 hal oal k

b yl
QroUIF BS I & HD GHUBREY 1Yo 4. TP o FObTAPS 1n vhich
4od | aapobudntlionéd i"cdep® rdlykly ) éfdupuomnaﬁemtg@ alkyl group" is

CQJJ]%{tQRSEé&"Wth t{h%dg?g%(éﬁ Et?ortédjqflgpeg S a%?orlln s) " Eﬁamples

oro
haf Gaiek L o bipt el Y e b ‘yrlaflﬂP{Rme@hﬁ%hyl
gl':@i'lﬂllloﬂoﬁthym diRf310PmetR91, Rﬁbchﬂrcﬁd’é@hyﬂl Qilbl”&nd-rr@%hyl

RAER rasfliﬂya%ﬁrgﬁoﬁfﬁoe%%ﬁre t?\eﬁe% a éPgt‘?

g'bcmzpelthyl mi-chletrethfbr eréhteoretdyY C2-C3dathyl , gar—o up"
gre%b&%p%pﬁ lg)ét; 2 o2 QHﬂron{o%tﬁ%Ss%ohﬂg eddnw 1@ i@ Py oxyly 4

roxya group
i ﬁ%‘FWEEEWr GX§PR LAY R, BydFox et hF§/|r %ﬁﬂd H’ydr o’?@?ﬁ@éﬁ?l"f
grpelps1l-aachaibalisylpgebes 'abhylla:leh)tdé caﬁdreﬁéwdlongcﬂ QAmbles

R%f t%e’ "EE ﬁgafoaql,,kR} ﬁougengl ews’el t c%buggl, 4-

hydr oxya group orenen i one
eié@ﬂﬂQ§§tiﬁr HhéhldngbutfﬂwhﬁdF@ﬁgﬂfmkyl,girébvﬁIOHSHVEﬂl 5as

-yt epepbut i, s ha/ai;h@asyperstﬂumeayﬁramsyeeemlorgzﬁ%
and it is $re erab (ydr ¥ﬁ3 gr oup and

ndf P ePBY dihl y° aDWSFWrTEt hy1c3 RSP ﬁﬂd mRES
RérefRrabRt (= &ndofb&nerthyl heoppesent, |Hﬁve-ﬁ‘tlzdn rRa RC rRC3nd
akloxy group” or "C- C6 alkoxy gr oup” respectively
refers to a group in which a "Cl- C3 al kyl group" or
"Cl-C6 dlkyie GEEERNt iiSVBBRERTd 0" ETCoXYNfER*Y itk group”
E&QIT'FIH@SGQ{ydrbﬁyaﬁyl@rcﬁlpkOXQ(S;QJ&HLQel}l Rekade tem h@¢¥p in

CERA073.8 2SNl PHOEY SN SOBLAPOKY O OUOS
a@@@wﬂ*enﬁliﬁhﬂﬂlé&@ﬂﬁph@gh(ﬂ=haddeN1C3rouﬂ k Brpreglteoupt dise
mﬁti—d%5h96£5gy§¥¥yiid%QQHI(yﬁﬁiuéﬁl%9595§§mekﬁ§ff hydroxyethyl
and hydroxypropyl groups, and it is preferably a hydroxymethyl
group in R*®, R!, R®, R® and R¥. Examples of the "Cl1-C6 ‘
hydroxyalkyl group" include the aforementioned examples of the
H“Cl—CB 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®, RS, R’, R'" and R'.
In the present invention, a "C1-C3 alkoxy group" or "Cl-
C6 alkoxy group" respectively refers to a group in which a "Cl-
‘C3 alkyl group" or "C1-Cé alkyl group" is bhonded to an oxygen

atom. Examples of the "C1l-C3 alkoxy group" include methoxy,
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but oxy, n-pentoxy, isopentoxy, 2-nethyl butoxy,

neopent oxy, n- hexyl oxy, 4-nethyl pentoxy,

3- et hyl pent oxy, 2-nethyl pentoxy, 3, 3-di nethyl but oxy,

2, 2-di net hyl but oxy, 1, 1-di net hyl but oxy, 1, 2-

di met hyl but oxy, 1, 3-di met hyl but oxy and

2, 3-di et hyl butoxy groups, -a&nd it is preferably a

Cl- C3 al koxy group, and nore preferably a nethoxy
group, in R3, R R5, R6 and R7. In the present

i@M&B{tyi, Oﬁpr@paﬁ,l -3 abdpgreoyBRY Mtoufs OURxanpEs "&EL+66 "c1-cé

th { | {
R BIL RE T o PRI Do T ol Rty 2B Gp o L
" ElkBy abdglyas g«'er;tulpés i '5-blobpeted isobw oxgt h&yibugpmup tert-
Eﬁ@%ﬂ%yesnigenkgﬁﬁ Q%oﬁé%td% ko%©ﬂ£%h§iﬂuﬂ%&9L”%eo Qﬁ%dﬂ}? n-

met hoxynet hyl eth oxymet h I n- propoxyneth

|E%ﬁﬁ%ﬁﬁﬁxy@nﬂ?ﬁ?YlRﬁnéaﬁ% aﬁﬁtqﬁlpﬁgt?ﬁyef%r ¥ylp%9toxyr
nef Mmﬁemﬂwutgx}o,u B, B Ad e taprLRoxEx anpl-esndhyabuddxy(61, 2-

Zéé n%cl% oxgh“f%o &l D&@qylﬂ]%%té OFeﬁf&gﬁe Fi%umﬂ grgups,
nab@ti@xymwrerabhywbghﬁéyﬁﬂw gr@uﬁbutaeﬁymphy#%ferably a

tggghdygtgxyﬂpthylaanng pﬁntgxgggt@yl i sopent oxymnet hyl ,
2- met hyl but oxynet hyl neopent oxyme Hyl, .
n- hexyl oxy et Wlese = ﬁ@t"ﬁ?’fﬂﬁ’é’nt 6xﬁ}e{3 yitkogymethyl group
met hdlpeat ddkpmetdity]l Qeompt"hyt gentoxsietrhyéss 8p3a group in
d u 24 t b YRt Rk cddiox
T B TP 1 et It Dt oyt bl
dEﬁ%’%&yPBtﬁ%@?ﬁeﬁ%ﬁl mawlz 9B ne%WIPBa% Gy et h")ﬂl C3
gamk@@meanﬂ Ig&ou;b 'S mEEﬁﬁ akk ¥Yo:aymeChy1C3 eah&q»myéﬁﬁirny -

grou pre er abl nethoxy h;
e iRty ST SR Ph sy JEPUREY RE: Yo 1Bt Ster by
akoreteatnoryd gywireral R'f @nmﬂ as E(wryple(smlj aaﬁdl(qeo) of

tBexpraseny IB¥eHt 1081 6an tthaﬁ%}ﬁ@ﬂél%@Le& %:B8Rpdl &f the
addition salt in the case of having basi c group in

actbrFa At EOXHMERTBY FFREPY APt RbUSS B&ﬁ}?ﬁl"@%e%’ﬁf rsuch
sabbmtiongimdﬁzmaé{mtokyﬂmﬂr@gent&tredbmcdmamyis stich as

DK ORHRER B £ e SRS B o R RRIOT C B €
nﬁ??%@xmﬁéﬂéhl@ﬁ@ﬁééoxmﬁﬁre§ awaiyane@m@tﬂe@}yl, 3-

salleﬁlsqufenlk%vﬁreth@i k@ﬂﬁ@tﬂﬁ@@h@o@%@ﬁﬂsughsé\s

PP Gon BHEONEREEGH | BnF et B BT U T i ¢ aci o

sdlitsthofibuarypmstib flonile2 atirds hgUsitoagndranz erigsStl f oni ¢

aglh eﬁﬂﬁbpﬁoﬁy%{!ﬁﬁe%ghf PN G ACL I bE AL Ohy A TBR ACLHS it

Sgg péﬁ%e%aég;ﬂ? Sr:Cl C3 alkoxymethyl group", and more preferably
a methoxymethyl group, in R! and RZ.

Oligosaccharide derivatives having the aforementioned
general formulas (I), {(Ia) and {Ib) of the present invention can
be converted to an acid addition salt in the case of having a
basic group in accordance with crdinary methods. Examples of
such saits include salts cof halogenated hydroacids such as
hydrofluoric acid, hydrochloric acid, hydrobromic acid and
hydroiodic acid; inorganic acid salts such as nitrates,

perchlorates, sulfates and phosphates; salts of lower

alkanesulfonic acids such as 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, ascorbic acid, lactic acid,
gluconic acid and citric acid. The aforenentioned
salt is preferably a salt of 7a-hal ogenated hydroacid,
and nost preferably a hydrochl ori de. Moreover,

ol i gosacchari de derivatives having the aforenmentioned
gfﬁmalabrémyﬁmuhé&uufbh;c(doab atdl ethdeswanchie: acomverted of
"‘tiﬁonl sallqd % a cordance W tb.grdioary et hods

S|ﬁ6e have a roxyl group BXa fes of Buch
smltl@nesunlcﬂq@ele wdt SSﬂtSaplﬁaamlnne@@I@ sw@‘n agsglitEmiongcid

SO WaLand Q@i@s%lnHm sa3@kt §¢ CB‘arﬁ&kﬁ_ll'cngc%r tsﬁcl’fr%tsalaéatlc
such as cal ci um bari um and rragne& um . and, _al um ni.um

SAFt%. TR or et GhHed AniaP*abtd 2Fidpretetasydan
ah&lald anbd,alsusalic &kigyodacediar adid . dernyealtiicvesidavsagrbic

t f I I I and
(PR P T pe20o b Bag UM LARI deid el
pﬁ%crweatwegaﬁw aecepifabrlel st 875t iod @ ddepeagiee

WhidrcREdd Namy ﬂ@iﬂ"l@@éfer-ﬁlb@&ea alyarfenipatte cul ar
I|n1tat&pns on su h est @r %lded th can b% used
nedi cal 'Y *ahd 't Re grosﬁﬁ%rarl ol egrll(‘:TSF“éecc BYHIS MPEy is
cohpamaht eorteg péraradf fornwdasl {gesatrhandddderav &l ves

Ot:cr‘iﬁect@& £ gel@éﬂaqn ggl’tg ane Bgézord QEMJ.%% &ﬁ&rna(& Sh)etﬁggs
I'b Exampl es of ester residues of oligosaccharid

detiSratPoedaE R MYy 9F Ay la F6 Pere nEX B 85 gen&rar t’raéFFruI as
(L3cludeajaltands (d1xp1ofndthe spsesent lﬂﬁMEﬂmJ(ﬂadhﬁmﬂdmde

SB%‘C@E&S@J kydsagl{:gucpé al(:g\ﬂ_ reLn sai fgtgi §lgroug%inal.¥n be

stifuted witha "trra ky?s group
abPat kg 2l RIs s T C8ngyl L@;lpmrgmlelulpsaltsﬁu bsthiet af @kmghtfpned

Creh agk@m@yb%ﬁfeﬁwy% a@i{a@makkylsaqeour)s

substituted w | oxycar honyl ox r ou

305 altlgFo RIS Bt 1A EN TR Ryt SRR Lonea

cyetoallkydouyear bonyl(oxly agroufis, of GiheChradday! igroupsn can
t

SHQSédn‘vHI- gd W, gh%\agép%%ghg%gggéggmg%ymr " gps,

and 2-oxy-1, 3-di oxol en ving a
aPR§I=92gFd L}ﬁtﬁso@@%gt“ﬂ@t 8fi¢- afl¢rfeasne H&PFFW‘JHI
FEQﬂiE&ilons-cn-such'esters'prUVIded'they'can be rse8 ﬁiﬂﬂ%ally

aﬁﬁgﬁjﬁ%gd%ugrg&%%glia%%&%egéﬁlet%Ine%&mg%&bg%ﬁgggggt of
the oligosaccharide derivatives of the aforementioned general
formulas (I), (Ia} and (Ib).

Exampies of ester residues of oligosaccharide
derivatives having the aforementioned general formulas (I), (Ia)
and (Ib) of the present invention include C1-C6 alkyl groups
(wherein said alkyl groups may be substituted with a

: trialkylsilyl group), C7-Cl6 aralkyl groups, C1-C5 alkyl groups
| substituted with C1-Cé alkanoyloxy groups, Cl-C5 alkyl groups
substituted with Cl-C6 alkyloxycarbonyloxy groups, Cl-C5 alkyl
groups substituted with C5-C7 cycleoalkyloxycarbonyloxy groups,
Ci-C5 alkyl groups substituted with C6-Cl0 aryloxycarbonyloxy
groups, and Z2-oxy-1,3-dioxolen-4-yl groups having a C1-C6 alkyl

group as a substituent at the S5-position.
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preferably are nmethyl, ethyl, propyl, isopropyl, butyl
or isobutyl groups, and nost preferably are nethyl
groups or ethyl groups. C-C5 al kyl groups refer to
i near or branched al kyl groups having 1 to 5 carbon
atons, preferably nethyl, ethyl, propyl, isopropyl,
butyl or isobutyl groups, and nmost preferably nmethyl
or ethyl groups. CS-C7 cycloal kyl groups refer to 5-
to 7-menber saturated cyclic hydrocarbon groups,
exanpl eslegt, WHI-Ch ahqdludeoupcsyekep&efytablgymiﬁaﬁxyk and
C%fér&@éﬁyél@’logp&psaﬂ 1 gefle{étlll ¥ark cl ggr%(yla 4" R

Co6- C10 aryl “groups er to aromatic rocar

gPB%ﬁ?srabﬁ%\ﬁrﬁgm%tﬁyé 1@“&&:: bBFPPa‘tl(an%soFéi@aYrbl @ytmi azhi ch

| nedia1 pheiipk, ardddesy|prafdr HARhERY Inc@hPUREcuBshr ethyl

pég erably phenyl groups. C7-Cl6 aralkyl groups refer
Fbups in which the aforenmentioned "C6-clO aryl

group" i9-Bordédltoraure refeor eoehineenest bCArGcak kil

g . he¥afph es, of u |
- J5bips A ﬁ%ﬁ#ﬁ@% h%gef‘?%%gﬁ Tet Ry =FY

pﬁ’é‘ﬂ%ﬁ‘t’ iSRRG yCY Brfth AR SHILNEE FRHS, ARd most preferably
dinptieny brestinyl | gntmsphenylnethyl 1- phenet hyl

2- phenethy napht hyl et h

1- phenyﬁ%rg%jﬁwagghhﬁ ébngé% phgny p?od%

15 pEPRERY | PIdpy| hydzorqalgﬂﬁnhyrw&spyexan@lnamﬁ ki pin Gl pdle

1cycpl%@w:§3llt )ék{clca‘re&b@ s @gﬁ%z}olu%yp %E? ﬁ;a\iﬂgh Fref erably

eny| but - napht hyl I,
3% ﬁhb % fﬁ%i?? 4- napht hyl butyl, 1- phenylpentyl,

2- phenqu@eﬂIQ/laryB pirepy| peitryte a&ophemlhpendsqdrbon groups

5 y tyyl a I I n Yrien
MR e et &SR N e

phetRAHex3A "epbPHangFriEey | an%%ﬁéﬁm%xymenyl groups.
i- pheﬂylche(&yd; ,aIrEELkﬂh@ByShlﬁﬁl)ﬂ:ﬁEer &&BEMJ‘@K%&I}lﬁh tllle

- yl, a exy! exy
4%‘%%?%‘% gﬁeé 1° %18 il lh%F%epx IS %‘?{ﬁ‘e é%lﬁt hyl hexyl
gFéﬁﬂﬁ@enﬂiﬂﬂfdaF@ﬂ1§ﬁeﬁkkyﬂbQyoﬂaf,abkgmphgsogﬁxWhlpn inghizgd
t mber,, Kk grou S t.o 4,
aﬁ%%rg p%&F g %ﬁg% nzyfj]ﬁthryf?l hlpgkl]ylSpmg nylmegh
pPRENENADT 1 veRaHp! les apthresery lnegbi Hu eﬂsphﬁ@ymehyEPMOSs

9triﬁﬂéhylmeﬂ%§my|L pRERPM 1, | BOHQRYhy1, b@£ﬂﬁphth?£&¥ﬂ§i' 12—
opg} y?th ?_nzilﬁiﬂeny ptnzoox m,et p—%alhen%l;gr%%gi oxg/ phenylpropyl
l -naphthylpropyl, 2-naphthylpropyl, 3-naphthylpropyl, 1-
phenylbutyl, 2-phenylbutyl, 3~phenylbutyi, 4-phenylbutyl, 1-
naphthylbutyl, Z2-naphthylbutyl, 3-naphthylbutyl, 4-naphthylbutyl,
l-phenylpentyl, 2-phenylpentyl, 3-phenylpentyl, 4-phenylpentyl,
S5-phenylpentyl, l-naphthylpentyl, 2-naphthylpentyl, 3-
naphthylpentyl, 4-naphthylpentyl, 5-naphthylpentyl, 1-
phenylhexyl, 2-phenylhexyl, 3-phenylhexyl, 4-phenylhexyl, 5-
phenylhexyl, 6é-phenylhexyl, l-naphthylhexyl, 2-naphthylhexyl, 3—
naphthylhexyl, 4-naphthylhexyl, S5-naphthylhexyl, and 6-
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.

Specific preferable examples of ester residues include
FP0403s



(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, isoval eryl oxynet hyl,

1- (i soval eryl oxy) et hyl, pival oyl oxynet hyl,

1- (pi val oyl oxy) et hyl, met hoX¥ycar bonyl oxynet hyl ,

1- (et hoxycar bonyl oxy) et hyl , et hoxycar bonyl oxynet hyl ,
1- (et hoxycar bonyl oxy) et hyl,  propoxycar bonyl oxynet hyl ,

1m¢prdpoxyiods bordydxy) eidrpbyl, butyl, isobutyl, t-butyl,

i | BOPLARO QXY - -
|§g r%&%%& é%@ lgigaékﬁéﬁiethyl, propionyloxymethyl, 1

bu?%ﬁE}@ﬁY PB&SATE H&&rylfxr@ﬁﬁhi%yc%n4§@ﬁny%eyyé@ﬂﬁwﬂ,
ISﬁﬂhﬂt@XYIﬁﬁyHQﬂhﬁquynfﬂéﬁ%htyryloxy)ethyl, valeryloxymethyl,

hut rbanyi th
it TR RIS RERATY sV W bitieeayt A idRgT Oy RTRY ey
cgﬂ@;@@h@m@@avbodyl(gmi@whyh ethyl,
1@%&@9&3@@@%&9{)){' qxx)n@EMycarbonyloxy) ethyl,

clohexanecarbon | oxynmet

T FoRe N BEA Ry Mfﬁlﬁwcarbonyloxw ethyl,
cyndgqaenaybamyycxyﬂmnhylx»q¢w§f$gdxycirbonyloxy)ethyl

(§§§éﬁ%§8€$é§r%éX?i?ﬁ%ﬁ?gﬂ % IE’ép’ropoxycarbonyloxy)ethyl

oxyca
‘GW&PGF@Mleﬁwwbnﬂ‘di@y}@%mrbmﬁé@zW‘@)&fyrret hyl ,
1ls&ﬂmezpaalx%wmmgthﬂhemoxymﬁeﬂyéa@wmm ethlyl, t-

BIERy PO B o gremeseseyimevgr e

2cr¢lqment@ne;aky¢mﬁ1hyym§phymp 14?&Wthﬁﬁdnmaeecarbonylogy)ethyl,
0L GORBEENAI AN Rt el 51 | h@c\ygm%&ﬁaecﬁb%r )eRgH

general formulas (1), (Is ve var

| SHTEPENt PSR YERERAFV X Bt REd Y soners can be present
i mcjnnbbEﬁmyloAyaiwbohpEoiy)@dhfa} pﬂydlbﬁ@xﬁﬂbxyt&tsadgﬁéxyﬂ%thyl

r av n e af orenenfi oned
oL RS A N e ALY B N bR SR ST T
aflerreeEheF0rely gemaeadxfcerhehdsxhdthyll a)- and (1 b),
th@%&&@&%ﬁ&%&ﬂ@ﬁeds%@@x%{d-@ §%.*3Q9§eraqd

c_and non-racenmic mxtures of these isoners
aYJZ “ﬁtsyll%dlzc’é’flérﬁtw}ﬁlé’lﬂ% 8% nul a. Thus, the

present invention includes these isoners and m xtures

of thes%uEFQ %?eIQHﬁgé§£%§mrP£oQ% IQﬂ%es eL%ove&kaln
t he cas osacchari Fivat i ves havi the
R S EERE | BT SRR afoFuRAgl Ga - (115) Gha) (I@ndhﬂeb)varlous

t Dedrferssalros @lanbhe) ropester S sbRer sahvid 83648 in portion
t he resent

VIR Eon B R ab T hIC o P P Nt bt o e Brstinds
caeienrteves davligdbaceirarindeticdedi yatdradsidraviag (Tthe (Ia)
aEI‘H e(rifBW' Qﬂ%eggggfﬂenggéﬂg& aénéﬂa)l’ fgirﬁ)las {I), (Ia} and
(Ib), these stereocisomers based on 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 varicus
proportions.
Moreover, in the case oligosaccharide derivatives having
the aforementioned general formulas (I), (Ia) and (Ib), their

salts or their esters form solvates (for example, hydrates), the
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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 follow ng general formul a
(Ala) or (Alb): R7T R7 Rs N~1yo®» R3 Rio NRs 8 (Al a)
(Alb) and nore preferably the foll ow ng general
formula (Alc): R7 Rs N>. \R3 "~RQ (Al c¢) (A2) is
ppefemabiyveanitéord gincdwiler) theserasl webr.tul a (A2a) or
(A20): GoB M oBibdhs Ahbr(A28), (20) gé{f doaace

preferably the'fol l'ow ng general formila
(PSEhvatingy hpging &fer alNENERe TG SRS gs (1), Ia)
f@manIa (A3A) are MRA4D3E zealdn -t NBS1 RAngReodR, ¢ASHE) sablls or
b?%édlﬁ:,efeggegrbsl yfgr %%:a%]r_%(lbll%! cgfle%{)ﬁoc? I}}./lgr O)%HEt hyl mide
heeriowyasehy Ia‘tre crldupnckusddpan t’qh@upmsleyxtpxrefe@rta@m y a
met hyl dmnodRe JResks: RLGESEARI, y(ﬁl)Cls@feéflemhgrtﬁgp or
3F(dr oxymet hyl fr oup, rmr e gr eferably a nethyl group
0

CHAITBRYIRRERST GEBHEE (RAAd ParPiRA ar y preferably a
hydr oxynet hyl group. R3gris preferahyy a d-cCo6

hydr oxyal kyl  gr oup, Jwydﬁox%g R10 N

RQ

(Ala) (A1b)

and more preferably the following general formula {Alc):

RT
|

RS\Q.\\\RS

. R4
R (A1c)

(A2} is preferably the following general formula (A2z)
or (A2b):

OH
R® N\ N\
}ZR“ ' R
{A2a) (A2b)

and more preferably the following general formula (A2c):

R?
i (A2c)

{A3) is preferably the following generzl formula (A3a):
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group, hal ogen atom or hydrogen atom i n general
formulas (Al), (Alc) and (Ala), nore preferably a
Cl- C3 hydroxyal kyl group or hydrogen atom and
particularly preferably a hydrogen atom In general
formulas (A2), (A2a), (A2b) and (A2c), R3 is
preferably a Cl-C6 hydroxyaltkyt group, hydroxyl
group, hydrogen atom or hal ogen atom nore preferably
a Cl- C3 hydroxyal kyl group or hydrogen atom and
particularly preferably a hydeoxynethyl group. In
general fornulas (A3) and @ ), R.RS is preferably a
Cl- C6 hydroxyal kyl group, 0 ‘group, hydroxyl
group, hydrogen atom or halﬁ atom nore preferably
a hydroxynet hyl group, hyquoxyIR group or amino group,
and particularly preferably @a3bydroxyl group. R is
preferahhy; dr gxyal k roup rogen
hydroxyIkH grsgﬁge ‘3\l|3|31¥og§311')r§L gt%ogn%kly% é’ra% or Y5 eatthy[ln
(AFyup, ppg Gf)oran@lre(fﬁlra?lyrrr@r eegraf er%ﬂﬂ yrahmpimeytlhyl
IGesD, oan@agaqge&laaftlgr@m&@&gwyIaaﬁéyngﬁr @I—@J@b' y a
hydr oxyl_,gr ou r fluorine ato nost referabl;_{
2 hydr o GESBRS N Gerfr S TN ELR AB)hYdreRgEgEhY
( A24)p.andrd AZeferdRlyi s ngtékerahuy ar Gldcbxymethyl group,
h r,o a atom or

A e iR e R N BT
I n generRaI 15 @Fﬁﬁ?@@lé’ﬁa)c%ﬁé %M&)‘Yallﬁl 9130‘1?( eﬁlé‘?%ﬁbw}
ag@u@ﬁh%(&jdﬁ%y&%nkﬂr Eﬁﬂb@en%ﬂdﬁﬂ%@r@ﬁﬂral hasdhexyd ¢ Uy

en atom or e prefera

g#’&dr ogy gt oupt hﬁf%g%fﬁi’g omcgrgﬂ]yha’go ’é‘f?qgfygrﬁroélﬁdor
pawqugshaﬂqm, pmcéfr@rram%iaalhym@ﬁyhblg/r eupydie@eA(08som-  In
C%enﬁféll soRfaker E&d)y aadwydr gﬁ% &gﬁeumcbal 298D ;ﬁfe@@}ably

Xdrox yal roup hal oal kyl group o
hédf b§én &‘E’iﬂ’i‘r‘-’?ﬁkylg@ﬁ%‘ﬁ%l h.efs?mlagrm 'y hy@uggen SiRh or

( BhB)gennet@n,phetenablyra1Gla Q6L - chyﬂymy@thz gEOUP or

p a prekeral ! 1- xyal k r

ﬁg&fﬂ%;%k g{éﬁf er{ag Q u rc;‘f% ﬁeﬁe\égﬁf’ a hyx chxyggggflalgroup.
féfln%ﬁn%a% A@rmah%rs (A@é)aHQQSA?% rleeflér am%krab@l -aCE1-Co

hydeaxyal kyl gre69URmiRY drxy! kﬁfd@'&!@yl g,xéﬁgg%@rd@&gcgn atom

hal 0%323 atom or ami no ar 0%5 said am no %r ou

b&® PR AR T BRE TP LW WIW?FR% 9 Bﬁpé‘Y&Foxyl
Chr @6 hydamiapabkyle,grod st iowleely ppefferabl y aany&mixea
g@gg@p(and said am no group may be substituted with

one or tvvo Cl1-C6 al kyl groups or C-C6 hydroxyal kyl

gr oups) R ahtl BpaferaRdVatr |G SPeheirapysi it aheuro Bydinsen

atom, hydroxyl group or halogen atom in general formulas (2&l),
(Alc) 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 formulas (AZ2),
(A2a), (A2b) and (A2c), R' is preferably a Cl-Cé hydroxylalkyl
group, hydrogen atom, halogen atom or hydroxyl group, and more
preferably a hydroxyl group. In general formulas {A3) and (A3a},
R' is preferably a C1-Cé6 hydroxyalkyl group, amino group,
hydroxyl group, halogen atom or hydrogen atom, more preferably a
hydrexyl group, halogen atom or hydrogen atom, and particularly

preferably a hydroxyl group.
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R6 is preferably a O -C6 hydroxyal kyl group, am no

group, hydroxyl group, hydrogen atom or hal ogen atom

in general formulas (A3) and (A3a), nore preferably a

Cl- C6 hydroxyal kyl group, particularly preferably a

Cl- C3 hydroxyal kyl group, and nost preferably a

hydr oxynet hyl group. R7 is pieferably a C-C6

hydr oxyal kyl group or Cl1-C6 al kyl group, nore

preferably a hydrogen atom or nethyl group, and

parti cul®riy ppeédercdll y rydepey ogenuat Oﬁﬁoaﬁl afdmRIT1are
c hydr r at.ons

p%g{{lgfxgﬁhgs{lo%% léngééi‘r%ll‘&(bé% gggvgp gr g{(@&%%n atom in

pE%‘F%ﬁaébWrW&Fo&éﬁ'at(%]r@ éfldhy*cha@)xworgr prRpferaRly § §1-C6

pheferahl yyia oedugb iy di @xuah kibregeos.y BDEL-C3 hydroxyalkyl

referab a 0X

pgr?updufaar Ve ?"%Sféafégh/ ay%i‘igjyr %F@ﬁhﬂfoﬁ? oup® Erer!

pﬁeﬁéﬂéﬁl yﬁiﬁ hydr GpD . Foup. preﬁer@blp'r ef @r-all§l rydroxyalkyl

r 1= l anthc
Syesia) o e hsg L, UL L L0 o,

Rt (PP GHLCREYOSORFIR &7 1 SCRPE HEPA MO SHCPRORICEHC
( EAycq laBkyl Aricspproaf enabel ylyﬁh&jaoh{ypvgrﬁgpg)e,n elbat-‘i -
ng?}g(r%géla%ndg%%néé% aflﬂl fazLdSpe:Ln ggoe ar?gldres of
oFRsaserdriide erer |0Va’t~‘i'0vé"§ havlhyl adeerafor €4edti oned
gaper3lyal BFimylraspd)l,) ank | @rcabdidd1l) pAfrtBB1y an amino group.

R® is preferably a Cl-Cé hydroxyalkyl group, amino group,
hydroxyl group, hydrogen atom or halogen atom in general
formulas (A3) and (A3a), more preferably a Cl-C6é hydroxyalkyl
group, particularly preferably a Cl-C3 hydroxyalkyl group, and
most preferably a hydroxymethyl group.

R’ is preferably a Ci-Cé hydroxvalkyl group or Cl-Cé
alkyl group, more preferably a hydrogen atom or methyl group,
and particularly preferably a hydrogen atom.

R® and R’ are preferably Cl-C3 hydroxyalkyl groups,
halogen atoms, hydrogen atoms or hydroxyl groups, and more
preferably hydrogen atoms or hydroxyl groups.

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

R' is preferably a hydroxyl group.

n is preferably 1.

General formula (I} is preferakly the following general

formula (IA) or {(IB):
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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 conpounds. Furthernore, in the
followng Tables 1 to 5, "*“Pit3 -indicates an n-propyl
group, "'Pr" an i-propyl.group, ""Bu" an n- butyl
group, 'Bu" a t-butyl group, "'Bu an i-butyl group,
""Pn" an n-pentyl groyp, and ""Hex" an hexyl group.

FP0403s 14  Rifz RGN OR4 VOOH R/@O GH g
HO OH OH (1a) R3% RL R2 R R3§4 n -f‘
CHSCHZ()—|H 1-2 CH3 CH3 H éﬂi’z_—'l
13 F H1 1-4.4
HCH2C]—|5—I thl% "“Pr/ H
CH2 J, 1-7 CH3 ' Pr L. 1-8 CH3 "Bu
cggE’JH P 1-9 o3 BuH i1 1-10 cH

BuHCH2 OHH1 1-11 CH3 "Pn H G¥BH OH H 1 1-12
CH3 "Hex H CH2OH OH H 1 1-13 CH3 CH2OCH2 H CH2OH
OHH1 1-14 c3™WHHoPr HCH2OHOH H 1 1-'F cH3

CH20' Bu AHiEHZ@He b the 18616 oHDy ((CHRY2AF £ht-&iH20 OH Jd

1( -17 CH3 (CH2)3F HCH2ZOH OHH 1 1-18 CH3 (CH2)4F H
CH& OHH1 1-19 CH3 (gHQ)SF HCH2ZOH OHH 1
R
|
RN N
\ 2
\ |-/ RS (_i }Ra
R* . R4
(A1) (A2}

and preferably (Al).

Specific examples of oligosaccharide derivatives having
the aforementioned general formulas (I}, (Ia) and (Ib) of the
present invention, their pharmacologically acceptable salts and
their pharmacologically acceptable esters include the compounds
listed to follow., However, the present invention is not limited
o these exempiification compounds.

Furthermore, in the following Tables 1 to 5, ""Pr"
indicates an n-propyl group, "iPr? an i-propyl group, ""Bu" an n-
butyl group, "*Bu" a t-butyl group, "'Bu" an i-butyl group, ""pn"

an n-pentyl group, and ""Hex" an n-hexyl group.
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1-20 CH3 (CH2)6F H CH2OH OH H 1 1-21 CH3 CH2Br H
CH2OH OH H 1 1-22 CH3 CH2CL H CH2OH OH H 1 1-23 CH3
CH2l H CH2OH OH H 1 1-24 CH3 CH2OH CH2CH3 CH2OH OH H
1 1-25 CH3 CH2OH "Pr CH2OH OH H 1 1-26 CH3 CH2OH ' Pr
CH2OH OH H 1 1-27 CH3 CH2OH "Bu CH2OH OH H 1 1-28
CH3 CH2OH Bu CH2OH OH H 1 -1129 CH3 CH2OH ' Bu CH2OH OH
H1 1-30 CH3 CH2OH "Pn CH2OH OH H1 1-31 CH3 CH2OH
"Hex CH20H OH H 1 FP0403s 15 1-32 CH3 CH2OH CH2OH
CH2OH OH H 1 133CI—|3CI—I30—|(CI—|2)2(}|RCH2(}|O-IH134
CH3 CH2OH (CH2) 30H CH2OH OH H 1 15 35,,CH3 , CH3CH

(CH2) 40H CH2OH OH H 1 1-36 CH3
OHH1 1-37 CH3 CH2OH (

CH20H CH2F CH20H OH H 1 /%239 a CH20H OH
H1 1-40 CH3 CH20H CH2B H1 1-41 CH3 CH2OH
CHIl CH2OH OH H 1 1-42 CH3.- CH2ZOH CH H 1
1743CH3CH2(}| gHZ -44 CH3 CH2OH

(I:HZCH3CH2(]—| OPr CH3OH CH H 1
1-46 CH3 CH2CH E?r OHH1 1-47 CH3 CH2OH O'BU
CH2ZOH OHH 1 1- OHOQBu CHBOH OH H 1 '..

149CH3CH2()—|OBU YrooH o ajl-50CH3CH2()—|(Pn
CHZOHOHH1 1-51 CH3 CH2OH O'Hex CH3OH OH H 1 1-52

GHHCH3 OHH 1 1-53 CH3 CH3OH H CH2CH3 OH H 1
14 GH3 CH2OHRH "Pr G H 1{r1-55 CH3 EH2OH H ™ Pr H
1-1 CH; CH,CH H CH,OH OH H 1
1-2 CH; CHs H CH,0H OH H 1
1-3 CHj CHyF H CH,0OH OH H 1
i-4 CH4 CH,OCH; H CH,OH OH H 1
1-5 CH; CH,CH; H CH,OH OH H 1
1-6 CH; “pr H CH,OH OH H 1
1-7 CH, ipr g CH,OH CH H 1
1-8 CH; "Bu H CH,0H CR H 1
1-9 CH; iBy H CH,0H CH H 1
1-10 | CHs *Bu H CH,0H OH H 1
1-11 ) CH; “Pn H CH,CH CH H 1
1-12 | CHs; “Hex H CH,OH OH H 1
1-13 | CHs CH,OCH,CH; | H CH,0H OH H 1
1-14 | CHg CH,O'Pr H CH,0H OH B 1
1-15 | CH4 CH,O"Bu H CH,0H CH H 1
1-16 | CH; (CH,) »F E CH,OR OH H 1
1-17 | CH; {CH,) sF ‘B - CH,0H 1 OH H 1
i~18 | CH; (CHs},F H | ch0H " | OH H 1
i-19 | CH, {CH,) sF H CH,0H OH H 1
1-20 | CH, (CH;) ¢F 'H CH,OH OH H 1
1-21 | cHy CH,BT H CH,0H OH H 1
1-22 | cCH, CH,RC1 H CH,OH OH H 1
1-23 | CH, CH,T H CH,OH : OH H 1
1-24 | CH, CH,CH CH,CH; CH,0H OH H 1
1-25 | CH; CH,0H Tpr CH,OH OH H 1
1-26 | CH, CH,OH ipr CH,0H OH H 1
1-27 | CHy CH,0H "Bu CH,CH OH H 1
1-28 | CHs CH,0H *Ru CH,CH OH H 1
1-28 | CH, CH,OH iBu CH,CH OH H 1
1-30 | CHy CH,0H "pn CH,OH OH H 1
1-31 | CHs CH,0H "Hex CH,O0H OH H 1
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1-56 CH3 CH2ZOH H "BU OHH 1 1-57 CH3 CH20H H Bu OH H
1 1-58 CH3 CH2ZOH H'Bu OHH 1 1-59 CH3 CH2OH H "Pn

OHH1 1-60 CH3 CH2ZOH H "Hex OHH 1 1-61 CH3 CH3OH H
CH2Br OHH 1 1-62 CH3 CH3OH H CH2C1 OH H 1 1-63 CH3
CH2ZOHH CH2I OHH 1 1-64 CH3 CH2OH H NH2 OH H 1-65

CH3 CH30OH H N(CH3)2 OH H 1~ 1566 CH3 CH2CH H

NHCH( CH3OH)2 OH H1 1-67 CH3 CHBOHH OH OHH 1 1-68
CHS CHSOHHHOHH1 1-69 CH3 CHRZOHH F OHH 1 1-70
3L H B chbh H 1] cafon /T Telfss TFPOR i OF Did H 173
1ratgs g, CRPONIcERl  OH Tl oadcd gy CHS QRgOH HI £HZOHT
L5y ok O T T M 7y, O gt
h — } H2OHH % 1 7,) I\ﬁ 8 |74\ I | H \UC N WA By | \ _/_]IL/ [~ i 1
e A UL TR A TRVCAR: /D NV i
CHE CHs B 1 oHoER (RO 1. 70 IGER G H
(G233 1. 96043 CHPrH | G19%H (CHPFeOH H1 1L R
QHR3CHIEH H CHowRt CrpFeRl 1 [$8:89 O3 [P oH HE G OH
a2 (9% 1- 838H0H3 CHPPEOH H|CHPIOH CH2IBH H 1/8-84 [GHB
CH2EH |MECH?2OH |G H fciBr 1-{8&oiCH3 CH2BH H CH2OH HH 1
1+-86: (QHB; CH2 OHciHorCH2 OHuaCHS (ke 1- 87 BH3 CHROH H 1
CH2eH {GeH2CH3 | Eh.ds  1- B& CH3 [cH260H H GRZOH OTkr H [y
1+89s Ghd, CHZOHcHCH2ORbE] Pr [ ks I- 90 A3 COHZOH Hy
ORZLH [GsBU H Ty da 91 i 4 ellod T CRZURL, U BUTER L1
1-45 | CH; CH,CH o"Pr CH,OH OH H 1
1-46 | CH, CH,OH oler CH,0H OH H 1
1-47 | cH; CH,OH O"Bu CH,OH OH H 1
1-48 | CH, CH,OH O°Bu CH,CH OH H 1
1-49 |[cHy CH,0H o'Bu CH,CH OH H 1
1-50 | CH, CH,OH o"Pn CH,OH OH H 1
1-51 | CH, CH,OH O"Hex CH,0H OH H 1
1-52 | CH; CH,OH H CHj OH H 1
1-53 | CHs CH,OH H CH,CH; CH H i
1-54 | CH, CH,OH H Tpr CH H i
1-55 | CHy CH,0H H ipr CH i 1
1-56 | CHs CH,0H H "Bu OH H 1
1-57 | CHs CH,OH H Bu CH H 1
1-58 | CH, CH,0H H iRy CH H 1
1-5¢ | cH, CH,OH H Tpp CH H i
1-60 | CHs CH,0H H "Hex CH H i1
1-61 | CH, CH,CH H CH,Br cH H 1
1-62 . | CHy - CH,OH H CH,C1 CH H 1
1-63 | CH, CH,OH H CH,T CH H 1
1-64 | cH, CH,OH H NH, CH H 1
1-65 | CH, CH,OH H N{CHj), CH H 1
1-66 | CH, CH,OH H NHCH {CH,OH) , | OH H 1
1-67 | CH, CH,OH B OH oH H 1
1-68 | cH, CH,OH H OH H 1
1-69 | cH, CH,OH H F OH H i
1-7C | CH, CHROH H Br OH H 1
1-71 | CH, CH,OH H cl OH H 1
1-72 | CH, CH,OH H I OH H 1
1-73 | cH, CH,OH H CH,OH CHs H i
1-74 | cH, CH,OH H CH,OH CH,CHj H 1
1-75 | CH; CH,OH H CH,CH CH,0H H 1
1-76 | CHs CH,OH H CH,0H (CH,) ,OH | B 1
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1-92 CH3 CH2OH H CH20H OtBu H1 1-93 CH3 CH2CH H

CH20H O'Pn H1 1-94 CH3 CH2OH H CH2OH O'Hex H1 1-95
CH3 CH2ZOH H CH2CH Br H1 1-96 CH3 CH2OH H CH20H C1 H 1
- 1-97 CH3 CH2OH H CH2OH I H 1 1-98 CH3 CH2OH H CH2OH
OHCH3 1 1-99 CH3 CH20H H CH2OH OH CH2CH3 1 1-100

CH3 CH2OH H CH2OH OH CH2F * 14--101 CH3 CH2OH H CH3CH
OHOCH3 1 1-102 CH3 CH2OH H CH20H OH OCH2CH3  1-103
CH3 CH2OH H CH20H OH O'Pr 1 1-104 CH3 CH2OH H CH2CH

G- Hicnd - 1OmolfiS LAZUH Hcbbie™H OF Pl s - 1D
e i AR =12 4 BUT T o O7 CHECHatH, T ohp
S KT R NG LA D= I £ A ey
Ci rpr Uil T O TICA XL XL L LY Ol I 7y 1T I Of 1A F
Uit oHe-CEEEH o croon B -1 1S i ot
LB G H 1. (15993 O CHRESERR cHo R Kl E 1-13K
QH3 S CHSECH3 SR p O o o 1 291 115 QHESEHD OF H OH
AHEE (%P 116 CH3OCHI CH2OHCF=CYH 1~ 1-%HF7 CHB CH2F H
CH26Hd FEH 1 1898 CHBE CH2O(E30H CH2OHHR H 13 1-119
CH3sCHZEH H CHelkolOH HHA 1-1280CH3 CH31 H CH?E OH H L
1-1324 |GH3 CH2Rcido:CH2F| OH H 1 cupP04033 citd, 1{422 CH3
OH2eXCHZsH CH2Rcfbh H 11423 CH3rH2OH H ek, FeH 1 [
1H134 |G CFB [BLGF7F [ H T 55325 OFY SR THCHZF | H
1 }:1911@9 L;I‘!dd(,%bﬁ.,l-b CHZF CHI&{J. 12y CHB CH2ZOH,
=561 [\, YT L | cryom B CB,0H o"Bu H 1
1-91 | CH; CH,0H H CH,0H otBu H 1
1-92 | CHs CH,OH H CH,0H 0 Bu H 1
1-92 | CHs CH,OH H CH,OH o"Pn H 1
1-84 CHy CH,OH H CH,0H C Hex H 1
1-95 | CH; CH,OH H CH,0H Br H 1
1-96 | CH; CE,OH H CH,O0H cl1 H 1
1-97 | cH; CH,OH H _CH,0H I H 1
1-98 | CHg CH,0H H CH,OH CH CHa 1
1-99 | CH; CH,0OH H CH,0H OR CH,CHy |1
1-100 | CH; CH,CH H CH,CH CH CH,F 1
1-101 | CH; CH,CH H CH,CH CH OCH; 1
1-102 | CHy CH,OE H CH,CH CE OCH,CH, | 1
1-103 | CH; CH,CH H CH,CH CH o"Pr 1
1-104 | CHs CH,CH il CH,OH OH O'er 1
1-105 | cH,4 CH,CH q CH,0H OH 0"Bu 1
1-106 | CH, CH,OH i CH,OH CH 0'Bu 1
1-107 | CH; CH,OH H CH,CH CHE - O'Bu 1
1-108 | CHy CH,OH H CH,CH O O"Pn 1
1-109 | CH, CH,OH H CH,CH OB O"Hex 1
1-110 | CHy CH,O0H B CH,OH oy F 1
1-111 | CH, CH,OH CHs CH,CH OH H 1
1-112 | CH, CHy CHy CH,CH OH H 1
11-113 | cH, CH,F CH, CH,OH OH H 1
1-114 | CH; CH,OCH, CH, CHRCH CH H 1
1-115 | CH; CH,0H H CH,CH F H 1
1-116 | CH; CH; H CH,OH F H 1
1-117 | CHs CH,F H CH,OH F " 1
1-118 | CH; CH,OCH, H CH,OH P H 1
1-119 § CHs CH,0H H CH,F oY H 1
1-120 | CHs CH; H CH,F CH B 1
1-121 j CHs CH,F H CH,F CH H 1
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1-128 CH3 CH3 HCH2ZOH CH OH 1  1-129 CH3 CH2F H CH2OH
OHOH1 1-130 CH3 CH2OH CH3 CH20H OH OH 1 1-131 CH3
CH3 CH3 CH2OH OH OH 1 1-132 CH3 CH2F CH3 CH20H OH OH
1 1-133 CH3 CH2OCH3 CH3 CH2OH OH OH 1 1-134 CH3
CH2ZCH H CH2ZF OH OH 1 1-135 CH3 CH3 H CH2F OH OH 1
1-136 CH3 CH2F H CH2F OH OH 17 -1-137 CH3 CH20CH3 H
CH2ZF OH OH1 1-138 CH3 CH2ZOH H CH2ZOH F OH 1  1-139
CH3 CH3 H CH2ZOH F OH 1 1-140 CH3 CH2F H CH2OH F OH 1

FEG403s

Y114t |CH3 CH2OGHEEsH HBOH Fier1  1- 142 CTH3TEHZOH H
HZE R cGH T I.Cﬂlzéhd CH3, O3 H L FZF = QR T 1+ 144 OH3
H2E HI 2P GH T 1,145 O3, CRROCHY HCH2 R F Ot
1146 1CH3 ""“"""‘HC"G—i"" H—1=HAT— R eH—GH2OH
' 1—.@2(‘ FeH-H-=—146—" '“?Fu 2a .C?\;.Fu 26H 54. H1—3& 1"91L' Pr
O erpoH ST 1 | % 150 [ FBE CHRGH H G2l O H- 1
1287 By oY oHadH oF WEEOT 1. 152 By CHPBH H G oH
“H%1 . 15315 CHRIcH H CHSERF OH H [PH 1- 15% ' Hepd
A FCHPOH EF H 1 | ®- 155 [ €M00H CHACGH H CHPOH QH H 1
1-1156 |CH2OH CH3.L¥ CH2@H: OH HCH0H 1- 157 «@H2CH| @H2F H
CH2CH |G H 1 198,158 CH2OH CHROGH3 H QHERCOH ObeH 1 |1
1-1159 |CH20H CH35.H CH2@H, OH Hedoon 1- 160 o8H2OH @H2F H
CH2QH (G H 1 |dsdda]l CHEOH CHZ2eH3 H QHZOH OiH 111
1163 |CHPOF CHZCH3 H GRZOH ORRF T T-[183 CH2GH A H
LHAQ@ (eﬁ! H™T éﬁi.l.bi LWEJ-I Pha H CHZOR HH L 1= 169
QHZORT Bo H OGO OF R CH,F O OH 1
1-137 | CH, CH,OCH, 1 CH,F OH OH 1
1-138 | CH; CH,OR H CH,OH F OH 1
1-132 | CHs CH; H CH,CH F OH 1
1-140 | CH; CH,F H CH,OH F OH 1
1-141 | CHs CH,0CH, q CH,OH F OH 1
1-142 | CEs CH,OE H CH,F F OH 1
1-143 | CH, CHj H CH,F F OH 1
1-144 | CH, CH,F H CH,F F oH 1
1-145 | CHs CH,OCH; H CH,F F oH 1
1-146 | CH; CH,0CH; H CH,CH OH OH 1
1-147 | CH,CH, CH,OH q CH,0H OH H 1
1-148 | "Pr CH,OR H CH,0OH OH H 1
1-149 | *Pr CH,OH H CH,OH OH H 1
1-150 | ®*Bu CH,CE H CH,CH CH H 1
1-151 | ‘Bu CH,0H H CH,OH OH H 1
1-152 | *Bu CH,0H 24 CH,OH OH H 1
1-153 | "Pn CHRCH H CH,OH OH H 1
1-154 | "Hex CH,OH H CH,OH OH H 1
1-155 | CH0H CH,CH H CH,0H OH H 1
1-156 | CH,0H CH; H CH,OH OH H 1
1-157 | CH,OH CH,F H CH,OH OH H 1
1-158 | CH,OH CH,CCH; H CH,OH OR H 1
1-159 | CH,0H CH, H CH,OH OB H 1
1-160 | CH;OH CH,F H CH,CH OH H 1
1-161 | CH,0H CH,0CH; H CH,OH O H 1
1-162 | CH,OH CH,CH; H CH,CH OH H 1
1-163 | CH,OH "pr H CH,CH OH H 1
1-164 | CH,OH ipr H CH,CH OH H 1
1-165 | CH,OH "By H CE,CH CH H 1
1-166 | CH,0H By H CHZOH CH H 1




1-166 CH2OH 'BU H CH2OH OCH H 1 FP0403s - 18 1-167
CH2ZOH BU HCH2ZOH OHH 1 1-168 CH20H "Pn H CH2OH OH H
1 1-169 CH2OH "Hex HCHZOH OHH 1 1-170 CH2CH
CH2OCH2CH3 H CH2ZOH OH H 1 1-171 CH2OH CH20 Pr H CH2CH
OHH1 1-172 CH2OH CH20'Bu H CH2CH OH H 1 1-173
CH2CH (CH2) 2F H CH20H OH H-1181=174 CH2OH CH2Br H
CH2ZOHOHH1 1-175 CH20H CH2C1 H CH2ZOH OH H 1 1-176
CH2OH CH2I H CH2ZOH OH H 1 1-177 CH2OH CH2OH CH2CH3

CH2OH |@QHold 1 |%ul78 COH2OH CHZ2EL ™ Pr OHORHTI |,
1- 178 [GHZEH CrgoR ™ Pr CHZOA TGHoH 1 1-oh8U ‘fé&f"f}' '4
Vs N s R L Y= A
11385 1EeH-¢ ufi:uz RG22 N LAY S0
o4 A8 20T BN b 1 1 | Ok g7 Crst bt |
(ICE2 3 S BR Ol Bl a1 1] 7 1. 184 ChebOH CHAPH (OHP) 40H
Q&4 [GEOR 1 | $2380 CHPOH CHPEA ((CHR)|SH CHPEH OH H 1
1-1190 |CEHPOH CPieH (CH 60H QI:0H OH HeE  1-191 CHPCOH
H204 |CHRE CH2OHEOH HA  1-1920CH20H |GH20H CH2C1 CHR OH
QH-H7] crba 193 | GH2OH CH2¢H; Chi2Born CH2OH o®H H 1x 1- 1p4
OH20H |C2OH CiH2d,ofCH2 OHeOH H | kr,od- 195 [GH20H OH
F2CH [GHoH T | 2,306 OH20H CHZOB: OCFB [GH2OH DR H 1T
LTORE [GHEGH CIiZEh OCHPGHS CHIRGHE OFF b, 1= 195 Cr2pr
cr.iéﬁﬂlgﬂ 60 B OH-CHEbH 0" %ﬁf@%& \%E:L.tfﬂl " ogh
GBS B o a peH B H4 o0 u i -
1085 oy CH,OF "Sh CH,0H OH H 1
1-184 | CH,0H CH,OH "Hex CH,0H OH H 1
1-185 | CH,OH CH,0H CH,0H CH,OH OH H 1
1-186 | CH,OH CH,0H {CH,) ,0H | CH,OH OH H 1
1-187 | cH,0H CH,OH (CHg) 20H | CH,OH OH H 1
1-188 | CH,0B CHOH {CH,) ,0H | CH,0H OH H 1
1-189 | CH:0B CH,0H {CH,) sOH | CH,OH OH H 1
1-190 | CH,OK CH,CH {CH,) OH | CH,OH OH H 1
1-191 | CH,0H CH,OH CH,F CH,0H OH H 1
1-192 | cu,0H CH,OH CH,C1 CH,COH OH H 1
1-193 | CH,0H CH,CH CH,Br CH,OH OH H 1
1-194 | cH.0H CH,OH CH,T CH,OH OB B 1
1-195 | CH,0H CH,OH OH CH,OH OH i 1
1-196 | CH,OH CH,CH OCH, CH,0H OH E 1
1-197 | CH,0H CH,CH OCH,CH; | CH,OH OH E 1
1-198 | cH,0H CH,0H o°Br CH,OH OH H 1
1-199 | CH,0H CH,OH o'pr CH,OH OH H 1
1-200 | cH,0H CH,O0H O"Bu CH,0H CH H 1
1-201 | CH,0H CH,OH C'Bu CH,0H OH H 1
1-202 | cH,0H CH,OH olsu CH,0H OH H 1
1-203 | CH,0H CH,OH O"Pn CH,OH oH H 1
1-204 | CH,CH CH,0H O Hex CH,OH OH H 1
1-205 | CH,OH CH,0H H CHy oH H 1
1-206 | CH,0H CH,OH H CH,CHj OH H 1
1-207 | CH,OH CH,OH H CH,Br OH H 1
1-208 | CH,OH CH;OH H CH,C1 OH H 1
1-209 | CH,OH CH,OH H CH,I o H 1
1-210 | CH,OH CH,0H H OH OH H 1
1-211 | CHOH CH,0H H H OH H 1
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1-202 CH2O0H CH20H O BU CH2ZOH CH H 1 1-203 CH20H CH2CH
OPn CHZOHOH H 1 1-204 CH2OH CH20H O'Hex CH2OH OH H
1 1-205 CH2OH CH2ZOH HCH3 OH H1 1-206 CH2O0H CH2OH H

CH2CH3 OH H 1 1-207 CH2OH CH2OH H CH2Br

OHH1 1-208

CH2OH CH2ZOH H CH, C1 OHH 1 1-209 CH2OH CH20H H CH2I
OHH1 1-210 CH2OH CH2ZOH H OH-OH H 1 1-211 CH2CH
CH2OHHHO4dH1 FP0O403s 19 1-212 CH20H CH2ZOH H F OH
OHH1 1-214 CH2OH CH20H H

H1 1-213 CH2OH CH20H H Br

183 [ldabs 1] ibow CHZCH CHEQH H T OF gl T- 240 CHP
2L TR, GEZOAGEG, H 1T 1217 CH2OF CReH H RO
GHRCHY Hot—ITein CrPEHEHPe H-ERoh P — =P
CGH2OHHEHPOHH-EfPOH-—Pr—H-+ 226 EHZOH-EHROH-H-GHR OH
e T 03 oo ool oo BeTH-4 |1 200]
GO 1l S0y t L H-1.[8:%%23 ity cHptH H P OH
"IBAZY | £H:0H . 200 D O ChpOH HCHERRB OH " Hek:CH 1[5 1. 20kt
QH2E¥ |CHPEH H| E:F0H CHPOH H | £H:04 - 226 ICPROH H H
QHREH |CHPE H 1CH:98 227, IOHPOH |GMPOH H QHROH CHBCL H 1
111228 |cHpEH CHZ@M H CHROH OHeRes H 1 |T2929 CH2OH [CHRCH
H 1CHAQRGH2I Horhon 1- 280 CH2Qlk,GH20H H&H2OH W H 1)1
1723% |CH2OH CHagk H QH2OH OCkRok 1 1232 CHROH OiZoH
H TR0 G O3, T i 233 CeReH CFZURH CFZpH Br H 1
1287 [CHEHT Chigthl HCHPOR Tl cBlod ~ 1”28k, CH2 i CF2f 5'7
R ot~ foegh CrapiCHachl i Cregrd ot Tz 7
Tiehde [\elon | T e T T UTE H,0H CH,F H 1
1-227 | cu,08 CH,OH H CH,OH CH,C1 H 1
1-22B | CH,0H CH,OH H CH,0H CH,Br H 1
1-229 | CH,OH CH,OH H CH,0H CH,1 B 1
1-230 | CH,0H CH,OH H CH,OH H H 1
1-231 | CH,0H CH,OH H CH,OH OCH; H 1
1-232 | CH,OH CH,OH H CH,OH OCH,CH; | H 1
1-233 | CH,0H CH,0H H CH,CH Br H 1
1-234 | CH,0H CH,0H H CH,CH Cl H 1
1-235 | CH,CH CH,0H H CH,OH I H 1
1-236 | CH,OH CH,OH H CH,OH OH CHj 1
1-237 | CH,OH CH,OH H CH,OH CH CH.CH, |1
1-238 | CH,0H CH,OH H CH,OH OB CH,F 1
1-239 | CH,0H CH,CH H CH,0H OH OCH; 1
1-240 | CH,OH CH,OH H CH,OH OH OCH,CH; | 1
1-241 | CH,0H CH,OH H CH,0H CH F 1
1-242 | CH,0H CH,OH CHj CH,0H CH H 1
1-243 | CH,0H CH; CHj CH,OH OH H 1
1-244 | CH,OH CH,F . CH, CH,OH CH H 1
1-245 | CH,0H CH,0CH,; CHs CH,OH OH B 1
1-246 | CH,OH CH,0H H CH,F CH H 1
1-247 | CH,OH CHj H CH,F CH H 1
1-248 | CH,OH CH,F H CH,F OH H 1
1-249 | CH,0H CH,OH E CH,OH F E 1
1-250 | CH,OH CH; H CH,CH ¥ H 1
1-251 | CH0H CH,F H CH,CH F H 1
1-252 | CH,0H CH,OCH,; H CH,OH F H 1
1-253 | CH,OH CH,OCH, H CH,F OH H 1
1-254 j CH,OH CH,0H H CH,F F H 1
1-255 | CH,O0H CH;y H CHF H 1
1-256 | CH,OH CH,F H CH,F H 1
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1-238 CH20H CH2OH H CH20H OH CH2F 1 1-239 CH20OH CH2CH
HCH20H OH OCH3 1 1-240 CH2OH CH2OH H CH20H CH
OCH2CH3 1 1-241 CH2OH CH2OH H CH20H OH F 1 1-242
CH2OH CH2O0H CH3 CH2OH OH H 1  1-243 CH2OH CH3 CH3
CH2ZCH OH H 1 1-244 CH2OH CH2F CH3 CH2OH OH H 1 1-245
CH2OH CH20CH3 CH3 CH2OH OH Hol- 1-246 CH2O0H CH2C0H H
CH2ZF OH H 1. 1-247 CH2OH CH3 H CH2F OH H 1 1-248
CH2CH CH2F H CH2F OH H 1 1-249 CH2OH CH2OH H CH2OH F

Eil%?fﬂ; caD OIS TH CReOPEde T~ 15251 ORZOH GHaF H
iz M1 WA CHPERSS - =253
¢GH ZOCH3—H-CH2 - H—% —2 54— oHCeH2oHtHEH2 F
e | 0 e ol W o 1 066 o on EHF
7388 oY 1 | Epg Agggl H CHOH OR OH i
1-261 | CHOH _ _ | CHpE _ _ | H o ___. CHQH ____toH____|OH __ |1
41262 ) CHOH . . LCHOPR 18957 CHYEH CHP0CHR H FEEIH|1
11286 | GHPOH G2 CH3 cBH2OH @P*0H 1 | #8259 (CGH2OH [GH2COH
H1ECH2 OpfGH OH cB.F 1- 260eCH20OFH3 H CH2EOH OH @H 1 |12
1126% | CHROH CH2FecH CHRZEH OH GEbrxl  1- 262 CH20H CH20CH3
Hl 1 CH2 Och,eH c,onl- 263 CH2OHGH3 CH3 |GH20H GHd OH |
12564 | eElg o C CHS |GHZOH Ok, H 1 465 ( 1
el ide b ls CrgldT OF [GH T 1eigP0 _CHZTIG, THO TR THAR CH
P [E667 It O CHEFCEIT O 1 | of - 208/ 420N GHzF
115 u_lr*L ?@- tlur- I'?_mu_l [ 2 :Ju_':l) 451~y ;)Eo
A 1. oA I AAT O I AAT1T 1T iz aoar 1 L L A\ I 7 A\ | 1
QPO EREY 1 92070 cibod PN ool F o & !
1-272 | CH,OH CH,F H CE,0H P oH 1
1-273 | CH,0H CHAOCH; H CH,0H F OH 1
1-274 | CH,08 CH,0H H CH,F F OH 1
1-275 | CH,OH CHs H CH,F F CH 1
1-276 | CH,0H CH,F H CH,# F OH 1
1-277 | CH,0H CH,OCH; H CH,F F OH 1
1-278 | CH,F CH,OH H CH,0H OH H 1
1-279 | CH,F CHa H CH,OH CH B 1
1-280 | CH,¥F CH,F H CH,OH OH H 1
1-281 | CH,F CH,OCH; H CH,0H OH H 1
1-282 | CH,F CH,CH, H CE,0H OH H 1
1-283 | CH,F CH,OCH,CH; | B CH,OH OH H 1
1-284 | CH,F CH,O'Pr H CH,0H O H i
1-285 | CH,F CH,0Bu H CH,CH OH H 1
1-286 | CH,F CH,0H H CHj, OH H 1
1-287 | CHF CH,0H g CH,CH; OH H 1
1-288 | CH,F CH,0H 1 CH,Br OH B 1
1-289 | CH,¥ CH,OH H CH,C1 OH B 1
1-290 | CH,F CH,OH H CH,I OH H 1
1-291 } CH,F CH,0H H OH OH H 1
1-292 | CH,F CH,OH B B OH H 1
1~293 | CH,F CH,OH B F OH H 1
1-294 | CH,F CH,OH H CH,O0H CH, B 1
1-295 | CH,F CH,OH H CH,OH CH,CH; 1 B 1
1-296 | CH,F CH,0H H CH,0H CH,OH H 1
1-297 | CH,F CH,OH H CH,0H CH,F H 1
1-298 | CH,F CH,OH B CH,0H H H 1
1-299 | CH,F CH,OH 1 CH,0H OCH3 H 1
1-300 | CH,F CH,OH 3 CH,OH OCH,CH; | H 1
1-301 | CH,F CH,0H H CH,OH Br H 1
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1-273 CH2OH CH20CH3 H CH2ZOH F OH 1  1-274 CH2OH CH2OH
HCH2F F OH1 1-275 CHZOH CH3 HCH2F F OH 1 1-276
CH20H CH2F H CH2F F OH 1 1-277 CH2OH CH20CH3 H CH2F F
OH1 1-278 CH2F CH2ZOH H CH2OH OH H 1  1-279 CH2F CH3
HCHBOHOHH1 1-280 CH2F CH2F H CH2ZOH OH H 1 - 1-281
CH2F CH20CH3 H CH20H OH H * 21-282 CH2F CH2CH3 H CH20H
OHH1 1-283 CH2F CH20CH2CH3 H CH2ZOH OH H 1 1-284

CH2F CH2O Pr H CH2ZOH OH H 1 1-285 CH2F CH2OBU H CH2OH
QH-B02T o5 F- 286 [REgF CRPOA H QRB DR H 17, T- 287y CH2FT
QRZCHTTR—GHZCHS OR H T H1-28’(:2""|': CH2IEHHCH2 Br t 1
1-_2_“6'% CHRF—cHP O H-EHPEr—oHH % =290 CH2—cj20H
R et LR ol 2 VA £ D2 T T Tl (2 M AT
o S TEN G I e Sl S AW A 2 VO LD e
O IPBEH 1 CERPH oty 1 [$99%5 CrRPRcH2 OHCHEF
adz EF1 14988 CHPF! CHP OHSECEHP OH |82 OH HO%Es 11 DD7
HZ EOSQHREH H CH2OH F H 1585998 CHXE CH2OPFERHCHP OH
H 3% | CEF299 CH2FE CH2CH H ChHZORE OCH3 M5Bl 141800 CHRF
aHz2eH |HeEH2OH| OGP CH3| ¢t 1 1<804 CH2H BH2OH| H CH2(0H Br
H 1+311RP8403s {€n,-----| G- -- <021  1-3@2 CHRE CH2(CH H
COHZEH (G,rH 1- 363r CHzF GEROH | Be G2OH T|dd 17 15304 kF
F2CH IR GFZOR GELGER oy, T 305, GFF CHRGH FORzOR [oF
H2GHI ) p 1= 308, GHZF CRPCH HIcL RO OGP 1 1-3p;
Cri‘—'§15u_d'ﬁ§£“ RIS AR R CH,F OH E 1
1-316 | CH,F CH,F H CH,F OH H 1
1-217 | cH,F CH,0H H CH,OH F H 1
1-318 | CH,F CH,0CH; H CH,F OH H 1
1-319 | CH,F CH, H CH,0H F H 1
1-320 | CH,F CH,F H CH,0H F H 1
1-321 | CH,F CH,OCH, B CH,OH F H 1
1-322 | CH,F CH,OH H CH,OH OH CH 1
1-323 | CH,F CHsy B CH,CH OH CH 1
1-324 | CH,F CH,F B CH,CH OH OH 1
1-325 | cH,F CH,OCH; i CH,OH OH OH 1
1-326 | CH,F CH,0H CH, CH,CH OH OH 1
1-327 | CH,F CH, CH, CE,OH OH ol 1
1-328 | CH,F CH,F CHs CH,0H OH OH 1
1-329 | CH,F CH,OCH; CH; CH,CH OH OH 1
1-330 | CH,F CH,OH H CHyF OH CH i
1-331 | cH.F CHs; H CH,F OH OH i
1-332 | CH;F CH,F H CH,F OH OH 1
1-333 | CH;F CH,0OCH;3 H CH,F OH OH 1
1-334 | CH,F CH,0H H CH,F F H 1
1-335 | CH,F CH; H CH,F F 1
1-336 | CH:F CH,F H CHF 3 1
1-337 | CRF CH,OCH; H CH,F F 1
1-338 | CH,F CH,0H H CH,F F OH 1
1-33% | CH,F CH; H CH,F F CH 1
1-340 | CH,F CH,F H CH,F F OH 1
1-341 | CH,F CH,OCH3 H CH,F F CH 1
1-342 | CH,F CH,OH H CH,CH F CH 1
1-343 | CH,F CHs H CH,OH F OH 1
1-344 | CB,F CH,F H CH,OH F OH 1
1-345 | CH,F CE,OCH; H CH,CH F CH 1
1-346 | CH,OCH; CH,0H H CH.F OH H 1
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1-308 CH2F CH2OH H CH20H OH OCH2CH3 1 1-309 CH2F

CH2ZOH H CH2OH OH F 1 1-310 CH2F CH2OH CH3 CH2OH OH H
1 1-311 CH2F CH3 CH3 CH2O0H OH H 1 1-312 CH2F CH2F
CH3 CH2OH OH H 1 1-313CH2F CH2OCH3 CH3 CH20H OH H 1
1-314 CH2F CH2ZOH H CH2F OH H 1 1-315 CH2F CH3 H CH2F
OHH1 1-316 CH2F CH2F H e+ -OH H 1 1-317 CH2F

CH2ZOH H CH2ZOH F H1 1-318 CH2F CH2OCH3 H CH2F OH H 1
1-319 CH2F CH3 H CH2ZOH F H1 1-320 CHzF CH2F H CH2OH

b [ chosd T "RHEF CRGERS HTCHR O ol — 1= 822 CFp
DUECEd [0S 2 N T £ 5 Rt /Aty VAR A
G HE RS [ %0 Aor Glot op” dfio o o al
12357 |CEPE o YRR oo OHLGHTE 1378 CHRE CHREL
CH23 GBIy 1B 329 E_CHEERLH3 CcH3 fcHe Ol B l|
1-133% \CEPECHP ElF H QH A8 1-33TF CHPF|EH3 H TOPF
OH-61 |[FR:004:332CPP - CHPF H B OH OHEl  1- B3B3 CHRFE
QHZEBHIHECIGH2 FCiks OH 8 1- 33450H2F CH2BH H CH2F FlH 1
1-33% |CHR2EE.CH3cld CH2F # H 1 | cd0836 CH2E CH2FeH CHRF| F
H 1L356]]-c8,3¢s,.CH2 B, CH2OCH3 H CHZ2kob H 1 | ch- 338 £H2F POH

1CE2H da,oeH] 1| cloci39 [GHZF CHRZelhk CHZF [oaCH 1|1 1- 340

2Esd@lct Ofigk, - OHd 138 of 2P QRgOCHS) FT CF2p,
B e o e i bt
CGBE s (e a P e a 1

1-361 | CH,OCH; CE,CH; H ch,0H OR H 1

1-362 | CH,OCH, CH,OCH,CH; | H CH,CH CH H 1

1-363 | CH,0CH; CR,0'Pr H CH,0H OH H 1

1-364 | CH,0CH; CH,0'Bu B CH,0H OH B 1

1-365 | CH,OCH, CH,OH H CHy OH B 1

1-366 | CH,OCH; CH,OH H CH,CH4y OH H 1

1-367 | CH,0OCH; CH,OH H oH OH H 1

1-368 | CH,CCH; CH,0H H B OH H 1

1-369 | CH,OCH; CH,OH H F OH H 1

1-370 | CH,0CH,; CH,OH H CHR0H CH; H 1

1-371 | CH;0CH; CH,OH H CH,CH CH,CH; H 1

1-372 | CH,0CH, CH,0H 3 CH,0H CH,CH H 1

1-373 | CH,OCH, CH,OH H CE,0H CH,F H 1

1-374 | CH,0OCH; CH,OH H CH,OH H H 1

1-375 | CH,0CH, CH,OH H CH,0H OCH, H 1

1-376 | CE,OCH, CH,0H H CHR0H OCH,CH; | H 1

1-377 | CH,0CH4 CH,OH H CH,0H Br H 1

1-378 | CH,0OCH; CH,CH H CH,0H cl H 1

1-379 | CH,OCH; CH,CH H CH,OH I H 1

1-380 | CH,OCH; CH,CH H CH,CH CH CHj 1

1-381 | CHOCH; CH,CH H CH,CH CE CH,CHs; |1

1-382 | CH,OCH; CH,OH H CH,OH CH CE.F 1

1-383 | CH,0CH, CH,0H H CH,0H cH CCH, 1

1-384 | CH,COCH; CH,OH H CH,CH OH OCH,CH; | 1

1-385 | CH,OCH,; CH,CH H CH,0H OH F 1

1-386 | CH,OCH; CH,OH CH; CH,OH OH H 1

1-387 | CH,OCH; CH; CH3 CH,0H OH H 1

1-388 | CH,OCH; CH,F CHs CH,OH OH H 1

1-385 | CH,OCH, CHyOCH; CH; CH,0H OH H 1

1-390 | CH,OCH; CH,0H H CH,F H 1

1-3%3 | CH,OCH, CH, H CHF H 1
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1-346 CH2OCH3 CH2OH H CH2F CHH 1 '.. FP0403s 22

1-347 CH20CH3 CH3 H CH2F OH H 1 1-348 CH20CH3 CH2F H
CHzF OH H1 1-349 CH2OCH3 CH20CH3 H CH2F OH H 1

1-350 CH2OCH3 CH2OH H CH2ZOH F H1 1-351 CH20CH3 CH3 H
CH2ZCH F H1 1-352 CH20CH3 CH2F H CH2OH F H 1 1-353
CHZOCH3 CH2OCH3 H CH20H F H 13 -1-354 CH20CH3 CH2COH H
CH2ZOH OHH 1 1-355 CH20CH3 CH3 H CH2OH OH H 1 1-356
CH2OCH3 CHzF H CH2ZOH OH H 1 1-357 CH20CH3 CH2OCH3 H

CH TG H, T 745,358 OHZ0CH3 TERR H GH O ;T 17 3p9
GHROGHE  CHOF R OHOHH-1 - 1= 360 CH2OCHS—EHzecHS
GHREHHOH 36— eHRecHBHEHRerB—HHOHROH-BHH-3
158 | o | Aine, plis " GEB ) o O ) B b
AR R p oo 110 1 344 p oo Do BYE 1 Ohb
“EP1l SRPCH6E | BB OCH3! CrROH SR od 91 11%ke |1
QH2 ECHECHR O | B20%8 CHRS"eH H | £%:98 - 367 |CHpP ORCH2 O
H-8# [199p5H: ] - 368OTH2ACH3 CHAGHFH H OH M 1 19869 |1
QHPECHBHOMAOH | FisF OH Hi1  1-3%6 CH2OOMB CH2OPk H GHROH
QHB 144 | r.08%,37 ] clGF2 OCHB: CHZOfickir CH2OH |@W2CH3 | bk 1 [l B72
OQH20GHGCHR OH | Bh, @2 OH OFPOH [EhiE 1- 373xCH2OCHB CHROH H
FZGH [GRsE, H Tomde 374] SH2OCHIZ: GHZOH HCFZOH B H 1] 3
1- 3% [CHAKH3 [ &HZ0H £HZ0A H T 1 pl-370] 200 .
a2 MR S SIS S VTR £ SO bl UMD
RS C“ﬁm SEiyAVE G T N DO AT,
QHRORHRCRR— 24" 381 ‘CHR OCHIS *EHR OH- H-CH2 OHI BH-CHRG
1 1-407 | CH,OCH3 CHs H CH,F F CH 1
1-408 | CH,0CH, CH,F H CH,F [y OH 1
1-409 | CH,OCH; CH,0CH; H CH,F F OH 1
1-410 | CH,OCH,CH; | CH;OH H CH,OH CE H 1
1-411 | CH,0OCH,CH;3 | CH3 H CH,CH CH H 1
1-412 | CH,0CE.CE; | CH,F H CH,0H oH H 1
1-413 | CH,OCE.CH; | CH,OCH, H CH,0H CH H 1
1-414 | CH,OCH,CH; | CH,0H CH, CH,CH CH H 1
1-415 | CH,OCH,CHy | CHy CH, CH,0H OH H 1
1-416 | CH,OCH,CH, | CH,F CH, CH,0H OH H 1
1-417 | CH,OCH,CH; | CH,OCH, CH, CH,OH OH H 1
1-418 | CH,OCH,CH; | CH,CH H CH.F CH H 1
1-419 | CH,OCH,CH; | CH, H CH,F cH H 1
1-420 | CH,O0CH,CH; | CHyF B CH;F CH H 1
1-421 | CH,OCH,CH; | CH,OCH, H CH,F cH H 1
1-422 | CH,OCH,CH; | CH,0H H CH,0H F H 1
1-423 | CH,OCH,CH; | CHy H CH,0H F |8 1
1-424 | CH,OCH,CH; | CH,F H CH,0H F H 1
1-425 | CH,OCH,CH; | CH,OCH, H CH,0H F H 1
1-426 | CH,OCH,CH; | CH,0OH H CH,F ¥ H 1
1-427 | CH,OCH,CH; | CHy H CH,F F H 1
1-428 | CH,OCH,CHy | CHoF H CH,F F H 1
1-429 | CH,OCH,CHy | CH,OCH, H CH,F F H 1 .
1-430 | CH,OCH,CH;5 | CH,0H H CH,0H CH OH 1 i
1-431 | CH,0CH,CH, | CH, H CH,OH OH OH 1
1-432 | CH,OCRH,CH;5 | CH,F H CH,0H OH 0):1 1 é
1-433 | CH,0CH,CH; | CH,OCH, H CH,0H oH fold] 1
1-434 | CH,OCH,CH; | CH,0H CHs CH,0H OH OH 1
1-435 | CH,OCH,CH; | CH; CH, CH,0H OH OH 1
1-436 § CH,OCH,CH;3 | CH,F CHs CH,OH CH on 1
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1-382 CH2OCH3 CH2OH H CHZOH OH CH2F 1 1-383 CH20CH3
CH2OH H CH20H OH OCH3 1 1-384 CH20CH3 CH2OH H CH2CH
OH OCH2CH3 1 1-385 CH20CH3 CHZOH H CH2ZOH OH F 1
1-386 CH2OCH3 CH20H CH3 CH20H OH H 1 1-387 CH20CH3
CH3 CH3 CH2ZOH OH H 1 1-388 CH2OCH3 CHzF CH3 CH3OH OH
H1 1-389 CH2OCH3 CH3OCH3 -CBB CH OH OH H 1 1-390
CH3OCH3 CH2OH H CHzF F H1 1-391 CH2OCH3 CH3 H CHzF F

H1 FP0403s - ------ ----- - 23 1-392 CH20CH3 CH2F H
CH2ls7H drlods @83 c et e Uiggo CHzH dr H 1] od = 59
CHRZGXH nletig o] %@H CHZ OH ugaz% I="399,,Cri2 ,ghjl 314
FZOR T L - 396 CH2OCHS ;}JE:ZF S OH -8
1-397CHRECHS TP OcHB—EHE—~ S -OH-OH 1 —3-388CHp
GRS E o 1 4 309 |&fooe G H-CLBE O 1
10480 |Greeserts [Fiig 1 dipr ohCel 1 1.1 crpPors. |-
HOCCRHS PSR R o Y 1- 4Q5%Ep OcHR TCHP OH! BE CHR F
Q443 | PR ABRCHEHSBCH] HCHPOREE OH|IF 1-40%" CH2(OCH3
CHZE4H SBI90er- FCHa 1 (18 405 CRFROCH3 CH2ZOCH3 HO'CH2OHL F
H-145 | K806 GHRIRH3 CHPOH HIEGHRE F OH M 1- 467 CH2OCH3
CH3 14 |ChHi2F 3, Obk.0n  1- 408 CH2QGES CH2H H CHZ2FoF OH i
1- 409 (CHROGCHS | GH20CH3| H CH2K ck,rOH 1 12 410 CHE C
CH2OH |[HucbReH [ erH 1 [ A-411 @{‘JZ(I:HZU‘ CH3 "oﬁﬂ"{
T35l 22; CRYERRBTMG) DFRF IR OR O T J74 18|
QR CHITHAp PO O T i opeoeey)
=il IR CTEh0f ' T [ T e, e~ 3 il
CHALHA CH,0"Bu CH,0H 1 CH,CH OH 1 1
1-453 | CE,0'Bu CH,OH d CH,OH OH q 1
1-454 | CH,0%Bu CH,OH H CH,OH OH g 1
1-455 | CH,0Pn CH,0H H CH,CH OH H 1
1-456 | CH,0"Hex CH,0H H CH,OH OH H 1
1-457 | CH,C CH,0H H CH,0H OH B 1
1-458 | CH,C1 CHs H CH,OH OH H 1
1-459 | CH,C1 CH,F H CH,OH OH H 1
1-460 | CH,C1 CH,OCH, H CH,0H CH H 1
1-461 | CH,C1 CH,0H CHj CH,0H Ol H 1
1-462 | CH,CL CHs CHj; CH,0H OB H 1
1-463 | CE,C1 CH,F CH, CH,0H 0H B 1
1-464 | CH,CL CH,OCH; CHj CH,0H OH B 1
1-465 | CH.CL CH,OH H CH,F OK B 1
1-466 | CH,C1 CH, H CHaF OH 5 1
1-467 | CH,C1 ] ci,F it CH,F OH E 1
1~468 { CH,C1 CH,OCHj E CH,F OH i 1
1-469 | cu,cl CH,OH B CH,OH F E 1
1-470 | CH,C1 CH, E CH,CH 3 H 1
1-471 | CH,C1 CH,F E CH,0H F H 1
1-472 | CH,C1 CH,0OCH; H CH,OH F H 1
1-473 | el CH,0H H CH,F F H 1
1-474 | cucl CH, H CH,F F q 1
1-475 | CH,C1 CH,F H CH,F F i 1
1-476 | CH,CL CH,OCH; H CH,P F H 1
1-477 | CH,C1 CH,CH H CH,0OH OH OH 1
1-478 | CH,C1 CH, H CHRCH CH OH 1
1-479 | CH,C1 CH,F H CH,OH oR OH 1
1-480 | CH,C1 CH,OCH; H CH,OH CH OH 1
1-481 | CH,C1 CHR0H H CH,F OH OH 1
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1-416 CH2OCH2CH3 CH2F CH3 CH2CH OH H 1 1-417
CH2OCH2CH3 CH2O0CH3 CH3 CH2OH OH H 1 1-418 CH2OCH2CH3
CH2ZOH H CH2F CHH 1 1-419 CH20CH2CH3 CH3 H CH2F OH H
1 1-420 CH2OCH2CH3 CH2F H CH2ZF OH H 1 1-421
CH2OCH2CH3 CH2OCH3 H CH2F OH H 1 1-422 CH20CH2CH3
CH2ZOH H CH2ZOH F H 1 - 1-423 &H20CH2CH3 CH3 H CH2OH F H
1 1-424 CH20CH2CH3 CH2F H CH2OH F H 1 1-425
CH20CH2CH3 CH20CH3 H CH2OH F H 1 1-426 CH20CH2CH3

;Iilé 0 f2\ @a’;%rf\lzl\!_ln :ICI-{IIEI }\I [T Y IJ_--I-IfI-Ié LI IIL\’-E:Ié '.2 L1 1 1 A Hf\ [TaY f\'f'_\l I":I'!l!_ 1
14 1 iy CH2H r-gﬁ—%gn T—1= 429
c:=_=2 1l le) Ll LD 11 1 1 — 430 Ia'a Ho¥a s LD Ll ’)CH
Cﬁ"E HzE'll 424 S0~ '}{;‘uo oSl ~ o Ol )
AT T - = - = J ] ran - | A RJ AA|RT LIL) o 1O A0 NA = = = -
GERCCHOBER cHP P oHRcH- O OF2T" 1433 cHeoCERCHRL:
CHESEHISEE cHe CREf0H M 1- 488 ocHFCHR cHPOH. @
HD €5 [GRMCHH 1| S%E 435 IGHD 28 CH3 cH2 OHIGH 1
1-14586 | CHPOCH2 CHBYEH2 H 'CH3 CHP'GFE OH OHE1l  FPP403s |1 |24
1487 | CHROCH2 CH3oR-CH2AQCH3 CH3CGH20H OHFOH 1 [ ds 438 1
CH2QCHRECHB CH2GH H CHzfF OH QOek.t 1-43% CH20OCH2 CH3| :0H3
H1CHAHK «G¥h OH 1ck,d- 440 :CH2OCHR2EH3 CH2H sH CHz ForlOH CH (1
1-144k [CHZOCHZ CH3oeH2OGH3 H CelzF OH OH el 1- 444 1
d &.ﬁ%%@ U‘ﬁﬂ&ﬁ;bg'l H (khzéﬂ 1-"44 3 CHZO R THSE U
H 1L_,}4-§éugﬂ?la OH CII-‘]}J'_ pavavan ,;:"w-'éé‘;’w CHZR g CH2OH 7 G 1
1_ A AL oL iAo -] 2010 M) 1 Ll Vinlllla v NI | 'l 1 1 — AL
]‘l@ \J@ZF T \ |l 1=+
aH2 ORI 11 oL 2 1_AA7 HaYe s Byl ») H
W _\J%ll ILCM A M_E:.f] 1.1\ | LI AT ﬁ. L == A 12 |45 w ) 1
e o L R S MR AT I e L Dl
122238 | CEBBCH CHE "o QHR _H CERR £ ol 1P 1. 46H cHd pr
Q28 WECERPOHI B H 1 [ H-451 /849D Pr Ao H EHPOH 'OH H
1-495 | CH,Br CH,F H CH,0H OH H 1
1-500 | CH.Br CH,0OCH; H CH,0H OH H 1
1-501 | CH,Br CH,0H CH, CH,0H OH H 1
1-502 | CH.Br CH, CHs CH,0H OH H 1
1-503 | CH,Br CH,F CH, CH,OH OH H 1
1-504 | CH,Br CH,OCH, CH, CH,0H OH H 1
1-505 | CH,Br CH,OH B CE,F OH H 1
1-506 | cH,Br CHa H CH,F OH H 1
1-507 | cH,Br CH,F H CH,F OH H 1
1-508 | CH,Br CH,0CH; 1 CH,F OH E 1
1-509 | CH.Br CH,OH H CH,OH F E 1
1-510 | CH,Br CHa H CH.GH F B 1
1-511 | CH.Br CH.F H CH,0H F H 1
1512 | CH.Bx CH,OCH, H CH,0H F H 1
1-513 | CH,BY CH,0H E CH,F F B 1
1-514 | CH,Br CH, E CH,F F B 1
1-515 | CH.Br CH,F B CH,F F H 1
1-516 | CH,Br CH,0CH; E CH,F F H 1
1-517 | CH.Bx CH,OH B CH,OH OH OH 1
1-518 | CH,Br CH, B CH,0B OH OH 1
1-519 | CH,Bx CH,F H CH,OH OH OH 1
1-520 | CH,Br CH,CH CH, CH,0R CH OH 1
1-521 | CH.Br CH, CH, CH,OH OH OH 1
1-522 | cH,Br CH,F CH, CH,OB OH OH 1
1-523 | CH.Br CH,0CH; CH, CH,0H oH OH 1
1-524 | CH,Br CH,0H H CH,F oH OH 1
1-525 | CH,Br CH, H CH,F OH OH 1
1-526 | CH,Br CH,F H CH,F o1 OH 1
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1-452 CH20'BU CH2OH H CH2O0H OH H 1 1-453 CH20 BU
CH2ZOH H CH2OH OH H 1 1-454 CH2O Bu CH20H H CH20H OH H
1 1-455 CH20'Pn CH2OH H CH20H OH H 1-456 CH20O' Hex
CH20H H CH2OH CH H 1 1-457 CH2C1 CH2OH H CH2ZOH OH H 1
1-458 CH2C1 CH3 H CH2OH OH H 1 1-459 CH2C1 CHZF H
CH2ZOH OHH 1 1-460 CH2Cl1 GH2&CH3 H CH2ZOH OH H 1
1-461 CH2C1 CH2OH CH3 CH2O0H OH H1 1-462 CH2Cl CH3
CH3 CH2OH OH H 1 1-463 CH2C1 CHZF CH3 CH2OH CH H 1

1F A% AT CH2kkdds OF3 Cr2Qida @H H T 1 ol- 4651 GH2TIT;
FROH [HaGEZF OB T 13 400 QieGd OF i CHZFTOH H - H
Y NNl WIS < WA i v L A
GEe I e e Y 1 470 oHer H BHeod H H
1121279 50 o1 CePPnoHe W cHa OBOE 11 |71 473 Bhpca) !
Ol HEEDE ECECH  qi%74 cHSE o3 HTOHPE F9H 1 (1!
1H%7% |(HFEe1 CHdE H  F HIF%"1-476 |CH2C]L 1
CH2EH 9Bt 144%7 CH2C1 CH2QMEH CH2OH ®OH OH| ¢4 1- 47B
OH2E63 |@E3-H CiHRpésoH OH 1 1<c4:79 CH2Qlr CH2F| b CH20H OH
CH-%36 (Iou480 CH2GAcsCH2OCH3 HiCHOH OH (G4 1 1ei81 CHR2CL
CH2&4 HeGH2F Ohh,H 1 | #P0403se2b 1-482 CH2CRE CH3
262 eOH 1 25,483 GRCI ChHizholl CHzH &H OHI'L T-ABf
GRS, [GHZOCHS T8, CHZF O OFF 1o, 15 485 CRRCT CIHigor H;
RO RO T é-gbo CH2Ct umaﬂralHCnZ“ &5 O I 1=48y7;
GHRCH (P H g F Rt — o o F R 2
1-542 | CH, CHs H CH,0H F H 2
1-543 | CH; CHF H CH,0H F H 2
1-544 | CH4 CH,OH H CH,F CH H 2
1-545 | CH, CHj H CH,F OH H 2
1-546 | CHy CH,F H CH,F OH H 2
1-547 | CH,CH CH,OH H CH,CH OH H 2
1-548 | CH,0H CH; H CH,OH OH B 2
1-549 | CH,CH CH,F H CH,0H OH H 2
1-550 | CH,F CH,OH H CH,OH OH H 2
1~551 | CH,F CH; H CH,0H OH B 2
1-552 | CH,F CH,F H CH,0H QH H 2
1-553 | CH,OCH; CH,OH H CH,0H OH H 2
1-554 | CH,OCH, CHy H CH,0H OH H 2
1-555 | CHOCH, CH.F H CH,OH OH H 2
1-556 | CH; CH,0H o H OH CH,CH 1
1-557 | CH; CH,0H H CH,0H OH CH,CH 1
1-558 | CH,OH CH,0H H CE,0H OH CH,CH |1
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1- 488 CH2Cl CH2OCH3 H CH2OH F OH 1 _  1-489 CHzCl
CH2OH H CH2F F OH 1 1-490 CH2C1 CH3 H CH2F F OH 1
1-491 CH2Cl CHzF H CH2F F OH 1 1-492 CH2Cl CH2OCH3 H
CHzF F OH 1 1-493 CH2Cl CH2OH CH3 CH2OH OH OH 1
1-494 CH2Cl CH3 CH3 CH2OH OH OH 1 1-495 CH2Cl CHzF
CH3 CH2OH OH OH 1  1-496 CH2E€1 -CH2OCH3 CH3 CH20H OH OH
1 1-497 CH2Br CH2OH H CH2OH OH H 1  1-498 CH2Br CH3 H
CH2OH OH H 1 1-499 CHzBr CHzF H CHROH OH H 1 1-500
CHzBr CH2OCH3 H CH2OH OH H 1 1-501 CReBr CH2OH CH3
CH2OH OH H 1 1-502 CHzBr CH3 CH3 CHPQH O H 1 1-503
CHzBr CHzF CH3 CH2OH OH H 1 1-508 RCH2OCH3 CH3
CH2OH OH H'1 1-505 CHzBr,CH2OH H OHH1 1-506
CHzBr CH3 H CH2F OH H 1 QSOB%r CHRF H CHzF OH H

1 1-508 CHzBr CH2OCH3 H 1 1-509 CHzBr
CH2OH H CH2OH F H 1-510 CHROHF H1 1-511
CHzBr CHzF H CH2OH F_H Br CH2OCH3 H CH2OH
FH1 1-513 CHzBf 1 1-514 CHzBr CH3
HCH2F F H1 - 1-515 GHzBr CH2F H CH2F F H 1 1-516
CHzBr cH2ocH3 H'"®&zFIF B 1-517 CH2Br CH2OH H CH2OH
OH OH1 1-518 CH2BrO¢H3 H CHaghl OH OH 1 1-519 CH2Br
CH2F H CH2OH OH OH 1 1-520 CH2Br CH20H CH3 CH2OH OH
OH 1 1-521 CH2Br CH3 CH3 CH2OH OH OH 1-522 CH2Br CH2F

CiBaa20H OH OH 1-523 CH2Br CH20CH3 CH3 CH2O0H OH OH 1

1524—¢cH2Br—CeH2oHH- e -4 041 —31-525-CH2Br—CH3—H
PF oioH 1 2 R . - D
2-1 CH; CH,0H H CH,0H OH H 1
2-2 CH; CH; 3 CH,OH 0H H 1
2-3 CHj CHyF H CH,OH OH H 1
2-4 CH, CH,CCH, H CH,OH OH H 1
2-5 CHg CH,CH; H CH,OH OH H 1
2-6 CHg Tpr H CH,0H OH H 1
2-7 CHj ipr H CH,OH OH H 1
2-8 CHs "Bu H CH,0H OH H 1
2-9 CH, iBy B CH,OH CH H 1
2-10 CHs *Bu H CH,O0H OH H 1
2-11 CHy “Pn H CH,0H CH H 1
2-12 CHj “Hex H CH,OH CH H 1
2-13 CH; CH,OCH,CH; | H CH,OH CH H 1
2-14 CHy cH,0ler H CH,0H OH H 1
2-15 CH, CH,0"Bu H CH,OH OH H 1
2-16 CH, (CH,) ,F H CH,OH OH H 1
2-17 CH, (CH,) 3F H CH,OH CH H 1
2-18 CH; (CHa) 4F H CH,CH OH H 1
2-19 CH, (CH,) 5F H CH,0H CH H 1
2-20 CH, {CH,) ¢F H CH,0H OH H 1
2-21 CHj CH,Br H CH,OH o}:} H 1
2-22 | CH, CH,C1 H CH,0H oH H 1
2-23 CH; CH,I H CH,0H CH H 1
2-24 CHs CH,OH CH,CH; CH,OH CH B 1
2-25 CHj; CH,0H "Pr CH,OH OH H 1
2-26 CHs CH,OH ipp CH,OH OH H 1
2-27 CH, CH,0H "Bu CH,0H OH H 1
2-28 CHs CH,0H *Ru CH,CR CH H 1
2-29 CH; CH,0H iBu CH,OH oH H 1
2-30 CHs CH,0H "Pn CH,0H OH H 1
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1-526
CH2Br

CHz Br

FOH4d1 1-532 CHzBr

CH2Br

CH2F H CH2F OH CH 1
CH2OCH3 H CHzF OH OH 1 1-528 CH2Br
CH2ZOH F OH 1 1-529 CHZBr

CH2F H CH2OH F OH 1 1-531 CHzBr

FPO403s 26 1-527
CH2OH H

CH3 HCH2ZOH F OH 1 1-530
CH2OCH3 H CH2C0H
CH2CH H CHzF F OH 1 1-533 CH2Br

CH3 HCH2F F OH 1 1-534 CHdzBg CHzF H CH2F F OH 1
CH20OCH3

1-535

CH2Br

CH2OCH3 H CH2F F OH 1 1-536 CH2Br
HCH20H OH CH 1 1-537 CH2I CH2ZOH H CH2OH OH H 1

HERRolCE o To8hn o tn ([ @ay F 8 1 gl o
e | oo RIS 1 gATPl By L oot ot 4 L
1L545 CES cH3 WERREE O ‘20 1L BAE o3 OPE H QEzE oHlt
235 146%7 CHOQH-FH2 OH [HCHOH WhGHH 2 1848 CHIPOH CRA
CEPOHBH H 2 | C4:0%549 CHRGHC 2P CH2OH®®OH H 2H 1-550
CH2F CHReiH H CHREGRE OH H (24:) fE 55°H.EH2F CHR®H CHIGH OH |H
2| 2-38 5526,CH2F CERPH H CHR@H OH Hun 1- 553 o€H2OCH3 CH2CGH
H G OHcH H 2 i cdob54 CQHRECH3 GHInH CH2Qkds OH H |2 1
1: 5% CEROCH3 Cklbs H CHRZGE: OH Hau 1-556 o£H3 CHZOH H |H
CHZORL, L 1-9%doH3 QHH H (aﬂ;_dﬂl-lgj u%u-lhl EL- 958 1
¥ 3 ua;au-l H k,Elézb.ﬁ'l UH [FIZUA CHIZ-dI'_I‘ULPUJS 44 R H 1
2-43 | CHs CH,OH OCHj CH,0H 0H H 1
2-44 CHs CH,CH OCH,CH; CH,0OH oH H i
2-45 CHj CH,CH O"Pr CH,08 OH B 1
2-46 | CH; CH,0H o'pr CH,OH oH B 1
2-47 | CH; CH,CH 0°Bu CE,OH oH H 1
2-48 CH; CH,OH 0"Bu CH,0H OH H 1
2-49 CH; CH,CH o'Bu CH,0H oH H 1
2-50 CH; CH,0H C"Pn CH,0H OH H 1
2-51 CHg CH,0H O”Bex CH,OH OH H 1
2-52 | CH, CH,OH B CH; OH H 1
2-53 1 CHg CH,0H B CH,CH; OH H 1
2-54 CH; CH,OH H "pr OH H 1
2-55 CH; CH,OH H ipr OH H 1
2-56 CHjs CH,0H H "Bu OH H 1
2-57 CHy CH,0H H ‘Bu OH H 1
2-58 CH, CH,OH H igy OH y 1
2-59 | CH, CH,OH H "Pn OH H 1
2-60 | CHy CH,0H i1 "Hex oH H 1
2-61 CH; CH,0B H CH,Br OH | = ]
2-62 CH; CH,OH B CH,C1 OH 1B 1
2-63 | CHz CH,0H H CH,T OH H 1
2-64 CH; CH,CH H NH, OH H 1
2-65 | CH; CH,OH H N (CHa) , OH H 1
2-66 | CHa CHROH H NHCH (CH,0H) , | OH H 1
2-57 CHj; CH,OH H OH OH H 1
2-68 CHsy CH,0H H H OH H 1
2-69 {CH; CH,OH H F OH H 1
2-70 | CH,y CH,OH H Br OH H 1
2-71 | CHs CH,0H H c1 OH H 1
2-72 CHj CH,OH H I OH H 1
2-73 | CHa CH,0H H CH,0H CH, H 1
2-74 CHa CH,0H H CH,OH CH,CH; H 1
2-75 | CH; CH,0H H CH,OH CH,CH H 1
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R71NRI RS ROOOCH R 0 OHHOW", OH OH (la')
(Table 2) No. R R2 R7 R3 RA Rs n 2-1 CH3 CH2OH H
CH2OH OH H'1 2-2 CH3 CH3 H CH2OH OH H 1 2-3 CH3 CH2F
HCHR2OH OHH 1 2-4 CH3 CH2OCH3 H CHSOH OH H 1 2-5
CH3 CH2CH3 H CHROH OH H 1 2-6 CH3 "Pr H CH2OH OH H

2-7 CH3 '"Pr HCH2ZOH OHH 1- 238 CH3 "Bu HCH2ZOH OH H 1
2-9 CH3 1BU HCH2ZOHOHH1 2-10 CH3 tau H CH2OH OH H
1 2-11 CH3 "Pn HCH2ZOH OHH 1 2-12 CH3 "Hex H CH2OH
QT LToR 13 O, Gre0CRCHs HICHRgH OFf fi e ST 18 OO
et ) 2EPL e pefi-or H 17 Gl L I |-
B o 5URY crg [V orpy 4R o PR 15 19 |
Qs L ClbPsr 1 CEPOH ol i 1~ 2 3 %Pn (ol [épon [
B9 1% 01 ClEPippr [l crpoH i H 1 209l e Borp ey L
HCEROH"H H 12993 CHE CH2| IHMHeERPOH _OHCHMF1 2824 CHIZ |
CH2EH CHRCH3 CHoPE OH HH1 2- 25°BCH3 CH2ORHE:tPr CH2O0H QH
H2ts3 2126 CH3 CHEGH ' P ECH20H Qo 1  2-{2%eCH3 [@H20H | 1
"IBusLCH2GH OH H;j tu.on B CH,0H CH,T H 1
2-85 CHs CH,OH H CH,0H H H 1
2-86 CHj CH,0H K CH,CH OCH, H 1
2-87 CH; CH,0d H CH,CH OCH,CH; H 1
2-88 CH; CH,0H H CH,CH o°Pr H 1
2-89 CHs CH,OH H CH,0H oler H 1
2-90 CHj3 CH,0H B CH,CH O"Bu H 1
2-91 CH, CH,OH H CH,CH o'Bu H i
2-92 CH; CH;OH H CH,CH O'Bu H il
2-93 CHg CH,OH H CH,OH O"Fn H 1
2-94 CH, CH,OH H CH,CH O"Hex H 1
2-95 CHj CH,OH H CHRCH Br H 1
2-96 CHj CH,OH H CH,CH clL H 1
2-97 CHj CH,OH H CH,CH I H 1
2-98 CHy CH,OH H CH,0H OH CHj 1
2-99 CH; .| CH;OH H CH,CH OH CH,CHy | 1
2-100 | CH; CH,OH H CH,CH OH CH,F i
2-101 | CH; CH,CH H CH,CH OH OCH; 1
2-102 | CH; CH,CH H CH,OH OH OCH,CHy | 1
2-103 | CHg CH,0H H CH,OH CH o"Pr 1
2-104 | CH; CH,0H H CH,OH OH opr 1
2-105 | CHa CH,CH H CH,0OH CH O"Bu 1
2-106 | CHg CH,OH H CH,OH OH oiBu 1
2-107 | CHs CH,CH H CH,0H OH 0"Bu 1
2-108 | CH; CH,OH H CH,CH OH o"pn 1
2-102 | CHs CH,0H H CH,0H OH O"Hex 1
2-110 | CH; CH,CH H CH,0H OH F 1
2-111 | CH; CH,CH CHay: CH,OH O H 1
2-112 | CHg CHj CH, CH,CH OH H 1
2-113 | CH; CH,F CHj, CH,0H OH H 1
2-114 | CH CH,0CH; CH, CH,CH OH H 1
2-115 | CH; CH,CH H CH,CH F H 1
2-116 | CHs CH; H CH,OH H 1
2-117 | CHs CH,F H CH,OH H 1
2-118 | CHs CH,0CH, H CH,OH F H 1
2-119 | CHy CH,OH H CH,F CH H 1
2-120 | CHy CH; H CH,F CH H 1
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2-28 CH3 CH2OH ' Bu CH2OH OH H 2-29 CH3 CH2OH ' Bu CH2OH
OHH1 2-30 CH3 CH2OH "Pn CH2OH OH H 1 FP0403s 28
2-31 CH3 CH2OH "Hex CH2OH OH H 1 2-32 CH3 CH2OH CH2OH
CH2OH OH H 1 2-33 CH3 CH2OH (CH2) 20H CH2OH OH H 1
2-34 CH3 CH2OH (CH2)30H CH2OH OH H 1 2-35 CH3 CH2OH
(CH2) QOH CH2OH OH H 1 2- 36 @Bi3- CH2OH ( CH2) 50H CH2OH
OHH1 2-37 CH3 CH2OH (CH2) 60H CH2OH OH H 1 2-38
CHSCH2()—|CH2FCH3()—|O—|H1 2-39 CH3 CH2OH CH2Cl1

G2 PEA T Fedp CHS TGFPOR (PR CFROf O H T, 2741
GeEgtoegeRan T 2y o oot ol beor),
e etrperaEHEGH-aH 42 UB“cHaCHREH O P "o OH
QHH 112 46 CH3CH2OH O Pr CHICH OF4 H 17 2.4718p3 1!
OB OF By CHOE:PH H 1% 2-48 HF CcH2OH| 6 Bu_CHFOH OHLL
H21'%%. 9% CcH3 CRPP¥S:- QO B CHPOH @I H 1 2F50 3 HCH2 OHI L
) PREICHIEH OH HCHCE 2- 51 BCH3 CHX®4EO' Hex |€H20H Q9 H 1 |1
2-5228CHSH:CH2 OH | FsCH3 OjiHH 1 2t &3PECH3 CHROH H QE2CH3 ;1
QH-Eksl | cR- 54 CHBLEH2OH |H " Pr OHtekdel  2- 555 CH3 Cl2OH Hi 1
"Pri0H| Bl 2- 56:,6H3 CH26H H "BikdeH H 1| o2-57 CH3 1
OH2eH Her,Bu OH[H,I 2-88uCH3 OB H  BUoOH H 1052-59
RS CHPER H " PiciH H T cZ-60 OHg, &H20H gy Hex Qg 17y
2rR L, u?f”:. ELGHZBr o5 H 1] 2532 CHS TGO 1L HICT
Rt tce o H, P, ! BT OH OH 1
2-135 | CE, CHs H CH,F OH oH 1
2-136 | CBE, CH,F K CE,F oH OH 1
2-137 | CH; CH,OCH; H CH,F oH OH 1
2-138 | CH, CHE,OH H CH,0H F OH 1
2-139 | CB, CHj H CEOH F OH 1
2-140 | CHy CE,F B CH,OH F OH 1
2-141 | CH; CH,0CH; H CH;OH F OH 1
2-142 | CHs CH,CH B CH,F F OH 1
2-143 | CHy CH; H CH,F F OH 1
2-144 | CH, CH,F H CH,F F OH 1
2-145 | CHy CH,CCH, B CH,F F OH 1
2-146 | CHy CH,OCH, B CH,OH OH OH 1
2-147 | CHyCH, CH,CH B CH,OH OH H 1
2-148 | "pr CH,OH H CHE,0R oH H 1
2-149 |‘'pr CH,OH H CH,OH OB H 1
2-150 | ™Bu CH,CH H CH,0H od H 1
2-151 | iBu CH,0H H CE,OH OH H 1
2-152 | *Bu CH,CH H CE,0H OH H 1
2-153 | ®Pn CH,CH H CH,0H OH H 1
2-154 | “Hex CH,CH H CH,0H OH H 1
2-155 | CH,OH CH,OH H CH,OH OH H 1
| 2-156 |cmon CHj H CE,OH oH H 1
2-157 | CH,CH CH,F H CE,OH od H 1
2-158 | CH,CH CH,0CH;, H CH,0H oH H 1
2-159 | cH,0H CH, H CH,CH oH H 1
2-160 | CH,CH CH,F H CH,OH OH H 1
2-161 | CH,OH CH,0CH, K CH,OH OH H 1
2-162 | CH,CH CH,CH; B CEOH o} H 1
2-163 | CH,CH °Pr H CE,OR o} H 1
2-164 | CH,OH ‘pr H CB,0H OH H 1
2-165 | CH,CH "Bu H CH,0H OH H 1
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2-64 CH3 CH2ZOH H NH2 OHH 1 2-65 CH3 CH2OH H N(CH3) 2
OHH1 2-66 CH3 CH2OH H NHCH(CH2OH)2 CHH 1 2-67 CH3
CHZOHHOHOHH1 2-68 CHB CHZOHHHOHH 1 2-69 CH3
CH2OHHF OHH1 2-70 CH3 CH2ZOH HBr OCHH 1 2-71 CH3
CH2ZOHHCI OHH1 2-72 CH3 CH2ZOHH I OHH1 2-73 CH3

CH2ZOH H CH2ZOH CH3 H 1 2-74 eH3- CH2O0H H CH20H CH2CH3 H
1275CH3CH20—|HCH20—|CH20—|H1- FP0403s 29 2-76

CHSCH2()—|HCH3()—I(CH2)2 H1 2-77 CH3 CH20H H CH2CH
([GEgeSTEE G 1 P=a08 CHS TEHZOH F GIgOR (Oigy 4 OR ! 715
Ci—jé%‘g—;i "'2'@‘{560 { ﬁ 1+—2 511 O{Ek\ﬁ. .451;. HLQ B%H C.L'.E’EL.tflr]l
Gt B o P g ool fpct % g3 €08 crpdi 1 |1
QetE CEBEr H 17584 ¢ CHRaN S CHROH B8R Wi 2-g8
TP cHpBIPEE 17 2- 86 (CERRCHPOH| BF CH2 OHIFOCHR 1H)

1| -5 7R CHP €L BF CHR &M CHPH 1 2088 CH3ECHPQOH:
H 2 CHZOF@PPr  H| 3808 89 | @H3 CHIGHSH CH2OHYO Pr H#1 1
2-9073CHSE-CBH2OH| HEgERP OH | @' BU H [Icr.0R- 91 CliH8r CH2 OhlrH 1
CH2OH OcBon H 1| c2892 CHB CH2O0H da.o€H20H OQ6BU H 1a 2-931
QH31 GHR GbiH CH2EEE10' P jHl 2- 94 |(@H3s CH2OH | B CH2ORzO" He X 1
H L 17e2{ BholCH3 CEROH H CRZOH B[ diok  2- 96 okH3 CHIZOH Hy
QRO T8 T Foldy O3 [CHREF 1 G OH T Wil 298 OB T,
ﬁfﬁgﬂlﬂgwu—l OF G T n]& 99 LQg DWU‘I H 20O 1
Gr2ers CH,0H CH,CH ipr CH,OH o H 1
2-180 | CH,OH CH,OH "Bu CH,0H OH H 1
2-181 | CH,0H CH,CH “Bu CH,0H OH H 1
2-182 | CH,OH CH,CH iBu CH,OH OH H 1
2-183 | CH,0H CH,CH “Pn CH,OH OH H 1
2-184 | CH,0H CH,O0H "Hex CH,OH oH H 1
2-185 | CH,OH CH,OH CH,CH CH,OH OH i 1
2-186 | CH,OH CH,OH (CH,},0H | CH,OH 0H H 1
2-187 | CH,0H CH,OH (CH,)s0H | CH,OH OH H 1
2-188 | CR,CH CH,OH {CH,} ,CH | CH,OH OH i 1
2-189 { CH,CH CH,0H (CHp}sOH | CH,OH oH " 1
2-190 | CH,OH CH,OH (CHz) gOH | CH,OH OH H 1
2-191 | CH,OH CH,OH CH,F CH,0H OH H 1
2-192 | cH,oH CH,OH CH,C1 CH,OH oH H 1
2-193 | cH,om CH,OH CH,Br CH,OH OH H 1
2-194 | CH,CH CH,OH CH,I CH,OH OH H 1
2-195 | CH,0H CH,0H . OH CH,OH OH H 1
2-196 | CH,OE CH,0H OCH, CH,0H o H 1
2-197 | CH,OH CH,0H OCH,CH, CH,OH OH 1 |1
2-198 | CH,OH CH,OH o"Pr CH,OH OH H 1
2-199 | CH,CE CH,OH o'zr CH,OH OB H 1
2-200 | CH,OH CH,OH O"Bu CH,OH OH H 1
2-201 | CH,OH CH,OH O'Bu CH,0H 08 H 1
2-202 | CH,OH CH,OH o'Bu CH,0H o8 H 1
2-203 | CH,OR CH,OH O"Fn CH,0H OH H 1
2-204 | CH,OH CH,0H C"Hex CH,0H OH H 1
2-205 | CH,CH CH,OB H CHs oH H 1
2-206 | CH,OH CH,OH H CH,CHy o" H 1
2-207 | CH,OH CH,0H H CH,Br 0" H 1
2-208 | CH,OH CH,OR H CH,C1 OH " 1
2-209 | CH,OR CH,OH H CH,I OH H 1
z~210 | CH,OH CH,OH H OH OH H 1
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2-100 CH3 CH2O0H H CH2O0H OH CH2F 1 ' ..
H CH20H OH OCH3 1 2-102 CH3 CH20H H CH3OH OH OCH2CH3 1

2-103 CH3 CH2OH H CH20H CH O'Pr

CH2CH OH O1Pr
2-106 CH3 CH2ZOH H CH2OH CH 0'BU 1  2-107 CH3 CH2OH H
CH20H OH 0"Bu 1 2-108 CH3-G#GH H CH20H OH O'Pn 1
2-109 CH3 CH OH H CH20H OH O'Hex 1 2-110 CH3 CH2OH H

2-101 CH3 CH20H

1 2-104 CH3 CH20H H
1 2-105 CH3 CH2OH H CH2OH CH O'BU 1

CH2()—I()—|F1 2111CH3CH2()—ICH3CH2()—|()—|H1 2-112
P Bl CHAGEL O HT 27 Ty O "CH2F,, ORS” CHig OF Ot
VeSS e W B X i Bl R A N B i b
(»Izle\ﬂ?I 1 \.6IHIL\JI T | ) - L LU Ul R }./I |®) LIRS L f_]. 1
2307 o o P H S oMl R 117318 cHR L Bl ocHg T H
CERE SR 2l 949 ol B o HCH-DI: od 1% 2.130 3l
QHE321Y Qb |-FHgoH EPQ4B3s 30 |12-121 CHRHZE WMECHZE| !
1] | CEQH1 29 HCH2 0 H CHZECHH H 1| CH- 123 | €43 1
CHE2EA HEH2F FI$9=E  2- 124 CH3 |CHREH CH2IFCHECHd 1| H2-12512
CH3218HPFH.4H CH2FesorH 1 | R2- 126 (HMB.o€H3OCHB ™8+ CH2FeF H 11
2328 ChBosCH2 OrtabsCH2OHE OH CH |ke0B- 128 CH3 CH3 | CH2OH
H- 3 [lor,ca 129 &8 CHzFsH CH3OHsGH OH 1[=:2- 130 [6H3 1
CHZEH (CHBorCHZOMEI OH 13 2- 131 &g CH3™ CH3 CHZOF OH O
1225 182, S0 sl THOM OFf cold, T2~ 133 CH3 [GH2OCHS
C _22l3,I‘I£ L B _lCH,jiOH £- 1 Sﬂ CHo L,IEﬁ_}OﬁI | “’_Pnu_l u1HJ. 1
23 B et apPF ot e+
2= JOE Hy H CH,OH “Hex H 1
2-225 | CH,CH CH,OH H CH,OH CH,CH H 1
2-226 CH,CH CH,CH H CH,CH CH,F H 1
2-227 | CH,0H CH,0H H CH,0H CH,C1 H 1
2-228 CH,0H CH,0H B CH,OH CH,Br H 1
2-229 { CH,OH CH,OH H CH,OH CH,I H 1
2-230 | CH,OH CH,0H H CH,OH B H 1
2-231 | CHy0H CH,0H H CH,OH OCH; H 1
2-232 | CH,0H CH,OH H CH,OH OCH,CHs H 1
2-233 | CH,0H CH,CH H CH,OH Br H 1
2-234 CH,0H CH,OH H CH,CH Cl H 1
2-235 | CHROH CH,0H H CH,CH I H 1
2-236 | CHOH CH,0H H CH,CH OH CH; 1
2-237 CH,CH CH.OH H CH,0R 0OH CH,CH; 1
2-238 | CH,0H CH,0H H CH,0OH OH CH,F 1
2-239 | CH,CE CH,OH H CH,0H OH OCH; 1
2-240 | CH,OH CH,CH H CH,OH oH QCHoCHs | 1
2-241 | CH,OH CH,0H E CH,OH CH F 1
2-242 | CH,OH CH,OH CH; CH,OH OH B 1
2-243 | CH,OH CHs CH, CH,OH OH B 1
2-244 | CH,OH CH,F CH, CH,0H OH H 1
2-245 | CH,0H CH,0CH; CH, CH,0H OH H 1
2-246 | CH,0H CH,0H H CH,F OH H 1
2-247 | CH,0H CH, H CH,F OH H 1
2-248 ] CH,0H CH,F H CH,F OH H 1
2-249 CH;0OH CH,OH H CH,0H E H 1
2-250 | CH,CH CHs H CH,OH F H 1
2-251 | CH,CH CE,F H CH,OH F H 1
2-252 | CH,CH CH,0CH; 2t CH,OH F H 1
2-253 | CH,0H CH,0CH; H CH,F OH H 1
2-254 CH,OH CH,0B i | CH,F ¥ H 1
2-255 | CH,0H CHy H CH,F H 1
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2-136 CH3 CH2F H CH2F OH OH 1 2-137 CH3 CH20CH3 H
CH2ZF OH OH1 2-138 CH3 CH2ZOH H CH2ZOH F OH 1 2-139
CH3 CH3 HCH2ZOH F OH1 2-140 CH3 CH2F H CH2ZOH F OH 1
2-141 CH3 CH20CH3 H CH2OH F OH 1  2-142 CH3 CH2OH H
CH2ZF F OH 1 2-143 CH3 CH3 H CH2F F OH 1 2-144 CH3
CH2F HCH3F F OH 1 2-145 €H33CH20CH3 H CH2F F OH 1
2-146 CH3 CH2OCH3 H CH20H OH OH 1  2-147 CH2CH3 CH2OH

HCH2ZOH CHH 1 2-148 "Pr CH2OH H CH2ZOH OH H 1 2-149
1P eHBEEbH CHREEE OH H[E 2- I5Qa,Bu CHZOH H CHY H
1 5 Z5715ds,0iBu CHZE R H CHZOA OH Rag- 102 Y IR
CRZtH ek b L 43R cz%g"'zf?" 'EH}OEILhm od guf‘r*u 1
X St O OOt T — 2395 ol 5l Y
Gtz P OH-eHg H-eregH BH-H-1 12 BOH—

Cdég_gﬂH_uz.Lu. -1 21758 oHad PR B0 cHR Ol o !
127501 55 L BB o olBod o- EPE 2. 160 %FBH2OH I L
o CERY 5 $H=P5H0 G OCHRL 98 H OH 1
CHz2 83 CFReHR H| E:pOH QHEH 1. 68 CH2OHC® Pr 1
H-Ff41 | C0M 64 CHROH CH CH2OHEOH H 1 |25165 ( 1
Buz¢d CHRGH OH! #.dcs: FP0483s } |-cH.ou OH - - - - 1
-2-266- | CH0% - - - § e - 81 2-166,CH20H |Bu H CH 1
H2t26724 dihoh CH2OH,Bu H CeROH OHdd=l 2- 168x CHZOH 1
H2 ¢ o1 17 2ed 9 CHIGH " HeX | CH2Z0H O H T 1
2-269 | CE,OH CH,OCH, B CH,F OH - 1
2-270 | CH,0H CH,0H B CH,OR F 1
2-271 | CH,08 CH; B CH,OH F 1
2-272 | CH,0H CH,F E CH,0H 7 1
2-273 | CH,0H CH,OCH; B CH,OH P 1
2-274 | cH,08 CH,O0H H CB,F F 1
2-275 | CE,0H CH; B CH,F F 1
2-276 | CH,0H CH,F B CHF F 1
12-277 | cr,08 CH,OCH,3 E CH,F F 1
2-278 | CH,F CH,OH H CH,0H OH H 1
2-279 | CH,F CH, H CH,OH OH H 1
2-280 | CH,F CH,F y CH,O0H OH H 1
2-281 | CH,F CH,OCH, H CH,0H OH 3 1
2-282 | cH,F CH,CH5 H CH,0H OH H 1
2-283 | CH,F CH,OCH,CH, | H CH,OH oH H 1
2-28¢ | cHyF CH,C'Pr H CH,OH OH H 1
2-285 | CH,F CH,O'Bu H CH,OH OH H 1
2-286 | CH,F CH,CR H CH, - OB H 1
2-287 | CH,F CH,0B B CH,CH, o H 1
2-288 | CH,F CH,0B H CH,Br O H 1
2288 | CH,F CH,OH H CH,Cl OH H 1
2-290 | CHF CH,O0H H CH,I OH H 1
2-291 | CH,F CH,OH H OH OH H 1
2-292 | CH,F CH,OH H H OH 3 1
2-293 | CH,F CH,OH H F OH H 1
2-294 | CH,F CH,OH B CH,OH CHa H 1
2-295 | CH,F CH,O0H H CH,O0H CH,CH, E 1
2~296 | CH,F CH,0H B CH,CH CH,OH B 1
2-297 | CH,F CH,OH H CH,OH CH,F H 1
2-298 | CH,F CH,0H B CH,0H H B 1
2-299 | CH,F CH,0H H CH,OH OCH, H 1
2-300 | CH,F CH,0H H CH,0H OCH,CH, | H 1
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2-170 CH2OH CH2OCH2CH3 H CH2OH CH H 1 2-171 CH2CH

CH20 Pr

2-174 CH2CH

HCH2ZOH OHH 1 2-172 CH2OH CH20'Bu H CH2OH OH
H1 2-173 CH2OH (CH2)2F H CH2OH CH H 1 -
CHZBr
2-176 CH2OH CH2I

HCH2O0H OH H 1 2-175 CH2OH CH2C1 H CH2OH CH H 1
HCHROH OHH1 2-177 CH2OH CH2OH

CH2CH3 CH2O0H CH H 1 2-178_CGi2QH CH2OH " Pr
1 2-179 CH20H CH2OH =Pr

CH20H OH H
CH2ZOH OHH 1 2-180 CH2OH

CH2CH "Bu CH2ZOH OH H 1 2-181 CH2COH CH2OH t Bu CH20H OH

H-A——2++82—CHOH—-EHPOHT - BY-CHROH-OHH-1—2-183TEH2EH
o 1 BET crp ol 11| "2 194 \CPERH CHRORE Hex [CHROH | -
CH % | SBF 185 oEBOH cHpde cHea oo ol 1 2F186 |
CHze CcERtH (CoHPR9H oiod OH PP 2. 187 TCHR ORI EHROH | !
(IGBY30HEH OH| 64PH 1 13- 188 CQHPER CH2OHOY CHR) yOH 1
GHPe¥ OFfeH 1 208D CHIEH CH2OHHOBH2) 50PE CH2 OHCERE:H |1
2L 219% CEROH CHROHo{ CH2) 60H CH2@oeH H 1] o02- 191 [eHPOH |1
CH2@H CERFE CH20OLGH H 11 2- 192 @HROH CH2GH CH2 Cte:GH2 OH
OH-Bbsl | c2r 193 CHROH CH2®@H CHZBres?OH OHolH 1 203894, |1
H2edd CHZOH PG 20OHH H 1§ 50595 oid CHZQH. OH |2
Grcsis PebH 1 21 ey LrzUs LHAOR deptS LHAW OH AL = [
BT o5 ane 80 cd&T o Bl Blio o e 2idor |
OoH oEbby o R o O H 1 192902 cHROH cHRAE O BU-
A OE=H 1 25588 CHOAY CEp QR p CH2EH_od HM 1

228 CHREH CHPEH aHex PCH2OH IAE:FH 1 2- 26% CHP G CH2(
TR OFfef 1' . | CH:5- 206 {BH2OH QHP'EH H O3 oH[H 1 |t
2l 207 CEREH CH2OMOH CHABr OH H cheon F E 2
2-318 | CH,F CH,OCH, E CH,F OH B 1
2-319 CH,F CHa H CH,0H F B 1
2-320 | CH,F CH,F H CH,0H F H 1
2-321 | CH,F CH,OCH; H CH,0H F H 1
2-322 | cH,F CH,0H H CH,0H OH OH 1
2-323 | cH,F CHa H CH,CH OH oH 1
2-324 | CH,F CE,F H CH,OH OH oH 1
2-325% | CH,F CHROCH; H CH,CH OH OH 1
2~326 | CHF CH,OH CHs CH,0H OH o™ 1
2-327 | cH,F CHj CHs CH,0H OH OH 1
2-328 | CH,F CH,F CHy CH,OH oH OH 1
2-329 | CH, CH,OCH CH; CH,OH OH OH 1
2-330 CH,F CH,0H i+ CH.F OH OR 1
2-331 | CHuF CH H CH.F OH OH T
2-332 | CH,F CH,F H CH,F OH CH 1
2-333 | cu,F CH,OCH; H CH,F OH CH 1
2-334 | CH, CH,0H H CH,F F H 1
2-335 | CH,F CHj H CH,F F H 1
72-336 CH,F CH,F H CH,F F H 1
2-337 | CH,F CH,0CH, H CH,F F B 1
2-338 | CH,F CH,0H H CH,F F oH 1
2-339 | CH, CH, H CH,F F OH 1
2-340 | CH.F CH,F i1 CHoF F 0" 1
2-341 | CH; CH,0CH; H CHF F OH 1
2-342 CH,F CH,CH H CH,0H F OH 1
2-343 CH,F CH, H CH,0RH F OH 1
72—344 CH,F CHF H CH,0RH F OH 1
2-345 | CHF CH,OCH; H CH,OH F OH 1
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2-208 CH2OH CH2OH H CH2C1 OH H 1 2-209 CH2OH CH2OH H
CH2 OHH1 2-210 CH2OH CH2OH HOH OH H1 FP0403s 32
2-211 CH2ZOH CH2ZOH HHOH H 1 2-212 CH20H CH2ZOH H F OH
H1 2-213 CH2ZOH CH2OH HBr OHH 1 2-214 CH2OH CH2CH
HA OHH1 2-215 CH2ZOH CH2ZCHH I OHH 1 2-216 CH2OH
CH2ZOH H CH2OH CH3 H 1  2-2173&H20H CH20H H CH2CH
CH2CH3 H1 2-218 CH20H CH2OH H CH2CH "Pr H 1 2-219
CH2OH CH2OH H CH2CH "Pr H 1 2-220 CH20H CH2OH H CH20H

AT ] cngong2 1] RGO CHIGOR T ORgGH ™ BU fiot ~2-222 "CH2OH
1520 B CLBOH HGLpaH e 1 24335 G e |
GET LR e B0 1 A* 5 208 B8 o oS H-clpoH |

O E | P03 00T By oo W GO CrpdiH 1 |3 228 |3

Py CERCYE 1 CERPH oreBr 1.1 | 99820 cH2EH CH2QE H i
OH2CR CHRPCE 1 [ C%. 230 P OH HH CH2 HHI1® 2-23F
O CHee¥: H CH2OH OCHE H 1 P82 CH2OR CH2OHIBH 1
G2 OCHPEH3  HeH:0cH2- 233 CH2OH BHWROH H CH20H BrisH 1
2t 23% CERGH: CH2OHoH CHIGH O H ch.on2- 235 |GH20H CH20H H 1
a2k || cidok, 21286 CH2OH CH2COH dd,de8H2COH CH3 1u 2-234
OHZeRH CeEReH, H CEZOH OH|GH2ZCHS [Ion,od- 238 ChlZOF CHIZOH H

Gk Ol bddlF 1 cp,dend 39 [&HZO0A T A AR S HE
2F 240 CRZOH CHe O H CHIOH O G 'AF""" T25241 qHeeH 3

"‘_ggg e EROH \“@%E T—2= 242 Cp o 2O is—eHagH-oHH
1 e SH IAG—= y €H3 r&ulzg_l aHH1

2-560" T Cu. 0005 CH,OCHS ¥ CH,OR OH H 1

2-361 | CH0CH, CH,CHs B CH,O0R o H 1

2-362 | CH,0CH, CH,OCH,CH; | H CH,OB CH B 1

2-363 | CH,0CH, CHOPr H CH,OH OH H 1

2-364 | CH,OCH, CH,0"Bu H CH,0H CH H 1

2-365 CH,0CH, CH,CH H CHs CH H 1

2-366 | CE,0CH, CH,CH H CH,CH, oH R 1

2-367 CH,OCH, CH,CH H OH OH H 1

2-368 | CH,OCH, CH,CH H H OH H 1

2-369 | CHOCH, CH,CH E 7 OH H 1

2-370 | CH,OCH, CH,OH H CH,0H CH, B 1

2-371 | cH,0CH, CH,08 H CH,CH CH,CEs B 1

2~372 | CH0CH, CH,0H H CH,OR CH,OH E 1

2-373 | CH,OCH, CH,OH H CH,CH CH,F K 1

2-374 | CH,0CH, CH,0H H CH,0H H E 1

2-375 | CH,OCH, CH,CH H CH,OH OCHs H 1

2-376 | CH0CH, CH,OH H CH,OH OCH,CH; | K 1

2-377 CH,0CH; CH,CB H CH,0H Br H 1

2-378 CH,0CH; CH,OR H CH,0H Cl H 1

2-379 | CH0CH, CH,OH Y CH,0H I H 1

2-380 | CH,OCH, CH,0E 3 CE,OH O CH, 1

2-381 | CH,0CH, CH,OF H CH,0H OH CHyCH; | 1

2-382 | cH,0cH, CH,CH i CH,0H OH CH,F 1

2-383 | CH,0CH, CH,0H H CH,0H OH OCH; 1

2-384 | CH,0CH, CH,0H 3 CH,0H on OCH,CH; | 1

2-385 | CH,0CH, CH,OH H CH,0H OH F 1

2-386 | CE,OCH, CH,OH CH, CH,0H OH 3 1

2-387 | cr0cH, CH, CH; CH,0H OH H 1

2-3BB | CH,0CH, CH,F CH, CH,0H OH H 1

2-389 [ CH,OCH, CH,OCH; CH, CH,OH o H 1

2-390 | CHOCH, CH,0H H CH,F F H 1
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2-244 CH2OH CH2F CH3 CH2OH OH H 1 2-245 CH2OH CH20CH3
CH3 CH2ZOH OH H 1 2-246 CH2ZOH CH2OH H CH2F OH H 1
2-247 CH2ZOH CH3 H CH2F OH H 1 2-248 CH2OH CH2F H CH2F
OHH1 2-249 CH2OH CH2OH H CH2OH F H 1 2-250 CH2CH

CH3 HCH2ZOHF H1 '..

CH2(}|CH3HCH2FFH1

2-251 CH2OH CH2F H CH2ZOH F H 1
2-252 CH2O0H CH2OCH3 H CH2OH s H 1 2-253 CH2O0H CH20CH3
HCH2F OHH 1 2-254 CH20H CH3OH H CH2F F H 1 2-255
FP0O403s 33 2-256 CH20OH CHZF

I

QHREF 2=257~CHPOI-EHRBEHR H-EHRF—F_H 12258
cqi TR T A Al i A S R S E
QROR-OH20F 1 [972260 CHPOH CHI Fr cHRoH-OF o4 1 [ P2 261
o CERE oS oy O 1 2.8 cHooHl B OcH3 BH 1
B CReY 1 | 92953 clisthH chd 998 QrpOHORH OH[ P ¢
2.28% CEPE¥: CHPFCH3 CHOBH OH [GBOT  2- 265 Grofior |
CHREXCHBCHEMB: CHYOF OH OlicH:  2- J68:0020H CRROH H|CHzF OH
OH-197 PoBET, CHPOHGHE HcGHZF GHEQH 1 2268 CHIGH CHR
H ZCHBF | OkbdBH 1| ciBer269 CH2OH CHZOGEH3 H Ofak OF Okl |1
I 270 CHReH, CHPed H CFaeH - OH ks 2- 271 [Gh2OF Ohg H s
oWy Pelbtal  Pogd2 CAHGH CHZR GLrCHEOH FobH T [€n273 15
P2 PO Tl b On T OR T Jap e CHZPR, CRROHoE "CHaty
i T IR (s raao 7 el ANE
2%32"@ SEBE e p S oG OH a2 o
04 [CH;0CH, CH,F H CH,0H F CH 1
2-405 | CH,0CH, CH,OCH; H CH,OH F on 1
2-406 CH,0OCHy CH,0H H CH.F E CH 1
2-407 | CH,OCH, CH, H CH,F F oH 1
2-408 | cu,ocH, CH,F H CH,F F OH 1
2-408 CH,0CH3 CH,0CH;4 H CH;F P OB 1
2-410 | CH,OCH,CH, | CH,OH H CH,0H ol B 1
2-411 | CH,OCH,CH; | CHa H CH,OH o1 B 1
2-412 | cH,0CH,CH, | CH,F H CH,0H OH B 1
2-413 | CH,OCH,CH; | CH,OCH, H CH,0H CH B 1
2-414 CH,OCH,CHs | CH,OH CH; CH,OH CH H 1
2-415 | CH,OCH,CH, | CH, CE, CH,0H CH B 1
2-416 CH,0CH,CH; | CH,F CHs CH,0H CH H 1
2-417 | CH,OCH,CH, | CH,OCH, CE, CH,OH oH B 1
2-418 | CH,OCH,CHs; | CH,OH H CE,F CH H 1
2-419 | CE,OCH,CH; | CH, H CH,F CH B 1
2-420 | CH,OCH,CHs | CHF H CH,F CH H 1
2-421 | CH,OCH,CHs | CH,OCH, H CH,F OR H i
2-422 | CH,OCH,CH; | CH,0H H CH,0H F B 1
2-423 | CH,OCH,CH, | CH, H CH,OH F B 1
2-424 | CH,OCH,CH; | CH,F H CH,0H F 5 1
2~425 CH,C0CH,CH; | CH,0OCH; H CH-0OH F B 1
2-426 | CH,OCH,CHs | CH,OH H CH,F F H 1
2-427 | CH,OCH,CH; | CH, E CHE,F F E 1
2-428 | cH,GCH,CH, | CH,F H CH,F F E 1
| 2-429 | CH,OCH,CH; | CH;OCH, H CH,F F E 1
2-430 | CH,OCH,CH; | CH,OH H CH,OH 0H OE i
2-431 CH,CCH,CHy | CH3 H CH,OH OH OH 1
2-432 | CH,OCH,CH; | CH,F H CH,OH OH OH 1
2-433 CH;QCH,;CHy | CH,OCH; H CH,OH OH CH 1
2-434 | CH,OCH,CH; | CH,OH CE, CH,OH 0H OH 1
2-435 CH,CCH,CH; | CH;3 CHs CH,0OH OH OE 1
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2-279 CHZF CH3 H CH2ZOH OH H 1 2-280 CHZF CH2F H CH2CH
OHH1 2-281 CH2F CH2OCH3 H CH20H OH H 1 2-282 CH2F
CH2CH3 H CH20H CH H 1 2-283 CH2F CH20CH2CH3 H CH2CH
OHH1 2-284 CHZF CHZO Pr

HCH20H OH H 1 2-285 CH2F
CH2Bu H CHZOH OH H 1 2-286 CH2F CH2ZOH H CH3 CH H 1
2-287 CH2F CH2O0H H CH2CH3 OH:H 1 2-288 CH2F CH2OH H
CH2Br OHH 1 2-289 CH2F CH2OH H CH2C1 CHH 1 2-290

CHZF CH2OH HCH2I OHH 1 2-291 CH2ZF CH2ZOHH OH OH H 1
"22""w E-CH2 O tChi—1—2F 293 CH2F¢H2 o+ oH-H
zgh,.] SRR S o i (T8 Soc Lbe o dan 10
Cro b G m T 5 [58e” ooy W IBip oy o 1!
112580 TP ER LSRR 1 CHBOH CHZEP 1 2. 288 CHp B PO Y
H W HCHPGHCYs | S5:200 CHSE CHP OHEEM CHo OH [ GEHR H | PH 1
2360 EHCED OH-H CH2 OCH2CH8-"H 1 FRPOB03s 344 1
2-BOE CH2FHCHR OFF-PFHCH20H Br H [ICE:F  2- 302 “CH2F (CIHROH H 2
CH2 O Crr.bguice?4 808 CH2FaCH2OH He@H2OH | [H 1 2-(384 1
QHz e 3CiH2Oet BiECIHR2GH OH C3 1 2-@aE CHzF [€H20H HoeH20H 1
CH—@HZ‘«H%OC]:IZCHZ 3@6 CHz 'HCH20:| HHQHIZO—I Q"h;CHZF OH 2- 3071
T CRER PR TR RO QP31 al R FOHZOH [ CFC
QGGG Ios, 25909 CHI CH2OF o CH2OH O F 112531071
Cr%?E}T:J1ééu5&Hgdﬂ6 434%4 fﬂlqr'H££4§ r;f qﬁéELcﬁqrﬁarI‘rJ1§_ S?EE O;i%z:_ 1
EneR e TS O I i TN ENS 2 A
1 7245 ' cH,OCH,CH; | CH,OCH, B CH,F v OH 1
2-450 | CH,O"Pr CH.CH H CH,0H CH H 1
2-451 | CH,0'Pr CH,OR H CH,OH CH H 1
2-452 | CH,O"Bu CH,0H 3 CH,OH On |5 1
2-453 | cH,0'Bu CH,CH H CH,0H CH B 1
2-454 | CH,O"Bu CH,OH H CH,0H OH H 1
2-455 | CH,0°Pn CH,OH H CH,OH OH B 1
2-456 | CH,O"Hex CH,0H H CH,0H OH H 1
2-457 | CH,C1 CH,0H H CH,OH oH H 1
2-458 | CE,C1 CHs H CH,OH OH B 1
2-459 | CH,C1 CH,F H CH,CH o B 1
2-460 | CE,Cl CH,OCH, H CH,CH o B 1
2-461 | CE,C1 CH,0H CHs CH,CH o" B 1
2-462 | CE,C1 CHs CH; CH,OH oH H 1
2-463 | CB,C1 CH,F CH, CH,CE oH H 1
2-464 1 CH,CL CH,0CH; CHs CH,OH od H 1
2-465 | CH,Cl CH,OH B CH,F OH H 1
2-466 | CH,C1 CH, B CH,F oH H 1
2-267 | CH,C1 CHLF H CH,F od H 1
2-468 | CH,C1 CH,OCH; B CH,F o H 1
2-469 | CH,CL CH,OH 3 CH,OH F H 1
2-470 | caCl CH, H CH,OH F H 1
2-471 | cH,cl CH,F H CH,OH F H 1
2-472 | cH,CL CH,OCH, H CH,OH F H 1
2-473 | caE.Cl CH,0H H CH,F F H 1
2-474 | cH,CL CHj H CH,F F H 1
2-475 | CH,C1 CH,F H CH,F F H 1
2-476 | CH,CL CH,OCH, H CH,F F H 1
2-477 | CH,C1 CH,0H H CH,OH OH oH 1
2-478 | CH,C1 CHs H CH,OH OH CH 1
2-479 | CH,CL CH,F H CH,OH O CH 1
2-480 | CH,CL CH,0CH; H CH,OH OH OH 1
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2-315 CHzF CH3 H CHzF OH H 1 2-316 CHzF CH2F H CH2F
OHH1 2-317 CH2F CH2ZOH H CH2OH F H 1 2-318 CH2F
CH20CH3 H CH2ZF CHH 1 2-319 CH2F CH3 H CH2OH F H 1
2-320 CH2F CH2F H CH2ZOH F H 1 2-321 CH2F CH20CH3 H
CH20HF H1 2-322 CH2F CH2ZOH H CH2O0H OH OH 1 2-323
CH2F CH3 H CH20H OH OH 1 2- 324 CH2F CH2F H CH20H COH
OH1 2-325 CH2F CH20CH3 H CH20H OH OH 1  2-326 CH2F
CH2OH CH3 CH20H OH OH 1 2327CH2FCH3CH3CH2(}I(}I

2= 328 CHRE—CHPF—GHB—CHBEH-CHEH11—2-3291CHPF
GedaEh ﬁﬁgﬁ.wu 1 2 3BEYCipr SHEBH H-Gr B oH:
492 Jogsl S o Gldor ol O 2o 330 |Gipr olpf p |
OHEZES O R 1 2158%8 CHRE PCHR OCHEE® . CHRE O OH 1 1 98-334/ 1
OB SR H CiHSECE:H 1% 2. 335/ €%PDFE CHI | CHPF |PHH 1 | *
2l 336 CFREL CHRFCHOOHRE [B H 1 387 CHPH FCHROCH®EH |
CHPFeE K01 2- 388 CHRF |GH2OH H GHBF F OlF1  2-339 CHAR
COFB-+#1 CEREL F OMicar2- 340 sCH2F OH@kerH CH2HR FF OH 1)'os. 1
20 87ds CFBEL CFD Gk CHRE F OH Gu,@- 342 QWPF OFdGH H |1
C S & R B0 F O3 HGEREOH F T 2344 |1
(.,. ‘9d~{:|éh'2gi'| (.,Hz(ch F OH|E Z2-34 Hg.ﬂ'lél- (.,’I:IAQU'B H [GHZUA [
TR SR WD A £ AL Loy N
Fra | BChug G afbr i eHiE o1 2-34g |
8 SeEp oord SBTErpr [ H1 | 3:%50 cHaEire o+
A9 CCL CH, H, CH,OH OH OH 1
2-495 | cH,C1 CH,F CHs CH,OH OH oH 1
2-49¢6 CH,C1 CH,0OCH, CHs CH,CH QR CH 1
2-497 | cH,Br CH,0H H CH,0H OH B 1
2-498 | CH,Br CH; g CH,0H on H 1
2-499 | CH,Br CH,F q CH,0H OH H 1
2-500 | CH,Br CE,0OCH; H CH,OH OH H 1
2-501 | CH,Br CH,0H CHy CH,0H OH H 1
2=502 CH,Bx CH;y CHj CH,CH OH H 1
2-503 | CH.Br CH,F CHs CH,OH ol H 3
2-504 | CH,Br CH,0CH, CH, CH,0H OH H 1
2-505 | CH,Br CH,OH H CH,F CH H 1
2-506 | CH,Br CH, H CH,F OH q 1
2-507 | cHBr CH,F H CH,F oH q 1
2-508 | CH,Br CH,OCH; H CH,F oH H 1
2-509 | CH;Br CH,0H H CH,OH F H 1
2-510 CH,Br CHy H CH,0H F H 1
2-511 CH,Br CH,F H CH,0H F H 1
2=512 CH,Br CH,0CH4 H CH,CH F H 1
2-513 CH.Br CH,0H H CH, F H 1
2-514 | CHBr CH, H CH,F F B 1
2-515 | CH,Br CH,F H CH,F F i 1
2-516 | CH,Br CH,OCH; H CH,F F ] 1
2-517 CH,Bxr CH,0H H CH,0H CH CH 1
2-518 CH,Br CH,4 H CH,0H QH CH 1
2-519 | CH,Br CH,F H CH,OH OH OH 1
2-520 CH,Br CH,CH CH; CH,0H OB OH 1
2-521 | CH,Br CH, CHj, CH,0H OH OH 1
{ 2-522 | cH,Br CH,F CHy CH,OH OH OH 1
2-523 | CH,Br CH,OCH; CH, CH,0H OH OH 1
2-524 | CH,Br CH,0H B CH,F OH OH 1
2-525 | cH.Br CHs H CH,F OH OH 1
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2-351 CH2OCH3 CH3 H CH2ZOH F H 1 2-352 CH20CH3 CHzF H
CHZOH F H1 2-353 CH2OCH3 CH20CH3 H CH2ZOH F H 1

2-354 CH20CH3 CH2OH H CH20H OH H 1 2-355 CH20CH3 CH3
H CH2OH OH H 1 2-356 CH2OCH3 CH2F H CH2OH OH H 1

2-357 CH2OCH3 CH2OCH3 H CH2OH OH H 1 2- 358 CH2OCH3
CH3 HCH2ZOH OH H1 2-359 GH2eCH3 CH2F H CH20H OH H 1
2-360 CH20CH3 CH2OCH3 H CH2OH OH H 1 2-361 CH20CH3
CH2CH3 H CH2OH OH H 1 2-362 CH2OCH3 CH2OCH2CH3 H

OF2eH Oeh H T 7e363 CHIGQCHS CHRGPT H CHIZEH OH
2F 362 THoRLHS CHELBU HiCHZOH (O H T™27365 CHa

H
O HicsB OHH: 4 2796

h— CAT I IS AT Iy~~~

ﬁ_f\
50T SO0, TP

1

g

10

=
N

D
D

1D AL LIS
|\ 4

W |
2
J

HOE

1
1
H € f‘LI')fY:IU 1
N 1T " OAT 11T L z Elilf‘l_l’) H?%’) HE”—'I—' !
CEB e CEBBM 1 dfoon cHESR1 o 371 crpd !
LCEED oL CEBRSEs 1[f 2. 370°%porin | AL OH HOBp O 2
HEAET 2. 37 8%y ocHE CcHP OH $H:"CHPOH CEzF H 1 CH2- 3714
1

1

1

1
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Nﬁ

E
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CERROH HYEH20H HAEH 1 2-S#5 CH2OCHE3 CH2(iEH
OSH3r H 1|cRF376 CH20CH3 ICGH2XOH H CiH2OH OCHREH3 H
2-2353 7 7#.68H2 OCHBHEGH2 OH [H CH2OH der H 1 2378 CH26CH3
H2OH HoGEROH Chipbte]l 24379 CH2EEHS CH2ORH CHZGH T H
2-2373 § Qx,CH2 OCH3:, &H2 OH |H CHZOH @isCH3™ 1| or- 381 [GHZTOCH

ox HcAF2OH URL BIOCHG o1 2- SR, dyHoCOCHY oA OFF i CH2ORY
RNt T TS =) Bt 7 S A=A 1 D A 2
Fpos b trper g part o F 1 sl qobie oddy o
OO H—2— 387 GHIOcH3 CHE el CHROH o1 HiT 2. 3d¢
DOCH “CHR R CHBSCHROHH.OH H 1 | Bt a a 2
~543 | CH, CH,F H CH,0H F q 2
2-544 CH; CH,OH H CH;F OH H 2
2-545 CHa CH; H CH;F OH " 2
2-546 CH, CH,F H CH,F o H 2
2-547 CH,0H CH,OH H CH,CH oH H 2
2-548 CH,0H CHs H CH,0R OH " 2
2-549 | CH,OH CH,F H CH,OH OH H 2
2-550 | CH,F CH,OH H CH,0H OH H 2
2~551 CH,F CH; H CH,OH OH H 2
2-552 CH,F i CH,F H CH,0H OH H 2
2-553 | CH,OCH; CH,OH H CH,OH OH H 2

| 2~554 | CH,OCH, CH; H CH,0H OH H 2
2-555 CH,0OCH5 CH,F H CH,0H OH H 2
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2-389 CH20CH3 CH2OCH3 CH3 CH20H OH H 1 2- 390 CH2OCH3
CH2ZOH H CH2F F H1 FP0403s 36 2-391 CH20CH3 CH3 H
CH2F F H1 2-392 CH20CH3 CH2F H CH2F F H1 2-393

CH2OCH3 CH2OCH3 H CHzF F H1 2-394 CH2OCH3 CH2CH CH3
CH2OH OH OH 1 2-395 CH2OCH3 CH3 CH3 CH2OH OH OH 1

2-396 CH20CH3 CHzF CH3 CH2OH;H OH 1 2- 397 CH2O0CH3
CH2OCH3 CH3 CH2OH OH OH 1 2-398 CH20CH3 CH2O0H H CH2F
OHOH1 2-399 CH2OCH3 CH3 H CHzF OH OH 1 2-400

CH2OCH3 CHzF H CHzF OH OH 1 2-401 CH2OCH3 CH2OCH3 H
CHzF OH OH 1 2-402 CH2OCH3 CH20H H CH2ZOH F OH 1 - -

2406CH2(I:H3 q-|HCH2
CHzF F OH1 2-4 CHPQCHB \CHzF H CHzF F OH 1 2-409
CH2OCH3 CH20CH3
HCH0H OH H 1

A1 TYCHA CH3CH3HCH2()—|()—|H1

2-412 CH CH2FOH CHZOH OH H 1 2-413 CH2OCH2CH3
CH2OCH3 H ( OHH1 2-414 CH2OCH2CH3 CH2OH CH3
CH2OH Oy 20415 CH20CH2CH3 CH3 CH3 CH20H OH H 1
2-416 CH2 KH3 CH2F CH2ZOH OH H 1 2-417

CH2OCH2CH3 CH2OCH3 CHE OHOHH1 2-418 CH20CH2CH3

CH2C]—IHCH2FC]—IH1 2-419 CH2OCH2CH3 CH3 H CH2F OH H
%-34 CH2OCH2CH3 CH2F H CH2F OH H 1 2-421

CHq21 CH2OCH3 H CH2F OH H 1 2-422 CH2OCH2CH3

CH2OH H CHZOH F H 1 |r2-423 |GF2OCHRCH3 CH3 H £H20OH F H
11'32- 424 QRgOCHZCH3 | Ghidn H |28 H | brH 1 1
3-2 CHs CHs CH,CH | OH 1
3-3 CHs CH,F CH,OH | CH 1
3-4 CHj CH,0CH; | CH,0H | OH 1
3-5 CH; CH,OH CH,F {OH 1
3-56 CHs CHs CH,F |OH 1
3-7 CHj CH,P CH,F |OH 1
3-8 CH, CH,OCH; | CH,F |OH 1
3-9 CH CH,OH CH,OH | CH,OH 1
3-10 CH, CHs CH,0H | CH,OH 1
3-11 CHs CH,CH CH,0H | F 1
3-12 CEs CHs; CH,OH | F 1
3-13 CHs CH,F CH,0H |F 1
3-14 CHs CH,OCH; |CH,0H |F 1
3-15 CHs CH,OH CH,F | ¥ 1
3-16 CHs CH, CH,F | P 1
3-17 CH; CH,F CH,F | F 1
3-18 CH; CH,0CH; |CH,F | F 1
3-19 CHj CH,0H CH,0H |{cC1 1
3-20 CHj CHs CH,OH |C1 1
3-21 CHs CE,0H CH,OH |Br 1
3-22 CH, CH; CH,OH | Br 1
3-23 CHs CH,CH CH,OH |T 1
3-24 CH, CH; CH,O0H | I 1
3-25 CH»CHs CH,0H CH,OH | OH 1
3-26 pr CH,OH CH,0H | CH 1
3-27 ipy CH,0H CH,OH |OH 1
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2-425 CH2OCH3CH3 CH2OCH3 H CH2ZOH F H 1 2-426
CH20CH2CH3 CH2OH H CH2F F H 1 2-427 CH2OCH2CH3 CH3 H
CH2F F H1 2-428 CH20CH2CH3 CH2F H CH2F F H 1 2-429
CH2OCH2CH3 CH2OCH3 H CH2F F H 1 2-430 CH20CH2CH3

" CH2OH H CH2OH OH OH 1 2-431 CH2OCH2CH3 CH3 H CH20H OH

OH 1 2-432 CH2OCH2CH3 CH2E

b CGH2OH - OH OH 1 2-433

CH2OCH2CH3 CH2OCH3 H CH2OH OH OH 1 2-434 CH2OCH2CH3
CH2()—ICH3CH2(}|(}|(}|1 2435CH20CH2CH3CH3CH3

GH2oHOoH-0H1T—FPO403s 243 cH2ecH2GH3—GH2F CH3
q OH QY 2.437 CW(T‘J—WF% BBoc o oroloH o1
QH-22 2- 438BCH2 OCH2 CHB-CEH? QIBEPECHOE OH OH 1} 1 2-1439
QHRBCH2CH3 *BH3 H CHYEHOH OHclizch-éao CH2OCH2CH3| CH2F H
751 OF Of+d, 2- 441 [EhR2 CHZRCHS H CHzF H 1
Cﬁzmm A SIS IR ”‘fcw; B B oF 1
C E Ol TE0%_ 445 | RSB GO CIOBCHR. H FOH1
2-%436 CH2 QCHXBH3 CHR OB H CHIZE-® QBH1  2- 447| CH2OCH2CH3
OH3 36 CH2F ci,d@H 1 ?61424?8 CHRGEHP CH8 CFPE H IGHzA F OH 1
2789 CR2UXCH] &6 CFY O3 1 [Gghy o T 2- 450 QH20' Pr
AH2 GHH—-CH2-EH-OHH 640 ROrPr—CH2OH-H-EH0H OH H
1537452 0P ey crp SRiCE ok oLl 1 2. 458" Grp Ol BU
L BER 1 CHSERPEOH H 1 CHp- 454 BePOBGE CH2oH H IG2AH OH H
1| 3-39455 QKEOPN CH2QEHA CHIAOHIOH{HE1 2- 456 TH2O' Hex
OHR@ol H CHRGED:OH H 1 crocd57 GEPCl oeFPOH H OFHROH OH H 1
2458 TrRQHE 1 ONERIGOF [ilop 4459 CHRCLCroF H
1}_\4&? cﬁonL F0U Ch I (ﬁi;JO\ﬁ LN FI LAY /A B B i 1

3-43 CH,QH CH,F CE,OH | F 1

3-44 CH,0H CH,0OCH; CH,O0H | F 1

3-45 CH;CH CH,0H CHzF F 1

3-46 CH,CH CH3 CH,F F 1

3-47 CH,CH CH,F CH,F F 1

3-48 CHROH CH,OCH; |CH;F |F 1

3-49 CHoOCH; CH.0OH CH,0H | OH 1

3-50 CH,OCH3 CH3 CH,CH |[oOoH 1

3-51 CH,0CH; CH,F CH2CH | CH 1

3-52 CH,QOCH;3 CH,CCH5 CH,OH | OH 1

3-53 CH,0CH3 CH,CH CH,F OH 1

3~54 CH,0CH; CH; CH.F OH 1

3-55 CH,0CH3 CH.F CH,F OH 1

3-56 CH,OCH; CH,0CH5 CH;F OH 1

3-57 CH,0CH; CH,CH CH,0H F 1

3-58 CH,0CH; CHs CH,CH | F 1

3-58% CH,0OCH3 CH,F CH,OH | F 1

3-60 CH;OCH» CH,0OCH; CE,OH | F 1

3-61 CH,CCH; CH,CH CHEF | F 1

3-62 CH,OCH; CHs CH,F |F 1

3-63 CH;CCHaA CH.F CH,F F 1

3-64 CH-OCH3 CH»,0OCH- CHF F 1

3-65 CH,OCH,CHj3; CH,0H CH,OH | OH 1

3-66 CH,OCH,CH, CH; CH,OH | CH 1

3-67 CHR,OCH,CH3 CH,F CH,OH | CH 1
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2-461 CH2C1 CH20H CH3 CH2OH OH H 1 2-462 CH2C1 CH3
CH3 CH2ZOH OH H1 2-463 CH2C1 CH2F CH3 CH2ZOH OH H 1
2-464 CH2C1 CH2OCH3 CH3 CH2OH OH H 1 2-465 CH2C1
CH2OH H CH2ZF OH H1 2-466 CH2C1 CH3 H CH2F OH H 1
2-467 CH2C1 CH2F H CH2F CH H 1 2-468 CH2C1 CH2OCH3 H
CH2ZF OH H1 2-469 CHCl1 CH3@&H H CHZOH F H1 2-470
CH2C1 CH3 HCH2ZOH F H1 2-471 CH2C1 CH2F H CH2OH F H
1 2-472 CH2C1 CH2OCH3 H CH2ZOH F H1 2-473 CH2C1

G204 H _CHZJ'E dsEHL'tH], m%_ﬂ‘b‘éﬂ bEH ,_,,H,\.C.,I:l,zf 1 F H ]l H
G o e e a5 478

A o SRR QHCEH 1 |SFabo [Bpc1 CHPEl M GHROH OH
QP T 2- 48CEGPECE: CHEOEH3 H G OHCH OH 1 FP04i03s -
383-72- 481 |CH2CE. G2 Qandc€HAErOH Qelnl  2- 482 CH2|C1 CH3

LHgF OH O, dbr, &, 49 8s FR2CT GHEF [ CHiZF OH 1| 2-484

H2CT WL*dﬁ:’odE C)gﬂ qu eH 13%25_1{4“5 cHcEt+—¢a2aeH H
CH2O0H-FCoH 2C1 CH3"H CH2OH-E. OH 1~ 2487
CHIPCP_Crze SR P FCHY 1 28488 | Frpcl ool |H CHROoH
F ©H61 2-48900EH2E] | CHROM H@HAF|F OH 1 2-490 [CH2C1
CH8- /W CH2H dH,ddd.ck, 2421 CH2@lr CH2F H CH2F Flm 1
2- 494 CHRZQT (IS [/ CFZF 1fe, OF 17 2- 493 "CHPCT 1CH2OH
CH3—CHREHHEHOH - —2-484—CHP O alB—eH3—CHRaH-oH OH 1
2 4"97U Quorﬂ?@%wzcﬁ‘ﬁzm -l f 2-496 QC
HOOH3 CHEReMHeRs OHCEIQCH: | CHF | F 1

3-81 CH»OCH,CH; | CH,0H CH,F | F 1

3-82 CH,CCH,CH; | CH, CH.F |F 1

3-83 CH,OCH,CHs | CH.F CH,F | F 1

3-84 CH,CCH,CH; | CH,OCH; |CH,F |F 1

3-85 CH,O"Pr CH,0H CH,0H | OH 1

3-86 CH,0*Pr CH.OH CH,OH | OH 1

3-87 CH,C"Bu CH,0OH CH,OH | CH 1

3-88 CH,0*Bu CH,OH CH,OH | OH 1

3-89 CH,0"Bu CHzOH CH,OH | OH 1

3-90 CH,0"Pn CH,OH CH,OH | OH 1

3-91 CH,0 Hex CH,OH CH,OH | OH 1

3-92 CH,F CH,OH CH,OH | OH 1

3-93 CH,F CH; CH,0H | OH 1

3-94 CH,F CH,F CH,OH | OH 1

3-95 CH,F CH;OCH; | CHpCH |0H 1

3-96 CH,F CE,CR CH,F | OH 1

3-97 CH,F CH, CH,F |OH 1

3-98 CH,F CH,F CH,F |OH 1

3-99 CH.F CH,OCH; |CH,F |OH 1

3-100 CH,F CH,0H CH,0H | F 1

3-101 CH,F CH; CH,0H | F 1

3-102 CH,F CH,F CH,0H | F 1

3-103 CH,F CH,OCHs | CH,0H |F 1

3-104 CH,F CH,0H CHF | F 1

3-105 CH.F CHs CH,F |F 1

3-106 CH,F CH,F CH,F | F 1

3-107 CHF CH;OCH; | CH.F |F 1
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2-497 CH2Br

CH2OH H CH20H OH H 1 2-498 CH2Br
CH20H OH H 1 2-499 CH2Br

CH3 H
CH2F H CH2ZOH CH H 1 2-500

CH2Br CH20CH3 H CH2OH OH H 2-501 CH2Br CH2COH CH3 CH2CH
OHH1 2-502 CH2Br CH3 CH3 CH2ZOH OH H 1 2-503 CH2Br
CH2F CH3 CH2OH OH H 1 2-504 CH2Br CH20OCH3 CH3 CH20H
OHH1 2-505 CH2Br CH20H H &GH2F OH H 1 2-506 CH2Br
CH3 HCH2F OH H1 2-507 CH2Br CH2F H CH2F OH H 1
2- 508 CH2Br CH2OCH3 H CH2F O—| H1 2-509 CH2Br CH2CH H
HEOH-F—HE—2-516—EH2Br—E3 POH-+F—H-112-511
¢H h?é CLREC oo FCH0H 3 CE?P‘)" Br_CH20QH3 H CH2OH
B 3192 2- E>P320€H28r CH2OH H @F—@[ﬁ FOH 1 2-514 CHReBr CH3
H e+ F Hcd.c12- 515 GHEBr Ce2ferH GH2F F H 11 2-1516

p E{l Cr2Q @hﬁle CH2—C;Eot-hl 9“2;0@“1. o@-@uB.r CH2ZGH H CH2COH
ERRE RN o2 M LA S L AR B v
Q123 2- 528 oRr cHfscHr GRBGH (BF od 1 2-|522 |CH2Br
QR2FLCH3 CRROM OH OHCH:F 2- §28:FCHPB CH20CH3 IcHY CH2OH
8-k 1 2524 CH2Bf ciH2EH {HuGH2 FooH OH 1 (2 525 CH2Br
G 1Tk CAZ O OH 1T ERRdU3S oty Pro20 CHZBr CH2E H
g 538 G nE Sl o oo £GP 2 529 cuzérﬂol—e H
oA E QHCHC1lo- 530! BHPBr QPFPEHI BHPOH F OH Y [2- 531
Rz BL e CH2 QCHE1H CH2 OFECHEH | THAB- 582 CH2Br (H20OH H CH2F
H ©O2d CH,C1 CH,08 CHF | F 1

3-121 CH,C1 CHs CH.,F |F 1

3-122 CH,C1 CH,F cH,F | F 1

3-123 CH.C1 CH;OCH, CHF E 1

3-124 CH,Br CH,OH CH,O0H | CH 1

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

3-126 CH,Br CH,F CH,OH | OH 1

3-127 CH,Br CH,OCH; | CH,OH | OH 1

3-128 CH,Br CH,0H CH,7 |OH 1

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

3-130 CH,Br CH,F CH,F | OH 1

3-131 CH.Br CH,OCH; |CH,F |OH 1

3-132 CH,Br CH,OH CH,0H | F 1

3-133 CH,Br CH, CH,0H | F 1

3-134 CH,Br CH,F CH,OH | F 1

3-135 CH,Br CH,OCH; | CH,0H | F 1

3-136 CH,Bzx CH,0H CH,F |F 1

3-137 CH,Br CHs CH,F |F 1

3-138 CH;Br CH:F CH,F F i

3-139 CH,Br CH,OCH; |CH,F |F 1

3-140 CH,I CH,OH CH,OH | OH 1

3-141 CH,T CH; CH,OH | OH 1

3-142 CHpT CH,F CH,0H |oH 1

3-143 CHi CH,OH CH,0H |OH 2

3-144 CH; CH; CH,0H | OH 2

3-145 CHs CH,F CH,08 | oB 2

3-146 CH, CH,0CH; CH,0H | OE 2

3-147 CH,OH CH,OH CH,OH | OH 2
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2-533 CH2Br CH3 H CH2F F OH 1 2-534 CHzBr CH2F H CHzF
FO41 2-535 CHzBr CH2OCH3 H CH2F F OH 1  2-536 CH2Br
CH2OCH3 H CH2OH OH OH 1 2-537 CH21 CH20H H CH20H OH H
1 2-538 CH3 CH2ZOH H CH2OH OH H 2 2-539 CH3 CH3 H
CH2ZCH OHH 2 2-540 CH3 CHpF H CH2OH OH H 2 2-541 CH3
CH2ZOHH CH2ZOH F H2 2-542_C#B CH3 HCH2ZOH F H 2
2-543 CH3 CHpF H CH2OH F H 2 2-544 CH3 CH20H H CH2F
OHHZ2 2-545 CH3 CH3 CH2ZF OH H 2 2546CH3CH2FH
C

H
CII_IIZI_ Fan I I I e ] 2 547 alsYa'l|

AT 11T Z Z G_IHr‘ulzulull 2548
F?L(*J-

Qb o B o ol 2 2 OH OH
H 32149 550 CBIPFE CH2OFH=Fl CH2CGEyABH| B 2 2- 551 TH2F CH3 H
CH2EOED OH HcB.0n2- 552 CH2ER.CH2ZE.dd CePOH OH H 22 2- 553

OCH3 CH2O0Hd H CHZ OCHH?Z2 2-554 CH2OCH3 CH3 H
CH2O0H CH H 2 2-555 CH20OCH3 CH2F H CH2OH OH H 2
FP0O403s - 40 - B N\ R4 R OOV H RLOO OH/ n
HOYOH OH (Ib') (Table 3) No. RLR2 R3 Rn 3-
CH2Z0HCH2OH OH1 3-2 CH3 CH3 CHZOHOH 1 3-3
CH20H OH 1 3-4 CH3 CH20CH3 CH20H OH 1
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3-5 CH3 CH2OH CH2F OH 1 3-6 CH3 CH3 CH2F OH 1 3-7
CH3 CH2F CH2F OH 1 3-8 CH3 CH2OCH3 CH2F OH 1 3-9 CH3
CH20H CH20H CH2CH 3-10 CH3 CH3 CH2OH CH2O0H 1 3-11
CH3 CH2OH CH2CH F 3-12 CH3 CH3 CH20H F 1 3-13 CH3
CH2F CH20H F 1 3-14 CH3 CH2OCH3 CH20H F 1 3-15 CH3
CH20H CH2F F 1 3-16 CH3 CH34&H2F F 1 3-17 CH3 CH2F
CH2F F 1 3-18 CH3 CH20CH3 CH2F F 1 3-19 CH3 CH20H
CH20Hd 1 3-20 CH3 CH3 CH20H O 1 3-21 CH3 CH20H
CH20H Br 1 3-22 CH3 CH3 CH2OH Br 1 3-23 CH3 CH20H
CH2ZOH | 1 3-24 CH3 CH3 CH2 I 1, 3-25 CH2CH3 CH20OH

1
1
1

CH20H OH 1 3-26 nPr CH2CH 1 3-27 "Pr CH2OH
CH20H OH 1 FP0403s -------- - 41 3-28 "Bu CH2OH
CH2CH OH 1 3-29/.Bu CH2ORFOH 1 3-30 ' Bu CH2OH
CH20H OH 1 3-31{ Pn OHOH1 3-32 'Hex CH2CH
CH20H OH 1 3-33| CH2 CH20H OH 1 3-34 CH2OH

CH3 CH2 '35 O4/CH2F CH2OH OH 1 3-36 CH2OH

CH20OCH3 3 OH CH2OH CH2F OH 1 3-38
CH2COH CH3 .,,,g]: 1 3-39 CH2OH CH2F CH2F (H 1
OH (Ib™)

(Table 4)
No. R! r? R? R¢ n
4-1 CH; CH,OH CH,OH |CH 1
4-2 CH; CH; CH,OH | OH 1
4-3 CHs CH,F CH,OH | CH 1
4-4 CH; CH,OCH; | CH,OH | CH 1
4-5 CH; CH,0H CHF | OH 1
4-6 CHs CH; CH,F |OH 1
4-7 CH; CH,F CH,F |08 1
4-8 CH; CH,OCH; | CH,F | OH 1
4-9 CH; CH,0K CH;CH | CH,OH 1
4-10 CH; CH; CH,CH | CH,OH 1
4-11 CHs CH,0H CH,0H | F 1
4-12 CH, CH, CH,OH |F 1
4-13 CH, CH,F CH,OH | F 1
4-14 CH; CH,OCH; | CH,O0H | F 1
4-15 CH; CH,OH CHF | F 1
4-16 CH; CHj CH,F |F 1
4-17 CH; CH,F CHF | F 1
4-18 CH; CHOCH; |CH,F |F 1
4-19 CHs CH,OH CH,OH |C1 1
4-20 CHs CH; CH,0H {Cl 1
4-21 CH; CH,OH CH,0H | Br 1
4-22 CH; CHgs CE,CH |Br 1
4-23 CH; CH,CH CH0H | I 1
4-24 CH; CH; CH,CE |I 1
4-25 CH,CH3 CH,0E CH,OH | OH 1
‘14-26 "Pr CH,0H CH,OH | OH 1
4-27 ‘pr CH,OH CH,O0H | OH 1
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3-40 CH20H CH2OCH3 CH2F OH 1 3-41 CH20H CH2OH CH2CH F
1 3-42 CHZOH CH3 CH2ZOH F 1 3-43 CH2OH CH2F CH2OH F 1
3-44 CH20H CH2OCH3 CH2OH F 1 3-45 CH2O0H CH2O0H CH2F F
1 3-46 CH2O0H CH3 CH2F F 1 3-47 CH2OH CH2F CH2F F 1
3-48 CH20H CH2OCH3 CH2F F 1  3-49 CH2OCH3 CH20H CH2OH
OH1 3-50 CH2OCH3 CH3 CH2OH;oH 1 3-51 CH20CH3 CH2F
CH2OH OH 1 3-52 CH20CH3 CH20CH3 CH20H OH 1 3-53

CH2OCH3 CH2O0H CH2F OH 1  3-54 CH20CH3

CH3 CH2F OH 1

3-55€HRERHR—EHRF— EHRF —oH—1—3-56—CHPEEHB—GH2EEH3 CH2F
Q18 3.57 BoocHs CHEBEEI9Y 3. 58 CHOOCHB CHB
QHZ@A F 1 |'3159 CHROBHSECHAFEGHRCRE 13- 60 CHPOCH3
GH2GCH3 ChizEH F 1 BeltaCHIOEHME Op2OH CH2F R 1 | 3-62
CHB CHBpCF2F F 1cu3:63 B CFOF O F|1 3- 64

G5 o Fhocods e Go s -5 67 lhedcoas
QPEIcoi“B9t  FpO4AteRE - [ CHOH 08 . o 12 | 3-68
QH2G8H2CHY CElPOCH3 CFROH OHiCE.0m3] 89 CHR0CH2GHS |CHROH
GH2B50H 1 | c8,000 CH2(OGH2CH3 |CH@rOHoE OH 1 3171
droctroca T crpal o 2 :

4-38 CH,OH CH, CH,F |OH 1

4-39 CH,OH CHE;¥ CH,F | OH 1

440 CH,0H CH»,OCH3 | CH;F CH 1

4-41 CH,0H CH,0H CH,CH | F 1

4-42 CH,0H CH; CH,OH [ F 1

4-43 CH,CH CH,F CH,CH | ¥ 1

4-44 CH,CH CH,OCH; |[CH;OH |F 1

4-45 CH.CH CH-,0OH CH-F F 1

4-48 CH>0H CH; CHF F 1

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

4-48 CH;0H CH,OCH; | CH,F F 1

4-49 CH,OCH; CH,OH CH,OH | OH 1

4-50 CH,OCH4 CHs CH,OH | CH 1

4-51 CH,OCH; CH,F CH,0H | OH 1

4-52 CH,0CH; CHoOCH; §{ CHyCH | OH 1

4-53 CH;OCH, CH,OH CH,F OH 1

4-54 CH,CGCH; CHs CH,F OH 1

4-55 CH,OCH5 | cu,F cH,F o= 1

4-56 CH,OCH3 CH,0OCH, | CHyF OH 1

4~57 CH,0OCH; CH,0H CH,OH | F 1

4-58 CH,0CH, CH, CH,0H |F 1

4-59 CH,0CH;5 CH,F CH,OH [ F 1

4~e0 CH,0CH; CH;CCH; |CH,OH | F 1

4-6] CH;0OCHj4 CH,CH CH.¥ F 1

4-62 CH;OCH; CH, CH, ¥ F 1

4-63 CH;0CH; CH;F CHyF F 1

4-64 CH,OCH; CH,OCH; 1} CHF F 1

4-65 CH,CCH,CH3 | CH,OH CH,CH | OH 1

4-66 CH,OCH,CH, | CHj CH,OH | OH 1

4-67 CH,OCH,CH; CH,F CH,CH | OH 1
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3-75 CH2OCH2CH3 CH2F CH2CH F 1 3-76 CH2OCH2CH3
CH2OCH3 CH2OH F 1 3-77 CH2OCH2CH3 CH2OH CH2F F 1
3-78 CH2OCH2CH3 CH3 CH2F F 1 3-79 CH2OCH2CH3 CH2F
CH2F F 1 3-80 CH2OCH2CH3 CH2OCH3 CH2F F 1 3-81
CH2OCH2CH3 CH2OH CH2F F 1 3-82 CH2OCH2CH3 CH3 CH2F F
1 3-83 CH2OCH2CH3 CH2F CH2Faf -1 3-84 CH2OCH2CH3

CH20CH3 CH2F F 1 3-85 CH2O'Pr

CH2O0H CH20H OH 1 3-86

CH2O0 Pr CH2COH CH2()—| OH1 3-87 CH20'Bu CH2OH CH2CH OH
1—3=88—FCH2-B cHZEHCH-17—3=--89—CH2G&Bu—CH2COH

@%ﬁ!m,h’ﬁgﬁ OB e et on 1 301
a2 ®PHex Q@ @qH@H?G-IC@qu 3 CPBF CcHoOH IGH2QH OH 1
3-O30CH2F |CHcEM2i0H| O 1 3-084F CHRF CH2F CHZOH |OH 1
3 P51 CH2F | GH0GkS:, CHemd OH |Ex, 8- 96u CH2F CH2CH QH2F OH
1 %\—jz?\qu‘lﬁ_%@@a ’EH%IHIfl CQ%P?I\R&EIIZNEQE_EZQLJ EUO_I 1
3 JI T IZ \ AU IO 4 D-_ 1LYUU Ul IZT U4 LAY IZO_I F
114743101 MR SHIEE 1 CHRH A3 e R o OOH F 1
3-403 CH2R “GrFecH3 CHPOH F |FHGL 164 CH2F CHYOH |[CH2F F
1 435105 CQHRPWEHS: CHRZEF 1 | @06 rCH2F CH2H CH2F F 1
3406 CHoh deueeldns (tilock, 1 caldileess ------rr--p- 43
2-41_\.119 CR2C T (G O, O 1, 37 189 C2CT G aH20H CH

2-78 CH,OCH,CH; | CHs CH,F |F 1

4-79 CH,OCH,CHs | CH,F CH,F |F 1

4-80 CH,OCH,CHs | CH,OCH; |CHF |F 1

4-81 CH,OCH,CHs | CH,OH CH,E | F 1

4-82 CH,OCH,CH3 | CHs CH;F | F 1

4-83 CH,OCH;CH; | CH,F CH,F |F 1

4-84 CH,OCH,CH; | CH,OCHs |CH.F |F 1

4-85 CH,O"Pr CH,OH CH,CH | OH 1

4-86 CH,O'Pr CH,0H CH,OH | OH 1

4-87 CH,0"Bu CH,0H CH,OH | OH 1

4-88 CH,0'Bu CH,OH CH,OH | OE 1

4-89 CH,0"Bu CH,0H CH,OH 10H 1

4-90 CH,0"Pn CH,OH CH,OH | OH 1

4-91 CH,O"Hex CH,OH CH,OH | CH 1

4-92 CH,F CH,OH CH,0H | CH 1

1-93 CHyF CH, CH,0H | OH 1

4-94 CHoF CH,F CH,OH | OH 1

4-95 CH,F CH,OCH; | CH,OH .| OH 1

4-96 CH,F CH,OH CH,F | OH 1

4-97 CH,F CHa CH,F | OH 1

1-98 CH,F CH,F CH,F |OH 1

4-99 CH,F CH,O0CH; |CH,F |OH 1

4-100 CH,F CH,OR CH,OH |F 1

4-101 CH,F CHs CH.0H | F 1

4-102 CH,F CH,F CH,O0H | F 1

4-103 CH,F CH,OCH; |CH,0H |F 1

4-104 CH,F CH,OH CH,F |F 1

4-105 CH,F CHs CH,F |F 1

4-106 CH,F CH,F CH,F | F 1

4-107 CH,F CHOCHs |CH.,F | F 1
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3-110 CH2C1 CH2F CH20H OH 1 3-111 CH2C1 CH2OCH3 CH20H
OH1 3-112 CH2C1 CH20H CH2F OH 1 3-113 CH2C1 CH3
CH2F OH 1 3-114 CH2C1 CH2F CH2F OH 1 3-115 CH2C1
CH2OCH3 CH2F OH 1 3-116 CH2C1 CH2OH CH2OH F 1 3-117
CH2C1 CH3 CH2OH F 1 3-118 CH201 CH2F CH2OH F 1 3-119
CH2Cl1 CH2OCH3 CH2OH F 1 3-129 CH2C1 CH2OH CH2F F 1
3-121 CH2C1 CH3 CH2F F 1 3-122 CH2C1 CH2F CH2F F 1
3-123 CH201 CH2OCH3 CH2F F 1 3-124 CH2Br CH2OH CH2OH

-1—3-125-CHaBr CHROH-OH-1 3126 CHRRrCHRF
G 80H. 1 SN 57 cHE ROl et Mo o1 1 1 3-1 8
CHPBOICH2 QMECHRF OH | THs 3- 1 2CHGMPBIOHCH3 CHRF| OH 11
3{ 130 0CH2BresPF CHARRGH 1 | GndiB1 o€H2Br CH2[DCH3| CH2F
Orah115- 19l Ullewidchl A oy o on- 155 CHEBT
S TSN el o 00 A 5 P Rl AP

OB 3cH3 [P F 1 |$H938 arigRF C9PF CHRF Fld B-139
CH2BIL 4 CH2 QGHRCICH2F R CH.F 3- 1401 CHAI0ECH2OH OHROH [H 1
31 140 5CH2I1T B8 CH2OH cibbch, [3erld2 [CH2I CH2F OH2CH OH 1
21238947 oyt Grooh Broon S [ F L

4-118 CH,C1 CH,F CH,OH 1

4-119 CH,C1 CE,OCH3 CH,OH | F 1

4=120 CH.CL CH-0H CH-,F F 1

4-121 CH,.CL CHj CH,F F 1

4~122 CH,CL CH.F CHoF F 1

4-123 CH,C1 CH,OCH; |CH,F |F 1

4-124 CHsBr CH,0H CH,OH | OH i

4-125 CH,Br CHs CH,0H | oH 1

4-126 CH,Br CHyF CH-OH [ OQH 1

4-127 CH,;Br CH,OCH; CH,OH | OH 1

4-128 CH.Br CH,OH CH,F | OH 1

4-129 CH,Br CHj CH.F | OQH 1

4-130 CH,Br CH,F CHF OH 1

4-131 CH»Br CH,OCHs |CH,F |oH 1

4-132 CH,>Br CE,OH CH,0H | ¥ 1

4-133 CH,Br CH; CHOBH | F 1

4~-134 CH,Br CH,F CH-OH | F 1

4-135 CH,Br CH,0CH; |[CH,0H | F 1

4-136 CH,Br CH,CH CH,F F 1

4-137 CH,Bxr CHjy CH,F F 1

4-138 CH,Br CH,F CH,F E 1

4-3139 CH;Br CH,0CH- CH,F Iy 1

4-140 CH.I CH,OH CH,OH |oH i

4-141] CH,T CHa, CH,CH | OH 7 1

4-142 CH,I CH,F CH,OH |oH 1

4-143 CHsy CH,OH CH,OH | OH 2

4-144 CHs CH, CH.OH | CH 2

4-145 CHj CH,F CH,OH | OH 2

4-146 CHs CH,0CH; CH,OH [ OH 2

4-147 CH,0H CH,0H CH,OH [ OH 2
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FPO403S --- ----nn seeene coomoonn - 44 3-148 CH2OH
CH3 CH20H OH 2 3-149 CH2OH CH2F CH2OH OH 2 3- 150
CH2OH CH2OCH3 CH2OH OH 2 FP04035 --- -- -----
-------------------------- 45 N3 4R OOR RLO
O OHHO OH OH (Ib") (Table 4) No. RRR R3Rn 4-1
CH3 CH2OH CH2OH OH 1 4-2 CHggCH3 CH2OH OH 1 4-3 CH3
CH2F CH2OH OH 1 4-4 CH3 CH2OCH3 CH20H OH 1 4-5 CH3
CH2CH CH2F OH 1 4-6 CH3 CH3 CHRF OH 1 4-7 CH3 CH2F

7 l_ IJ. 8\/IIO \TN’'Aw W N e} \/IILF \Jlll Q_IZQ_I
11 CH3

E21 (‘J-mﬁH%OH 4- 101 PR cH3 S o o1

CH2 O CH2 19BEOE]  4- 19HEH3 98- POH F 1  4-18 QH3 CH2F
CH2OD F 1 | c4:084 CH3 | OHR2OGH] cGH3O0HOfF 1 4- 15 CH3 CH2OH
CHZF'F 1 4-16 CH3 CH2ZF F 1 4-17 CH3 F CH2F F
1 4-18 CH3 CH2OCH3 CH2F F 1 4-19 CH3 CH20H CH20H d
1 4-20 CH3 CH3 CH2OH A 1

4
Q
7
1

Sob
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4-21 CH3 CH20H CH2OH Br 1 4-22 CH3 CH3 CH2OH Br 1
4-23 CH3 CH2ZOH CH2OH I 1 4-24 CH3 CH3 CH2OH I 1 4-25
CH2CH3 CH20H CH2OH OH 1 4-26 "Pr CH2OH CH2O0H OH 1
4-27 'Pr CH20H CH2OH OH 1 FP0403s 46 4-28 "Bu CH2OH
CH2ZOH OH' 1 4-29 'Bu CH2OH CH20H OH 1 4-30 "Bu CH2CH
CH2ZOH OH 1 4-31 "Pn CH2OH CEHROH OH 1  4-32 "Hex CH20OH
CH20H OH 4-33 CH20H CH20H OH1 4-34 CH20H CH3
CH2OH OH 1 4-35 CH20H CH2F CH20H OH 1 4-36 CH2C0H
CH2OCH3 CH20H OH 1 4-37 CH2O0H CH2C0H FOH1 4-38
CH2OH CH3 CH2F OH 1 4-39 CH2OH CH2F FOH41 4-40
CH2OH CH2OCH3 CH2F OH 1 4-41
4-42 CH2O0H CH3 CH2OH F 1

OH1 4-50 CH2
CH2COH OH 1 4-52

CH2OCH3 CH20H R - 4-54 CH20CH3 CH3 CH2F OH 1

4-55 CH20CH3 CIC—:Q'_%FOCHZ dgél 4-56 CH20CH3 CH20OCH3 CH2F

oH 1 CH

(Ic)
{Table 5)
r! rR? rR® | R* R’ R® n

5-1 | CHs CH,OH |OH | OH NH, CH,0H |1
5-2 | CHj CH,F |OH |OH NH, CH,OH |1
5-3 | CHs CH,OH | OH | CH,OH NH, CH,0H |1
5-4 | CHs CH,F | OH | CH,0H NH, CH,O0H |1
5-5 | CHs CH,OH | OH | NH, E CH;0H |1
5-6 | CHs CH,F | OH | NH, H CH;0H |1
5-7 | CHs CH,OH |OH | NHCH{CH,CH), |3B CH,0E |1
5-8 | CHj CH,F | OH | NECH(CH,CH), |H CH;OH |1
5-9 | CH;s CH,0H |OH | F NH, CH;CH |1
5-10 | CHj CH,OH | OH | OH N (CHj}» CH,CH |1
5-11 | CHs CH;OH | CH | O NH (CH3) CH,O0H |1
5-12 | CHj CH;OB {CH !{CH N (CH,CH3) 2 CH,0H |1
5-13 | CHs CH,OH | CH | CH NH {CH,CH;) CH,0H |1
5-14 | CH; CH,0H |CH |CH NH{"Pr) CH,O0H |1
5-15 | CHs CH,0H |OH | CH NH {("Bu) CH,OH |1
5-16 | CHs CH,OH |OH |OH NH {*Bu) CH,OH |1
5-17 | CH, CH,OH |OH | OH NH (*Bu) CH,OH |1
5-18 |ChH; CH,OH | OH | CH NH ("Pn) CH0H |1
5-19 | CH; CH,OH | QH | OH NH {“Hex) CH,CH |1
5-20 |CHs CHF |OH |OH NH (CH,0H) CH;OH |1
5-21 | CH;s CH,F |OH |OH N (CH,OH) » CH,0B |1
5-22 | CHs CH,OH | OH | OH NHCH (CH,CH}, | CHROH {1
5-23 | CHs CH,F |OH |0OH NHCH (CH,OH}, | CH,0H |1
5-24 | CHj CH,OH | OH | OH NH; H 1
5-25 | CHs CH,OH | OH | OH NH; CH,F |1
5-26 |CHs CH,O0H |OH | OH NH, CH; 1
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4-57 CH20CH3 CH2OH CH2OH F 1 4-58 CH2OCH3 CH3 CH2OH F
1 "4-59 CH2OCH3 CH2F CH2OH F 1  4-60 CH2OCH3 CH20CH3
CH2ZOH F 1 4-61 CH20CH3 CH2OH CH2F F 1  4-62 CH20CHS
CH3 CH2F F 1 4-63 CH20CH3 CH2F CH2F F 1 4-64 CH20CH3
CH2OCH3 CH2F F 1  4-65 CH2OCH2CH3 CH2OH CH20H OH 1

4-66 CH2O0CH20H3 CH3 CH2OH OH 1 _ 4-67 CH2OCH20H3 CHZ2F
CH20H OH 1 FP0403s ------------ - 47 4-68 CH OCH2CH3
CH2OCH3 CH2OH OH 1  4-69 CHZOCH2CH3 CH2O0H CH2F OH 1

Fo—CH2OCH2CH3—CH3CHZE OH-1—4- 71 -CH2OCH2 CH3, CHZE
aZE gf™ 4. ot CHoOCHR| e 4 1 #4573 |1
CHPEEHXTH3 CHPOHOEHXBH F 1 4- 74 CHERCH2CH3 CH3CHzRR(QH
H skzedtath CH2OGHRECHIEOH2EFCH20H F [lvn,4- 76 CH2OGHR&HT 1
C e e Ol by, 0p Ao/ (ol SUREUHST (P leOR THAE Weloy T
48 CH2OCHR2 CH3 —CH3—CHPFF—t——4-79cH2ecH2EeH3—EHAF
HPELE T2 4. g erbofRcie cHeocHs HE £ 1 4. dgTOH (1
d DEAC H  4-82 CHPOCH?2CH3 CH3| @R B
1| 5438BRCHHROCH2GER [CHRFOXCH2F F 1 4wi84 CH2OCH2[GHIBOH |1
CH2QEHBCHGHRF Fedon 4-dib] €80 Pr - CH2D0hk, CH2OH OH [lep, 4k §6
1128k b0 b | et o1 B0 orpo Bl Cib
OB DL 4. bR RO T pon oo 1 - 4- ghCROH |1
2O He R CH2 O 'ePB QHPEaPHL KH, CHOH {1
5-38 |*Bu ‘CH,OH | OH | OH _ NH, CH,0H |1
5-39 | 'Bu CH,OH |CH | OH NH, CH,CH |1
5-40 |”Pn CH,OH | OH | OH NH, CH,0H {1
5-41 | "Hex CH,OH | OH | OH NH, CH,0H {1
5-42 | CH.CH CH,0H | OH | OH NH, CH,CH |1
5-43 | CH,OH CH,F |OH |oH NH; CH,0H |1
5-44 | CH,0H CH;F |OH |CH,OH NH, "CH,0H |1
5-45 | CH,CR CH,OH |OH | CH,OH NH, CH,0H |1
5-46 | CH,OH CH,OH | OH | NH, H CH,O0H |1
5-47 | CH,0H CH,F | OH | NH, H CH;OH |1
5-48 | CH,OH CH,OH | OH | NHCH(CH,CH), |H CH,O0H |1
5-49 | CH,OH CH,F |OH | NECH(CH,CH}, |E CH,OH |1
5-50 | CH,OH CHOH {OH | F NH, CH,OH |1
5-51 | CH,OH CH,F |OH |F NH, CH,OH |1
5-52 | CH,0H CH,OH | OH | OB NHCH (CH,0H), |CH,OH |1
5-53 | CH,OH CH,F |OH | OB NHCH {(CH,0H); | CH,0H |1
5-54 | CH,0CHs; |CH,OH |OH |ORH NH, CH,0H |1
5-55 | CH,0CE; |CH,F |OH |oH NH, CH,OH |1
5-56 | CE,0CH; |CH;OH |OH | CH,OH NH, CH,OH |1
5-57 |CH,0CE; |CH,F |OH | CH.OH NH, CH,0H |1
5-58 | CH,OCHE; | CH,OH |OH | NH, el CH,OH |1
5-59 | CH;O0CH; {CHF |OH | NH, H CH;0H |1 :
5-60 | CH,OCH; | CH,OH |OH | NHCH(CH,OH}, |H CH,0H |1
5-61 |CH,OCH; {CH,F |OH | NHCH(CH,0H), |H CH,OH |1 |
5-62 |CH;OCH; {CH,OH [CH | F NH, CH,0H |1
5-63 |CH;OCH; 1CH,F |OCH |F NH, CH,0H |1 f
5-64 | CH,OCH; |CH,OH |0H |oH NHCH {CH,OH), |CH,0H |1
5-65 | CH,0CH; |CH,F |CH |CH NHCH (CH,OH)» | CH,O0H |1
5-66 | CH,F CH,OH | OH |{ OH NH, CH,0H |1
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4-92 CH2F CH20H CH20H OH 1  4-93 CH2F CH3 CH2C0H
4-94 CH2F CH2F CH20H OH 1
1 4-96 CH2F CH20H CH2F OH 1 4-97 CH2F CH3 CH2F
4-98 CH2F CH2F CH2F OH 1 4-99 CH2F CH2OCH3 CH2F

4-

95 CH2F CH2OCH3 CH2

H
H

OH
H

4-100 CH2F CH2OH CH2OH F 1 4-101 CH2F CH3 CH2OH F 1

4-102 CH2F CH2F CH2OH F 1 45303 CH2F CH2OCH3 CH2COH F
1 4-104 CH2F CH2OH CH2F F 1 4-105 CH2F CH3 CH2F F 1
4106CH2FCH2FCH2FF1 4-107 CH2F CH2OCH3 CH2F F 1
FPE403s 168—CH2CI—CH3EH-CH3OH-OH1—4-109—CHZG
o ?’W 1C%E N B0l croE ClEH on 14l $HPE |2
a2CE CHRECH3 | ERPeH ©H; $H:04- 112 P CH3OH CHPF:OH 1
4+ 1163 CHEEL CHBRLH2 ForOHcH.084- 114 CHRIGL CH2F CHREHGH |1
4-4.55 REel CHZOEHS Erﬁ(}| 14 4‘1 ﬁ C"|2C1AC"|2W_2§!-TEQ'!
AESEE: TIE 1S Soh: KA L M A (305
OHPE2E] §H:F 4.1 5§l [QH RCRAPIRE 144,120 o) S |
CH2F3F| QH.F4- 128HEH2 CIH CHPCOHB:C8HRF | F 1 4-124 CRRBH |1
CH204 CHR2EOH Ofcf,ondt dRSrCH2Br CH3 CiZOH OH 1 4ed.26 |1
O&bs g2k CHIGHFOH dy | #- 127 CHRZBr [ (F20CHS CHZUR, B
5-76 | CHE;F CH;OH |CH |[CH NHCH (CH;CH} , CH,0H |1
5-T77 | CHyF CHyF OH | OH. NHCH {CH,CH) 2 CH,CH J1
5-78 | CHs CH;OH | OH | CH NH, CH,OH | 2
5-79 | CHy CH;F OE | OH NH, CH,OH | 2
5-80 } CH; CH,COH | OH | CH,CH NH; CH,O0H |2
5-81 [CH; CH;F OH | CH2CH NH, CH,OH | 2
5-82 | CH; CH;OH |OH [F NH, CH,OH | 2
5-83 | CH,0H CHE,OH {OH | CH NH; CH,CH |2
5-84 | CH;OH CHx;F CH | CH NH, CH,CH |2
5-85 | CH,OH CH,F |{oH | CH,0H NH, CH,O0H |2
5-86 | CH,F CH,CH | CH | OH NH, CH,OH |2
5-87 | CH,F CH,F |oH |oH NH, CH,0H |2
5-88 | CH,F CH,O0H | CH | CH,OH NH, CH,0H |2
In the zbove Tables, preferred compounds are 1-1, 1-115,
1-119, 1-155, 1-280, 1-354, 1-547, 1-556, 1-557, 3-1, 5-1, 5-3,
5-%8, 5-~22 or 5-28, more preferred are (2R, 3R, 4R)~-4-hydroxy-2-

hydroxymethyl-pyrreolidin-3-yl 4-0-(6-deoxy-a-D-glucopyranosyl) -

&-D-glucopyranoside,

(2R,

3R, 4R)

pyrrelidin-3-yl 4-0-(6-deoxy-P-D-glucopyrancsyl)-o~D-

glucopyranoside,

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

-4-hydroxy-2-hydroxymethyl -

pyrrolidin-3-yl 4-0-B-D-glucopyranosyl-oa-D-glucopyranoside,

{2R, 3R, 4R)

fluoro-6-deocxy-pf~D-glucopyranosyl}-D-glucopyranoside,

(1R, 25, 3R, 4R, 5R)

cyclopent-4-yl 4-0-(6-deocxy-o~-D-glucopyranosyl)-a-D-

-l-amino-2, 3-dihydroxy-5-hydroxymethyli-

—4-hydroxy-2-hydroxymethyl-pyrrolidin-3-yl 4-0-(6-

glucopyranoside, 4-yl 4-0-(6-deoxy-P-D-glucopyranosyl)-a-D-

glucopyranoside,

FP0403s
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4-128 CH2Br CH2OH CH2F OH 1 4-129 CH2Br CH3 CH2F OH 1
4-130 CH2Br CH2F CH2F OH 1 4-131 CH2Br CH20CH3 CH2F
OH1 4-132 CH2Br CH20H CH2OH F 1 4-133 CH2Br CH3
CH2OH F 1 4-134 CH2Br CH2F CH2OH F 1 4-135 CH2Br
CH2OCH3 CH2OH F 1 4-136 CH2Br CH2OH CH2F F' 1 4-137
CH2Br CH3 CH2F F 1 4-138 CHZBr_CH2F CH2F F 1 4-139
CH2Br CH2OCH3 CH2F F 1 4-140 CH2I CH20H CH20H OH 1 '..
4-141 CH2I CHSCH2()—I()—|14142CH2I CH2F CH20H OH 1

APAERICR CIDF RO Bt RS e TR CRIRS - IO CPr

2gldlecbd?af 20, CHEOBR CHRIOH - ﬁ)_‘,rti&xyFPQﬁ@ﬁSxymeiﬁyléa,MS

s TS BT PRt BT R P00 T RO RS | 1 R

R21 @ @yR3noideRi t1®i® piGHmaHl oidaObly (deckprt{blabkelts) aRl
Ren BB BhaBadlolicarnd L&BpehiePH QH Q1 NH2 CH2OH 1

A compound having the general formula (I) can be

produced using, for example, a known compound for the starting

raw material according to the processes described below.

RA__O_ 0O A
‘.\o'p:’OH
o) OH 0

R\ _O
HO:Q:’OH

OH )

In the aforementioned formula and following description,
A, RY, R?, R} R%Y R, R R7, R®, R’ R'Y, R and n are the same as
‘previcusly defined. However, in the case R}, R?, R?®, R', R", RS,
R’, R*, R’, R' or R'" indicates a hydroxyl group or a group

having a hydroxyl group, said hydroxyl group may optionally be

protected.
Process A:
X2 oy . RALON o RZ.5.0.1 OL'
J
X1/\I/O O 5/ v\ 7 A1 R._0__0O /"\J A2 1 \,\2
/X X X oL XX
Xt X X0 M X1/SV\X17

Frccess B:

Process Ba:

P1
yas a3 !
O @) yal Bai O | Y2 o YYaz y35 N Y3
22l Ni o _Ba2 o1 _Ba3 \X——Z/
a
Ya2 NS Y Ya2 Ya4

(iv) v (vi) (viia)
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5-2 CH3 CH2F OH OH NH2 CH20H 1 5-3 CH3 CH2OH
NH2 CH20H 1 5-4 CH3 CH2F OH CH2OH NH2 CH2OH
CH3 CH2OH OH NH2 H CH20H 1 5-6 CH3 CH2F OH
CH2OH 1 5-7 CH3 CH20H OH NHCH (CH2OH) 2 H CH2
5-8 CH3 CH2F OH NHCH (CH2OH) 2 H CH20H 1 5-9
CH20H OH F NH2 CH20H 1 5-10-@H3 CH2OH OH OH N(CH3) 2
CH2OH 1 5-11 CH3 CH2OH OH OH NH (CH3) CH2OH 1 5-12
CH3 CH20H OH OH N(CH2CH3)2 CH2OH 1 5-13 CH3 CH2OH OH
OH NH (CH2CH3) CH20H 1 5-14 CH3 CH2OH OH OH NH("Pr)
CH2OH 1 5-15 CH3 CH2OH OH OH NH ("Bu) CH2OH 1 5-16
CH3 CH2(R4oCRSOMbNH Bu) CH20H 1 5-17 CH3 CH2OH OH OH
NH(tBu) CH20H 1 5-18 CH3 CH20H OH OH NH(!Pn) Ci20H 1

5- 195s S&/gﬁzwl 5.0 CHE, GH2F
OH bWMH 12 21 R _GRBE 01 OH_ SO,
CH2OH 1 5582 CH3 CH2OH OH ORk2NHCH( CH20H) 2 1

5-23 CH3 CH2F OH OH NHCH(CH2OH) 2 CH20H 1 5-@4 CH3
CH2CH %i@ijHZ H1 5-254H3 CH20H O4 OH NH2 CH2F 1

5-26 CH3 CH20H OH OH NH2 1 FPO403s --- ---- --- -
pe ST > N 51 5627 CH3 CH20H OH OH jH2
F 1 5-28 CH3 CHgOH OH H NH2 1 5-29 CH3 CHICHnp?
OH CH2F NH21 CHZGH 1 BbB- 30 GRBZ OH @B NH2

5-31 CH3 CHRQ¥Y CH F NP 04204\}\¢b25- 32 CH3 CH2OH dq,\@F?’a
H CH2OH 1 5- 3%°CH2CH3 CH2OH OH'OH NH2 CH2OH 1 5- 3a*2
CH2CH3 CH2OH,OH CH2OH NH2 CH2Qi)1  5-35 "Pr CH2OH gH,

OH NH2 CH2 1 5-36 '"Pr CH2OH OH OH NH2 CH2COH 1

Process Bc:

o Be 0. X
P3HN g Yo P3HN/L‘IY°2
Y OH

(xiin) {viic)

R'._0O._0 . o1

A M
s
X?Z x23

(v)

In the aforementioned steps and following description, X
to X, ¥ to ¥*® 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), Y to
Y*® are the same or different, and each represents a halogen atom,
hydrogen atom or hydroxyl group (said hydroxyl group may
optionally be protected by a protecting group), P' represents a
protecting group of an amino group such as R® or a C1-Cé
alkoxycarbonyl group (preferably a t-butoxycarbonyl group) or
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5-37 "Bu CH2OH OH OH NH2 CH2OH 1 5-38 ' Bu CH2OH OH OH
NH2 CH2OH 1 5-39 tBu CH20OH OH OH NH2 CH2OH 1 5-40
"Pn CH2OH OH OH NH2 CH2OH 1 5-41 "Hex CH2OH OH OH NH2
CH2OH 1 5-42 CH2OH CH2OH OH OH NH2 CH2OH 1 - 5-43
CH2OH CH2F OH OH NH2 CH2OH 1 5-44 CH2OH CH2F OH CH2OH
NH2 CH2OH 1 5-45 CH2OH CH2Opk OH CH2OH NH2 CH2OH 1
5-46 CH2OH CH2OH OH NH2 H CH2OH 1 5-47 CH2OH CH2F OH
NH2 H CH2OH 1 5-48 CH2OH CH20H OH NHCH (CH20H) 2 H

T s o A A iy A s e e e TR
FORPEP cHP OAPd P 52552 teppeneCchp OH fher e NRCH( GIPOFf present s
Ce2Hd ket brp Jr&R A Gh2dm: G SR INHERHCHR GrY) 2- GH2GH:2

GO G EP NPD GO 1o 567 LOCHHE eRB AT on Bodl o °

I\HQ‘CGI'QZ O Ik y 16x A rShiRYICH3 oGk o reife CHR OHa N z@HEGH akbonyl
§&p¢H2QQH?L CHZOH 0 NH2 HLCHROH 1 119329 CHef
S P e Nﬁgﬁ%ZH
dl@‘%i&?xyl FEHP ’@jqz@e%owﬁ PRI RNIQERF IR B) 2 HoERPIAHI1gToup
- S5eb62tHeHR ifiHgeH2dn oy ForWHEn £HA0e 15ubst bt dChi QCH3 aving
- -64 CH20CH3 CH2COH OH OH
ﬁ%ﬁpgﬁgﬂ%@%ﬁéﬁf& ~ 65 CH2OCH3 CH2F OH OH NHCH
( CHBOH) ZheRZ GHe1 no g6 1M CHROH thrn O NERe GHREOREYing
FEQA_QSSsed “to protect a }%eroﬁyﬁ?gl(;bg':p%gemh%m_\% is
CHZQ'%Ii& 5- 6% CH2F CHZt 9—| 5
CHBF CroE 'BSCED BEORRE" GHO¥R! XY 597 oo Bs 6 H o PRER
HiGHAO 1ali®haili}¢§ElC}£§Gp€Fl$ﬁ¢& bk GH2@H darbonyl groups,
e.g. formyl, acetyl, propionyl, butyryl, isobutyryl, pentanoyl,

pivaloyl, valeryl, isovaleryl, octanoyl, nonanoyl, decanoyl, 3-
methylnonanoyl, 8-methylnonancyl, 3-ethyloctanoyl, 3,7-
dimethyloctanoyl, undecanoyl, dodecanoyl, tridecanoyl,
tetradecanoyl, pentadecancyl, hexadecanoyl, 1-
methylpentadecanoyl, 1l4-methylpentadecanoyl, 13,13-
dimethyltetradecanoyl, heptadecanoyl, 15-methylhexadecanoyl,
octadecanoyl, l-methylheptadecancyl, nonadecanoyl, eicosanoyl
and heneicosanoyl groups, carboxylated alkyl carbonyl groups,
e.g. succinoyl, glutaroyl and adipoyl groups, halogeno lower
alkyl carbonyl groups, e.g. chloroacetyl, dichloroacetyl,
trichlorcacetyl and trifluoroacetyl groups, lower alkoxy lower
alkyl carbonyl groups, e.g. methoxyacetyl groups, and
unsaturated alkyl carbonyl groups, e.g. (E)-Z2-methyi-Z-butenoyl
groups; "aromatic acyl groups" such as aryl carbenyl groups, e.g.
benzoyl, a-naphthoyl and P-naphthoyl groups, halogenoaryl
carbonyl groups, e€.g. 2-bromobenzoyl and 4-chlorohenzoyl groups,
lower alkylated aryl carbonyl grcups, e.g. 2,4, 6-

" trimethylbenzoyl and 4-toluoyl groups, lower alkexylated aryl
carbonyl groups, e.g. 4-anisoyl groups, carboxylated aryl
carbonyl groups, e.g. 2-carboxybenzoyl, 3-carboxybenzoyl and 4-
carboxybenzoyl groups, nitrated aryl carbonyl groups e.g. 4-

nitrobenzoyl and 2-nitreobenzoyl groups, lower alkoxycarbonylated
FP0403s



5-72 CH2F CH2OH OH NHCH (CH2OH) 2 H CH2OH 1 5-73 CH2F
CH2F OH NHCH(CHZOH) 2 H CH2OH 1 5-74 CH2F CH2OH OH F
NH2 CH2OH 1 5-75 CH2F CH2F OH F NH2 CH20H 1 5- 76

CH2F CH20H OH OH NHCH(CH20H)2 CH20H 1 5-77 CH2F CH2F
OH OH. NHCH(CH2OH) 2 CH2OH 1 5-78 CH3 CH2OH OH OH NH2
CH2OH 2 5-79 CH3 CH2F OH OF&H2 CH2OH 2 5-80 CH3

CH2OH OH CH20H NH2 CH2OH 2 5-81 CH3 CH2F OH CH2OH NH2
CH2OH 2 5-82 CH3 CH2OH OH F NH2 CH2OH 2 5-83 CH2OH

Cr20H c@Hb &b INB Rl Oy Zé gm_lﬁ%lﬁ%@g%&ilﬂbcfﬁwb: @ﬂz?jﬁ. %gps,
GO I A B RE (6 2 5oa7 (e Gy pie el
CHXOH 2Dy d g g21oH Pr CHRGIh@RE CHZOBY INKY LCHROIRS2  $ucht he

abomenjabdBsanpr-efier E%o&@@%ﬂggr@fﬁgé6§+y115%%5 1

1- 280, 354
5T lc]’“’éﬁ’%é“%lf@”%fréﬁ orvis. E%tr%FEOW@PH%a 4} @nd 4-
( PR IBRy AR raby HyairGxpy 2an-Ay dl aepps hyltepystielirb dhreng ybr

L I de
(SEAB AR AL SO Ly S0 A 0p

4%“(8@378%?90(13“&}“&&%cswrlaﬁos:'w;y% @prp}lpﬂ such as tri-
gl@mpyxmo&ndﬁl dr3BpSRAR) -drihy ek erar12: hyds exyymmt byl -
i di

EREEE e bbby R B et qaetin
(QRS@erlsdflhyd mexiy R -y drioxopiet hyll apyir tolisdpre3dyilyl

£%db§ and tri- lower alkyl silyl groups substltuted with 1 to
?uoro 6- deoxy- err;1 D- gl ucopyranos IL gD ucopyranosi
degyl groups, e.g. dip enylmethy151lyl iphenylbutylsilyl,
(dR;h%&yBR;C@RpﬁR)srﬂyamm pRe13y1dii hysh@yi S iy dgesypxet hyl

- 4_

(6%geox 4Ifig USOPY FanoayT) YSFre gyt groups, e.g.
gT%Rﬂ?ﬁV?%ﬁhﬁ%vd%ylﬁgl??thyl l-methoxymethyl, ethoxymethyl,
4p£bp(o§yﬂ@mw (Bsc@rgb@ga@yﬁ ﬂosmlta)xﬁne@h L and t-butomymethyl
gl ucopyr g, R 3 dr OXy:- - hydr oxynet
EPOAG3S §fkqﬁ a? %ov r alk xymethyl groups, e.g. Z-
4nQ-Ho8y rEtchoRy 18- 1d goxyps( 32l glaliogpyr anesy la)lkbkymethyl

9 ranoshde, hl -
AR AR Az h %/dzr oxyS TRy ar oxy ety 3¢ s (2

d?WﬁﬂiPﬁtQﬁ4Y6V? Qﬂl grgqps, "substituted ethyl groups" such as
4&&#e(r6aﬂ1&ﬁ@9)laﬂecDe@h$dl§Qﬁ)b[1@@0%yb) B-ddnoghdteQpYLANQsi de,

e 9.0l Y BRSPS U AL,

2 Z2,2-trichloroethyl groups; "aralkyl groups" such as lower
alkyl groups substituted with 1 to 3 aryl groups, e.g. benzyl,
a-naphthylmethyl, P-naphthylmethyl, diphenylmethyl,
triphenylmethyl, a-~naphthyldiphenylmethyl and S-anthrylmethyl
groups, and lower alkyl groups substituted with 1 to 3 aryl
groups in which an aryl ring is substituted with a lower alkyl,
lower alkoxy, halogen or cyano group. e.q. 4-methyibenzyl,
2,4,6-trimethylbenzyl, 3,4,5-trimethylbenzyl, 4-methoxybenzyl,
4-methoxyphenyldiphenylmethyl, 2-nitrobenzyl, 4-nitrobenzyl, 4-
chlorobenzyl, 4-bromcbenzyl, 4-cyanobenzyl, methyl and piperonyl
groups; "alkoxycarbonyl groups" such as lower alkoxycarbonyl

groups, e.g. methoxycarbonyl, ethoxycarbonyl, t-butoxycarbonyl
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A conpound having the general fornula (1) can be
produced using, for exanple, a known conpound for the
starting raw nmaterial according to the processes
descri bed below. R2YWVOYI''OA 1 OH R OO OHHOjOH
n OH(() In the aforenentioned fornmula and foll ow ng
description, A Rl, R2, R3,;R. R5 R6, R7, Re, R9,
R10, R' and n are the sane as previously defined.
However, in the case R, R2, R3, R, R5, R6, R, RS,

R9, .R10. 0 ox3e |nd| ates u oup
h&Vi ng 8" mydr oxycfny%r 8r°up5$ a%(d‘g g? 0%;19( Q¥Calf 5 °ﬁ§£ groups
op@b@n&htsﬂi k@ th maj-peeltiedc thb:ees ﬂkyxz}lyde IRON®D 14 . K2

5 1 ri (o] O\ car n S Y [ X rpon
>z %(Z 8?11%@ éé}zl x>§1 Ig(c! yi %%dé tBuQat% 2 Ky é?o y)gi bonyl

(P??"}Ps Pr%]d‘@é%’ BY ﬁFBIE%’%}@ %ﬁouFG"aiu%é’s\fé%“ylioiiy%ﬁrbﬁgyl
OaBatalYalodibbda2 Badup® MRR Ya2aBad o¥gscakbany YaRohBs"

Y?& Qﬁi%h aé Qébl(égng(MéQ &Vhég)nothQ (E%gtltuted with 1_?0 2

- lomr apkere$3 BH:rohbIrHPs ¥ba behavioxyyayenyha Bbl
Lﬂle\.{ﬁﬁ'@xyﬁbﬁzﬁ@&yc\{ar&ﬂyl '3, ¥bdi meth¥xdoenzyloRZaBBSnEX) 2-

|
i%r egzyfoxycarbonyl and 4-nitrobkenzyloxycarbonyl groups.

There are no particular limitations on reagents used to pretect
diols provided they are normally used to protect diols, and
preferable examples include aldehyde derivatives such as
benzaldehyde, ketone derivatives such as acetone, and dimethoky
compounds such as 2,2-dimethoxypropane and dimethoxybenzyl.

The process for producing Compound (I) of the present
invention is comprised of the following three steps.

{1) Step A is a step wherein the left side portion of
Compound (I) in the form of intermediate (iii) is produced.
(2) Step B is a step wherein the right side portion of
Compeund (I) in the form of Intermediate (vii) is produced, and
process a, b or c can be selected corresponding to the desired
Compound (I}.
(3) Step C is a step wherein Compound (I) of the present
invention is produced by ceondensing Intermediate (iii) obtained
in Step A and Intermediate (wvii) obtained in Step B. '

. The following provides an explanaticn of each step.

{Process A)

Raw material compound {i) can be produced by profecting
and deprotecting a hydroxzyl greoup of a known compound in
accordance with known processes. In addition, protection and
deprotection of a hydroxyl group can also be carried out in this
step as necessary.

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

Green-Watts (Wiley-Interscience, USA).
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OHOO i NQWH NP2 Ybt! ~Yb3 Bb4 Ybl ~, b3 Bb5 Ybl_
i bs Yb2 Y yb2 (xi) (xii) (viib) Process Bc: OY Bcl
0 Yd P3HN Y9 C2 P3HNYC2 Yc3 OH (xiii) (viic)
Process C R2/0O QLI Rl~ OY O "~\ Cl x21 | X24 X25 +
(Mii) (1) x22 x23 (iv) |In the aforenentioned steps
and follow ng description, X, to X25 Yal to Ya5 and
YOl to YO are the sane or dl?ferent, and each
represents a hydrogen atom or hydroxyl group (said

hydroxyl. t rotected a.. .
oY of oot g PRey Rt S op Lty gT iR e srEr gl Bur in ehe
dindrfrered¢scrahdd éadhvwr epresent s a hal ogen at om

hydr ogerina\t_péncgge hydrQxyd H0up (g%hg AL QX 405
optionally be protected by rotecting grou

Pirwpfi@%%%ﬁ%thng ﬁFSF@cﬁtn@a@maﬁa Y B Z6AONB0 gPolpeating
S“"*heas“f% ar cangGlun@bihaal koxycar bDlﬁt}’ﬂlngrﬁhﬁ,@n such as

gé %13?{1@? ;lllgﬂu tf?E 5 naeb OQ%AIOQ?,Q(%I of aqbcl'l Fggép g’tS_Luo r? c,5

vy oxycar
b@wpdxy@m@ﬁwotagﬁmﬁluwd@mdOPaanapégatrh@ stk epch as

diéderentiq, aﬁ@tl@a’iﬁ@uﬁ EIHiRSER$ pArHALEBRE NG rOhQURCOH,
rou such koxycarbonyl

o B TR Fer o w&%%%%ecﬂaﬁwuﬁaw) bE§d, or an
Cin@Ginac aldiyll exgicasbioyddocytaup épieferably a
benzyl oxycarhanyl lg{ceﬂp)cas%ngf Léemobc?a de3.apd L ne > anion,

gresent a hydroxyl group (said hy roxyl group %
¢ FFAFFIPHEAPrit EPRI Y PR FldPectt RgIgrisupcioruchens
hydfrﬁgﬁacai orabaa:y: ept & onabkyphmisubsid.t uted by a
IeaV|ng gro%g% a | eavj ng,grou There re

ta

parti cul&r T i |Qﬁ{§lg% the ?ﬁ%) &3P g the s Yent usea
provided it dissolves the starting substance to a certain extent
without inhibiting the reaction, and preferable examples include
ethers such as diethyl ether, diisopropyi ether, tetrahydrofuran,
dioxane, dimethoxyethane and diethylene giycol dimethyl ether;
nitriles such as acetonitrile and iscbutyronitrile; water:;
organic acids such as acetic acid and mixed solvents thereof.

There are no particular limitations on the reaction
temperature or reaction time, and the reaction is normally
carried out at 0°C to 100°C (and preferably 10°C to 30°C) for 1
to 24 hours.

In the case the hydroxyl group protecting group is an
aralkyl group or aralkyloxy carbonyl group, normally a process
in which it is removed by contacting with a reducing agent in a
solvent (and preferably contact reduction at normal temperature
in the presence of a catalyst) or a process in which it is
removed using an oxidizing agent, is used preferably.

There are nc particular limitations on the solvent used
during removal by catalyfic reduction provided it is not
involved in the present reaction, and preferable examples
include alcohols such as methanol, ethanol and iscpropanol:
ethers such as diethyl ether, tetrahydrofuran and dioxane;

aromatic hydrocarbons such as tcluene, benzene and xylene;
FP0403s



- difie

group used to protect a hydroxyl group provided the
group is typically used to protect a hydroxyl group,
exanpl es of which include "aliphatic acyl groups”
such as al kyl carbonyl groups, e.g. fornyl, acetyl,
propi onyl, butyryl, isobutyryl, pentanoyl, pivaloyl,
val eryl, isovaleryl, octangyis -nonanoyl, decanoyl, 3-
nmet hyl nonanoyl, 8-nethyl nonancyl, 3-ethyl octanoyl,
3 7- dinethyloctanoyl undecanoyl, dodecanoyl,
ilggggag)él droiartb%%gﬁgqaggnf, C?gsagl%gag%cac{}gygﬂexane; esters
1Shacrietahy¢tgeﬁt ackicanoyhd pxgpmsacgi:m hyhidas gdee &Foyl
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1- net hy hepta ecanoyl| " nonad ecano%mg1e|cosano

%O&aéﬁfﬁow PEPE RN BERSATREE dﬁwfact&wb%w;ﬂs en as
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hﬁl%xﬁ%eggr% %‘Q@Eera%l‘éygx rlggnyllclggig %‘ohglsg faltt é:ids,

oroace di chl'oroacetyl, "trichl oroacety
t phfdduspberrery Pt pleapsels |aevl/e<?th§|rﬁo>e§/1x|eémlveamwf
CarhoRyk HOURSer @nd. miRheXaeeEYbs GhoUPSciaBland water.

unsaturated al kyl car
(B 2" rvior e abor e onptieeifathan sha atyet used
gprowpsiedsiic h.sagoamap Ly cardgo ny | caedupss redgptlcbenQKgﬂlons,

aH@@}fEQQ;\_/Am@an&@e@p&% hoyh1 HQURSeq halcp%nggiyaldmm
car bonyl groups, 2- br onobenzoyl

ASRHRGY oB%Hzaé"ﬁrFm d?lé‘ﬁbs RalF‘SMl%PF(yIP&PéHmﬁ? )?F‘lé%vr l?&ﬁ§+num

gh0&S, rﬁo@umzayunamtm sy | heproyyl pandpHli-ri=o k bieyium

gE:qucprl’de L8] kaxyl at % %éddf ¢garbonyl groups, e.g.
oxyl a

4-"ani ups, car aryl car bonyl groups,
e.g. 2 d@eﬁex%meﬁid%rtlsubﬁ? BénitrdA 2By |onafbe geressure, and

C%ﬁ@@@é'@%ﬂ&z@w 85:904RSy Mkl ethraby|a gREDANY o8rouRS 10
- nitrobenzoyl and 2-nitrobenzoyl groups, |ower

aF%ﬁ%?@ﬁFB%nylated FP0403s 56 aryl carbonyl groups
e.g. 2-(amenhboxycanboiyl retygnaoyte gindupssctiand: iameyvated
aEX &ﬂ.%go&é’lthgr $ of Fardipf %ﬂﬁé@eﬁ%oyéﬁﬂfeﬂw catalyst

ropyr anyl” or "t etrahydt ot hi opyranyl  groups
saoh $g;fottnd'ahyﬂrangyn@wma;;y|0°c to 100°C (and preferably 20°C

3.hr et rahydr opyran- 2-y
f’hg(gg%e rdgﬁy ré’%%?a%o 42%8 {’xc‘)u Set ra %)?5 ]fﬁb(%ﬁyraouf ? 24
ahduns nEthoxytetrahydrothlopyran 4-yl groups;

"t et r ahygrQfuganyl, ggrtltcsi;é@hm{@abgg WARYL H194RS "used
such as tetrahydrofuran-2-y

I
|t SUF I IFBE TR o Pl r FHg PR @FB Jp%Ed “El’rillnobrjdﬂ"ﬁ%”e%dﬁhthe
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g%??%€§|[yl met hyl

Preferable examples of such organic solvents include
ketones such as acetone, halogenated hydrocarbons such as
methylene chloride, chlorcform and carbon tetrachloride,
nitriles such as acetonitrile, ethers such as diethyl ether,
tetrahydrofuran and dioxane, amides such as dimethylformamide,
dimethylacetamide and hexamethylphosphoroamide, 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 persulifate, sodium persulfate, cerium ammonium
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dii sopropylsilyl, nmethyl di-t-butylsilyl and
triisopropylsilyl groups, and tri-lower alkyl silyl
groups substituted with 1 to 2 aryl groups, e.g.
di phenyl net hyl silyl, di phenyl butylsilyl,
di phenyl i sopropyl silyl and phenyl dii sopropyl silyl
groups; "al koxymet hyl groupgy such as | ower
al koxynmet hyl groups, e.g. methoxymet hyl,
1, 1-di met hyl - 1- met hoxynet hyl, et hoxynet hyl,

[ hyl .. but ox th
D el P BB e ¥ ey Y Ba T agFone (00
aPRd%vﬁethﬂﬂebbnps e.g. 2- nethoxyethoxynethyl
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1- ethoxyethyl and 1- (1isopropoxy)ethyl groups and
haPogenated ethyl groups, e.g. 2,2,2-trichloroethyl
gr oups; Ihaaadimongrmqowosemhn%gﬁom@ecan allky | begroupsd by
SH@§$V§1tn‘dt §1§I a\ngb:L Tnde@1 s@'hygs gfl%%m n?etgl gxe@%)ﬂum metal
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d[tph@'ﬁ:ypﬁe{{ﬁyq: to t—ﬂpm']énylmﬁyqimmonla or an alccheol such as

am@a@ﬁkﬂygquMQﬂyinethyl and 9-ant hryl net hyl groups,
and | owner alk%h gﬁ S substltuted with 1 to 3 ary

groups i'fP"RAT PLF? iy FEMSIRES Y tiiied % oH gl silyl
| baktdealskiyh ,as howeimiahkaxypribategenn dfodegana: group,

b 5 nmet hyl benzyl ,
3tgl%éi§?%£¥hyﬁgéﬁg§ 4%ﬁ§t %&ybenzyl
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obenz pi
B KB o tehe BrOuReE Sent Sl bokr? SRR EAPBAYE <o
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tubd grxear gy FP04033 S
"""""""" and i sobut oxycar bonyl
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gooows. itTheremave g pegdtionlwairthl basd ahi ansleant.
reagent %Hé%@dafeo nerﬁgxecc_‘it:ular limitations on the base used

provided it does not have an effect on the other parts of the
compound, and examples of bases that are used preferably include
metal zlkoxides such as sodium methoxide; alkaline metal
carbonates such as sodium carbonate, potassium carbonate and
lithium carbecnate; alkaline metal hydroxides such as sodium
hydroxide, potassium hydroxide, lithium hydroxide and barium

hydroxide; and ammonias such as aqueous ammonia and concentrated
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diols provided they are normally used to protect

diols, and preferable exanples include al dehyde
derivatives such as benzal dehyde, ketone derivatives
such as acetone, and di net hoxy conpounds such as

2, 2-di nmet hoxypr opane and di net hoxybenzyl. The process
for produci ng Conpound () -og1the present invention

is conprised of the following three steps. (1) Step A
is a step wherein the left side portion of Conpound
(éﬁmdﬂﬁaﬁﬂﬁjk8£ﬂ1°f internediate (iii) is produced.

(2) Step B1s a step wherein the right side portion of
ConpoundPeF§ 44§ PALFEEATET atEraranate® the ispivent used
ppositced, garlcé n@fn&%&?sus%d bn Q{yd@o@msb@ew@%ﬁ%é:eferable
corresponding.to t tep
G RIRE R T HBS TREST T e CprEtia el 2
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obt @imedrottant SR Ai8Rthd;NhRE MRALAT &16¥ht § oqb!;q@&&eqna Nthe
Step B. The foll ow ng prOV|des an expl anation of each

sEEY el P YrEs 8T R RaFP ITEPEF i al  conpound (i) can be
pr oducedlbycproteetd RGe ﬁﬂdmdepmﬂm&clhngaalhﬁdbﬁxyﬂe

. d th
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processes n ection an
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hg roxyl group can carried in conpliance wt

kil Wﬁﬁvﬁsﬁr%%@s§§§*§86ﬁ as the process

descri beg kRe darsetﬁcet w@r&iﬁugsoﬁpw peh gt 6g rtubest &

XlkGreen at troé ra!hntdge:r science USA) FP0403s 58
| AT 5GY TFen - dep IBtec PN E 3R EYS BERarried out in
th€¢rahﬂdneﬁhumese¢nﬂiedrﬁuﬁ,omﬁtﬂahyﬁheﬁunﬂgelcﬁrousrng a

Stgwah%w@uo%rgm FM;% Isu&rt@u&éiﬁ@m{ze%&w& the

group, “i.t can nor ral renmoved treating either
WPT At ¢ BAPHIHA Jt~°‘ne‘i‘t"r‘f“t‘ﬂrlﬁ’xs TGPy rFefeéﬁPafh “stepcds in a
t ebraduatyl annDnlun1quor|de hydr of | uori c acid,

hydr of | UL% %C 59 ugpa??tlgufa%: Q.E.m:Ptattq_gsg uorzq tr. é’l Oc'ircl:l_gel?
an organlc aCI , anesul OnIC
aBFeNidsdr & disuepeniaddl f oifdc 2act grongpgd Iagml cacétvis acid

Oknd razftha@grormwmel $0mipeeaCindiu8E BBnsiNPLIAM Guch as
a% 9 such gdrochlorlc aci d.
ydrogen ch or1

e; ilnorganic acids e.g. hydrochloric acid,
sulfuric acid and nitric acid; and, organic acids e.g. acetic
acid, trifluorocacetic acid, methane sulfonic acid and p-toluene
sulfonic acid; as well as Lewis acids such as boron trifluoride,
a strongly acidic cation exchange resin such as Dowex 50W can
"also be used.

There are no particular limitations on the soivent used
provided it dissolves the starting substance to a certain extent
without inhibiting the reaction, and preferable examples include
aliphatic hydrocarbons such as hexane, heptane, ligroin and
petroleum ether; aromatic hydrccarbons such as benzene, toluene
and xylene; halogenated hydrocarbons such as methylene chloride,
chloroform, carbon tetrachloride, dichlorcethane, chlorobenzene
and dichlorcobenzene; esters such as ethyl formate, ethyl acetate,

propyl acetate, butyl acetate and diethyl carbonate; ethers such
FP0403s




Furthernore, in the case of renoval by a fluorine
anion, the reaction may be pronoted by addi ng an
organic acid such as fornmc acid, acetic acid or

propi onic acid. There are no particular limtations on
t he solvent used provided it dissolves the starting
substance to a certain exteng, W thout inhibiting the
reaction, and preferable exanples include ethers such
as diethyl ether, diisopropyl ether, tetrahydrofuran,

dclig)@%%fly teﬁﬁgpoﬁgggﬂ)ﬁgg%ngt Iet Qé/‘é %%gd%éﬁ(iﬁk dlgxane,

ni t such 4s acetonitri
i %memﬁf{aPPl Td daeEivlerprganire diicdbysrthens adcehels

agmfh a@dméﬂwgadl,tsaalttmaﬂ&p hhﬁfcﬁﬁnol-r?ﬂo%r@ﬁﬁloﬁ? ntbutanol
ar altl on acC on era

R A MRS I R S L Sl N
ogly@rifoC aapat@DC cfahchaqueeberall yell)C telBRCYbf dretbnes
t Qu3# 2BOYESonk N r&é%% €a58yh heeydr %é/éhygrpgb%upgpt&%h@,g

group is an ara group or ar al kyl oxy car bony
g BRRPOTRBT R QY%I%P%%@ Y- SkhPeh If}le<61ﬂss<>rlérﬁﬁtf~°e&heyeof

CQHHIEChbf@)pmbtéréblﬁedkﬂmplgsaiﬁﬁlbdérhdiogSﬁHﬂéanhydﬁﬂ&ﬂrbons,
g&g&aghyeagntgct reduction at normal tenperature in
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can be carried out with few side reactions.
In the case the hydroxyl group protecting group is a
formyl group, it 1s removed by treating with base in a solvent.
There are no particular limitations on the base used
provided it dees not have an effect on other compounds, and an
alkaline metal hydrogen carbonate such as potassium hydrogen
carbonate is used preferably.
There are no particular limitations on the solwvent used
provided is normally used in hydrolysis reactions, and

preferable examples include water; organic solvents such as

alcohols e.g. methanol, ethanol and n~propanol, or ethers e.g.
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provided it is normally used in catal ytic reduction
reactions, and preferable exanples of catal ysts used
i ncl ude pal | adium carbon, palladi um bl ack, Rai ney

ni ckel, plati num oxide, platinum bl ack,

rhodi um al um ni um oxi de, triphenyl phosphi ne-rhodi um
chl oride and pal | adi um bari-usesul fate. There are no
particular limtations on the pressure, and the
reaction is normally carried out at a pressure of 1 to
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hours). There are no particular ITmtations on t
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| cahpaindONsnddR bie OxbeliZisngh agebletiged oyidedséd
i's gkégggound normal |y used for oxidation, and
pBt&ssiUm persul fate, sodi um persul fate, cerium
amoni uMheEPCR3go-particular limitations -on tBE salivenatused

(CAN: R 2 %-sdhsmagﬁgd- 2a&r dhCYANG P AenZoquiagne, (PDJ
is used Er ef erably. t hough reaction tenperature and
r BAEtG SR i HEWATY traeptm dPRET o Ehe eppRss Glchtai ti ng
subshante, eSehvednd aapdpasbl, andnswfeer bdingt heye ar e
ngggfgga%lgc to 150C and 10 mnutes to 24 hours. In
addition, the protecting group can also be renpved by
al | owi ngt drPatiesitingretrabp sefc lfnagilyilt brenp Abtidle epomer

sedimdABt dlpreferably a pailadium catalyst such as palladium
chloride or an iridium catalyst.

There are no particular limitations on the solvent used
provided it is normally used in catalytic reactions, and
preferable exampies include alcchol-kbased solvents such as
methanol, ether-based solvents such as tetrahydrofuran, and
water, with methancl and tetrahydrofuran being mcre preferable.

(Step AL}

This step is & step in which compound (ii) is produced,
and is achieved by introducing a leaving group tc a hydroxyl
group at a desired location as necessary, followed by carrying
out a nucleophilic substitution reaction with a reagent
corresponding to the R*' and R? groups introduced.

In the case the leaving group is a halogen atom, there
are no particular iimitations on the solvent used provided it

dissolves the starting substance without inhibiting the reaction,
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to act at -78Cto -20C in |liquid ammonia or an al coho
such as nethanol or ethanol. Mreover, it can al so be
renoved by using an alkyl silyl halide such as

al um ni um chl ori de-sodi umiodide or trinethylsilyl
iodide in a solvent. There are no particul ar
[imtations on the solvent -uééd provided it is not
involved in the present reaction, and nitriles such
as acetonitrile, halogenated hydrocarbons such as
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group is an aliphatic acyl group
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g us%%hln F%droly&s reactions, preferable
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t hey va%% accordin _
e reaction temperature is 0°C to the heating

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

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

In the case the leaving group is a sulfonyl group, there
are no particular limitations on the sulfonylation agent used
provided it is ncrmally used in hydroxyl group sulfonylation
reactions, examples of which include alkare sulfonyl halides
such as ethane sulfonyl chloride, aryl sulfonyl halides such as
p~toluene sulfonyl chloride, and sulfonic acid anhydrides such
as methane sulfonic acid anhydride, benzene sulfonic acid

anhydride and trifluoromethane sulfonic acid anhydride.
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to the starting substance, solvent, base used and so
forth, the reactionis normally carried out at 0C to
150C for 1 hour to 10 hours to suppress side
reactions. In the case the hydroxyl group protecting
group is an al koxy nethyl group, tetrahydropyranyl
group, tetrahydrothiopyranyP>group, tetrahydrofuranyl
group, tetrahydrothiofuranyl group or substituted

et hyl group, the protecting group is normally renoved
byrefecabiliagapipheadindlide actisolasehfonylhenkorake, no-
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, N— dlethylanlllne, 1,5-diazbicyclof{4.3.0lncn-5-ene (DBN), 1,4-
“diazabicyclo[2.2.2]octane (DBBCO) and 1,8-
diazabicyclo[5.4.0]undec-7-ene (DBU), with triethylamine and
pyridine being more preferable,

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

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

Examples of the reagent used for the reagent
corresponding to groups R' and R? include commercially available

reducing agents and halogenation agents.

Preferable examples of the reducing agent used include
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whil e nore preferable exanpl es include hal ogenat ed
hydr ocarbons, esters and ethers.. Al though reaction
tenperature and reaction time vary depending on the
types, concentrations and so forth of the starting
subst ance, solvent and acid used, they are normally -
10C to 100C (and preferably -QC“to 50C) and 5 m nutes
to 48 hours (and preferably 30 minutes to 10 hours).

In_the case the hydroxyl group protecting group is an
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protectipng group i

are no pa%tlcular limitations on the solvent used
provided it dissclves the starting substance to a certain extent
without inhibiting the reaction, and examples include ethers
such as ether and tetrahydrofuran, with tetrahydrofuran being
preferable.
The reaction temperature is 0°C to the heating

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

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

(Step A2)

This step is a step in which intermediate (iii) is
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hal ogen-substituted acetam de group such as a
trifluoroacetam de group, it is renpved by treating
with base in a solvent. There are no particul ar
limtations on the base used provided it does not
have an effect on other parts _of the conpound, and a
basic resin such as Dowex 1‘)(4?7(0H-) is used
preferably. There are no particular limtations on the
sol vent used provided it is normally used in
hydPBESRS) sap@det peievedney iptstdicdbbes deanmphewrionglatde
WaoeLtidnd, ofileAPOlRl SUEN A3 1oWBINaN0Ipretbang! sand ;.
n-propanol, with water being nore preferable. A
deprotecting group of an allyl group at the anomer
posi ti on{3teppkeferably a pall adi um catal yst such as

pal I adi up,-ebkord.de or an iridiumcatalyst. There are
no particular |imtations on the solvent used
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64 wth prgf erabl e exanpl es i ncluding ethers such as
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suebaasadli st hy! {ofiaamy di oeihyl acet am n
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ardcar khe UlidkhYsref.es ableec8XamPLeS: mixed solvent of water
and tetrahydrofuran being preferable.

Examples of azide group reducing agents include
phosphines and aqueous ammonia. Although examples include
trialkyl phosphines such as trimethyl phosphine and triethyl
phosphine and aqueous ammonia, and triaryl phosphines such as
triphenyl phosphine and zqueous ammonia, a triaryl phosphine
such as triphenyl phosphine and aqueous ammonia are preferable,

In addition, a catalyst can also be used for the
reducing agent. There are no particular limitations on the
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
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bei ng di chl oronet hane and tetrahydrofuran. There are
no particular limtations on the hal ogenati on agent
used provided it is normally used in reactions between
hydr oxyl groups and hal ogen atons, exanples of which
i ncl ude dlalkylan1nosulfatr|halldes such as
di et hyl ami nosul fa trifl uoridé8(DAST), thionyl halides
such as thionyl chloride, thionyl brom de and thionyl
i odi de, sul furyl halides such as sulfuryl chloride,
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spitffemyblhal hees tsusmass. p-t ol uene sul fonyl chlori de,
and sulﬂgglc ag d anhydri des such as nethane sul fonic
acid anhydr| e benzene sul fonic acid anhydride and
trifl uofbhetdtaneisw Fom ¢ raghicrarhysinde (vHB04B3snH2

Pﬁ]&ft%&@éﬂ %n‘@ﬁ@'ﬁijoﬁﬁ i&%JrHQSaJ&Et Ql@zﬁ]%%ug&%r@dedcgjlf %rrlogeeéting

t ol uenesul fo oride .

t?*?ef Iaﬁb‘?%%PH%rfé%&PF‘B?ﬁr@ A€l dﬂtanﬁy%}ﬁtée.le Hietecting avoup.
parti cultherd iz tiad ipapsi@N atheigekyemds ysethe RbQVLMEdseq
| brdhaselien; g, slalld 09, sust anee 1.0, 8,Gerl A
ext ent out i'nRi biting The F%éCEDS?IW%§ SApiEsiptting
wHisc RefFidiotid eanch Pirpfratabde h%/ét:ﬁf@éass biowsudaicithass hexanes
h&ﬁkﬁﬂﬁﬂrdfﬁgéﬁﬂlalaﬁﬁhe p@iﬁéﬂﬂ%%?%@ﬁéﬁ%ran&“&gggﬂnyne glycol,
hyd rocar rbons such_as henzene o] uene

1co s such as methanol and ethancl, ketones such as acetone
and methyl ethyl ketone, amides such as N, N-dimethylformamide
and N,N—dimethylacetamide; and sulfoxides such as dimethyl
sulfoxide.

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

There are no particular limitations 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
FP0403s




and xyl ene; hal ogenated hydrocarbons such as nethyl ene
chloride, chloroform carbon tetrachloride,

di chl or oet hane, chl orobenzene and di chl orobenzene;
esters such as ethyl formate, ethyl acetate, propyl
acetate, butyl acetate and dlgthyl car bonat e; and,
ethers such as diethyl etheé di i sopropyl ether,
tetrahydrofuran, di oxane, di nmet hoxyet hane and

ene col dinethyl ether. Preferable exanples
'h‘c\fijﬁ%geenhﬁ? ORLES PERPEITTSr BEE aBsters and et hers,

VVI th tetrahydsofivhafedRirAg.0LE Prelerapte. . khel s @éﬁly
(f)artl cular linmtations on the base used provi i de

SO &8MRLIFASESi n normal reactions, preferable
exanpl estHef radyiGhni fiolaude OF gaRhEdases, %EPS A%ind

Fgg}ehr)glbr’ilgjnl Q?ﬁwt £ OIQ%H am ne, tributylam ne,

I Sopr op am ne, "di“¢ycl ohexyl ani ne,
N- net hyl @itper®afilne, pyridine, 4- pyrrolidinopyridine,

p|CO|||WQHué gﬁ&ﬂ“iQ'éngfg% wgglh rrgi{] me compound (viia)

2,6-di (t-butyl)-4-neth q@/ I ne, “qui nol'I ne,
Nlﬁp%ﬁﬂ‘?ﬁfﬁ% &Rl théchigy 8Ve‘fﬂ?y‘llﬁﬁqu}enef the rings of

lb501hkizbt@mpduﬁ@4{ﬁi C]ﬁMhteEtfﬂUEt@EEﬁﬁdroiyﬂ'group as
SF%% a% ClQ%éd%?%%ﬁgggg D%?Q%%%%;]ggﬁPPrgt the site that
t B %?Wlaﬁ?fhé’l’ahdmtﬁ’ym?@aﬁe beiing nore preferable. The

r eact | onrlie@meaw [ i8S QG %M‘@at%ﬁ‘é 'c!?lg thl %‘Q&‘EE?A re
oi nt t.he, sol vent used), prefera

OCETE PO H-GrhRT ALy & PPBR HEACEPBrn FABLGiGoR0reactions,
menditeegmpbe R4 nhbutes plbald mpt&f eoabhydride & sudhess tsddalum

haufo | se or thee eagent.
corr ehg?é%%%’g SO SRR R P b e, AR
deei

aGamapra s Jﬁghalg@ L gm e ay@@eﬂ@a@m@ & lagerus,
Pr ef ehakl @ a)iﬁﬁplne&y@fldeheaﬁ@d%h:ﬂge &Q%&énﬂ.&s e NGl V48 um

F ine t al drides such as
E%ﬁ%%ﬁﬁ%rg'dr&lrl'de gﬁ Qf”?ih*? 1}*/ gfife preferable.

- hydr ogerfared a&leurw maGrMQ@rﬁmmnxd:stasmoﬂns as the tsl@lltmﬂit used
abbﬁﬂﬂabﬁnl&“@i%éé&%eénghéﬂSQQE£HAGTEE éﬁh@gxdy {H extent

dride, , and hYdrlde reagents suc as so
%ﬁa?roalé THhEL eI ENR OISR PRUISRE Wﬂptla@.wéu@@] atllffehols
sohstent mstednopravi dechrict, dégsekvescH he c$itoa:l’ahé ngather and

e oreran e llete P hiBoh <bIRer 6 Eherrine Vit marnor
aftl t@ttﬁa%ﬁmféfﬁé%l%%meésré&ll@er and t et rahydr of uran,

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

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

There are no particular limitations on the solvent used
provided it dissolves the starting substance without inhibiting
the reaction, and preferable examples include alcohols such as
methanol and ethanol, ethers such as ether and tetrahydrefuran,

and mixed solvents thereof.
The reaction temperature is 0°C to the boiling point of

FPO403s




and m xed solvents thereof. There are no particul ar
limtations on the hal ogenation agent used provided
it is nornmally used in hal ogenation reactions, and
pref erabl e exanpl es incl ude

di al kyl am nosul fatri hal i des such as diethyl am nosul f a-
trifluoride (DAST), thionyl- ial+des such as thionyl

chl oride, thionyl brom de and thionyl iodide,

sul furyl halides such as sulfuryl chloride, sulfuryl
beoai devand webf Wnd phodidery FResphenuspdini alides o+
such a hos horus trichloride, phosphorus tribromde
and® pirogphorti§®t rii odi de, phosphorus pent ahal i des
such as Tpieosq-adrumus et ashl ook desesphoSPhobUss, and

Epgﬂgggﬂ§thgg .?pgo§ggg;ous pent ai odi de, and
a

osphor ous oxy es such as phosphorous
oxychlor|de phosphor ous oxybrom de and phosphorous
oxyiodidﬂmowé§$zﬁbethylaninosulfatrifluoride bei ng
nor e prefer There ée no. Farticular | imtations

on the S6I'VE erl?édcon}?rol’i{} dedit GsEBIRAEG e according
sttarthmgrsceﬁt%ﬁt deceibed airc €atadhydent erfesentdhoutl. 169,

i ABEPI i NGz T hgo FLAELT any, ﬂ%ﬁé@”@én%%uﬁ@c lude ethers

such ‘as ether and tetrahydrofuran,
t BEPRrdr BY (RFRhe Beindg 2N prosPEP St Nd ThdyPeaetl gRowP of a
tEnmmﬁ'abmp&undSaEKbﬂﬁﬁnQPMb heatdwig pré&dgeer atnuk8a{taeh} | g

p sol vent jused and prefe ab
g &ng éﬁﬁl 8 a’ﬁga ﬁébF%%fgra ur@pEB ﬁteﬁg poi nt
oﬂecet%@rsoin/éﬁfe RiFE@Nt sm@ teddte opmg mapnes ak0Pmansbes.

tﬁoz?éovﬁ@urﬁl tﬁ@dcasﬁir %ffelﬁ.ﬁklln}é 4 }{Hllé)[jelti Ox RN B4 S s(ﬂ%’@lﬂuent

This ste which internmediate (iii)
BNDREEn B T e it ST SeR Bredony He L CiRTeEHED
arbeaupngogﬁﬁap Ht. position 1 of conpound (ii)
f0||OMAW%tEBqﬁHFOCGSS of step AIl. (Step B) (Process
Ba) Raw material conmpound (iv) can be produced
f ol | owi NGt AESSSHE oteds 18ek ceBeth v itetqoahedrbr iz Vois

25:0&%5 Fhd 146&:hleﬁ/5d§ WQﬁtrd@Wlﬁ@taellb&hr%OWQt the
dlrlgogsijl{]; Qrg r%’rﬁ 6&1\6 fma%e %%]\'M’] rog\%c?[%gdl Rglllr] r E‘lgcéa!mrég a
condltlons as step &1. In additien, the leaving group can be
further converted to a different leaving group as necessary.

(Step Bb2) 7

The present step is a step in which compound (x) having
an olefin terminal is produced, and is achieved by heating
compound {ix) in a solvent in the presence of a catalyst.

There are ne particular limitaticns on the sclvent used
provided it dissolves the starting substance without inhibiting
the reaction, and preferable examples include alcohols such as
methanol, ethancol and isopropancl, water, and mixed solvents
thereof, with a mixed solvent of water and isopropanol being
more preferable.

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

platinum, Rainey nickel, alkali metal borohydrides such as
Fr0403s



according to a known process. In addition, hydroxyl
group protection and deprotection can also be carried
out as necessary in the present step in the sane
manner as Process A Mreover, in the case of having
a hal ogen atom for a substituent, a hal ogen atom can
be introduced according to-the -hal ogenation reaction
of step Al. (Step Bal) This step is a step in which a
bi cyclic conpound (v) is produced, and is achieved by
re@tu@mgotmdaz&ejangrnuplmﬁ baxenpetiid, (hydrdoehbewed by
T particular.limtations.on
?Héﬁtg u%s%g&gurg%sv sg(g%l a|%t ?C%saé’l Vs He® is‘fmalrn T nghyhdrlde
sﬂ%@éﬁ%éﬂl%ér@@ﬁﬁ#% litheiwydednedesr 230/ diredetdsepsnts

ssgdh as t@tiahysneluhamyardadi QXane:in ety pabek Ebxed
solvents thereof, with a m xed sol vent of water and

t et r ahy GP8f TS BRi 1EPpFETERab &°C Bxartpr d2oidf naadat of
OEILIR L GEHIC Iu@gd aga%et Srdfackyde 509@%9%9%1@% AAYEOUSE

ammoni a. Al t hough exanpl es include trial
pHYS FRIAEE $G8R- as trimet hyl phosphi ne and trlethyl
phosphi rmeearhcague clisieal@ni Aingged tsiar ybuphosphi nes

sgﬁgb§?b%%rlgh§p%l QQﬁphlne and aqueous ammoni a, a

hihe® Such as tri phenyl phosphi ne and
aqueous (&rpprAPa! ar e preferable In addition, a

cat al ystrheapraksp 1 U§§da fs@@p he whﬁ&ql&hﬁgur@gqgi) having
Th re _are nqQ artlcu limtations on the catalyst

dﬁPWa&%& i 958 h%rpr’fﬁfiF?e%séBdﬁ’F e5PLIYrci By treating
re@mn@n Jeatth @nSdea:ndrlemmmlhgsmmlouﬂ@e pal | adi um

car bonatrgere %@Jel ﬁlgll %P&ﬁ%& lB@l a@?&r%no%ahpg%olven 2, used

palladlun1hydrOX|de Ral ney nic ["at I num ox
pPERIAAf B SERSOIREdFRMSAREFAT aﬁbsqarn@acy@sthougsmhlbltmq

hyils @xbeeio, r hM@i}ékefHﬂl&paka{i@léboﬂidlﬁﬁg Migehdeodndes of

pal | adi u arium ulfate | adi um car bon and
eI e bRl Ry e EP-Prbrine S 6 ptnic
ustIrg guelatal peticdioe, t vhezhr aduiciedgs@gent , of tehbamclaredno

P8y filoG HE Afe iy M4 ALLANS19N L Sghyent used provi ded
it dissolves'the starting substance wi thout inhibiting

the redEtiERctane Yshereralskel ©X8fpieshie neliddeg point of
a{&9@9h§@§ygge§8angE%&%%ggbﬁyq)@Hﬂp@g& ethers such as

t et rahydrof uran an _ ane fatty aci'ds such as
acetic &BPdreaghdcRstimpsisufhnimiteshyd 24 hours, and

preferably 1 hour toc 5 hours.

(Step Bbh4)

The present step is 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 limitations on the solwvent used
provided it is inactive, and preferable examples include
aromatic hydrocarbons such as benzene, toluene and xylene, with
toluene being particularly preferable.

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

The reaction time is 10 minutes to 24 heours, and
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acetate, with nmethanol being nore preferable. The
reaction tenperature is 0OCto 50C, and preferably O0C
to roomtenperature. The reaction time is 10 m nutes
to 24 hours, and preferably 1 hour to 5 hours. (Step
Bat) This step is a step in which conpound (vii)
having a protected am no groéap-is produced, and is
achi eved by protecting the am no group of conpound
(v) with a suitable protecting group. There are no
paréfcrubay 1 et aid GnBows .t he sol vent used provi ded
it dISSO ¥g§ &ﬁﬁ starting substance w thout inhibiting
the reactio d preferable exanples include ethers
such as Thteeplr%mﬂ@r ofamr am, 2 diterahe vhdirhetthexyetizane and

db@ﬁﬂbﬂn@n@vﬁﬂby0£%apro@hééuqobﬁd3£53Qcﬁ§eﬁﬂétBﬁnggpréfgktlng the
ket ones such,as acetone

nol
ké¥ TR YL af WRs 25 U 5§t?ﬂqQ§H|?ﬂ@Fﬁ?V*?ﬁeﬁaﬁ+?ﬁa1“E?Eﬁedlate
N(Nedi, ety rat et airigdehe ardosdd fyoxhnthes cFuebn@sndi (@ hthder

sul fog.de.nshheLg, ale ng, particular limtations on the

reagent used provided it is normally used in
reactions in which a protecting group is introduced
to a fraemaaéﬁﬁBgyoup, and preferable exanples

i ncl ude di-t-but di car bonat e, benzyl oxycar bony
3 {00 O #réﬁ?ﬁ%m &%ﬁ&%%ﬁﬁﬁy% éﬁ¥8PF%%acﬁPFﬁﬂg

chl ori de anﬁat-nl
dFDttﬂ@u@y¢063§aﬂb§nwﬂbedbemruyenﬁh@mq@aéfEhaﬂmheeufmtenesumnetln,

n@opar?:tQ' C‘Pé?f’lr i::' FQBtOQU S QL A, h@axp%%ey§§ld cg Qg d?‘glll

it is used base in normal reactions,
pFet é?eaBF%d%‘?gnlﬁY ELOL AT et I65PT Plee BAPE HhCaP o ATes,
abkald e 2 gaith &tyrqbbog@ mo@afchxnfgat%a amdwaTgaRkes bases,

Car{}éyo%aug %eggﬁé% amgep£%§§e 1on q%ﬁrﬁﬁﬁ%ole group <an

nat es elng nore pr era e rea
t ehfrelrst Grerled QT ©6 BOESsany Jpvr éh@rmﬁbelsynt GCeboir dbm same

t ﬁérlﬁlﬁarrabblr&ocgg§ A.eagdre@Pet ] N8 LSe Jé%sg‘ LG 4P 2flialogen
and ggre erably 1 hour to 10 hours, (Step Ba3)

TR el 1 uPRELTHSRY Yo ORe LB oo e i rpotiRs
(acq:ca:)dlngstqortbduw@gemuiomrammeue@tf Isyep@ani ng one of
t he r|nQ§tg£Ikg|cycllc compound (vi), protecting the

hydr oxyl group as
Thé present step is a step in which intermediate

compound (viic) is produced, and is achieved by deprotecting the
hydrozxyl 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 is achieved by carrying out a glycosylation
reaction with intermediate compounds (iv) and (vii), and
deprotecting the hydroxyl group and amino group as necessary in
accordance with established methods.

Preferable examples of the deprotecting group at the
anomer position of compound (iv) include flucrine, bromine,
chlorine, trichlorcimidate, diphenyl phosphate, diethyl
phosphite, thiomethyl and phenylthio groups.

There are no particular limitations on the solvent used

provided it is inactive, and preferable examples include
FP0403s



necessary, and deprotecting the hydroxyl group at the
site that glycosylates with internediate (iii). There
are no particular Iimtations on the reducing agent
used provided it is normally used in reduction

reacti ons, and exanples include alkali netal

bor ohydri des such as sodi um 7Borohydride and |ithium
bor ohydri de, hydrogenated al um ni um conpounds such as
Iithiun1a|uniniun1hydride and al um nium triethoxide

| ihehpgrmalipdriide ocaridnlyshididesr eaggnese stchr % sadi um

t%h@féﬂé%hygfrﬂegg'sd@ht bsodi,um bo %@)ﬁ,ﬁihrﬁ%eaf&a@lg and

preferable. There are no artlcu on$ on the
s&r‘f{?’éﬁlcu%‘éffocﬁﬁa%% &dch tan P§BatFes teienst anrd xwgene, with

S u;bs‘e anege fzﬁblaa Gﬁiﬁpﬂie@ exdi1erting Vﬂatlhgéﬂaﬂeﬁhlhﬁixtohggbcgﬁe and

' al cohal s suc
ﬁancﬂ anQ ﬁano e??ﬁﬁ%%agh i?xﬁgp%ﬁsoiﬁf&Pde?rﬂﬁthylene

ﬁﬁlot%*#ah@dﬁ@ﬁuran wat er and mi xed sol vents

t her eof aTH@rtahaf@:-‘tngaﬁﬂtlcgf_af at Lahydr QE u&r@@hgeéan:l%lyst used
pr ef H%Ple The reaction tenperature 1s 0C

b&FPTHG o Mt 8P B8t dft Thsedy  alHe prestians y 550C
t oreherdboe| éxegppes nlIncCDflde tdrensedeniyused. The

r%@?%i&y}ohé ne§uﬂf%n éfﬁs E?ﬁ#%uogg%éé%aneséifoFl%Lﬁ%&P

preferably 1 hour ouﬂs ere are no par
I|bﬁF?%uqréﬁsuQﬁ#dFh%FQ%§IV@Wﬁleﬁsetplusnﬁmuhﬁedl¢tauidssxﬂhwes

t heistwrbndthsubsi@ace wMitdady ﬂé%thﬁﬂﬁlngmmédlgm iodide.
reaction, and preferable exanples include al cohols

such as ThfefRANGParRFRSERENS] 15ebKetE? Dgchokldingt peint of
antdet stivahy drsefiur ai, prafgkdmuyefbdmok&mﬁargtufgareof The

reacti on.tenperature. is. O o the b n oi nt of
FP0403s n? 6501 Vet lﬁsed LEREES ? }e‘f g‘BBf/S’S(?@dt 0

t reebisbiling! poknttof helrs.sol vent used The reaction
time is 40 AENULES & ggﬁn@ow)scaﬁrgqso%@ %@@%ée hour

Process Raw mat eri al oun

o] hour s
cgﬁpﬁ%teﬁ%%%@a %@68?‘8? rﬁ"“?oa’ﬁtt‘?é b?%&éggos‘d@sér—@rber@aphwn
Carnblmhynteaneailﬁesmbundm(niﬁ%nd 198%,) , pan®23hen

viii) can be
g?ggﬁﬁgﬁa %ég%gﬁég%f' tgq%ggeproQ%%%f%g a hydr oxyl

group ofIta2dgHowRA- c%ﬁn&@@n@ﬁ%ﬁ:@orcﬂrngommpqadkhth¢an be
PPR6asRd htirdddi t1i@Rcchkd¥@ de derivative for the raw material

compound in a 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,
preferably a hydrochloride, in accordance with ordinary methods.

Following completion of the reactions of sach of the
aforementioned steps, the desired compound is collected from the
reaction mixture in accordance with ordinary methods. For
example, the desired compound is obtained by suitably
neutralizing the reactien mixture, or in the case of the
presence of inscluble matter, removing the insoluble matter by
filtration, followed by adding water and an immiscible organic
soivent such as ethyl acetate, washing with water and so forth,

and then separating the organic phase containing the desired
FP0403s




hydr oxyl group can al so be prctected and deprotected
as necessary in the present step in the sane nanner
as Process A. Mreover, in the case of having a

hal ogen atom for a substituent, a hal ogen atom can be
i ntroduced according to the hal ogenation reaction of
step Al. (Step Bbl) The preseamt-step is a step in

whi ch conpound (ix) is produced, and is achi eved by
introducing a |l eaving group at the 6-position of raw

mab@dial, Cm@@%iﬁ‘ybhh% arbdefadrRe: AR £ £aNdish i NS L@se,
e | eaving group can be

addi tion,
fﬁPSHSEa&gﬁﬁﬁfFéﬁhfﬁ SfEﬂ?Fe?%HF%FeaV|ng group as
necessarfhe réStlepnBhR)sithe pmesent cshee iseparsie@Pand

V"Bhf_bfl%gnpg egﬁ gjgzvﬁgmagf Q:Io%!i.rﬁr} e!:miﬂ-?alrar I? ods

pr oduced, IS a eatlng conpoun
a &t \PénFeW?ttaﬁélﬁté%n c"éépéﬁczapléataqﬂy@tr oty éle‘afPCéiSno
pabimﬂllhzaf:odﬂlmelﬁtds(éﬂsf@m thBes&alr¥e1dn UsebuNrovided of

it dISSO ves t he start %uqi nce mnthog |@h|b|t|p§
t Re¥FeactTOm, ""aRd ?§§8Pe$ BT e SATPE ES N e TRFE TAPE SO PED
SGb¥p¥ﬁ§09n¥ﬂﬂ?an@iStﬂ%bhEuﬂﬂ cahdnri shpergiagoiphywwaterqgthand
MX b SOLYEM & <1810k, adlictBert, nhé@fqu%%yﬁ{g i8f WRhELqe

and i sopropanol being nore preferable. There are no
p&FEPRATPAF RN £24 |f8ﬁ§a% aPHé% FEEPIRG PHaER ChyPBRtgEarhy
| isisy RALNE Igeluseclikpl 482C kL Dits: H8l Wothowdeddaybd Bt ing

bggg%ﬁgéuﬁggﬁgeghmggd exanpl es include zinc, palladium

car , platinum iney nickel, alkali netal
bor ohydr}ldgssaarbhrage dEPOUOdyeT 10 §bdimnﬁ3beto¢nmﬁntthn

angvidd Iﬁhgraﬂa%ﬂ@ryt%he@ gdaﬁégfﬁ%%ﬁfé% (@h unj i ggﬁd (Ib)
oundgds SUC S i um al um ni um ydarl

R i o F P Sn cepmerb T Py e O L SF de

r ehgemcelogumil lasasegiarid esterd ame diindetenaidt bn 2iart¢ous

bebpg prefarable. noTpgr{J%%m Oﬂrn&%fﬁ%gt ks 0C to

t he boiling point e sol vent use g preferably
5(9@“%1&5ttﬁ@tm FPHYy B8Fnta5r tmwfsa%ﬁﬁtweéorrrw

I gacéindnelli f-or8idd) thl ik &&rh@la&éoﬂplﬂh‘é a@dld gender and

pr %Egrr ac‘:kc):»ln _11él'z_or1]1cszu<gfVt\i1 gﬁahiglgerx%pbu ?X%}SBebeﬁé 1]-|_:]1-1e %Eggaes% and

so forth Examples of formulations in the case of oral
administration include tablets, pills, powders, granules, syrups,
liquids, suspensions, emulsions, granules and capsules.
Administration is performed intrarectally in the case of
suppositories. Administration is preferably performed orally.
Each of these formulations can be formulated in
accordance with ordinary methods using known adjuvants that can
normally be used in known pharmaceutical fields, examples of
which include vehicles, binders, disintegration agents,
lubricants, dissolving agents, correctives and ceoating agents.
When forming into the form of tablets, a wide range of
carriers conventionally known in this field can be used for the
carrier, examples of which include vehicles such as lactose,
sucrose, sodium chloride, glucose, urea, starch, calcium
carbenate, kaolin, crystalline cellulose and silicic acid,

binders such as water, ethanol, propanol, simple syrup, ligquid
FP0403s




a hydroxylam no group is produced, and is achi eved by
treating conpound (x) with a hydroxyl am ne
hydrochl ori de. There are no particular limtations on
the solvent used provided it dissolves the starting
substance without inhibiting the reaction, and

pref erabl e exanpl es include A xed sol vents of

al cohol s such as net hanol, ethanol and isopropanol,

and organi c bases such as pyridine, with a m xed
sglient, oilqmlbaguﬂrcandllquyaigﬁnaelbeidagbpﬁymdtﬁylEﬂalyulose,

p r.abl e on .t er at ur s 0C to {

b%l?%ﬁ 2o r%th}m ?Jﬁ%% Yo \C/)gg%)s use OSa?n pr é’fi ePO{t}fvm?SJC
Eymld% déatttiegnatiane apent0 Slﬂﬁﬂ’m e §ry ¢t24<ho lﬂogium
angyirRkef egcﬁ*aéyedl Qe dRaer&OULS: ndrShePs&ndh J{Ifarbonate,

t cili¢c co
P Tt 2B atPe d PR oo B P L o B esters,
coengpioundaxil) shyfatheatémglyped deobventie Themecharandno
pi‘ééeo%lé' aalém%glaatelgﬂslmb&gﬁss%hxﬁ@{ gﬁéldoseprgeféa%qe,

'S |nact|ve refera exa es I ncl ud
aF%%?t PBtFﬁfdﬁaédﬂ%ﬁge&ﬂ]ﬁ@H %%lsoeﬁ]?%?i’é’tl?%lﬂfé’ﬁ@t%t??d such as
xMhemnamytalmmohﬂhruea&b@nags@ﬁrum calanl yupraeker abl e.

The. reaction tenpera ure. |s o_t.he hoiling point_of
t Iy h
TRt LR BB it st Ot Ba =

p@t¢mch0fla¢ﬂﬂ§esokanémn Lhﬁ@@onﬂﬂﬁeanéamthgndal W@116¥61@C1d

nhﬂ&”l%rl@ar% BOM S AN nEPOAQ3S sdaraREES %fo@@éyedlborlc
hour to hour s. StePbeS The present ste is a st

ep
i AYhideA P?ﬁxﬁFﬁ¥&ﬁ 8Ly ConpotFac i i E?b}%$SpF%ﬁhH?eaablEt5
apdotisiedchiteved ddidepy aioacihd gast hece Saypdy o>eyclam]gxe(m |E)f at

glé{ Eﬁcilﬁ&t SQ!E%IC%%{@& %b%t@éj %@géﬂe% a&t‘i

protectlng € seconaary an1 oun
uﬁa*e?rlcS FeRtesr telohfdict pshS it %CtaéEdATablFPF o@@@éeia:prwm

Matef b COPRUBH doxtihgs @anmm;lmapéiy%ﬂl@.@,cor ding to

t he process described in Phar ceutlca

Bul 1 bt 1 PeR b ag fifgolnd Jox5Eof ot The aure pagpe of
magerieals compotbehalVyi kjowncan ﬁhaspfxﬂﬂdceahlbp used for the
pEQEé&éH,”QxéHHiaQﬁ&%’QE?&H'i%QlE&EvaME%i%QYEuch as glucose,

lactose, starch, cocoa butter, hardened vegetable ©ils, kacolin
and talc, binders such as powdered gum Arabic, powdered
tragacanth, gelatin and ethanol, and disintegration agents such
as laminaran agar.

When forming into the form of suppositories, a wide
range of carriers conventionally known in this field can be used
for the carrier, examples of which include polyethylene glycol,
cocoa butter, higher alcohols, esters of higher alcchols,
gelatin and semi-synthetic glycerides.

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

Although there are no particular limitations on the
amount of active ingredient compound contained in the
aforementioned pharmaceutical preparations, and it can be

suitably selected over a wide range, it is suitable to normally
FPO403s



group of a known conpound according to a known

process. In addition, protection and deprotection of

t he hydroxyl group can also be carried out as

necessary in the present step in the same nmanner as

Process A. Mreover, in the case of having a hal ogen

atom for a substituent, a RaFFégen atom can be

i ntroduced according to the hal ogenation reaction of

Step Al. (Step Bcl) The present step is a step in

mhbﬁﬂhﬂnnhﬁrdﬁaﬁhatéf icoapoEndy (Wi}, ismdppesieerly ando 308
q& |g¥eq”p¥h ta&e&%&n he hydr oxyl group
tectlng group of T erla compound (xiii).

( Pr oces@t@PU‘QTSt@gyeig Emer@rr%ém sgtelerss agsst &pdy rweight,

Waiigth:deshad ﬁ@mungrdd )forz'nsarf?ir Qduesdrn, angd h§rmal daily

arr out a cosyl ation react

achieved b

NFOH FESPTRaRa: & EORBOUHAE £ v DAY JPFSLeraity 301 no
depd otceret pnqerrlalelmﬂdrluxgl)l gn@uapl apple:ammmt grfoapo@s mg

n a b t;h

Pr e Crabl s oSy e opo, B o CRG, SRR gasae
aRBPrere 56§+%%ﬁ§ﬁr%ﬁ %@oﬁxﬁﬁﬂgée(¢QWPHFHEJQP§eanHJGﬂ|mnitlple
beemidierra€iy@ri ne, trichloroi m date, diphenyl
phosphate, diethyl phosphite, thionethyl and

phenyl thi o groups. There are no particular |imtations
on the solvent used provided it is inactive, and

Dﬁﬁé@!%@ﬁ@‘ﬁﬁaﬁpiﬁﬁnbn&h9QEeEBQAQ§§m%3 hal ogenat ed
hydrocarbons such "as "net hyl ene chl ori de and

chl or of SIFHF’ et'fe P& Wt 1 RSB RB 1 2 fIPL B Ih iR ror ar &tatl

abd war ofetianphydr ;edebone suaipias, benzeaesmplek uane

an nefer b L. es |ncI i.n

o Sty PP B e SR FAATRLER LBl B

pEBfEtabl e exanpl es i ncl udi ng nethylene chl ori de and

ekhgsmp1Ehes e are no particular [imtations on the

c l.yst us rovided it is nornma use

oo Rty ial TEhep B P R Bt Braroa Sk A ok O- (6-

i aebude-brgIRicbyt&idsyl ) -d-o-bh wesgrehhanes ukfapi Cr atitdon

tElélyorogetqg sul fonic acid, boron trifluoride
her conplex, 't ol uenesul fonic acid, silver

trrfluoronethanesulfonic acid and tetrabutyl amoni um

i odi de. The reaction tenpemature is OCto the boiling

poi nt of Ho—~~¢"
0

HO' = OH
O O R
OH
BO™ “OH

OH

(la) Allyl 4-0-(2,3,4,6-tetra-O-acetyl~a~D-glucopyranosyl}-
2,3,6-tri-0O-acetyl-D-glucopyranoside .
D-Maltose monochydrate (36.0 g, 100 mmol) was dissolved
in pyridine (200 mL) and acetic anhydride (100 mlL) and 4-
dimethylaminopyridine (0.6 g, 4.90 mol} were added thereto,
followed by stirring of the mixture at room temperature for 12
hours. The reaction mixture was ice-cooled and ice (30 g) was
added thereto, followed by stirring of the mixture for 30

minutes. The reaction mixture was extracted with ethyl acetate
FP0403s




the sol vent used, and preferably roomtenperature. The
reaction tinme is 10 mnutes to 24 hours, and
preferably 1 hour to 5 hours. In addition, conpound
(1) can al so be produced by deprotecting the hydroxyl
group after the glycosylation reaction wth
i ntermedi ate conpounds (iii-) 7and (viic), and then
additionally subjecting to basic conditions. In
addition, in the case n = 2, conmpound (I) can be
pr(Bd(luGr&d bisd &@eaoﬁgainiaCL‘d'Wri des deshyatdive dQrntthe raw
teri conpoyn pr.ocess, si ar_to esses A
nﬁﬁg f%Pﬁrﬁﬁﬁcflo 2 e’ a3 5 g%avﬂﬁemﬁPbaélc
grogprgenherbabeser @@Oc@hpm@d%mracaﬁ hi}eneomf-@r nky. tdfter

antagdd qaddi tjien &@Jyhrouaors%&%@muxf@téquﬁ@csmz%w%«asl n
accordance w th ordi nary nethods. OMAQ? conpl eti on

of Tt e PEatti GRESOFSBUTH Frefhee- af%’reeﬁ%?ft UGneer skapalved
t he wkediviede chfpoitded (760 cdl} | esd ed 1 caicbhel (3@amt,| GO

mméwra%d' p &%gﬂgf’&'lg% ﬂfﬂﬁ&&h&%éemtf%ggi Oy mr, 100
exa th Ire onpound 1s obtal y Sul tggly
n@{ﬁgf )al“iefP— mfdeRethraegtri ofPlarnedily, sbrryinst tle thagrixgre at

F BBOTFﬂﬁﬁﬁéfﬁﬁhr@ff?fqﬁohbﬁﬁéi nfﬂéiQéacﬁﬂ%ﬂoﬂiiﬂirﬁhﬁés added to
i ns mat t ation

WBRert el SRidoRk i i AR bR T Kb e i
awet a¢>e:rawa@:h wagh wictthy bertee chaodideo ($@F trih) , tEredotdeeric

sqe%@ua@gwmgdo‘wgﬁlsstMma glomeal(@omﬂ e, A881 L8 tn
FP0403s 74 conpound, drying wth anhydrous magnesi um

s GPRYiTeUst BpdigRafibl fate. lPW?Quq¥ydﬂ?¥ﬁllFP$rﬂffon e
sebvenit uviher resuddd pgeﬂkﬁﬁered%@03$ﬁnﬂ&€x&ﬁﬂpbf&fled using

S t purjfie r SUIta Ly
by el L o R P AR REEERRY Yoo SHL A h e,
r ép?ec\{/ﬂ t B¢ idhatr tdeheesinsthbiisle ﬁ@rmmlmywrcb@t gnelipld

used) facy ptah@ RePak aldoeprand npbid f.i cation of organic
conpound exanpl es of which include adsorptlon col umm

c i OBt é@%%y @Cderi Buti%h (8% trim 2% ra%ogr aphydlar@H.
otslmerz et bods)ust e azsynhhetix adsprsbeng 6918t Bodsin, m)

usi| ha ge hro t qgr aphy, rd_ /0
ré@ggé%q%hgég gﬂ g ogr%%ﬁgg d@lné §$|I IJﬁfg%' E‘l
alHzyl at-gd st dd, 913412 f0l3.0nEd) by .ér utJJHngd wi=Bh1aHz) ,

sui babl @-eksent,; digosagchar bde -dgrj vat hyes af wem),
present |nvent|on havi ng the aforenenti oned enera

férll’ral Ea@ (FD J"‘@l ?:l)HZéI"IdS )’lH, d, J=3.7 Hz), 5.79-5.88 (14,

m) ;

MS (FAB) m/z: 677 (M+H)*, 699 (M+Na)*.

{1b) Allyl 4-0-(4, 6-0-benzylidene~a-D-gluccpyranosyl)-D-
gluccpyranoside

The compound (17.0 g, 25.1 mmol) synthesized in Example
1 {la) was dissolved in methanol {250 ml) and scdium methoxide
{2 mL, 9.8 mol) was added thereto under ice-cooling, followed by
stirring cf the mixture at room temperature for 1 hour. After
Dowex 50w x 8 was added to the mixture vntil the reaction
mixture became neutral and was filtered, the solvent was

distilled off under reduced pressure. The residue was dissolved
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their pharmacol ogically acceptable salts and their
phar macol ogi cal | y acceptabl e esters are adm ni stered
in various fornms. There are no particular limtations
on the admnistration form and each type of
preparation formis determ ned according to the
formul ation, the age, gender 7and other conditions of
the patient, the degree of the disease and so forth.
Exanpl es of fornulations in the case of oral

adm‘ m, M&a&&r@nfbﬂﬁmaa tadl eLs,arl bésza1peMples S,

I |
o EaeaR g aen Al R O PRR it e R Gy 2esd
| pPrarwicest | 922|6nmq,hé ¢asencdf wengppdded dheesto, followed by
A@m&ggr s\%'t%% he.RIef 8 %e | YO 1 agfya?o@ eralsl ¥, EaC*hf%

hese rmul ati ons c¢an t ed accor
witt hegrdianiry (Fethodesuxideg kndwe a@Iqthantrsmthae (ténﬁ

nekeddty whe cﬁ%%ﬁjlieﬂi lé@@v\ﬁhdélﬂafé@ﬁ%wﬁfe%lsuf:é el gSs residue
exanpl es of = which include vehicles, bin

di"8f rﬁ”éd?é‘?ﬁ* SFiAgetitdce Jdnfigheslom %6?%%H’i’gra@“éht gthyl
Cere et esaran detl&atoun 05 ggant v/vAleto fortaim g:menﬁ@sﬂ.tlée

f f f [
TSRO o LR a8y Plge BRLL VB Ror aporhowpe
cHEEF-, exarrpl es of V\,hl ch i nclude vehicles such as

| agtipge, 40@%&0%3o§0dt3u§n1%h| ofj de, ;04 | %CQ§F; b8 32 (1m,
starch cal ci um _carbonat e, kaolln crystalline

cB b ut o (Hhd Ssi PTEi% Hati & - 42bil Hiterts §U%F§ H3) mat- &7, (1H, dd,
eltjhanzo,l 3. lprmpanel&.zl siiapl & SJ}’:BU$) Hz:}l,q:wed 30408 m),75.71
g 0se, i, st el gt ynet hy
alugose: gLiaid, staiiy b quld el 30 B POOE YL,
pHéBprist eJakY 3|@043 yl\/lHﬁW 4, p?y—’rﬂoilfi? déHe,m dl 8i ¢t ddHatd.09=10.2

agent s a@clzmasddry stuaggN, ssedi um, al gnat e .y.poneered o
sodi um bi car bonat e, calcium

a 0 [am narin,

g?ﬁbﬁ@t'mq "I7y6§‘<yb3tthTnb'ne7 $B7 bi%%an?draf®y acid esters,
sodi urAH)auryd 4Sul frette;, oAOgINEEr.i de stearate, starch
and |actose, disintegration inhibitors such as
sucrose, stearine, cocoa butter and hydrogenated
oills) absyr gtPolé Fronptreryd idersh 2a8-digQaberayarg-D-

@m@&praﬁéé}}lsj 5’ é—QgHU(Eﬂﬂeﬁg§le yhé%ﬁ‘anos:l.de

moi st uri zers suc Cg ycerin and starch, adsorbents
such as Th& 5?’65??“%& o9 k2o P o e sy BiHisEazemdn Example
cal I ﬁb)d&ﬂasSdiSs@E.Gec&GJndN,N-@iﬂethﬁbffb@xﬂﬁﬁesum as and

L%fl \?ﬂﬂh& S(Be %t,ﬁ/grl% Qg%\l\l??f ed b élcP ther to cg? J.g.e—

ol'ye ene glyc eover, S can
prcévi%r@d whitrved ler ditAarine ot tfnag mastlr@c es@aa:r yce-cooling

eXarPREnifhites. After benzyl bromide (25 mL, 213 mmol) was
added thereto and the mixture was stirred at room temperature
for 3 hours, water (100 ml) was added to the reaction mixture
and the mixture was extracted with ethyl acetate {500 mL). The
extract was washed with water (100 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 ceclumn
chromatography (hexane:ethyl acetate, 9:1, V/V) to obtazin the
desired title compound {18.5 g, yield 94%) as a pale yellow
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whi ch include sugar-coated tablets, gelatin-sealed
tablets, enteric coated tablets and fil m coated
tablets, tablets provided wth tw |ayers of coatings
or multilayer tablets. Wen formng into the form of
pills, a wide range of carriers conventionally known
inthis field can be used forst-he «carrier, exanples

of which include vehicles such as glucose, | actose,
starch, cocoa butter, hardened vegetable oils, kaolin
apgh itsal ¢, binders such as powdered gum Arabi c,

powder ed tragacanth el atin and et hanol, and
difs MR e(hOR Mohr &GERYS UKoAY dMindYans atfad. SPneSH. m,
f orev-nagos ntze, t g, f4obm@f198mp@osfd togi@s,q 2 Whde, nte;ngem—

0 r 'er con onallx is. field ¢
UEEd (%gfIT 5 %f g ei%ﬁp?gngfg éﬁHiﬁ@iuﬂ"
p@tyeﬁhyﬂeﬂ@ gﬁydUB o ®0Gcoa. buttler mhlgh%¢fnléohcks,

egtﬁr% ] mﬂghﬁf al, qehpl5s_ s@elgtin and seni-synthetic
ceri des. reover ot er@gharnaceutlcals such as

CH OfFRRY S/ 2:pPR2 el iv84d #¥lgtances, flavorings and

sweeteners may al so be included as necessary.
Althou h th are no partjcular_limtations on
it 2O age £ /B Eh B ompoid-COMSPREGAH-The

aﬁbm@ﬁﬁmhm@nﬁd phAaneagetdniceadle preparations, and it can

be sui t'ﬁllgl ¥ongp%luﬁi(jt F’JQJ g &% \_Mrg'r%lr agygrgchesgzécf' in Example

suitable to n
-1.({lc)7@as &éﬁtsai‘rﬁdaﬁna%i}ﬁwl ofthert 630209 byangeingHryleand
peef@riabl yisb k) %@ 1baymw ghininkBnti@rted ali.s5 g, 48.8

t ,
805 Tt ant Fios PR T O Fethoa urbat ot
anddsh ther¢te, fhk&qwadnmﬂ h&atiqg oddtihd mdesage uhdsr aeflux
| QUET) lhbm:é oi.fLQerOQl]re %a&g{cﬁ‘r %&Q‘pl%l]_ye Qan%l'IQt%é‘ﬂﬂtﬁm e

pr ef er abl { an up Imt o ,

T euiaBl 3P 2060 M And v prorer bt Y260 i) sotgen
tnﬁse dosages acasd e adel past eseciktume Slfﬂgicﬁved by stirring
a tration mul tiple dn1n|s rat.i (B
e o Al e e Prei B B ReS gt BB
i Avertticontis OéﬁEIPJGG Aédet wasoreshgdt with 1By c'mseoe$

Eﬁ@@¥86ﬁ§orf@”§%ﬁ§rg3iu%¥éﬂn¥l@§’mﬁreSEaéﬂg%qgheghd%BGS sodium

Pre aration exanples, but the present invention is _not
{%ﬂfncarbonate selution (150 mL) and saturated brine (100 mL)

and dried with anhydrous sodium sulfate, followed by distiiling
off of the solvent under reduced pressure. The residue was
purified using silica gel flash column chromatography
{hexane:ethyl acetate, 4:1-3:1-2:1, V/V} to cbtain the desired
title compound {21.1 g, yield 71%) as a pale yellow solid.

'H NMR (400 MHz, CDCls}: & 3.40-3.71 (6H, m), 3.74-3.85 (2H, m),
3.90 (2H, m), 3.99-4.07 (1H, m), 4.10-4.20 (3H, m), 4.42-4.70
(74, m), 4.76-5.08 (6H, m), 5.23 (1H, t, J=10.7 Hz), 5.35 (1E,
dd, J=18.6, 8.8 Hz), 5.64 (1H, dd, J=13.7, 3.9 Hz), 5.83-6.02
(1H, m), 7.18-7.34 (30H, m):

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

{le} Allyl 2,3,6-tri-O-benzyl-4-0-(2,3,4-tri-O-benzyl-6-deoxy-
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t hereto. <Exanple 1>

(2R, 3R, 4R) - 4- Hydr oxy- 2- (hydr oxynet hyl ) pyrrol i di n-3-y1l
4-0- (6- deoxy-a-D gl ucopyranosyl ) -a- D gl ucopyranosi de
(Exenplification conmpound No. 1-1) H HOHOO..O H
O. o."OHOH HO'OH OH (la) Allyl
4-0-(2,3,4,6-tetra-0-acetyl—~aebD gl ucopyranosyl) -
2,3,6-tri-0O acetyl -D gl ucopyranosi de D-Malt ose
nonohydrate (36.0 g, 100 mml ) was dissolved in

pMLbd%’]%%og%%o%i aﬁqlé@@ggrsn@&médﬂ de (100 ni) and 4-

yl am nopyri di g 90 nol) were added
t her et o, Thef 6PTRAKBE by St Br r316na Brol hevRiheshEed a Eodmle
t enpenais edfsebldel 1h0}_b|f.'&,dlﬂl-be Jogaft mmania-xﬂdlﬁena\ﬁafonyl

| lLe nd.ic 3 de er eto, follo
b)glﬁ%ct&l%%rl glg % h§6 % %"ur e o gl e%ﬁ (R EoPYRgne b g,
r efet |Hmﬁ>linw<€tr@r eddggs theiatact éell voweh et yliruicet af eche

FRO403s %¥ rc(oaogerme)raa@lde the of gaNLG. | @y@r was washed vas
wth dilute drochloric acid (1N, m.) ,
sattrar&d %ﬂ%@&ﬁ%r J&qre Pﬁﬁa%fgeenaa? B%?ﬁéfhée (2BOPTHTRS

andtsdtoar aqnesbuldr hyer ofADGriRd peic Alblletion t(Shas.) dﬁmﬂadathyl
%Egt%hggé@lﬂﬁ, So%mr@% étfage&hﬁa-ssqlagrﬁgé W88 108 agueous

distille under ssure e reS|
dPESEAGIEari meABt S Ao dﬁporrﬂ]ia ke sproRtee) agrdual $cyvllum

ahyﬁfﬁﬂene3ﬁb1?ate5&thﬂ$ﬂ)(2@nﬂLildnﬁeﬁiﬁdﬁit&yhmlne (20 mL)
tri Qr gnet.hanesu onat e
TR e TS BER TR SR LA R SRR

r o6 dferperativeet fupde Jtmlcsd ﬁiha@sneact Tlom res xdue @awas
addedrita usalgucaled gauequsnsadiwm By.dr06 aﬂfa% ponat e

%% and after it was extracted with nethylene
crﬂ“ IFe SEB00 AEYater he’ birgani &V 4§ erPtRdB Wﬁé’ﬁe wWilth® 9
sataratied) bid raeyeéimﬂ Hi_]) a‘nlde dcrolsgﬂaw t(n3. ARNYOr GUSol) was

sgggwﬂv%u' %r?tcﬁetlgﬁl gi@@ tibking,o Off Ak D
vent un ressure fﬁe I esi mas
phrd¥ided (B3 my: 3% IModa ‘g@l aﬁﬁ%{%l’ﬁ%éb@mﬁeaemcwmwgﬂ@phy

(ebhydweacsy ate@ EX¥FeLhe mixture under reflux for 1 hour. 1IN
agueous NaOH solution (1.0 mL) and water (1.0 mL) were added
thereto and the mixture was stirred for 30 minutes. After
celite filtration, the soclvent was distilled off under reduced
pressure. The residue was purified using silica gel flash
column chromatography {(hexane:ethyl acetate, 6:1, V/V) to obtain’
the desired title compound {10.2 g, yield 20%) as a coclorless

solid.

*H NMR (400 MHz, CDCl;): & 1.08 (3H, d, J=5.8 Hz), 3.0l (1lH, t,
J=9.5 Hz), 3.35 (14, dd, J=9.5, 3.7 Hz), 3.44-3.50 (2H, m),
3.66-3.72 (5K, m), 3.78 (1H, t, J=9.5 Hz), 3.93 (1H, t, J=9.5
Hz), 4.07 (l¥, dd, J=12.8, 5.9 Hz}, 4.35 (1B, dd, J=13.1, 5.1
Hz), 4.39-4.57 (7K, m), 4.69 (2H, d, J=11.7 Hz), 4.77-4.88 (3H,
m), 5.13 (1H, d, J=10.0 Hz}, 5.26 (1H, d, J=16.9 Hz), 5.47 {1H,
- d, J=3.7 Hz), 5.84-5.92 (1H, m), 7.09-7.26 (30H, m);
MS (FAB) m/z: 907 (M+H)".
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2:3, VIV) to obtain the desired title conpound (30.0

g, yield 319% as pale yellow anorphous matter. 1H NWVR
(400 MHz, CDC13) : 8 1.99 (3H, s), 2.00 (3H, s), 2,01
(6H, s), 2.03 (3H, s), 2.09 (3H, s), 2.14 (3H, s),
3.65-3.69 (1H, m, 3.93-4.14 (4H, m, 4.20-4.26 (2H,

m, 4.30 (1H, dd, J=13.2, 5. 8! Az), 4.47 (1H, dd,

J=12.4, 2.9 Hz), 4.57 (1H, d, J=8.1 Hz), 4.83-4.87

(2H, m, 5.04 (1H, t, J=9.5 Hz), 5.18-5.28 (3H, m,
5.35) ( BHO- t¢-D3cQy-B2 Hz ¥ t15 41bérddd) -d; D-dadcdpahosyl) -2, 3, 6-

(I\%%aéjrk?é% F,il-ﬂ, Rﬁ@?mﬁ@ngg&@ mz: 677 (M:H)+, 699

4-0- (4, 6Tft? E@ﬂ&%qddéh‘é»zagabl FcopyklanositesibPed in Example
glluccm@y aBosi el Fhe 16101%@&&&11@1( 14 19, ardbP tl-tfHH}'dLofuran
zed in 164‘?1 vvas di ssol ved
RO B R, B ke P P, 544 g1  was
n@ﬂ?e@\&@eaé@% fphl:m@tdobu nederrrii o coohé I’nrg,xttﬁﬂl la@Weshbrby
Sttehpd NGOt £43€1 0 e @Etépcgﬂe SQ%F%l%E f&gé é%s

houF)F After Dowex 50w X was ad fo t e m xture

utPYe e Fedettbn f%tﬁi‘*tﬁr%‘ bEearfe LSt MaP dirdihbed off
f uhtler egdutdie psebsent. was rdisSdidel hed pﬂﬁ:ifi&idﬁﬁlﬂgqugﬁga

| ved FPQ403s 78
@§S#hg? E?ﬁg%ﬁ%%%ﬁ%t%@%ﬁQWL;&aé.eﬁgﬁg |agﬁ?&§ 1 4:1,
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e % tltlgco%und(loog, yield 85% as pale

g? Lﬁ%é%/rzph B2 H¥Fter. 1H NVR (400 |sz CD3CD) : 8
316(1H t, J=9.5 Hz), 328332(1H , iHBSdng
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ST ) oot bep b ody eilnh B g ekt
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dlvgeisranegipde BTex3apédbord, 198d,7 vo1Hz)2, b.8dss55842) (dh. s 4,
Mho. o Bo1f- #ds (BEsoea {n3Resthy?ond FH1oMde (200 1) ang
pyridine (20 mL, 249.0 mmol) and benzoyl chloride (11.6 mL, 99.6
mmol) were added thereto, followed by stirring of the mixture at
room temperature for 2 hours. After 1N hydrochloric acid {200
nmL} was added to the reaction mixture at 0°C and the mixture was
extracted with methylene chloride (100 mi), the organic layer
was washed with saturated agueous sodium hydrogencarbonate (200
mL) and saturated brine (200 wmlL) and dried with anhydrous sodium
sulfate, followed by distilling off of the soivent under reduced
pressure. The residue was purified using silica gel flash
column chromatography (hexane:ethyl acetate, 5:1-3:1, V/V) to
obtain the desired title compound (15,82 d, yield B3%) as a
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MS (FAB) mz: 471 (M¢H)', 493 (M+Na)+. (ic) Allyl

4-0- (4, 6-0-benzyl i dene- 2, 3-di - 0- benzyl - a- D

gl ucopyranosyl)-2, 3,6-tri-0O benzyl - D- gl ucopyr anosi de
The conpound (10.0 g, 21.3 nmol) synthesized in
Exanple 1 (I b) was dissolved in N, N-di net hyl formam de
(300 nmL) and sodlun1hydr|d98€9'28 g, 213 mmol) was
added thereto under ice- cooling, followed by stirring
of the m xture under ice-cooling for 30 mnutes.
AFPEPTISER 252118 omi de (25 nL, 213 mmol) was added
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eXtT et ef Wi-pH<Et hﬁfteécseﬁttaltfé’?ect ﬁeum@aﬁmomazylecth,de
W@%@r@.)%§§1 a&@g/ﬁ %u.@ﬁ’éjsreaction mi-xtu_re at 0°C, "ethaneol was
distilled off under feduced pressuré.' After water (100 ml) was
added therete and the mixture was extracted with ethyl acetate
(100 mL), the crganic layer was washed with 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, 1:1, V/V) to obtain the
desired title compound (14.2 g, yield 89%) as 2 colorless oil.
'H NMR (400 MHz, CDCli): & 3.68 (1H, d, J=11.7 Hz), 3.86 (14, dd,
J=11.7, 4.4 Hz), 3.93-4.04 (2H, m), 4.25-4.32 (2H, m), 5.09-5,32
(3H, m), 7.32-7.46 (7H, m), 7.59 (1H, t, J=7.4 Hz), 7.829 (2H, d,
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hydrochl oric acid solution (100 nL), saturated aqueous
sodi um hydrogencarbonate solution (150 nL) and
saturated brine (100 nL) and dried wth anhydrous
sodium sul fate, followed by distilling off of the

sol vent under reduced pressure. The residue was
purified using silica gel ft&h-colum chromatography
(hexane: et hyl acetate, 4:1-3:1-2:1, V/IV) to obtain the
desired title conmpound (21.1 g, yield 71% as a pale
yeFBefwEsoki d. 1H NWR (400 MHz, CDCl13): 8 3.40-3.71
(6K, (Fp) §/243328@4 m, 3.90 (2H, m, 3.99-4.07
(1H, m, 4.10-4.20 ( m, 4.42-4.70 (7H, m,
4.76-5.08 (6H n), 5. 23 (iH t, J=10.7 Hz), 5.35 (1H
ddii)=B8ufyl 828, 38 BR) S¢-Glng it ddy behz&Eogyme%h9ll'iZ-),

ST My befdd 0RO (£
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utl gn ? m&: an d tl} relecf 1an61 3 “{ﬂ%PéreadﬁédeXtraCted
t Hé?léteéhah daqehetqrn NOArelwasd stiieny ethd ergdiailautesas
Alrb@fecc @b bl esaftuumt bPhe thBo sl venteruas; distidlied off,
undhr reduce
ydrous sodlum sulfate, the solvent was distilled off under
reduced pressure. The residue was purified using silica gel
flash column chromatography hexane:ethyl acetate, 2:1, Vv/V) to
obtain the desired title compound (4.06 g, yield 64%) as a

colorless solid.

'H NMR (400 MHz, CDCl;): & 3.35 (1H, dd, J=11.7, 3.7 Hz), 3.51~-

2.72 (1H, m), 3.66-3.8% {(4H, m), 4.37-4.52 (5K, m), 4.98-5.07
{2H, m), 7.09-7.2%6 (15H, m):;
MS (FAB) m/z: 448 (M+H)"'.

(1J) Benzyl (2R,3R,4R)-4-benzyloxy-2-benzyloxymethyl-3-{[2,3, 6-
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pressure. The residue was purified using silica gel
flash col um chronat ography (hexane: ethyl acetate,
6:1, V/V) to obtain the desired title conmpound (10.2
g, yield 90% as a colorless solid. "H NVR (400 Mz,
CDC13): 8 1.08 (3H, d, J-5.8 Hz), 3.01 (1H, t, J=9.5
Hz), 3.35 (1H, dd, J=9.5, 3. P4Hz), 3.44-3.50 (2H, m,
3.66-3.72 (5H m, 3.78 (1H, t, J=9.5 Hz), 3.93 (1H,
t, J=9.5 Hz), 4.07 (1H, dd, J=12.8, 5.9 Hz), 4.35
(IH;L cdﬁbenzgcna b5 (5,31 4-Hz)-0-8e3Dr14 55deduhHa-) , 4. 69

Z , A4.77-4.88 (3H m, 5.13 (1H, d,
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Stﬂﬁwzap«e:tmnfbmmybwdyeae bemnyh- 22 Sudh fe0X¥i1 51y ether
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| ymfareawesifde {Sl'@tlrlat@dr O tet986iethglani4, (1 mL) was
pa@cﬁé%ﬁt561g’?e) r@é@tl%ngmlxtql%es {H'g-)ls)aby@ﬁ gé§%?§§ol§%édnoff

Q | ene chloride (200 nL) and pyridine
294G Aot eIaRte BNz oy FPR MissriFle {eF1Perifiledoesimg silica

gel flash column chromatography (hexane:diethyl ether, 4: 1, v/v)
.to obtain the desired title. compound o isqmer {11.6 g, 56%) as a
pale yellow oil and further the B isomer (3.7 g, 18%) as a pale

yellow oil.

isomer: 'H NMR (400 MHz, CDCls): & 1.20 (3H, d, J=5.9 Hz),
.10-3.22 (2H, m), 3.30-3.38 (2H, m}, 3.42 (1H, t, J=8.8 Hz),
.50-3.70 (5H, m), 3.76-3.87 (5H, m), 4.01-4.10 (1H, m), 4.26-
.51 (8H, m), 4.61 (1H, d, J=11.0 Hz), 4.69-4.88 (8H, m), 4.96-
-16 (3H, m}, 7.19-7.34 (43H, m), 7.43 (2H, d, J=7.3 Hz);:
MS (FAB) m/z: 1318 (M+Na)®.

o W W R

B isomer: 'H NMR (400 MHz, CDCls): 8 1.17 (3H, d, J=6.5 Hz), 3.10
(1B, t, J=9.1 Hz), 3.41-3.48 (3H, m), 3.54-3.63 (34, m), 3.69-

3.78 (4H, m), 3.81-3.82 (2H, m), 4.02 (1H, s, J=8.79 Hz), 4.25
FP0403s :



nmmol ) were added thereto, followed by stirring of the
m xture at roomtenperature for 2 hours. After IN
hydrochloric acid (200 nlL) was added to the reaction
m xture at OC and the m xture was extracted with
nmet hyl ene chloride (100 nmL), the organic |ayer was
washed with saturated aqueocu$ssedi um hydrogencar bonat e
(200 nL) and saturated brine (200 nL) and dried with
anhydrous sodium sulfate, followed by distilling off
of(l1thel,sok¥eift Hunder. snediEzed 13pmaSSUre-1The eshiuea . se-
Sepulgf j,ed n il ge col
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oBté@n(%r’% )g-e5| red title conpound (15.82 g, yield 83%
agsa(rAER0403s 12982m+ug0l orl ess solid. 'H NVR (400 MHz,
CDC13): 6 3.42-3.46 (4H, 3s), 3.60 (1H, dd, J=32.2,
10.8 Hz), 4.54 (1H, d, J=34.2 Hz), 4.64 (1H, br, d,
J£¥kD K2R, 3R 4BG {-Hiraky-2= Eﬁyc&OhlzﬁtetrﬁvllﬁyﬁDZZd:(ﬁ—me4—0—

5.41 o 29-7.3 41- 5 (2H,
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?é % rret hylo)ﬁﬂ%c_rrrol I di ne-1-carboxyl ate e conp SuRg
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apgd room t erature for
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Webiveriet byt enetchlear bee n300 fddiced 1RO EANI F1d UET Gy
was washed with saturated aqueous sodi um

hifaF GHEAtEThoNatd E260PHE) “anth JRPYRalted i) nec B0 (water
k) sandmotid edtst.h Ankydrous 06 dur sudd @fs%ng fsqlzheé(\eg%l

b S off of the S nt under reduced
f LU e ot el CRhEGirta s et om0 272: .

My Viarkg Plh*@l@ohlﬁﬁ)@ﬁdlmﬂ aané@ doppodics 0l ¥6 ng S L 2

besotwWdesde,160. 78 g, 20.7 mml) in water (15 nlL) was
added thereto, followed by stirring of the m xture at

0ESFRF0 265w TniE &% 36AF K489  sat ur at ed aqueous anmoni um
C*ﬂ %hd?a}oo( ?ﬁ@z malo Vag ?dz%e%%o 4 he_ éeeaﬁt LOQ %XLM eggt

C, et hanol istil f “Under’ ‘ced "pr essu
AFrJle ‘waf &t H(21003 ey 3 vitls (3Hdded ﬁh@r@t 65 affd, the 3.71-3.87

s ume, Wvep2ext seaqbed wi,t b, eihykiacet ake 5190,41)

the, %rggpl G I3<’41y&r was %sgelgizvm th saturated br| ne ?iOO

CNMR (125.70 MHz, D,0): & 16.72, 51.62, 60.64,61.62, 64.84,
68.79, 70.84, 71.07, 72.13, 72.83, 73.48, 74.96, 75.64, 77.13,
84.01, 97.44, 99,88;

M5 (FAB) m/z: 442 (M+H)*, 464 (M+Na)~®.

<Example 2>
(2R, 3R, 4R} -4-Hydroxy-2- (hydroxymethyl) pyrrolidin-3~yl 4-0-(6-
deoxy—-B—D—glucopyranosyl)—a-—D—glucopyranoside (Exemplification

compound No. 1-1)
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m.) and dried with anhydrous sodi um sul fate, followed
by distilling off of the solvent under reduced
pressure. The residue was purified using silica ge
flash colum chromat ography (hexane:ethyl acetate,
1:1, V/IV) to obtain the desired title conpound (14.2
g, yield 89% as a colorlessgei+. 1H NWR (400 MHz,
CDA 3): 6 3.68 (1H, d, J=11.7 Hz), 3.86 (1H, dd,
J=11.7, 4.4 Hz), 3.93-4.04 (2H, nm, 4.25-4.32 (2H, m,
5.09-5.32 (3H, nm), 7.32-7.46 (7%Lgn), 7.59 (1H, t,
J=7.4 Hz), 7.99 (2H, d, FPO4®8§~<;P3 - J=8.8 Hz); M

(FAB) mz: 372 (MeH)'. (1i)Beuz
(2R 3R, 4R) - 4- benzy| oxy- 2- 5/@(7”%% hyl - 3-
é

hydr oxypyrrolidi ne-1-c °F The conpound (4. 26
g, 11.5 mmol ) synt hesig @Hl‘:;f?arrpl e 1 (1h) was
di ssol ved i n dichl oronet lane: cycl ohexane (1:2, 180

| m., 57.5
T 5 A B P bHaTRAR GG O L AEI 0036 L 1. 7

mol ) wet-@- adm&duots@efc&taeetaiﬂaé l(osvesh By Si.isr fhdig akst he
m xture gt r oo

ol seEeR' o] FRThE RS ﬁarséoreonsa%@ﬁgt%ﬁy(lelml (25
V\H@?I avdedmt ehe rEaethvisidykturidlatr@EthmkstulEonate (16

n’hﬁﬂ.t W e o fﬁ@@l)dhlaﬂé ea‘éid%t{he?ctegwurﬁ@gﬂe c()gﬂ.ch m-%oll'o‘i«red by
was washed with water (300 ni) and saturat ed’brine

(366 TCP Shdgr PEEFIREL A SRRy BRBEE2RYE AT SulSf hpes-
f obtemedobynidi sé |ddarg of thBersaityentmixynseranbete @dxture

PLESSHLG, e ggﬁlraﬂe%&apgrg% g'fe 'xané ! ﬁﬂyl)s' Li-ca. g€l

flash urm chronato ace a]ie
@X?cr@tlwas wWaviied ovight a¢wr'ﬁt8@> hyioe Bl0falk yaed| @we@il ith

Tl&blﬁy&ﬁlh@l s@t v &ﬁfa@epftr@aESlVe%ltl QX% Qilsty\@_%ddb§§cﬂn\é@g
1M aqueous pot assi um

g Y B O G B (S AR e - RIS
byLstand spgiwf metieoxidgt (B mdi §.deMbéBNwes addted tiodreho

thHEiér 1%E1§<§oﬁﬁ5h%Q'1ow@<§ b@' §H. d{%{gg %fthg %@{rtu{rig t g%gom

pressure, water (1 was a ereto an
MERTRR & tWaS foxt ?dlmuefd \Aﬁft:hr gidwgk Hoetat eraf18@derl fharuto

t I&ﬁﬂll tt'?l@ Qéél@ﬂbﬁ nltlgzx@fe %%ammt&@gaimatng §@twlér aEPﬂered
brine (100 nL). After it was dried wth anhydrous

sGF UTRYEPT atee, dtHe 1467 \Rfft UiRRT drdEFad eaevTReunder
I eduoack paea:snﬁeledﬂmeiﬁ@sdldueavaﬁs P eetunaSi Ng

SCbbSR,05 o) 50 ROLUIE LIRS AL herae IV
C@ﬁﬁ@;m@h@@%rgd twtépdccgup;;@m@s 24.8 g, yield 91%) as pale
yellow amorphous matter.
'H NMR (400 MHz, CDCl;): & 3.20-3.40 (9H, m), 3.20-3.65 (4H, m),
4.00-4.40 {3H, m), 5.18 (1H, d, J= 11.7 Hz), 5.35 (1H, d, J=17.6
Hz), 5.95 (1lH, ddd, J=17.6, 11.7, 5.9 Hz);

MS (FAB) m/z: 383 (M+H)".

(2b) Allyl 2,3,6-tri-O-benzyl-4-0-(2,3-di-O-benzyl-4,6-0-
benzylidene-B-D-glucopyranosyl)-D-glucopyranoside

The compound (24.8 g, 64.9 mmol) synthesized in Example
2 (2a} was dissolved in N, N-dimethylformamide (300 mL) and
benzaldehyde dimethylacetal (13 mL, 84.4 mmol) and p-
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colorless solid. "H NWR (400 MHz, CDC13) : S 3.35 (1H,

dd, J=11.7, 3.7 Hz), 3.51- 3.72 (1H m, 3.66-3.89

(4H, m, 4.37-4.52 (5H, m, 4.98-5.07 (2H, m,

7.09-7.26 (15H, m); MS (FAB) niz: 448 (MtH)'. (ij)

Benzyl

(2R, 3R, 4R) - 4- benzyl oxy- 2- benayl exynet hyl - 3-{[ 2, 3, 6-

FP0403s - 84 -

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

glmm@wsazmee‘.ryzlc) ated monbhgdseepys@nasyld. 24 mmol) were added
%‘% %/H‘O|fl di ne-1-carboxyl at e _ .

§ YQ2RISRARS- AY FeAzHingk I 2thre Ay ohey Abt HmH3e (gng, 30°C

&UEW l’@urs After trlethylamlne (900 pL) was added to the

benzgl >€t th J-O benzyl - 6- deoxy- a- D- gl ucopyr ano
S)ﬂef %Jg:nDz_nl dre) e so vent was distilled off under réduced

glpmeapweanci@yle]:om}ownr olaisdediied teakoxysate Ihe the

nd nt hesi.zed in Exa
%m%?ure 6 el %eedzwﬁﬁhm%| &R GrlaBt (250 mé\)fter
anige ¢>rt|r@ht orsgavesiond with esatbOatrdd, biBdk 3100mdy) and dried
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nt hesi zed in ((jn di ssol ve

GG ST GO ERE ) 2 ahdoRk? dalei (L300 i) 1837 2dded to
mtbh)raﬁam@date@lt\uneraeﬁomeb\m@tmﬁeI @8s ofxtirbbtiRt hytwidoybl

nes I re)l, 1, I in

d| g{a%gl?er gtﬁfﬁé% lg ‘Affchacth% (Q;%%&Q e%e 8h%°ﬁ ?H‘)wa?ter (100
ikt LA Rastef g ngt (Yoo awhpsied oishfohydBous sodium

mMsoutes, Ahd Qfol{rérhtetwtiw@rﬂt&@lédl JFE) uRs radlded Ladhg..
regc ction mxture L#%e solvent . was distilled off under
re

PresElr B e SEinqust W Bt i PEl dRg

uced pressir
sichrgeatogesrtyl dsérael: amwlchcetmieogm:mhy 1, V/V) to obtain

(Iﬂﬁé%lgb(@t@)ﬁheeé&%%unéj’ 6. é//él) FT%P%O}%L ?5%%/; h ale yellow

desired title conpound a |soner
p&P&'Srel | ow oi | and further the 0 isoner (3 g, 18%

asy aw.gaal(@ao yiak) awcei) \?3%%89%0 (2bh) Eég% (! 22 ('\/g%{
3'.5§%f37. 38 %%Snilﬂ’sdalzJ Yo ’f‘z?rﬁsG% By, s) 3, 55@53???1) ddd,
(SHL7 19, 13 76539 8%2)( 5H, 2097, 4. Gbud. A0 (1H ), 4. 26-

Mgl E(A%é o 8260u6tH d, J=11.0 Hz), 4.69-4.88 (8H

(2¢) Allyl 2,3,6-tri-O-benzyl-4-0-(2,3,4-tri~-0O-benzyl-f-D-
' gluceopyranosyl) -D-glucopyrancside
The compound (63.0 g, 68.4 mmol) synthesized in Example
2 {(2b) was dissolved in diethyl ether (800 mL) and methylene
chloride {400 mL) and lithium aluminium hydride (10.4 g, 0.27
mol) and aluminium chloride (ITI) (36.4 g, 0.27 mecl) were added
thereto, followed by heating of the mixture under reflux for 1

hour. After the reaction mixture was diluted with diethyl ether
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5.16 (3H, m), 7.19-7.34 (43H, n), 7.43 (2H, d, J=7.3
Hz); M5 (FAB) miz: 1318 (MtNa)+. (3 isoner: 'H NWR
(400 MHz, CDCI3): S 1.17 (3H, d, J=6.5 Hz), 3.10 (1H,
t, J=9.1 Hz), 3.41-3.48 (3H, n), 3.54-3.63 (3H ),
3.69- 3.78 (4H, m), 3.81-3.92 (2H, 1), 4.02 (1H s,
J=8.79 Hz), 4.25 FP0403s -~ 88-=--------- ------
------- -"85 (1H, d, J=4.39 Hz), 4.40-4.63 (13H m),
4.73-4.79 (3H, ), 4.86- 4.95 (4H, ), 5.09-5.19 (1H ),
(580 (b, diN dz3edné deJ,um7hﬁ.@rond305c(l415tbm(:21'.\@ thAR) s
(fédg%e?t% S%/&%%ﬁﬁ)é(n UV PBRy St ByF Yy Fot isdiRrest e 1
4hgur ( 6A€’é*%5fx3¢x’ar®'—tglou cor abasly lEFetatd ghlue opyrainoSkgder
Thes C‘ﬁaﬂi}l@unﬂltﬁﬁ 16@ Q}ueéwlég%ym&ﬂlo%)(@tm%' é@%ﬂ;‘lgn (500 mi),

(]S1 % A%? di ssol ved in nmethanol (3 2)
hy‘*&?g%%ﬁe ¢ EFdSOd( FMGhYHTP ISR 2096 balcalF i (500 nl) and
hydtesdtee- paidron3¢2.08.) gpndweire caddat ahherets, sddlhonadate,

b3fo§ic5\arerd| B9 ﬁst&p ere % HI& %h rsooci@eifrg%%{lgé pres:ls'ltprctjeer The

er gen atrms ter ce
flrFF%%Hei YAas E}E%fa%‘m’ﬁﬂég vﬁa{léfsa (?@lmi}a%s;cé%ed thereto

aradr&h‘ee:ogs@;bn@enhem& disfi lakedawf f 4U[Ldﬁl‘1 peduged,

r The re |d vvas urified by |on exghang
BB Bt ity o cH TR wier 97 AR A & = paie
vvaft?élgw sofEidt her, it vvas purified using silica gel

f'l@%&r{c‘?h(&ﬂ“ﬂm‘éhréﬂ@ gréagh%’ ;‘iew{/}/?vﬁ’ Y "ot Hi i fhe

acet at e: met hanol -
desi? ed thﬂtl%%oﬁ%uﬁd {12220 yz) 639pSasita dci@,l GgFRass 10.8,
sal.bduz [,a]][é’d)_7+gé-5@3bﬂ( cmp 36, H2O); 1H NWMR (400 MHz,

H) 6 Hz), 2.93 (1H, dd, J=12.4,
%8)%% @giz(gg 284(“2H m 3)57 3.65 (4H, ),
3.71-3.87 (6H, m),392398 (2H, m), 4.32-4.34 (1H,

e a e b i T AT S o S U
40814€n9598fc7f9/1 ﬁ@%ucmr@ﬁossﬂz —ESglﬂ@p83an07é3d48

4.0 7
r7ﬂ429644gﬁ1e6é%ngolm‘113(37 % 141 % (:41) g? %31%5(:1 (.1 Ag%ample

(2R'HR, &’R§ %WHY%%(ynzpﬁ(wza%xmt Ry 396 PollgRRe L payl

401 $:6-ded @DX Y6 @3 2.9l Heapy 6ad 08 ije thF=gk HeARY haN0SHAE o,

(%X§£“Hﬂoa Cﬁgfe added thereto, followed by stirring of the
mixture at room temperature for 13 hours. After the solvent was
distilled off under reduced pressure, the residue was poured to
10% aqueous hydrochloric acid solution (50 mL) and ethyl acetate
(200 mL} and the organic layer was washed with 10% aqueous
hydrochloric acid solution (50 mi}, saturated agueous sodium
hydrogencarbonate solution (20 mL) and saturated brine (20 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, 5:1-3:1, V/V) to obtain the desired title
compound (32.6 g, yield 74%) as a vellow oil.
'H NMR (400 MHz, CDCls3): & 2.35 (3H, s), 3.10-5.00 (28H, m}, 5.18
(18, d, J=10.8 Hz), 5.35 (1H, d, J=22.5 Hz), 5.95 (1H, ddd,
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conmpound No. 1-1) FP0403s 86 H HO- HOOOH O OH OH
HO "CH OH (2a) Allyl

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

a- D-cel | obi ose octacetate (48.59 g, 71.6 mmol) was

di ssol ved in nethylene chloride (600 nL), and allyl
alchol (29 niL, 0.43 nol) and@st+inethylsilyl
trifluoronethanesul fonate (16 ni, 86.0 mml) were
added thereto under ice-cooling, followed by stirring
ofr=phes, mixtay & . atud)gom i@mpesatme #or 1.5 hours.

V\ﬁltse FA(B%O rrL)loxg\@s bﬁ?‘ged to .the reacti on m xt ure and

xture was~ e cted with nethyl ene chloride
(200 nL.) . After the extract was washed with

sabdf ahed, bl Bes (1000 /e, ,3nds i eds Wi S -
sgdi {Jm sgirfate 6tthe gol vezgt z\l/\_gjs glgg Ittgled@%fg%{g}lrj% deoxy

r 8dbcdcppesagrel) Thelvesivdaecosi@s di ssol ved in
met hanoITr(eSQ@mpdﬁlah aapd 659d|3m3n§$ﬂ0)ékrgﬁ1e(sg§e<§nmn Qxa’lm4ple 2

o | d
SUPH) R B THESTon O SUH Fhots EOnpRr abi diForT

h@mws:,nmfnt eydrDdeeid 50w X & . wascladdes ddvedetierednt idollowed
@ LEAGH], obk %étﬂx%u%qﬁ{a%épgﬁﬁugegﬁggf hbud@Sareer the

tered, = the solvent was under reduced
pFé%%Uroé‘ mipHrer R dheutess wph i diesBy Lisither si300cal)lgely
f laaséoe0 o soCth:Dﬁ‘Ht(g(li &D.h)/alﬁ@thﬁ)‘tlar (2.0 mL) were added

a at.e: anol in the
GEELALE TR NG WL B g e %mlr@l? A pies.
_ yéﬁF@W@&ﬁ@t@#@&Srm@ertm HONWth( #609 dVi€z i11COCHBY (urSer

r@@né"ecﬂ@ré%ﬂren’) :}‘Eglﬁé%léu@?ua(ffb‘urmred 19’5198 élﬁlQ:a( 3&h
HfitaS% G IS oug sy e STy aﬂfyatquu ?=7:§3)1 v/Y)
nttz: o383 n( MidHdesife2briAld YWompound (15.0 g, vield 55%) as a

2,33 Bt lElgnzyl 4-0 (2, 3-di - O benzyl -4,6-0O
enzyT dene- D- gl ucopyr anosyl ) - D- gl ucopyr anosi de
Thé NMBMpeUndHE 248 1g,: 641 R0BH) GydthasHzed 3.10-5.00 (26H,

Eﬁg”pé .%ozégxg,a)d, was; (digsgl vedsi niily, Ny dijret hyl.for nargde, ;.
ddd, J=22.5, 10.8, 5.9 Hz), 7.10~7.65 (30H, m);
MS (FAB) m/z: 908 (M+H)" .

(2f) 2,3,6-tri-0-Benzyl-4-0-(2,3,4-tri-C-benzyl-6-deoxy-B-D-
glucopyranosyl)-D-glucopyranoside .
| The compound (15.0 g, 16.5 mmol) synthesized in Example
-2 (2e) was dissolved in methanol (150 mL) and tetrahydrofuran
(30 mL} and palladium chloride (II) (586 mg, 3.31 mmol) was
- added thereto, feollowed by stirring of the mixture at room
temperature for 14 hours. After the reaction mixture was
subjected to celite filtration, the solvent was distilled off
under reduced pressure. The residue was purified using silica
gel flash column chromatography (hexane:ethyl acetate, 5:1-4:1-
3:1, V/V) to obtain the desired title compound (12.0 g, yield

84%) as pale yellow amorphous matter.

H NMR (400 MHz, CDCl;): 6 1.19-1.22 (3H, m), 2.96-3.66 (8H, m),

FEP0403s




benzal dehyde di net hyl acetal (13 ni, 84.4 mmol) and p-
FP0403s 87 toluenesul fonic acid nonohydrate (617 ng,
3.24 nmmol) were added thereto, followed by stirring

of the mxture at 20nmmH g and 50C for 5 hours. After
triethylamne (900 |IL) was added to the reaction

m xture, the solvent was di-stbl+ed of f under reduced
pressure. Water (100 nL) was added to the residue and
the mxture was extracted with ethyl acetate (200 nL
x3577 4.Abt e3r, hhe exuraci7 was, washedswid Bosatowr ahgd 5. 00-

SUI ?& ((2%0 He SO?QCH qlrf;il\zgmi %h anhydrous sodi um

at e, vent flled off wunder reduced
pMéséEPrEé mfme 86BsiMiile  mas di ssolved in N N
di nmet hyI for mam de (400 nlL) and sodi um hydri de (20 g,

? %?S} w?s added thereto under ice-cooli

fd Fbw@ﬁn A5 of EREYIHYRE u]?eé‘zéﬁo’fiﬁ‘@tg& -1[2,3,6-
t epper-atedt ¢l -fo0- 19, Iuntt so-vBenayk-sori-gep- (54 M,

0.45 mmol) was added thereto and the m xture was

s PFEY T2 R S Y10 T P e EPRY 1APe ST BYox2 ! BY Hod i dinapdr epriorghate

m.) was uaddegh;tdmndt t@hralegptz'lola ot ursﬁn@ré@) :LEé@flrﬂii ﬁ&éh%ﬁe

tracte th et acet at.e After the
\ggigg))étwa\?\aslsv\sﬁs %éd Wi %t%%en? arfé)ﬁg gbx 's&08r at ed
btk heh {e30aegionahel Iy i(@9. irLh mﬂwndpbugnsloda am

S théﬂkﬁcy&ﬂ?[ ssal N?-n?t—uﬂ@csceq“ey( bldLeds szf 14 nlg‘ﬁd’l rgduc %glded
pressure. . The residue was purified using S|I|ca ge

{ FBSF Col ERoven FOMEOBT digh§ T (HEx BRESWenGE o8t s%n@erature
1@pt-15 hine¥). tAEtebt@ien solhenmdess radtiiide o€ onpriend

7 H NVR
(4558, ot e T4l YELLPILS S YR
inashr g ymn Ghsgrn%tﬂaradhy Jeezaee gyl BiogbayelH>:8) 1%
5t95€KﬁHﬁéﬁé¥Bj V/dYJ%E Eotalil. {miat? k@@ 18 % 2658 B89 d30Fhess
25 boFPt OPBEIEY1 Sad G 252 APE LS e b ryepere 1
gI mebmarsam)s%dlye@}ﬂgrl dtepyrlantsde 48The.) conpaunde{63.s01y1
gtr§%1ﬂ)r8ﬂ@él’)an§¥@ifb%§\:ée@ '3(@ rﬁ-ﬁ(agpgf 8§?maﬁ\/\@§ssolved in

di ssol ved in diet é et her
aP)"Hng

c R8T ¥de S F2R50 ¢ nie% Ji DRTEASSH HiesPRgT |a§é ¥heD. 4
gmlﬁ)tﬁa:é wi®|dddan deralreod Ni amElthkobh A (hidte( 36. cﬁe@hyl

eggefm(llbow e Qsdda fefit her %t oﬁeac%%)ar?vr\ﬁ%]t?%$ heat Iheg mlxture

the m xture un er uxfor
r @agttonrag ﬁmreorm:at@mdﬂmd et B anetshylAfeeher

FEQﬂéEﬂ%lamine {0.35 mL, 2.54 mmol) was added to the reaction
mixture and the solvent was distilled off under reduced pressure,
the mixture was diluted with ethyl acetate (200 mlL) and washed
with saturated aqueous sodium hydrogencarbonate (200 mL) and
saturated brine (200 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 chromatography (hexane:diethyl ether, 3:1, V/V)
to obtain the desired title compound (13.3 g, 47%) and its B
isomer (4.5 g, 16%) as a colorless oil.

'H NMR (400 MHz, CDCl;): 8 1.20 (3H, d, J=5.9 Hz), 3.10-3.22 (2H,
m), 3.30-3.38 (2H, m), 3.42 (1H, t, J=8.8 Hz), 3.50-3.70 (5H, m),
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88 (500 nmL). 1N aqueous sodi um hydroxi de sol ution
(21.0 nL) was added to the reaction m xture and the
m xture was stirred for 1 hour. After extraction with
ethyl acetate, the organic |ayer was washed with 10%
aqueous hydrochloric acid solution (500 niL),

- saturated aqueous sodi um hydreégencar bonat e sol ution

(500 nm.) and saturated brine (300 nL) and dried with
anhydrous sodiumsulfate, followed by distilling off
of3.vhe3 g0l vant mI)EdLUCIE@4pI(ES(S_H[Qn ,Thezeresh dug; ZVas, 4,61

fied Ju h col oAt ogr aph

(HekeriE: PRP 52kt o 025t 4380557 ¥y 08 B & a7 Yo-
tﬁe3életﬁ3ﬁedm)tr| t/l- €3 ctipodndF~(737. EBZ g, yield 60% as a
pake (a8l how sehbdarkl NVR (400 Mz, CDAI 3): 8
3.10-5.00 (29H, n), 5.18 (1H, d, J=10.8 Hz), 5.35 (1H,
d, J=22.5 Hz), 5.95 (1H, ddd, J=22.5, 10.8, 5.9 Hz),

(2B} 7.(8B, IF3QH) - 1My Bk ARy dHcx ym&A4 1) Mo lid{2d)-y1 4-0-
AII 3 6 tr| benz i - O benzyl - 6-
toFﬁ%%%iqu %%?ﬁm%ﬁﬂlﬁc8ﬁ§F5ﬁ8§V¥fﬁﬁgﬁlucopyranos
i de Theﬂﬁnnpumnwd(3R38 g, HYL.30mpem0l kysyhushesd zied Eksmple

Exanpl 8 %ab 26)s WeSeHissS ol (b&ml@(:ﬁl:digd%% gg&% o) s ogmlon

p-toluenesulfonyl chiori

4-dp fretHy PB%i 395 pp? Hidhen (W%O@lﬂews@owm §) W eacéfmed

t heeedm, Eﬁi%cﬁmdb}b)ﬁtstt:[rfg‘ ?g e tnlmgturr@ ¥hal2 aahydQQeh
ture or, 3. hour After t vent was

gﬁ gﬁ%eéeoﬁr and2¥ redticed %r}eeggu?Jé/ tﬁ%s rrggwfﬁde Bas

p@@ﬂt%?tﬂaltqiﬁ%PaqLﬁﬁﬁugmhgnmao@htan'|é g tras oddgedobhgrsBo

Mzhgandk et Plreaest adi8 €200 My andiihe thga@nhﬁe | QY 6Lnt
8?5W$Sheg wi th _10% aqueous . hydrochl oric acid
S

5tF Mf, VU st dabtRicys e SO Gie residue was

hy_bdgg@m@asmnabﬁ @Qihlalhd;@n:e(sZQ (HelreNEhus at g aloednb i Re
dried with anh drous sodi um sul f ate

'f&FF% Qfoﬁym i s% | TG oFF-eof (4He™EbINAENFL ?Wﬁ?throu?h
r §acadiopiessiee. cdteingsi dhe weas repurdripbetd ugisng

sneohe&&%keéI@%@r%a&@@dcﬁy&g&{@%gpwhaveg& £xaney g}_rﬁy'

acetate, 5:1 VIV) to obtaint

cSpotm@el 3Bl aRgColTE| AN YA ogERRRYy 61T 0i | . 1H NMWR
(é@@t&xﬂ'&lme%}wa@ﬁ 352(13|I| 15]),, V3V)1Q:050@@a3(r12$hle dBsired
E? ﬁlﬁgpﬁ%qd gcﬁ%og@%sf‘s )= C%fr%esi(foéggs 9 Hz)
7 [&0PTQ 858( 3444, 02, H.0);
'H NMR (500 MHz, D,0): & 1.22 (3H, d, J=6.8 Hz), 2.88 (iH, m),
3.07-3.16 (3H, m), 3.21 (1H, 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 (2K, m}, 3.89 (1H, m), 4.24(1H, m), 4.38 (1H, d,
J=7.9 Hz), 5.02 (1H, d, J=3.9 Hz);
133 NMR (D,0): & 16.9, 51.7, 60.0, 61.8, 64.7, 71.0, 71.1, 71.6,
72.2, 73.6, 75.0, 75.5, 75.9, 79.2, 84.3, 97.4, 102.7;
MS (FAB) m/z: 442 (M+H)'.

<Example 3>
(2R, 3R, 4R) -4-Hydroxy-2- (hydroxymethyl)pyrrolidin~-3-yl 4-0-8-D-

glucopyranosyl-o-D-gluccpyranoside (Exemplification compeound No.
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M5 (FAB) mz: 1078 (MtH)'. (2e) Allyl
2,3,6-tri-0Obenzyl-4-0(2,3,4-tri-0O benzyl - 6- deoxy-
(err)-D-gl ucopyranosyl)-D gl ucopyranosi de The
compound (32.6 g, 30.3 nol) synthesized in Exanple 2
(2d) was dissolved in diethyl ether (600 nL) and
[ithium alum niumhydride—-(2272 g, 45.4 nol) was
added thereto, followed by heating of the mxture
under reflux for 1 hour. After the reaction mxture
waslidhil uted with diethyl ether (200 nL), 1N aqueous
NaOH solution (2.0 nm.) and water (2.0 nL) were added
thereto, followed by stirring m xture for 30
mnutes. After celite filtratjon. +he solvent was
distilled off under reduc€d pressur® The residue was
purified using silicg,gelo fd"agtiweol uim chronat ography
(hexane: et hyl acet at e, 7 126: 198 V/V) to obtain the
desired title conpound®™(1 (?g, yield 55% as a
colorless solid. "H NWVR (400 MHz, CDC 3): 6 1.20 (3H,
d,(3=6Rbl iz ¥, 33 1gi 50 G@ne 264 -0 rﬁ 3,3, BOt¢tkH-Othenky16R-8-
Hduodpy88ndi) - g1dedR fnidilae 5. 95 (1H _ ddd, J=22 5,

10.8, 5.9 M), 7.710-7.65 (30H m): M5 (FAB) miz: 908
(I\/H-H)+ or(—Qf-slelloblose octaacetate (4.15 g, €.12 mmol) was

Zstﬁrltvéﬁ & B@ﬂlzylené hloZide dtdo InLQJ}@WéYIﬁG =680 (309

- D-
R AR Y l@%ﬂﬁfﬁg@ﬁﬂ&%?Iﬁ9@zgwﬁ?%fr§e”ﬁgﬁc;”%s
di(ssl Vléd 9 dZnemwan@bre{ Es@edldhearto twideahidr-obul Ay,
(@&Mkda&d &ékkﬁ%%@ o ﬁﬁkg&e( glc)%éo?@@eﬁig?em%u 0?1 foF 4

nmol ) was eret o, stirring
M REre HiEeF oSt dADELat 'ﬂ"i‘se afdsﬁd 1 ﬁaa r&eachf promigpere
r ead tﬂh@nmmwrur vad@s ¢ r&ttiest ed mbﬁhfi]&’nlet enfdritie atgooRL) ,
I stllled of f. under uced ure.
Egeré% %%ggr ash dUSI?P satPrated }nﬁl(géhSL and
c8riath wehlp (ﬂf’é*ﬁf@m%p hydﬂ(theﬁah@at@b h?bllam@tlalb}e diBEALUng- of £

3ok, tr¥ %1¢&tobﬁ@mr&@&éaeFké%rgi t Ir;i%ecpégategg%a@ﬁ RI
OW anor pnous natter

.yield. 849 I I
Cittr g e 1S gl 55 Gl BRmethUBeis (4e0q By
m2.2 lﬁﬁ@ﬂDB@s- a@fkd Bhémetd. 0234:3Hre AFqol4ndA -l 3dwd2 by
' . A.s54- 4 - 7. 45
%Eﬁ#lﬁ? fwg%el(:r?&l%éun?)at gggg(ﬁ%ﬁ%?_aé%g{g%elngo 1.3 Aéter
(PRYSBRAAR) % 4- hen Addex yuR-iberzy lreryetnh iyl x B[ Be G-

neutral and the mixture was filtered, the solvent was distilled

" off under reduced pressure. The residue was dissolved in N, N-
dimethylformamide (60 mL) and sodium hydride (2.67 g, 6i.2 mmocl)
was added thereto under ice-cooling, followed by stirring of the
mixture at the same temperature for 10 minutes. Benzyl bromide
{(8.01 mL, 67.3 mmol) was added thereto and the mixture was
stirred at room temperature for 2 hours. After water (40 mL)

.was added thereto and the mixture was extracted with ethyl
acetate (200 mL), the organic layer was washed with water (40
mL} and saturated brine {20 mL) and dried with anhydrous sodium
sulfate, follewed by distilling off of the solvent under reduced
pressure. The residue was purified using silica gel flash

column chromatography (hexane:ethyl acetate, 20:1-10:1-8:1, V/V)
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tri-O benzyl-4-0(2,3,4-tri-0O benzyl - 6-deoxy-(err)-D
gl ucopyranosyl )-(err)-D gl ucopyranosyl ] oxy} pyrrolidine
-1-carboxyl ate The conpound (18.8 g, 21.8 mmol)
synt hesi zed in Exanple 2(2f) was dissolved in
nmet hyl ene chloride (400 nL) and trichloroacetonitrile
(10.9 nm, 109 mmol) and 1, 8 83 -
di azabi cycl o[ 5. 4. 0] - 7-undecene (0.33 nL, 2.18 mmol)
were added thereto, followed by stirring of the
mbst dibieaiat thoersi saperal drempbaia 12 . 88 nyt es:1AHker dhe
S gxg 03 gh§tllled of f under reduced pressure, the
urlfled using silica gel flash colum

cﬁﬁdn@t @g@tamﬂy (drexane det pd-3acet atoa, 5:,13.48464.15 (34, m),
triethylam / 0,0 |n1d te, (1 90%
col g%l%s@ (&? y‘T??e 6::70 %%n g % SZQIS glnﬁ%) 9 5.97-
syntheslitz et 4@ -ERahyptde 1H Gﬂh)5WH35d9%sdﬁve@,|ﬁ 07-7.41
duegﬁyhnether (480 nL) and trinethylsilyl
tr aoronet h ulfonate (0.38 nL, 2.12 mmol ) was

M 5V%dn?ﬁ q@?étﬁ?ﬁ et her (20 nL) under a nltrogen
atnnsphere and the n1xture was added thereto

a38 dlgg 3%§r%eacenz n1xt Eyéangtpﬁgm' éa @g%

sl reerl rancs ot ehpepatanesifier 3 hours. Adter

triethyl 8 Ben(@ndd Mos 8, 54, Rkl Wagaadded Lot Beon:

reaction mxture and thé solvent was di sti

urtdérdk d8acePsorEeS dredimg gl aplaride wedd wh) wnedpajassim
etthyhtadetat e 1(52@0 Tl y amnh )washedidewn ﬁﬂéraa&ur@tleawed by

aqueous. sog dro enc r%f e'fI(’ 51200 nmL) and
sat uratéd® eh%JrrgaﬁiféeFdV@FrV\é%o mL)
dMaedawdddht@uﬂmydreanizsodminnu$aIénﬁ:ehetﬂmatSfﬁ\maeteﬂwxicted

diw%.t:f.ilé ?y'loééetaggdﬁrSOr ﬁg)ucetglep&%sazggelag)%g was wasgead with

was puri u3|n% lica
c FRoRER GG apHE (R >H§ﬁea@ﬁ‘éFﬁ?P withepnhygirpus \fogium tgnlfate,

olfbauswddweyd@sgt&eﬂlﬁg bEE @ﬂ%@uﬁ@ilv(elag Snclbr ﬂelzg@ce@n ressure,
SS_0l

(TBe s Ol fetly g0 RE-Gi 55 U5 age g Beons
(ZGH,lfUJTﬁC, a@i.fg@ogu’@&n( 28, mIﬁ) WaS aﬂ:Zi@(ﬂl‘H)ertetOJ TB18oilg by
isg%::%n%gos ?El'fe ﬁ%}ftuiepgé"%?t@lggféﬁsl 3560u$:48éf(:e3(f ﬂ_alrpea {30 mL)

J¥23, @lded) to £heorepggof g xtpye ahdDEhS MiGtEBHwan) sxtracted

wlgh 1%:{124 §43H e n@];507mﬂ)’3 (t%g| 01Q3an‘§67la:§/e§|z‘)ias M@slgé:cﬁ%lth

(fﬁé%%’ﬁi‘tzfﬁ) }gﬁl%é?%ifﬂ&‘ ) 22y 6R yHECh TNV P Sodi B FEupFate,

4f@e1¢@ed by distilling off cf the sclvent under reduced pressuref
-.(@hgQ&%ﬁaﬁ§w%ggb&ﬁﬂﬂﬁﬁa&£§¥ﬂLif& gef%ﬂB¥£QQﬁslde
chromatography (hexane:ethyl acetate, 4:1 3:1, V/V) to obtain
the desired title compound {3.15 g, yield €8%) as a brown oil.
'H NMR (400 MHz, CDCli): & 2.96-3.95 {8H, m), 4.30-4.38 {(3H, m),
4.45-4.81 (7H, m), 4.98-5.1i0 (1H, m), 7.05-7.32 (35H, m);

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

(3c) (2R, 3R, 4R)-4-Benzyloxy-N-benzyloxycarbonyl-2-
benzyloxymethyl-pyrrolidin-3-yl 2,3, 6-tri-O-benzyl-4-0-(2, 3,4, 6~
_ tetra-O-benzyl-B-D-glucopyranosyl)—-a~D-glucopyrancside
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The conpound (13.3 g, 10.3 mmol ) synthesized in
Exanple 2 (2 g) was dissolved in 1% hydrochloric acid
nmet hanol solution (250 nL) and 20% pal | adi um

hydr oxi de-carbon (4 g) was added thereto, followed by
stirring of the m xture under a hydrogen atnosphere
for 2 hours. After the catal yst-was renoved by celite
filtration, 28% anmonia water (5 nmL) was added thereto
and the mxture was stirred for 10 m nutes. After the

sol vent THaascfbcshil (e abf dndenndigducethddl 868 Une rafkhbie

si due. was ssed throu h_i.on, exc e resin
( Bosds s e S DR S G 1R
ammla)rmte:ron@%ﬂerm)zwa& f b owe ehmb Dy cumghl 8 The

a%‘IaD”Ablc‘g’?i Si's . %°6¢ hAg-Lhe I;E'ec?ri ed cou oé’é‘ed Felrers

concentrated unde uce essUre’ ah puri
usehtpwssi by cibigeing Ioéshhee: @rllmmrec hﬁonmnogewﬁmt@ee h@dr 40

ageh@tsy. meiMapolnaab efentOwds laibclidea ¥EY)ulR robiRiRg
the desired title con?ound

.6 g, 35% as a
cBFBFTESs B FG5 1 fi%e P ]%Edfi%%.ué%@% 1552 Wofiagyeelum
NVRr $i5:00 ghdtzhy DBEYane3elh PR a¢3thted, 5I56.18 {:Ej)eth&l&&ne,
( e ( 1_(1 8,

11;7"7 r@o’ 8b aJ_Q‘: gé&:g:e %55]8@@9 29‘2) ag gyfgg \«i'_?la. Thé
36299%%15 Zzingnr)O 29 o). FZHPEEleeﬁ)ln @xz;vsm@ 83 {PHwas
My s Se182d( 44, dl@):hyf‘r 2AkA H10mhL) A&rlastfﬂﬂé,thg151l%&7 9

Hz), 5.02 (1H, d, J=3.9 Hz); 13H NMR (D20): S 16.9,
5FryElRgops thppegilipnare A My, G5 o) gas adsled thﬁseéo
7% B01ut50h, off GmAdathkd. (211 8,30 . O w1 102 dietdVyi( EAEt)r

442 '
) 3t e e ST 30 e e S dhe R e
4xQof Fepregdrepyrartospinytersr ) ADtgh vcdplhairodhde(4 drops)
( Exemnpldehii eatdn@n- AMEHNE: Nore, RRA4036,632 wasl-diebl1iHa ofs
N HOAOO "'0" OH HOO'"OH OHA HOB "'OH OH ,

under reduced pressure. The residue was purified using silica

gel flash column chromatography (hexane:diethyl ether, 2:1, V/V)

to obtain the desired title compound (385 mg, 57%) as a pale

yellow oil.

'H NMR (400 MHz, CDCls): 8 3.24-3,86 (17H, m), 4.00-4.10 (2H, m),
4.25-4.54 (11H, m), 4.66-~4.87 (8H, m), 4.95-5.12 (3H, m), 7.12-
7.39 (50H, m);

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

{3d) (ZR,3R,4R)-4-Hydroxy-2-hydroxymethyl-pyrrolidin-3-yl 4-0-
B-D-glucopyranosyl-a~-D-glucopyranoside

The compound (611 mg, 0.55 mmol) synthesized in Example
3 {3c¢) was dissolved in methancl (8 mlL) and ethyl acetate (2 mL)
and hydrochloric acid-methanol solution (2 mL) and 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 methancol (2

mL) and 28% ammonia water (300 pL) were added thereto, followed

FP0403s



(3a) Allyl

2,3,6-tri-0-benzyl-4-0-(2,3,4,6-tetra-0O benzyl-(err)-D

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

octaacetate (4.15 g, 6.12 mmol) was dissolved in

met hyl ene chloride (50 nL) and allyl al cohol (2.09

nm., 30.6 mmol) and trinmethy 8bl-yl

trifluoronmethanesul fonate (1.11 ni, 6.12 mmol) were

added thereto under ice-cooling, followed by stirring

obytha rivi X4 Wretnt miQBB}éGHEDEBéMliéﬁpéﬁﬁtu4e frauns. miMutes.
%ter (tﬁe QH)\,Q%S adgedtlt (1 thef 3 t q:%dtrpc Xc% urrgs uarnd the
e m Xt'ure 'was extrac t% P i ene’t Frae 6%0

nt§$1ddehea£nnyamfied ayeionma3cmwn§@edeymdI1DseéxJBaWed 8)

and nh sqqi e
Fpﬁ%é%g?g%%om£d4% |stll%pag d IgH? tﬁg'gg%dﬁﬁ%flEd
uﬁdtﬁg ﬁeéa@ﬂx96br€%ﬁ§@r@@lumme0h%2ﬂa§9@r@mﬁy (elirsdol ved in

“mgtbanal. mé‘é‘l’Qin'Eb:) wald, sodi-um vehheyi e (2. 86 Mksird@t2tie

dded ereto und i ce-coolin followed b
N L L S R A U

hourozoAleers (Iaowe3<8,5®ymx 8 was added until the
reaction mxture neutral and the mxture

f i tERed?%% Wézs&%ht% ey’ ditEtiq49ed 1 orr an%é&zneauiieam

pH&SSHﬂQ 5Th21rasxddelma52d|$anlm¢d:xmsthka(3H m), 3.49-
hlonmmd u %(26 g

ngﬁ KQF "Mas gdd%g t her'e g ung% H}%zchbl g, b (14, d,

deBol/vé*d by5 St (FEngrof=4-HeHzhi xture at the sane

t eaperah une; f Qks 1AMy nut es. Benzyl brom de (8.01 ni,

67.3 nmol) was added thereto and the m xture was

stirred at roomtenperature for 2 hours. After water

(40zapie was added thereto and the m xture was

exXbk agt ad) W I oeLW > hAgELAhE{AC ;43 0h92Y Ciq
gyer mas}magﬁ'ggagth wat er % %ﬁ“%{ T satuﬁa?gd

bﬁﬂn@ﬁqiﬁedﬁ¢$y-ﬁnﬁkqhupepvnﬁnphthﬂDydlumﬂpy5@nban@e

SYkkaks cf o1 d ;owedoddbudl Std.| hipgs)of I of the sol vent
under reduced pressure. The reS|due was purified

using silica gel flash colum chronat ography
(hexane: et hyl acetate, 20:1- 1§'Ih§?g, VIV) FP0403s 93

to obtain the desired titlh Buntu(4.85 g, yield
78% as a pale yellowgsolids 1.NVR (400 MHz, CDCl 3)
5 3.29-3.71 (10H, n¥, 3. 0-4m15 (3H, m, 4.36-4.61

(8H, n), 4. 67-4.89 (8HO Ny, ©8. 04-5.11 (1H, ), 5.17-
5.22 (1H, n), 5.29-5.34 (%4, n), 5.91-5.98 (1H, m),
7.4073 7 241y1 (235Hs- i -ONBrzFAB)-a¥(2; 3,401 41 {dMbldhiy1-6-fluoro-

d6~deoxy~ﬁ~D—glucopyranosyl)—ahDhglucopyranoside
The compound (6.43 g, 6.97 mmol) synthesized in Example

2 (2c) was dissolved in 1,2-dimethoxyethane (130 mL} and
diethylaminosulfur triflucride (2 mL, 20.50 mmol) was added
thereto, followed by stirring of the mixture at 60°C for 1 hour.
Methanol (10 mL) was added to the reaction mixture under ice-
cooling and the mixture was stirred for 30 minutes. After ethyl
acetate (50 ml) was added thereto and the organic layer was
washed with saturated agueous sodium hydrogencarbonate solution
(50 mL}) and saturated brine (50 mL} and dried with anhydrous

sodium sulfate, the solvent was distilled off under reduced
Fp0403s




(3b)
2,3,6-tri-0OBenzyl-4-0-(2,3,4,6-tetra-0O benzyl -(3-D
gl ucopyr anosyl ) - D- gl ucopyranosi de The conpound (4. 85
g, 4.79 mmol) synthesized in Exanple 3 (3a) was

di ssol ved in dlnethylsquOX|de (40 nL) and potassium
t-butoxide (2.15 g, 19.2 mioPf was added thereto,
followed by stirring of the mxture at 110C for 1
hour. After water (30 nL) was added to the reaction
mPk e candFheheesiidee was wasiebedr aetred sii¢zh get hidlash

a@:@ﬁ.@ﬁxﬁ cﬁ%&%t@g):apﬁah@h@iw 'eEhylaBé%Eté(\@S washedvMdd optain
ted brine h_anhydr ous

dried wit
b o R R N T e R L
3_¢ﬂau®alm (wtdemir amhag g prsec%)usezc; “élag rlngosi duss was, d, J=8.0
ol v i.0 an b agueoys,
E?Url ggaéﬂ{ gol %t%gﬁ 1%.3) rrg)%/a HadIEIe'd{t‘ %r efg, (30, m);
f o8| ovped byz: é@ﬁrﬂ%ﬂ@ of the mxture at 100C for 1

hour. After water (30 nL) was added to the reaction
m xture and the m xture was extracted wth ethyl

adébht 856 At trine RGEAT & A dy et Wnasivirdreaay WibrRlucro-
satyeat,ed- mdlﬂ@oﬁﬁgn%}l wmdg@lﬁéﬁf}r%md@n hydr ous

sodi um sul f at e, §% distilling off of the :
sol vent H}?dé?m?%’a‘ﬁcé% Oﬁr 8ssurld. Mepe syREghaethde Example
pur il 2)edatséirgodired ca gethahbasvscaLurnnd ehtﬁmﬁe@zn&phy 15

: t VA t he
(70 phPseebate g bogl) 4 OGEiel” ol e
oitheretq, Nwl(%f@e NHAL LoDEER pE “ts pigeirs ob x(O@H tmperature

4 f39 ﬂ4 38utSH afer the %@a&t?%nA&Bn)Zkltum wad- sﬁ&jécﬂé& tdH,

( fﬁli’ﬁ'—? %h;t?z%(%HZy hgxybﬂze&é:nﬁﬁT &ﬁ&é}lbeéinﬁfﬁ. 2mder reg:luced

b@wzy$un€yngﬂhytquﬂupoWaajpnrsfgdd using silica gel flash
c%l@‘nﬂ rchrgﬁ%ﬁﬁfﬂahy Qézsg%e eéhp_f acet § ‘3 4'1— :1-2:1, V/V)
7

: tetra O benzyl -(err)- ucopyranos gggcop yrano
sitde® @@4@3‘% dpS e 'FHE %&ﬁﬁaaw(és 9y, Y0155 6ftip|as pale

syet hesianedoidusBxatielre 3 (3b) was dissolved in
ni) and trlchloroacetonltrlle

(2"%%‘%1' (8 %OChl oHﬁdﬂ%)l( ;ﬁé 47 3§-5.20 (27K, m), 7.20 (308

dmazablcyclo[S 4.0]-7- undecene (2 drops) were added
t@gr?hﬁg pgj%%%egﬁgM+stlrrlng of the m xture at room

tenperature for 4 m nutes. After the solvent was
distilled off under reduced pressure, the residue was

punkcfi edr s, ng) silpeeay gty -fil Bsh ye ok simnochr-omat ogr aphy

BRI e 20 e g L LY S Y 01
tri-C-benzyl-6~-fluoro-6-deoxy—-f-D-glucopyranosyl)~oa-D-
glucopyranoside

The compound (646.0 mg, 0.73 mmol) synthesized in

Example 4 (4b) was dissolved in methylene chloride (12 mL} and
trichlorcacetonitrile (0.38 mL, 3.66 mmol) and 3,8~
diazabicycle[5.4.0]Jundec-7-ene (1 drop} were added thereto,
followed by stirring of the mixture at room temperature for 30
minutes. After the solvent was distilled off under reduced
pressure, the residue was purified using silica gel flash column

chromatography (hexane:ethyl acetate, 4:1, 1% triethylamine,

FP0403s




compound (223 ng, 0.50 mmol) synthesized in Exanple 1
(li) was dissolved in diethyl ether (10 nL) and
trimethylsilyl trifluoromethanesul fonate (9 IL, 0.05
mol ) was added thereto. A solution of imdate (611
ng, 0.55 nmmol) in diethyl ether (4 nlL) was added
dropw se thereto and the mixtouure was stirred at room
tenperature for 45 mnutes. After triethylanm ne (4
drops) was added to the reaction m xture, the sol vent
Wﬂ@vﬁréik%k@ﬂnQL&daMﬁdGﬁof§Qchﬁa@ﬁ¢3§@&@1lah%1ﬁeshgae

urified using sil col umm
cfﬁ%‘ﬁ%‘f%r‘é%i E‘Hexoar?é ’Eﬁ‘%lt hﬂ’méieﬁéFed 201 EXgpngp 1y gHi) was
ohtiakoltdue inleslietbdl tdthee CIETPOUNchd( B%nat@ylﬂ%l as a

pq:iefjs el l o%es%%ol}llf@%/g(é4§bm%03%noﬁ.ﬁ ‘2%9 Aﬂlgiolved in

(mlelthyﬁ) etheB624NBY (BEr Mnitdo®@5 Bradspieke a)d the I@xture

gé&a’d tf@retlgs (AFA@umo% oﬂﬁ%déé\@ﬂhto i %} in dlethyl
(2R 3R, 4R) - 4- Hydr oxy- gdroxynethyl pyrrolidin-3-

4 ewhefsibmw u@&pﬁﬁ%w he BEGPYCSPIFERTS el trﬁemxwre
CGJmOHﬂﬂ:r(eﬁlé.t gom Oc dxipe BBl e $yﬂtm&3uz§d MteExarrpI e 3
was di ssol ved in nethanol (8 nml) and eth

StaTRIEI ) (o 8nlaer9dP%%ﬁfIﬂ8H a5 PSSfRtRatis Teaction
Smwtum dnd the sande20%npadiadiusa d’f}fdﬁmﬁrdeeﬁlafehbpressure,

(4&% PDd; M 6. 2dded: ek ef Qe 5,9'4& S a&ﬁylgi ”n'dngas%

he m xture at roomtenperatu e un
at"ﬁﬂf§§pﬁ@truéa’r5%¢ UURARE Sodnn dydEpEencarPer@tei K%q a@q ofnd

tr@tugmé@amv@szdirsﬂi I I;egie@f {hdiRggan e O BE ESSWLEEW i th

d 8@6 ter_ (300 | L
R0 STREPL B9 Gr BT PROA0SE O by SO FriTig™
Ofrddheedﬂp&bﬁﬁﬁreabndCKH@ &éﬁﬁﬁﬁé&tbﬂﬁﬁlﬁmﬁgibﬂ pHilRSe was

AL gLt le Sohyant s, O SHd 20 O cpndercLedyged
pressiure, the’ dd% mas FRHTS R9e¥cRange
r eiepraOaRby L 5?0Wtﬂt®) 6: éolW GwaltS@ﬂate théoBemmredi Bitle
Un{k’{ %Qﬁﬁ’(lb%. ,pﬁﬁé)f Led, Wshpg. &l Lifa gel
col unm chromat ography (et hyl
acst BtRe: (e hairol ChELer 5 3: A0-5,. 2W/ MY9H, ombbt7ado-1.160 (45H,
dqﬁlred title conpound (54 nmg, 42% as colorless
anDrphous matter. [(X] D20 +91.9 (c 0.38, D20); 'H NWR
(460 (FRE “ﬁEO)ﬂﬂé MYD (1H, dd, J=12.5, 2.2 Hz), 3.11
(1H, J=12.5, 5.1 FE) 3.16-3.22 (2H, m,

3. ?ﬁdA 2%% glg,;&l?rn%lﬂy oxﬁr 461%%5_(5_1(10 ’Ch}r/@ yrrolldln-—})g

{6-fluoro-6-deoxy-B-D-glucopyranosyl) —a-D-glucopyranoside
The compound (126.0 mg, 0.096 mmol) synthesized in

Example 4 (4c) was dissolved in methanol (10 mL} ceontaining 1%
aguecus hydrochloric acid solution and 20% palladium hydroxide-
carbon (100 mg) was added theretec, followed by stirring of the
mixture under a hydrogen atmosphere for 2 hours. After the
solvent was removed by celite filtration, 28% ammonia water (0.5
mL) was added thereto, followed by stirring of the mixture for
10 minutes. After the solvent was distilled off under reduced

pressure and the aqueous solution (100 mL) was subjected to ion

exchange resin (Dowex 50w x 8), it was eluted with 1% ammonia

water (100 mL). The ammconia water containing the desired

FP(403s



1 Hz), 5.01 (1H, d, J=4.4 Hz); M5 (FAB) niz: 458

H'. <Exanple 4>

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

or o- 6- deoxy- ( 3- D- gl ucopyr anosyl ) - D- gl ucopyr anosi de

Exenplification conpound Noggl-278) H N HO HO O

(D OH O"OH F'OHOH HO ""OH OH (4a) Allyl

2,3,6-tri-Obenzyl-4-0-(2,3,4-tri-0-benzyl-6-fl uoro-
cgﬁ%{%d( @a&D'cth&?ﬂléEQ@ Q§1Y:1|e): %o@'cgli %%@)éﬁ?@ %%Hd@’l Q@Sszue

conpound (6.4 7 mol ) synthesized in Exanple
(285 R/Varéfa?%éJéFV‘écFlllﬁc‘l E1df hetthGRyEthshectersgr al)y dRehyL
dizeétytcanit aiosish f vty i $iatartde: 1, 2vm, t2005€himMBhy ds@Sred

h I
SOt F o AR 25 Ve Rang L 10 S ues aade s P

reac:bzcoﬁzlm &tar e. mindasm ce- cooling and the m xture

d f.or r. et hyl cet.at 50
\Miﬁ; gj& thDé’gé th8 oflélanﬁn I3a§§_r3e'\fgs?2lg’ m) s
vvash@cB \mt hesat mrat3ed5anJ’eoa$, sodPumihy desgericak boxat e,
saluté o, (é%oﬂg)aoﬂq%s afyur at ggl | ?E{' ng (29. yand
dri ed wth anhydr ous di’um sul ate,” the so vent was
dM8t {TARdm6Ff “GRdEHH educed FP0403s is - 96
pressure. The residue was purified using silica gel
fl %sh colsurm chr omat ogr aphy (hexane: ethyl acetate,

fo obtain the desired title compound (5. 06

0,(2%i &, dlR78¢/©HY81S078Y‘}ZEFW@WXS@E11]@S{1"PIHNWRl(lmlI\/F-IZO

L

n)glucq\zsrr(amz@)dem Gxengdd £ {q@dpn cqmplgng\|Noy| 1-280)
2,3,6-tri-0Obenzyl-4-0(2, 3, 4- tn-@benzyl 6-f | uor o-
6- deoxy-(err)-D-gl ucopyranosyIH)af‘BQUcopyrano& de

F
0.0 104
F OH
HO™ “OH

OH

DF

2
I

o i " Ve N
cC O

{5a) Allyl 6-0-t-butyldimethylsilyl-2,3-di-O-benzyl-4-0-(6-0-t-
butyldimethylsilyi-2, 3, 4-tri-0O-benzyl-p-D-glucopyranosyl)-D-
glucopyranoside
The compound (7.76 g, 20.30 mmol) synthesized in Example

2 (2a) was dissolﬁed in N,N-dimethylformamide {160 mL} and t-
butyldimethylsilyl chloride (7.65 mL, 50.75 mmol) and imidazole
' (4.15 g, 60.90 mmol) were added thereto, folliowed by stirring of
the mixture at room temperature for 1 hour. After water (50 mi)
was added to the reaction mixture and the mixture was extracted
with ethyl acetate (100 mL), it was washed with a saturated
brine (50 mL) and dried with anhydrous scdium sulfate, followed
by distilling off of the solvent under reduced pressure. The
residue was dissolved in N,N-dimethylformamide (120 mL) and
sodium hydride (4.0 g, 91.67 mmol) was added thereteo under ice-
cooling, followed by stirring of the mixture at the same
temperature for 10 minutes. Benzyl bromide (11 mL, 92.48 mmol)
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The conpound (5.06 g, 5.47 mmol ) synthesized in
Exanple 4 (4a) was dissolved in nethanol (75 nL) and
tetrahydrofuran (15 nlL) and palladiumchloride (11)
(190 ng, 1.09 nmol) was added thereto, followed by
stirring of the mxture at roomtenperature for 14
hours. After the reaction m xture was subjected to
celite filtration, the solvent was distilled off under
reduced pressure. The residué®as purified using
silica gel flash colum chromatography (hexane: ethyl
acetate, 4:1-3:1-2:1, VIV) to obtain the desired

ti tdee ediggobhelrqtd. 87d giheynittchr6384s aslrmﬁdeatyfddmOM/

STGRET AR o HLBC AR Wi T e D e

886§qﬁﬁﬁ+ﬁn mlfzﬁﬁe and the mixture was extracted w1th ethyl
( 2Rc3Rx4R) (140 BRNZ Y Lo YorlyaREN 2K OX YERI POMNEY 41th water (50
(Zbgﬂéy%ga(%n%%hytle)dpxﬁr% I( gbn_Lj: ):{ulld dried with anhydrous sodium

ri-O-benz
tr i&UQfE*@rz?PlBD‘ffeldubY oligtdebdng- 08 Digkbe opyramosyk}r (@duced

r) @esg&womﬂea@@ﬁcﬂl% IQ@ p%QHPPéH‘@S%“@lQl@’ SPveH T

nt hesi zed i n (4b di $S0
ﬁ‘?é/iﬂé% ENERPBT9FarPE hﬁﬁi‘neaﬁ&hy% rﬁcéﬁf”ber'oéée%or‘f i thé
(()d&&anm_tha &6simadl Jid@rdcdndbund (8.67 g, yield 89%%) as a
di azahifaGl 9 % . 4. 0] undec- 7-ene (1 drop) were added
thereto fol[Towed by stirring of the m xture at room
t enPeit Ure0 iz, 300CIAl nuft @s00-Af.Ler (12he 80| VeRd-Na® (18H, m)

dl%ibbL§%o°f§aHnQ§r 5%%“9? pr§§§%r§zhtge3ge idug Wﬁﬁe 0

puri |ed using silica gel Iash col'um * chronmat égfap
( hé®ane® ¢Phytiader at 2074: 40 (9%t et hyl ani ne, FPO4035
- - M5 {FAR)- m7/z: -1-062- tM4E} 3, - - - - - 97 V/V) to obtain

i mdate (740.2 ny, 98.59@ of yellow oil. The conpound
(326.7 ng, 0.73 mol) synthesized in Exanple 1 (li)
vvas(5b®|i sgovved 3Fn1w—®éhg/91—et—ber2 (13-tdi)-camshzyl-p-D-

[ I neth nesul fonate (6.6 IL,
5HEE§%%%§L¥ 9 ﬁ&%gdaqﬁ$ 8|ethyl et her (2 nL)
under a nfas é@’é?P@tdrrﬂ)%{ﬁ?ege &id mhel syt tresizedsinaddadle

ther @59, wAsS& 4Hoh 984 ofn 'tglz%ty@réglﬂgn (78 nt N Bt hWdiution
et her reaction m xture and t

to t
nixtur(énggét% Fngman?BBﬁﬁPaﬁﬁ%?éPdW31ﬁ%?r@Jh%ﬂﬂ@Wl
Af twas addeldetmeam ne(15wed Iy, selﬁaﬁgrrdsmlt)qevmtazdde& tr@om

th%eﬁﬁéggﬂugg fdP %tﬁgﬁ%sanQHkg? éﬁy ggIUeﬂ@aﬁa Id%s% ilé% off
of f under reduced pressure,
under reduced pressure, the residue was purified using silica

gel flash column chromatography (methylene chloride:methanol,
50:1, V/V) to obtain the desired title compound (4.19 g, vield
62%) as a colorless oil.

'H NMR (400 MHz, CDCl;): & 3.00-5.20 (28H, m), 5.20 (iH, d,
J=12.0 Hz), 5.30 {(1H, d, J=18.0 Hz), 5.98 (1H, m), 7.20-7.40
(25H, m); 7 - -

MS (FAB) m/z: 833 (M+H)'.

{(5c) &allyl 2,3—di—O-benzyl—6—fluoro—6—deoxy—4—0~(2,3,4—tri—0—
benzyl-6-fluoro-6-deoxy-p-D-glucopyranosyl) -D-glucopyranoside

The compound {(4.19 g, 5.03 mmol) synthesized in Example
5 (5b) was dissclved in 1, 2-dimethoxyethane (85 mlL) and
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the residue was diluted with ethyl acetate (20 nL) and

washed w th saturated aqueous sodi um

hydr ogencarbonate (20 nL) and saturated brine (20 ni)
After the organic layer was dried with anhydrous

sodi um sul fate, the solvent was distilled off under

reduced pressure and the résttlie contai ni ng a,

R-m xture was purified using silica gel flash colum

chromat ography (hexane:ethyl acetate, 6:1, V/V) to

| SAPERYL A BOHESF et HlppEide dRpDURD &S5 { Tr P 2620 en;gi,ed

%%%%rés}tsozgffgjgé&lfeldeﬁjf é{lz_lrrlr%ﬁ&%l%%ﬁqgtﬁgg C%;EAE‘_)) hour.

1@T§h?$ﬁ4ﬂ I@ﬁdyas added to the reaction mixture under 1ce—
( 2R BRI Rha ey 6 oxyre2why raxya@tiyl spyiinatidi Nafe¥lethyl
(éagfga Uor 028-JdoX$ s (5BAGIATES 9 r Hib £PR ) B §I AF¢E Py N0
sivgehedrigd th o?ﬁi@lljﬁtieq Pzee@largodmglﬁfdnmn)caswtahesécﬂeﬂlon

Irt5EX:£mp|aﬁd4sa(t4n§)até1@%r%§3@|ovﬁﬂ | AanBLd nQ!L r(Jth
cont ai ni ngFl% agueous_hydrochloric aci Tt o

2G5 bt ISKYTF AR/ hﬂi? Salgent dsebehs (i1dec iy m%eraeta@@ped
t Ipereswe . f oiHeowestdoy 844 @ntnglem‘ uk ey sm].i(cﬁauﬂg@J_Ufﬂ%h a
h After the v
s oy ey PRl abhdn b emtohi S Snal o7

(6 Baltht)‘le\A%%Slééée@ttlﬁe?@tR?mfiol3 Gviedr hyiesd i 730D ngs @f

t elmwtsgreafor 10 mnutes. After the solvent was
di,stilled off under reduced pressure and the aqueous

sof dFRoATQ0L0F7 m SPCHels 8ubjBcbetl tGcHom -ekeharigé: rosi h.33
( Domexn)508r %5 8)H, id) wasz@luuedawH, hrjl% anmoni a  wat er

F%’l846§%> HJQG SQWIH%\ wat er containing the desired

-------------- 98 conpound was concentr at ed
under reduced pressure and the residue was purlfled

usbag siiljce, ge&llfd-éébzﬁ%uﬂho‘igﬂ@f@et&? \/? %,tz;rl)éh_o—
acet at e: net hanol : water, 5:2:1-1:1;: obtain
t RENEEsTor EHonor ﬁr%eoé‘ém%ﬂn@él%%r@nml SE%lmpyranosme

coI orl eS]iheaB’Brﬁ}_:qu@HS MRl gY 2. 6[6(1%561)] Q?ch"é%? & (6 Px3Qne

400 D20)
5@ 2’?5 h@ﬁ(s %ecl\"% %%F%C%CJ(%%P TFF') aeggsﬂt(eml &) and
4P2915(dlle @IJS))rld@f a3) (1H27dg, 2%8. findin) and. s@&:té:m &Q:etate
(Zb{x Bmg 50 Q:Q. Qﬂxﬂ q«ere.' a%dgdkgr)erelyc@ (é'%??)werg %y stlrrlng of

g EPQQFDS“RX&RF@ @truya%%ﬁmaew@rr BxyarettAyhoysyr r STk el 18-yl
4rBafii-on mixture was subjected to celite Filtration, the solvent
was distilled off 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 (0.73 g, yield 34%) as pale yellow amorphous matter.
'H NMR (400 MHz, CDCl;): & 3.00-5.10 (25H, m), 7.20-7.60 {25H,
mj ;

MS (FAB) m/z: 7897 (M+H)'.

{5e) (2R,3R,4R)—4—Benzyloxy—N—benzyloxycarbonyl—z—
(benzyloxymethyl)pyrrolidin-3-yl 2,3-di-0O-benzyl-6-fluoro-6~
deoxy—é—o—(2,3,4~tri—O—benzyl-6—fluoro~6—deoxy—B—D—
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fl uor o- 6- deoxy-(3-D- gl ucopyranosyl )-6-fl uoro- 6- deoxy- a

-D glucopyranosi de (Exenplification conpound No.

1-280) H N HOFO..0~-OH P O'OH HOH CH (5a)

Al lyl

6-Ot-butyldimethylsilyl-2,3-di-0benzyl-4-0-(6-0Ot-

butyl di met hyl silyl -2, 3, 4-tril®- benzyl - (3- D- gl ucopyrano

syl )-D- gl ucopyranosi de The conpound (7.76 g, 20.30

nol ) synthesized in Exanple 2 (2a) was dissolved in
Nl dopretahy s F10- aamgﬁﬁlcbﬁﬁ&rﬁisld@nd t-

but yl di npt hyl si I or |de ( pmo) ). and

i mi dazolrrrI(:h %2““?[ ?Jg%) rré aﬁ%‘ét efh%‘? 8,

f &pBmeEd Shy> Bt Mﬁslchgsseivect he mbmaeee athlpppia {13.5 mL) and

t FRER AIrbEBed Bk t 11 NOYR. 4é\fﬂLer4V\@d Sho{ PQnAL) g.Was added
to.the reaction mxture and the m xture was extracted

WOE RV FLAefal B 8o rADS, (F19%mRd Werdhaadsd thezeto.
sdbliateedby bytiimei S G tnthe arictdrd ea Wbctnh tampyrrQus for 30

sql%mssu'%@ae@ HOlb g&&dc WY adls%sr;%i 0& fudegf rddi€eq

sol vent uce ressure
dP3sdtWeEd e NeRPr‘éHe]TE"thW@fhafﬁn@en(J152'Glnt)gaindlash column

Sﬂﬁh:blrﬁﬁﬂib)éﬁélbl’@el (lé-xegleg etDd. @gzegm % 4W8S 1@d€|§$tﬁ19§£r€£n%

u i ce-. cool.in y.stirrin

mr‘}z?[ue SPE e TEERRFe ?gjﬁ%gegguﬂes * oft Pﬁ%ﬁ?‘ﬁlﬂlés

Benzgdurgy ¢fide (il 22 BRIA8spmilesizddP0408sar@e WaQi) was
addedo1aar et Qu@@ﬂlylt REnOE XLl fir, )"Ba%dS’éb(rJggﬁ%%il oom

tenperature for 3 hours. After water s added
t 6Tt horegetansauHovehe e(faddrbhd - Al K tumod ) wesss dxtseiokddin

Wigh Br@f1hgkheaGet at e u&&é@ amn)_Ltrcgd'b@l QEMﬂ)‘T}gré aygr tl’ﬁ@‘?uxture
washed with water nmL) and saturated brine m.)

angs 9% - wisth BHS’U? SBUGer stilirdpate f éFPo?Wé@) bin
didgethli eghef f(5ohL1t hessadaeento undekedaduaeth xtREESE Ehe

TQLFXJE@J:% qgg é@§r@&”l f E%ﬂg%}%ﬂégr l I Cf’.‘org?a{léullr%ig Af'te

um chromat ogr a
VIey}ethylapbteni(f - @h@ d@s@ﬁftedml)t Ivescmqadund 1(}1& B&adtion

%%%L{QL;@ Zha 35 sof\%n(qa'ﬁ,zaa§sd Qb . %J%/Rbr(d% ed pressure,

the ré51due was diluted with ethyl acetate and the
mixture was washed with saturated agueous sodium
hydrogencarbonate (20 mlL) and saturated brine (20 mlL). After
the organic layer was dried with anhydrous sedium sulfate, the
solvent was distilled off under reduced pressure. The residue
.containing o,B-mixture was purified using silica gel flash
column chromatography (hexane:ethyl acetate, 6:1, V/V) to
isolate the desired title compound & form (122.6 mg, 11%)
thereof as a colorless oil.

*H NMR (400 MHz, CDCli): & 3,00-5.20 (37H, ﬁ), 7.00-7.60 (40H,
m);

MS (FAB) m/z: 1227 (M+H)*.

(5f) (2R, 3R, 4R)-4-Hydroxy-2-hydroxymethyl-pyrrolidin-3-yl 4-0-
(6—fluoro-6-deoxy—B—D-glucopyranosyl)—6~fluoro—6—deoxy—a“D—
glucopyranoside
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3.00-5.20 (26H, m, 5.20 (1H, d, J=8.0 Hz), 5.35 (1H,
d, J=16.0 Hz), 6.00 (1H, m, 7.20-7.60 (25H, m; M
(FAB) mz: 1062 (MtH)'. (5b) Allyl

2,3-di -O benzyl -4-0- (2, 3,4-tri-0-benzyl - (3-D

gl ucopyr anosyl ) - D- gl ucopyranosi de The conpound (8. 67
g, 8.17 mmol) synthesi zed Tnl%xérrpl e 5 (5a) was

di ssolved in tetrahydrofuran (150 nlL) and a sol ution
of 1.0 Mtetrabutyl ammoniumfluoride in THE (20 nmi,
20 mol )Thepagmeeyaed( 1defer®d, Of &P Irowed wtéteﬁnadngnof

t BRanP1%t Br 5t whOUNssheren at Ih’eft@laflgi (iohl%l)r %on%lrﬁrhg 1%
distilled off under_reduced pressure,

the_sol ven

G0 Bt URLoB PFIAE Sy EFFi L4 Bobi oo e-
cobxivanr ¢hPG gt ographyed miteyt endothdwvard te: snfatrlﬁamplof the
SQultur\é/ yﬂdér{? aolt?};cﬂ'ogeﬁ h&n@%ﬁh&.eed fH: ti %o %g%\ﬂ(-é’hég

as a colorless oil.

cBEf/%ﬂjyst(‘é%Sr Y emOYRI @Yz@el(%rffﬂraratsorzo 2€iwmema JeterQ

HZ@ 5 ML3Owd<lHade thei8id aHZi) thd mgﬁttﬁrlﬁwaH)stJ}ra@ for490

e r( F/\B ven as 25

%gﬁdt rpO k?éfr% 16 %?uor& Be deolgnl\(/t{l_!lllletﬁl1 %ggémﬁlef rfeqyeed
bBRZSAVTE - ?111416}#19 FIgeoR ys(latfPn D—lgp uddpyﬁarﬂ)@yle;ct@ ghuton
OQXEI{%@Q_;@ g@sl hﬁovg‘egzn'g&yng 85 (311 Qags d w:Lth 1%
synt hesi zed 1 n % ssol ve&:
1@%%?%@@&-%% (8§hﬁL§MH¥i’da PW@SSOHtaf&O@ng the
dd@iibéldaﬂbrﬁlﬁﬁlbﬂif\kﬂs t:Bh(EérH:Q&tQ@ L(naeg lrélelucg@ L<880 hng the

was ded ther? ), tiLrrin t he
mrx? Y& 4t° dOC ot fsh?)%rs l%tgﬁ nbtas1 OJd'Er)“ was added
t ohtdretperathvohefint acetairdeethianel wosiri ng: 2and1ltha, v/v)
Mt 48 1 WasheS e Ry
acetate (50 mtiu)aHT\/\f?jleg1 fgg%leeggtoﬁiégg{do%%%? hﬁe 5gérgga'l?‘ﬁ ¢
| G978 SWdshed with saturated aqueous sodium
h%dmgemm h@ﬂatd;oﬁobuﬁlﬂfls é@O 2Bk) @ANdssad unat eds

ne (50 pl) and dried wt drous sodi um
smﬁi“fl’atde The 881 vent Pwad il %‘f"l I“l ed5 o (bRdér Fe@uﬁ:@é
pressmBe. m/e 4pesivdue’.was purified using silica gel
flash colum chromat ography (hexane: ethyl acetate,
5:1-4:1, V/V) to obtain the desired t|tIe conpound
(SExnde $ield 53% as a yellow solid. 'H NWVR (400
M‘("ZS EﬁD@kS‘E}S)-—& ﬁnl@'@; 5 ﬂﬁir@%@l‘f» H}Hro%n%%?é%ycﬂperﬁ:—%Byl

(1H n6) 5. 9%& , [.20-
deoxy- glucopyranosyl) “o-D- glucopyran051de

{(Exemplification compound No. 5-28)

NH,
HO\Q
o_ .0
HO : OH
O. O “OH
OH
H(;Q:OH
OH

(6a) Methyl 4,6-0O-benzylidene-3-0O-benzyl-2-deoxy-D-
glucopyranoside

Z2-Deoxy-D~glucose (10.1 g, 61.5 mmol) was dissolved in
methanol (100 mL) and hydrechloric acid-methanol solution (50
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M5 (FAB) mz: 837 (MtH)'. (5d) Allyl

2,3-di - O benzyl - 6-fl uor o- 6-deoxy-4-0-(2, 3,4-tri-0-
benzyl - 6- f | uor o- 6- deoxy- R- D- gl ucopyr anosyl ) - D- gl ucopyr
anosi de The conpound (2.23 g, 2.66 nmol) synthesi zed
in Exanple 5 (5c) was dissolved in acetic acid (20 nli)
and water (1 nmL) and palladi@%mchloride (11) (0.47 g,
2.65 nmol) and sodium acetate (0.87 g, 10.61 mmol)
were added thereto, followed by stirring of the

Nkl wee acﬁdercbohe:tee:mpef@lmedfw hdt haues. tiif tektdde under

82,080 XULE; MagAUPLECTG] L0 Lokl 16 f"aﬁraé'on

e SO vent was di Stl Feéssure.
Tﬁél?té’é’ﬂéliﬂljélev\ﬂés G f ‘F@f%@u tﬁgléu Fmecaegetlcm ashture

cokeime aagﬂrrahagﬁaspIayslve(rltex:amh%ttlﬂyieca@@taIr@e§ dadu¥lY)
to obtain trple desi red title

nd | d
Ha/Sssure al"8% i 6\ atfor Sﬁ%ﬂf’sl frglzq né I@ﬁg%%@e
CODPBYIL) G218 B8R BalRh¢ @S Himefhy TAcRBaT . 60 . f 28H, 86n) )
(gﬁgf—%Zuen@Zl§Mﬁ® ac:.c( %%%ohydrate {585 mg 3 08 mmol) were

R, 4R Benzyl oxy- N- benzyl oxycar bony Vi -

(B%MFB?W h;?% W[‘jrw |sa:p_ﬁr:319y|of the mlxture at 20 mmHg

2234 @W@&%nzy}{mﬁsfl WeEBr Gsooling to room temperature, water
dggxy40( -tri-0O benzyl - 6-fl uor o- 6- deoxy- Q D

293¢ 191 addaii Jcooﬁi}? alfﬁ?ﬁtrl"?n FLHYTUCOPy TR S r e YRR

cenpoundd (Wil Othy, 20e@Xemipd) rgynt ITesi @efnia E@@m‘p&&
j | ved t rid 1
e PER Sl Bt PSRt B Pad B "yl besea
1¥BEh @irhy &y EPH\B. subjate. ufrldeorne vl delp*@:pl)llmer@ff of the
addﬁebnn;heﬁc&txo,remﬁ@d BYesk Y. Strhe rierAsgtdaé ﬁgedmglgl%ts &
ure for m, nut er e, sol ven

I{]ndJF lmglp 1aft<§’ rm?l?l ndg(?O &4 s dg%Bﬁrseosdslﬁf“ehyqrﬁger esiPdu®
vva% puwpl] edsusidaf shera® gedledf [lashicadlivgn followed by
CQEM&@Q&@W &%Q@ea@ttﬂlél sé&eq:@!L ra%klg'e flo@ 10 mlng/g

triethylam ne, to obtain im
oPsYafY BhPBide’ Hrhé? Eonfodntq4192s W@edot@zeﬁﬁmgd the
syhthesi zed sthrzanp eodn (tleta})eMSire dicysobueshrsD After

d I, -et her 3 nd.trinmeth
LR P Srien g et B dnbe Ftth Blagtlors e e ntore
dWQ%(ﬂX\Féélcﬁw viltletaiyll erdeant¢ 2 Z@Q)mmndéhe aDWanmgl@ryer was

at«r?ﬁ%‘a@hﬁi@q %@e%hﬁorﬂnﬁi W@ sé(@ﬁ:a%gg%}m@@ﬁ%ﬂ?néﬁdy drfed
) APty PO SRS of HHERERIY AUC G SrS BF erhe
slmtr netkratredomn peaperat urge forsidubowss puAftiel using
silica gel flash column chromatography (hexane:ethyl acetate,
20:1-10:1, V/V) to obtain the desired title compound {16.0 g,
yield 73%) as a yellow solid. _
‘H NMR (400 MHz, CDCls): & 1.66-1.83 (1H, m), 2.24-2.34 (14, m),
3.33 (3H, s}, 3.65-3.85 (3H, m), 3.98-4.04 (iH, m), 4.22-4.35
{l1H, m), 4.66-4.84 (3H, m), 5.60-5.62 {1H, m), 7.23-7.40 {(8H, m),
7.49-7.52 (2H, m);
MS (FAB) m/z: 357 (M+H)".

{Eb) Methyl 3-0-benzyl-2-deoxy-D-glucopyranoside
The compound (2.00 g, 5.62 mmol) synthesized in Example

6 (6a) was dissolved in acetic acid (15 mlL) and water (5 mL) and
FP0403s :




triethylamne (7.0 IL, 0.050 nmmol) was added to the
reaction mxture and the solvent was distilled off
under reduced pressure, the residue was diluted with
ethyl acetate (20 nL) and the m xture was washed with
saturated aqueous sodi um hydrogencarbonate (20 ni)
and saturated brine (20 nlL) 1C4After the organic | ayer
was dried with anhydrous sodi um sul fate, the sol vent
was distilled off under reduced. pressure. The residue
COd aliRtffe Aab3silxblre Wase Fuki £ iarysdfig38itikacsgel

kel ool ym et ol o aBl Mane S 2ol Ao e

f ordar( 12Qu@dngredslyf andhéheofesisiua ool priesSisdonsdinglBlilica
(f‘iggh %mm%)naﬁoéa%hgoféxgge (e%%gﬂ_ mertaZe ,OQ*L@OZ '
AB zZ: 1227 (MtH)' 5f

(40H, m,; M5 (F 62@ m . - % .
( B RROAFFLADHGRR Siegl Dechyidf bk yAAEPRYRS gy r DI dyHelsl §p%) as

4a(0sale yellow oil.

(B-11 uoro-6-deoxy-(3-D;gl ucopyr anosyl ) - 6-fl uor o- 6- deox

L B AL de RrOSOR 403 Hhe Botipddid b1

(2226 .A9, (101, 10) Mk} synt hes),zed3s n(3HExanplle4d-1.56) (2H,
| $504k i t hangl_,( nt,ai.ni 19

A lleoua by ol hror ¢ Sord“Satut s and . S0%h ai | &4 Bk

h{ o ‘oi- 8e- (idlar Bon /(- 2607 7)) (Wés ™ddded t hereto, foll owed

bys Stazms | A .0k et hg-umi Xt ure under a hydrogen

at nosphere for 2 hours. After the catalyst was

renoved by celite filtration, 28% anmonia water (0.5

miycwade ddded-etrener b-Zandot he-Ar gt inleenas:isonyy&d f or

101 .48 UL ESs1Af ter the solvent was distilled off under

reduceé pressure and the gﬁueous solution (100 nL

. ) L)
was subj@et BAPRG Foht? -éxehdirge TR nSYBRREX=Sb W xEgmple
cel ygm), wet diaSobvad ed pyAilAiddo (1@MRAD andap-edol (3 uTEpnyl

Th ni tes £ontaining,the esired cqonpoun S
c Sﬁ%oglrr?tggaé f(izsdvgzan gée'rd: %Eé!%iﬁ)c g‘ d gp? ecg S6r gygaﬁud "EhE T e %&éﬂmg ’
Was® pariet | etbrgspitpdsthexstogefoflioash Tolstapring of the

ChE 2nBt-08f apin E&ﬁﬂ&ht@ﬁ@tf_%&eimtoh@@.?' TM@LRBetion mixture
: in the desired title

R HATE 28 § ChipaisByg FE-Ren g by FEist "abyian (49 ik =0

( 400y MezetdD20)(200 5013, 203 3hQ0of @K Myerdwdd wakhkd S)ith 10%

3?6%93206{&%%%1:}1%%%1%&%%'sr?ﬁ%l?%rg-z(%? NI& H g,sflura%eg%ofébhs
sodium hydrdogencarbonate scolution (B0 ml) and saturated brine
(50 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, 5:1-3:1, V/V} to obtain
the desired title compound (16.9 g, yield:88%) as pale yellow

amorphous matter.

'H NMR (400 MHz, CDCls): & 1.54-1.61 (1H, m), 2.20-2.28 (1H, m),
2.44 (3H, s}, 3.27 (3H, s), 3.41-3.48 (2E, m}, 3.70-3.76 (24, m),
4.22-4.41 (2H, m), 4.47-4.57 (1H, m), 4.63-4.68 (1H, m), 4.75-
4.76 (1H, m), 7.26-7.36 (7TH, m), 7.79-7.84 (2H, m);

MS (FAB) m/z: 421 (M-H)*.
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<Exanpl e 6>

(15, 3R, 4R, 5S) - | - Ani no- 3- hydr oxy- 5- hydr oxynet hyl - cycl op
ent - 4-yl

4- 0- (6- deoxy- 13- D- gl ucopyr anosyl ) - a- D- gl ucopyr anosi de
(Exenplification conpound No. 5-28) NH2 HOH O. OH
O0" ,"OH OH HO'" '"'OH OH 1®a)y Met hyl '

4, 6- 0- benzyl i dene- 3- 0- benzyl - 2- deoxy- D

gl ucopyr anosi de 2- Deoxy-D-glucose (10.1 g, 61.5 mmol)
wasddi Bsiglned-d+ibentmed harolbdriQ-ptdecandéedygrochl ori c

aclLd; e tsn?ﬂiq_{ylsgod%lcgg% 2Q.;FP0403s 103 nl) was added

thereto ati'ng of the m xture under
refl ux fie SoRRaERg. %@f@e@ &é’oplwk osywdest esspenatrarele

t Bi eadqylwagn' ﬂ%swaﬁeca@aadeﬂm@éﬁé Q:hllet:ic!le theo gmg&{u?nd
S | STI e

t b I
b AP T EIEad LrpP cCOFR) - TGP ELI BB bt (BF Bl Vel
i moN, Mndl mmtmmmmmm@m@o 4%12) m@,ndl bénaalldelsde added
dEH@%éfﬁlagéﬂf%%e§;%% %tﬂlﬂld%6o% Eﬂgohlxtdygdat room Efwﬁngﬁture :

p-tol uenesul foni c "aci d rmnohydr ate (585
vvéi”é 18, 886tF t HEreto 231 1(BREtE) b2 % ta9 R nigP éfletlf?@ctlon
mnxitu‘r@ aﬁd Zﬁe Mt urantk H &t Farted ROIH Set e QIO_QJI*:LBQ
t?l& %ur{l% lwaérerwas washn%)wnygls tdl:greQeg the
reac |on mxtur and T m Xt ure was FACt
etﬂhylanélcérﬂeﬁdeWé?@@nﬁwrouméomtgraﬁptfdf&yeﬁOl/medV\lashed
Wyt B wat 88 {f50ofloneaBd1 watcuAdad RIS 305 W) . aRdle

dried wth anhydrous, sodium sulfate, fol]lowed by
dFEETIUSI HE® G bTed REIPE Grvent dhdeteshe8OEEE pressure.
Thereegiodusrhyashalizssobved anetdNeN di vst:hy|f,0nmasideain

(100 4d.) ~ahnd ;5520 sQdbum hydr g de 9§e909f99)af 22 2 %Qm'“) 0il.

was added thereto under ice-cooling, fol
sti PRIRN A OF MiThe GRCXtlur & Tat7ithe7SdiB, tronpar 262 élf OiH, 18 ,

nMbngd egy, Benayks b(fﬁm de (L340, Ml (22 3 mTQ't)o VAYa§4 (1H, m),

added thereto and t m xture was stlrre roo

t &npreratar 6 o) 194 ﬁBufssl AtHerm rnat&5¢ 89 HLEI) Was7 09-
added ¢eg, tihe reawti.an M@t wye And-the Mkl e TWwas-7.71
e%ga% ed7vg7tt} st h)éIH acet ate (200 nL), the organic

MS (FAB) m/z 527 (M+E)?

{6e) Methyl 4-O-benzoyl-3-O-benzyl-2,6-dideoxy-6-iode-D-
. glucopyranoside

The compound (2.53 g, 4.81 mmcl) synthesized in Example
6 (6d) was dissolved in toluene (30 mL) and sodium iodide (3.6 g,
24.0 mmol) and 18-crown-6é-ether (254 mg, 0.96 mmol) were added
thereto, followed by stirring of the mixture at 100°C under a
nitrogen atmosphere for 3 hours. After cooling to room
temperatﬁre, water (30 ml) was added to the reaction mixturé and
the mixture was extracted with ethyl acetate {100 mL}. The
organic layer was washed with saturated brine (30 ml) and dried
with anhydrous sodium sulfate, followed by distilling off of the
solvent gnder reduced pressure. The residue was purified using
silica gel flash column chromatography (hexane:ethyl acetate,

15:1 - 10:1, V/V} to obtain the desired title compound (2.11 g,
FP0403s



washed with water (50 nL) and saturated brine (30 ni)
and dried wth anhydrous sodium sul fate, followed by
distilling off of the solvent under reduced pressure.
The residue was purified using silica gel flash

col utm chr omat ogr aphy (hexane: et hyl acet at e,
20:1-10:1, V/IV) to obtain theéesired title conpound
(16.0 g, vyield 73% as a yellow solid. 'H NWR (400
MHz, CDCIB) S 1.66-1.83 (1H, m, 2.24-2.34 (1H m,
3y381c(3&|’ s, a3p£]5,> JeBbou( 3HL. M), 3. 98-4 04 (1H, n)

4,22 4, 6484 3H , 60-5. 62
"E i, oy gt §;£?:1ﬁ')‘, D aed %éivg’ﬁ} op S BEAl
n13217 -35726( Mttl) m), (BBR-MetohyliH, m), 3.45 (3H, s}, 3.69-3.86
%nzyg L qe% f glﬂgcwc;aawq%' E};I(ans CQ”%’PLA”Q§ (1H

hesized 1n (g ™
dﬂs%‘t%@d [Jrﬁra@etl Oéc?’dw( 1EHmm) raP1d13vv§t éf (8.me), dnd3-

Eﬁ’OéL@S@H- 04 7. bher r@nxm]g /€ mVAS8 SJItzLerced @, 60¢ for 2
0 es.., After cooling to room

g‘%‘pg PUIP; {Ihg é\q vent was distilled off under

reduced pressure and the residue was purified using

Si a chr v ane; et
acgfgté @géeil%@%h 6%%)%% oboﬁgﬁg%%pdgsﬁédﬂﬁ? EMJJSE

cSﬁHP_ﬁmd (1.33 g, yield 88% as a pale yellowoil. 'H
NVR (400rn¥Hzomgcbdeli3)2. 18 4, 40-38. ado () 1E>'|yn1ﬂ‘)e,s:1.2ed|.]:.n( Ekkmple
brs 2.25:.2. ( rs 3.(
Fotsp), §u§ udePhyg thy Mopbpflon 38 i bea 83 (g ano
( gp-[nc rp)owdgrr 6&- g) ms@gﬂ w:srﬁh 5% Ja@poys gwde:g@lq:@’c acid
sgﬁuglo%?w£§|éddga,thlg@eég/a\@olm)‘led RO mdMikl of Eﬁ@)mlxture
Met h Obenzyl - deoxy- 9 uenesul f onyl -
und f(#zcﬁo

|uae%wr65%§. 6 Hhaies C0gE Fommurgperature,
symt@mwzeﬂeqtﬁda«amﬂete 6El(16batjxm5adcﬁ gl yeldreinn was

plﬁ&%&’iﬂ%d( u%g gueea rgsgkeseul fﬁwkesﬁ?' ogayedlé&ved

g, . I met hyl am nopyridin

41539?%51!0} @Lhcﬁi’@dhi@ﬂé?xéftlémﬁeo YevRsd lpyids i ngﬁ'@roﬁ 1
t ol Mankiup e idti né OQMotenpenat Urntacllorvek? BaaHs thdheo,
reaction mxture was poured to 10% aqueous

hyar 6etic oPY CHEFHS Gy OBt aheg tr Ry MHEEESt e
(2@Gefﬂ.c)>oa£hdg tther@ing@BinfedayRE, waae yeishad wid Ialif)%led off

agueous chloric acid salu 80 rrL)i att ed

€r ‘re 3 ﬁs%fe arnd w d

aqueous rogencar bon 3

S@ﬁﬁ?%ﬂh@é @ﬁﬁﬁﬁée was extracted w1th ethyl acetate {100 mL the
organic layer was washed with saturated brine (20 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,
6:1-5:1-4:1-3:1, V/V) to cbtain the desired title compound (1.14
g, vield 77%) as a colcorless oil.

'H NMR (400 MHz, CDCls): 8 2.47-2.55 (1H, m), 2.61-2.79 (1H, =),
3.88 (0.5H, dt, J=8.1, 5.1 Hz), 3.94 (0.5H, dt, J=8.1, 4.4 Hz),

4.65 (0.5H4, d, J=11.7 Hz), 4.67 (0.5H, d, J=11.7 Ez), 4.74 (0.5H,

d, J=11.7Hz}, 4.75 (0.5H, d, J=11.7 Hz), 5.33-5.36 {(lH, m},

5.41-5.47 (1H, m), 5.74-5.77 (1H, m), 6.01 (1H, ddd, J=16.8, 5.9,

5.1 Hz), €.84 (0.5H, t, J=5.1 Hz), 7.26-7.33 (5H, m), 7.43-7.48
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(50 m.) and dried with anhydrous sodi um sul f at e,
followed by distilling off of the solvent under
reduced pressure. The residue was purified using
silica gel flash colum chromatography (hexane: ethyl
acetate, 5:1-3:1, V/V) to obtain the desired title
conpound (16.9 g, yield:889%10ds-pal e yell ow anorphous
matter. 'H NVR (400 MHz, CDCI3): 6 1.54-1.61 (1H m,
2.20-2.28 (1H, m, 2.44 (3H, s), 3.27 (3H, s),

3.(41518. 48, (ﬁlﬂe mMeo 31703, 76. (&2H. 0% (2H, 4mP2- 4. 41 ( 2H,

4.63-4.68 (1H, 4.75- 4.76
rqi‘ﬁ&r?)%?“?/ g/&g%{?]m , 779(84I(T)ZH m: MB
(FAB) m z: 421 (MH"' FPO4038 - 105 (6d) Methyl
?1FbbenZéB”4R35ﬁ}d&@mfédBe%ZG§iBgy%§=63q%yloxy hexahydro-
ol uenesul n u ranosi e _conpoun
SRR S SRS | P B e T & B E e Nag on ty fony-
dihssaiwied- ¢ytl|¢§eﬂ11t3di@m5e5@ngit¢ de (150 nL) and
triet hylﬁl@ Bgmp(o%%d% 00 1614""3I I}unolqeg Mesg_m—:@rﬂndﬁxa(rﬁlp{e 6

m., 0.12 nol) |methy am nopyridine (4 ny,
466 sl ?lwée%dd?eaolw@r et Mol Frsnthe UVP%’;PF? ratg
Oﬁle&ﬂ_&i Mhad tirre £ abx rleenud expes at Bfesx fcoblily Roursm

Afttar%{)%e E_u%g (t%e Q’L])ve\l\@ wasd%?gtllq_ hhgfj{ (gr %dﬁP@&(t ure

m xt ure was extracted Wlt enec ride
( POOssdrpe, andeher prmiidue| ware PunESL cila s Hat wtilfpasaﬁhr@taéa

bl g %Qro:mt)og@gﬁhpr (heghnal: bhh @nRydeous sodiuum, v/V) to

sulfate, foll distilling.off of the solvent
uRBER éBﬁc‘é‘?flﬁF‘és%’ﬁrl@ Coffpgung e‘g‘llaﬁ'ér%é Aol % &fid 848
USlsn@nS:lrlah@@-C@ébrfdlash col um chrorrat ogr aphy
xane: acet t ai
N?'lgd{%w)‘ﬂjﬁzbo&n%cg (123?28‘%',3 éqi% g5 gs%alyrﬁell W
0|2| 00-2LH3NVR 4(14401@)Mﬂz286D(3ﬁ3)(0 3PB fh) 7 12.B278. (LLHO . 3.,

2.52672,3%yu( 144 Hlg g 2733 H 3533—334§2 o(.?ih'; r§)) L3 99 4.22
394414(4Hn)4404 4 (1

m)(4-3Hga 4. §103 1Py 34 & 5I7E--8. %% ( ?HGBn’il 4, O@’f ? 9?) (0.3H,
(@H, 799.5 BzA0-57249((.3H, ) ,J=F.bTH=7,62.48lkp. ™, d, IJ=3.7Hz),

IRBTLIL AR My L 8TiT 98, (B o MBo( AR afl .-

480DDeh?Zbyms 0- benzyl - 2, 6- di deoxy- 6-i ode- D-
glM4C OB 2 RPS | q@OTIa@.H_g@rrpound (2.53 g, 4.81 mml)
- synthesized in Exanple 6 (6d) was dissolved in tol uene
(30 nm.) and sodiumiodide (3.6 g,
(6h) (3aR, 4R, 5R, 6a8)-5-Benzyloxy-1-benzyloxycarbonyl-4-hydroxy~

hexahydro-cyclopenta(c]isoxazole
The compound (4.08 g, 12.0 mmol) synthesized in Example
€ (6 g) was dissolved in methanol (40 ml) and sodium methoxide

{696 nlL, 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 neutral
and it was filtered, the solvent was distilled off under reduced
pressure. The residue was dissolved in ethyl acetate (40 mL)
and saturated aqueous'sodium hydrogencarbonate solution (20 mL)
and benzyloxy chloroformate (2.4 mL, 16.8 mmol) were added

thereto under ice-cocling, followed by stirring of the mixture
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24.0 mmol ) and 18-crown-6-ether (254 ng, 0.96 mol)
were added thereto, followed by stirring of the

m xture at 100C under a nitrogen atnosphere for 3
hours. After cooling to roomtenperature, water (30
m.) was added to the reaction mxture and the mxture
was extracted with ethyl acettgte (100 nmL). The

organi c |l ayer was washed with saturated brine (30 ni)
and dried wth anhydrous sodium sul fate, followed by
diestiHed bage O:fefnpéhfatl‘.uhe faohveair uadero meduoad pFHRSSHEaic
T e [ il l,ash
e W e e
1enhydrguy) sqcbu@b%%fﬁtﬁhefodégwcb@w diqteléormp@dfidof zhgl

gsol&%ﬁl4gﬁﬁirlgéducéﬂ gLek 21U @ﬁearéﬁihﬁeYW§s|QM%fﬁﬂed uddng

-(%/E?l‘"ﬁ*’) QE%ﬁhCDC ﬂroghgt%fa@é "}iﬁ-tﬁ# az%e%%e'

(3H -, B/H9+8. 8B aiblthe Id)9$11336993.m681:o(nﬂ¢ﬂ;ndn)(789 ng,

n)ylé]Icf" 1@8%(,;:'3'_".3 qgle ye?low f%?l(g ]a|1_'!d ms dléstgeQ‘e%mg} ((11't§|2 -g,

( ZEpl9yPe%7. 5558371’56123 e’fwowlls 02 8 04 (2H m |v5
(%@WR”NOO ﬁﬁ% (A¥ekDy' .. 8(16f5)7 -1.63 le' m 2 47 (1H, brs),

4- 0- Benzoyl - 3- O benz 6-trideox | 0- hex- 5- eno
02 SGa 68 it Bbnyodite (3 11y M. Se o] Gt Res s BE
i 8. Exaimml an) 64( 6®) 1\Nan,dIJ%808VfEd i o 4$dpnppanoi=11570Hz),

mz,) %Qnﬁ) £ )50 Eﬂadrz' ng_,povder, (2 4 ‘ﬁ’ﬂShe)

aq ueous hydro ¢ acid Sgrufion RS Fdded
tﬂér €578 Tﬂbﬂ Gied ™y heating of the mxture under
reflux for 25 mnutes. After cooling to room

erature, s_subjected. to celite filtratio
T e it AL s A P T o CPr i B o4 Bt e = enyazo-
plcesmtamtﬂe.speszcdue WaQ di sstolivedbenaylet+ariol 3(5@ri-0-
ml_% nld hgdrox m ne droch or| d 913 13.1

Fanosida

mmflfy and eoxry egl fo arTEf’y 3P19 mm Were “added
t her et o, Thef Gbmmd b@blstngr rd.8g wfolttheymihetsdred dir BOGple

faor e QU €501 v~ LErn&ORhLAY dQokpamite rahyre,
t he: g@l vgnt lWa(s:'l‘(';h Stll Imed éff &nger reduz:ma pressure

afdioRtcapat ity ilfad43edéd ¢ her epel) aaflt b8+t he
MaX k318 Yaso eXll aptednMiddheet Aydroasptiahe 4ddd Bhdyetbhe

organi c er was washed wiith saturated brine (20 nl)
gld?“ieéidb Vit ER T APy dr bt “§6HP£ﬁna§chf°§t Eeml?%altﬁﬁ%ofoﬁy
dinstit | | hAigerofthe ofoltvhet a6l wibntilondesffr eddedepuasisur e.

T%ﬁeé&ﬁe@U?hé"@&?&ﬂ%ﬁ%%ﬁp&ﬁ%@@d |1§ Cs%.lg;gg Jela§Dash column
col um chronat o exane: et hyl "acet
chromatography {(hexane:ethyl acetate, 6:1-5: 1 1ﬁ triethylamine,

V/V} to obtaln imidate (734 mg, 84%) as a yellow oil. The
compound (244 mg, 0.66 mmol) synthesized in Example 0 (0h) was
dissolved in diethyl ether (12 mL) and trimethylsilyl
trifluoromethanesulfonate (12 pL, 0.07 mmol) was added thereto.
A solution of imidate (734 mg, 0.73 mmol) in diethyl ether {3
mL) was added dropwise thereto, 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 chreomatography (hexane:diethyl

FP0403s




6:1-5:1-4:1-3:1, V/V) to obtain the desired title
conpound (1.14 g, yield 77% as a colorless oil. "H
NVR (400 MHz, CDCI3): S 2.47-2.55 (1H, m, 2.61-2.79
(1H, m, 3.88 (O5H dt, J=8.1, 5.1 Hz), 3.94 (0.5H,
dt, J=8.1, 4.4 Hz), 465(0 5H, d, J=11.7 Hz), 4.67
(0.5H, d, J=11.7 Hz), 4.74 (36395|=| d, J=11.7Hz), 4.75
(0.5H, d, J=11.7 Hz), 5.33-5.36 (1H, nm), 5.41-5.47
(1H, m, 5.74-5.77 (1H, m, 6. 01 (1H, ddd, J=16.8,
5e8her,5211Hz)1, 8/84 t60citd int the]%iﬁsilreht)t;.t)?e zﬁmﬁozﬁﬁl (OL, B

48 _EP 3s 107
(Bikeclller fs88nk A1 5TRANSSS {fiort £ Snofhnagh Rteen?
(Gg)NMR (400 MHz, CDCls): & 1.19 (1.5H, d, J=2. 9Hz 1.20 (1.5H, d,

M%z&}R BaS) 1 688%2@1' fY-P-ReIzyl %vsﬁ*emhvg“g% 2.45

ent a I soxazol

(3855 RMR, %é@72453oéﬁz%}§/| dry-5-1Behz{l dRy>SH, m}, 2.85-2.86
hewyahy,dne; cy.albopent abg] imgxazed-a . fhe @omppundifS Q49/1n,

df“%gowgd)‘l%’yq%?ﬁéﬂée?1%% 4&?@&1 ?h'e(%fétiﬂg Hopety 910.7

h&at ec-3AdET- Stefd ux=BoP ), hburss .(1Af tdar Jebbl7 Hg) t 0. 18-
reom {-gppefature, the solvent was distilled off under
reduced pressure and the residue was purified using
stPi EByel/ 31 &€k’ @8I urm chromat ogr aphy ( hexane: et hyl
acetate, 2:1-1:1, VIV) to obtain the desired title

SO U S Pt LAl g

( Gygpregiia] clisoBa 1 -4 -4l 25316Hzr)i ~0-PergEl 2448 (P13 A4t ri—o-

?%)er% 12% ae(%@8ég13-:§;|uc ra%og 43 3 4(% %E@,}ﬁﬁoﬁidé 37

3. 99- 4. 212*19- e@ﬂ@HndnﬁleBe -@23mpold, syathesyzedy jin Br@ple
(% 486L) spe €814 3H, metﬂ}anéfgéémW)ancﬁtgﬂuénQ 3&:" ail) s and
J=3.7 Hz), 5.28 (0.7H, d, J=3.7Hz), 7.25-7.35 (SH,

mpodyam gevhopide o [p2lnpt, 752 gy pam adipd theggtog fgploved

(%!7' smr’rlp@ c(fFe‘ﬁé nmx%urg’%q éMtHkb"r 406R)_nutes After cooling
(3aR 4R, 5R 6aS) - 5- Benzyl oxy- | - benzyl oxycar bonyl - 4- hydr

oky TIREKARYRITGIEYR| Bperi &) k Soxaz ctdiedTHeereoApOAd the
(4e9(8t19>n A2t r BB darms Y881 28k 1R FRAIRh 8.8.4( 6fcgl)lo\Q@§ by

solved in net hanol 40 nmlL) and sodi um nmet hoxi d
(éé%tﬂlm% B Ahothe Rasvsddediehertisd PorIBREd Bpe
Strepidurgvwed purheied xbine sﬁtthmomlt enger ablne for 2

h%HEémat%th%hﬁM@ﬁ(anéo é(th ?e@ lt Ee'_[ eRIQVFnEo obtain
reacti on"'m xture beca ne
the desired title compcund (173 mg, yleld 47%) as colorless
amorphous matter.
'H NMR (400 MHz, CDCl;): & 1.61-1.69 (1H, m), 2.48-2.55 (1H, m),
2.72-2.78 (1B, m), 3.13 (iH, dd, J=9.5, 8.8 Hz), 3.21 (lH,V dd,
J=8.5, 5.9 Hz), 3.31 (1H; dd, J=8.1, 7.3 Hz), 3.36-3.54 (5H, m),
3.59-3.62 (1H, m), 3.79 (3H, s), 3.74-3.%4 (5H, m), 3.99 (1H, d,
J=8.8 Hz), 4.32-4.38 (2H, m}, 4.50-4.67 (7H, m), 4.76-5.00 (5H,
m), 5.01 (1H, d, J=12.0 Hz), 5.12 (14, d, J=3.7 Hz), 7.14-7.44
(35H, m);
MS (FAB) m/z: 1141 (M)*.

(6k) (3aR,4R,5R,6a8)-5-Benzyloxy-hexahydro-
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and it was filtered, the solvent was distilled off _
under reduced pressure. The residue was dissolved in
ethyl acetate (40 nL) and saturated aqueous sodi um
hydr ogencar bonate solution (20 nmL) and benzyl oxy
chloroformate (2.4 nL, 16.8 mmol) were added thereto
under ice-cooling, followed B stirring of the mixture
FP0403s 108 at the sane tenperature for 1 hour and 30
m nutes. The organic |ayer was washed wi th saturated
bﬁWnEpﬁéﬁ@ammblaaﬁdzwmﬁ4eglvﬁi3h6 Emﬂ*@db&nzyls@€bﬂlﬂ13 4~tri-0O-
- sulfate,  follo d St 0 t he sol vent

% BF T Sadcdt gﬁ SUr epyr'ﬁ?os?’{]g T heo e WHSPEEH5Ea usi ng

reduce eS|due
SI I i ca dg&le ﬁbmndokmmghrwm oyrlaphyniteeiaae iet Ayhnple

MaS S E e n t h o] t 551um
ageyafe zdgs bidea V! Vm {&83@9 fd Ry &cdw ﬁi@ b ;%oec&

rrgound as a OW SO
e LER e LS, e @ddecy.taraaets:a%folassowsdptaw e

y%lthﬂzw_r@ bt trd MB;u(AOQt Miee £2Ck3Aours. 1azfadl- c@%lﬁ
., 2.50-2.56 (1H 10, 2.73-2 77 (1H.

mrocrg téainp%r%t'glr ? atrll))rat%d gg{_ue%usgznwﬁ_rlq.urrhfhl%lgf %Ci]HthIl
d,(19=8.) 8WIaB)add4;d419:> (thk, rehctisd nikthird ,anddtd8 md xbbrd Ldls

n)extf'a@c%d( \;H_ﬁ gths()f]a;:eZaé_g) ’10@ rring (%J_i"tei?)thel\@rcganlc) layer

(yaﬁe ‘iﬂ:?hsph ‘6“&:9;) SELBETRY| pdye 1 L He mey | o6y daktrbmh henkatyous
drsednﬁly&h@ﬁﬁtﬂi aﬁ:ﬁélsﬁﬂ)&éﬂ’@'waé Nistllled off under reduced

ben
b?résfu% d(e%g)?yr lrd?‘l)‘a ‘Ifi Iph%’folﬁ‘jaﬁﬁjs’ﬁﬁ FBH d&bpyshosi
d@OIﬁ’en cOmpoArdrésl (hrgxar& 8¥hyinelcytsymnt heSilzedl) nw/v) to

e L
TP kst R g

afGH 108 ATRT RS BYASS) 5. 4. 0] - 7- undecene (2 drops) were

ad@lemlmt hesetoz, cfﬂ@llL)OWSdl bzo St ) 14, ng=nfo hQF 1 ?%Uf &aal1y,
vent was

# gp fgure for 1 ur, After the so
dP ti1%6d°o (&Hdé?'rédﬁ%éﬁerF%%sﬂ}e:3ﬂﬁe asPdue’Ras:
pérBfi=md Asihg.8bl ixa gel F.Bashmobamu=schy arat agr.aphys-
(hexan thyl -agetat 1, t yl am ne
@vf bt o pi dare (730 g Baog S oy Bt o0
THEH: dBnpbuh (- 2244( 7y, 0. 6467|‘3n‘r‘bI8)7 é?fht Wésﬁz@d i ihHr d,
Exanpl® 1) écrﬁ5“@5$4dB5$?MMed |nhd|eth¥L ether(gézltt)
t [ rifluoronet hanesul fonat e :
09%7 %ﬁ%ﬁ?/y d g dgﬁiwhereto. A solution of imdate
(734 ng, 0.73 mmol) in diethyl ether (3 nL) was added
dri@Ryi §es!enet 9s) -fohhowed_Hya.stiL£id 0f dhe,, M xture

at roomterrperature for 1 hour. After trlethyf’am ne (4
cycleopenta-4-yl 4-0-(6- deoxy B-D-glucopyranosyl)-o-D—

glucopyrancside

The compound {313 mg, 0.29 mmol)} synthesized in Example
& (6k) was dissolved in methanol {8 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 under a hydrogen atmosphere for 6
hours. After the celite filtration, the solvent was distilled
off under reduced pressure and methanol (3 mL) and 28% watex
{300 uL) were added thereto, followed by stirring of the mixture

at room temperature for 10 minutes. After the solvent was
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drops) was added to the reaction m xture, the sol vent
was distilled off under reduced pressure. The residue
was purified wusing silica gel flash colum

chr omat ogr aphy (hexane: di ethyl FP0403s - 109 et her,
2:1-1:1, VIV) to obtain the desired title conmpound (a
(3 m xture) (516 rrg yi el d 4%~ as col orl ess

anor phous matter. 'H NVR (400 MHz, CDCl1l3): S 1.19
(1.5H, d, J=2.9Hz), 1.20 (1.5H, d, J=2.9 Hz),
1.62t11B8 (Of Sidden)yeducEg- 15.Ir-e84u1(¢) Sk 1gsidle 3@s2pdbified

L 2y T DeenfndtCichr i (ot B« B/ fudeella il Yo

(6HEten) ., Runttres, 14 @B, pumified 3204, §4iC8Hjelnflash column

4. c@@olﬂa&éré&? (@knyD aQQt£1ga Eﬁllé'thglolJ W;QeI; 1'-'@)1 75/‘\}-)2 to
o&%at%m}qe ?ﬁSlrﬁé E:Ftﬂ:g) CﬁTpZauanfI}?m(W' yl(eéji)él %) as a pale

(3/&E2,'deR $Ri6Bab) - 5- Benzyl oxy- | - met hyl oxycar bonyl - hexahy

gflglg&%’:}:[jg%%@té?[zﬁo o%gzgg lf’yt?1 5.9 Hz), 1.53 (1M, dt,

bera $l 7 6-6d@oxzi-. ( 3- BB-gi. Qeopw,amo)sw p7az Byliugomyr, abosi d1H,
€4L o] 1 4 synt z Iy
Ex;lEIhrT'pJeé)rgp g{n@l H(z\?/a? 5@33%{ %3m|1ﬁlgrrgt’h2né;%§2 %d3) Snd 9%
t ofdehe -6 AE) and”"Sddi (B hokidde3 (T2 12 My, 3558 (1H,
nmaed, ) ovies 7adeed st heretse-3 fal |(GW,S?n ,by. @d: (nE} gy, ob=¢hg 4.9
mxture at 5 r40't.At in 00
ten‘é)érgt 3re Pﬁgo( % %0\/\?)’(95 @%é a’ddjgé ? getd un?lfl C{Fe
r et P ofe )mi xture becane neutral and it was filtered,
fold Quedby wil StiblJ 80,01y 0g IS aplyent, updet, 4y,
reduce 7pressure resi due was purlfl ed usi ng
sif9Y%-ear gd-°7 | a751h1@oIULnﬁ6 chir-@Rat Gyrtdphiyt - 26, 75.45, 75.51,

(h@(amﬁsdl ethyd7.etheroz.&gp: 1-1:1, v/v) to obtain the

,deS|redt|tIe Q(173rrg yield 47% as
cofor Fa¥s ™ &ho %ng Sat ter "H NMR (400 MHz, €DA 3):

S 1.61-1.69 (1H, m, 2.48-2.55 (1H, n), 2.72-2.78
(Uahye 313 (1H dd, J=0.5. 8.8 t), '3.21 (1A, dd,

J= 9 Hz), 3.31 (1H dd, J=8.1, re).

@6@ ChRain, (EBH 7/ é}rmhﬁeirsmeféglrmydﬁ?xmrm 15m-3syl 4-0-

7 . 4 K d a e 4.32-4.38
64?:13 %B(-ﬁl'&l @Dgygé %%Yw 79 Cl’pgo (5|_| m, 5.01

(1ﬁxeapllﬁfitﬁ°w?mp%mf21“?1P| 587) J=3.7 Hz), 7.14-7.44
(35H m; M5 (FAB) nmfz: 1141 (M' ¥ (6k)
(3aR, 4R, 5R, 6aS) - 5- Benzyl oxy- h%fa-l\r_‘?ro-

" HO
o 0" “i0H
OH
Ho" “OH

OH
(72) (1R,35,4S5,6R,7R)-7-Benzyloxy-6-hydroxymethyl-3-methoxy-2-
oxa-5-aza-bicyclo[2,2,1]heptane

Azide epoxide (Tetrahedron, 26, 1885, 14469} (2.03 g,

6.97 mmol} was dissolved in ethanol (40 ml) and Lindlar catalyst
(0.4 g) was added thereto, followed by stirring of the mixture
under a hydrogen atmosphere for 2 hours. After the catalyst was
removed by celite filtration, it was dissolved in ethanol (40
mL} and the mixture was heated under reflux for 1 hour. After
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FP0403s 110 cycl opentalc]isoxazol -4-yl
2,3,6-tri-0Obenzyl-4-0(2,3,4-tri-0-

benzyl - 6- deoxy- p- D- gl ucopyr anosyl ) - a- D- gl ucopyr anosi de
The conpound (363 ng, 0.32 mmol ) synthesized in
Exanple 6 (6j) was dissolved in nmethanol (8 nL) and IN
aqueous potassium hydroxi del¥olution (4 nL) was added
thereto, followed by stirring of the m xture at 80C
for 8 hours. After cooling to roomtenperature,
saherstlgdnagueeotss@mieni off chiar irdeusal gresture( 1&harl)

V‘@ésﬂﬂﬁegaé Op\_ﬁli %&%‘é&h&%ﬂ‘lézﬁ“&og ?ﬁ? S 'E%L&Rr?“ ure was

extracte acetate er the
oF§ERRat P AgRIY S R IR eitanrat-edObtilfel( 10/ Lo

apdtglii edeWid raphysdneusompsadi um.sul §atee1d4 e ssobyenbrown
was d stilled off under reduced pressure. The residue

Was purlfled using silica gel flash colum
cPer ommt oguapiy, (drexane et yl-2aget @ue, b, 531kd 1 (1H, \ddY)

t t t| d 1 i el
95 090 A0 deod 1, Uil epmaung (S15; Ty ViglS.s.o,
VR ; 7 @DQ] 3}:75 1H2031d( 3F‘i,=5 (ﬁ R ES S 912H2)4, 11, 564,164 4.1, (1E

")s 24 28- 21186 o 1111, ) 7@ 2186 14, .33, (4a (1,
3.19-3.25 (2H n), 3.32 (iH, dd,

Hz
5% 8 2@1%&)‘% ‘&1)3 3.53 (3H, n), 3.67-3.69 (2H, ),
3M814E9a395m(5+|26m Mi4)35-4. 40 (2H, n), 4.51-4.67 (7H,
M), 4.74-4.87 (6H, n) 5.01 (1M, d, J=10.3 Hz),
7.15-7.44 (35H, m): NS (FAB) miz: 1084 (MtH)'. (61)
( 130 BR (AR, oS 1 6B TiRn 01 SRy SRy PELFIFE Xyt he thoxy-2-
Cl)bﬁla%)%ﬂbabﬂc%ﬂlo;lﬂ?,@- (1(]3h@l;ﬁ@ﬁyé &@z@bmymzy &amsa,‘éb}yﬁ -d2ter
gl ucopyr.anosi de The
synt hesﬁg}jed “PPE S n%kB)1 qglsgg%kfeség?ﬁn Example
mat Iﬁbm)olwa(SSdlﬁ_S)Dlaﬁ@i 1@t mgnthaaa@ét gate i)l arld) 208kl ladium
hygap&tﬂd@%gr@w @'zé@ogﬁ aps) 288&h 20%0al,! 20{1eq by

hydr oxi de- car bon wer e added thereto,
f GFHEWEE B St F‘H“iﬂfeofm e =T amordoRe for © hours.
te.lfper ather eatiget w@ashydrn@genbatsspberiackatid, beurslvent

grd 61084 e fiddr atdong grheesssol venf & wtgagu”ed

er reduced pressure an hanol °28%
m&tlé?ol"(esloen |4t yhercetaddehtuheret oguévid ewédmby

smyafég&lcaib&mensdm&sn at: 17 OfMud @ MDY %EHEﬁ @l od@ormate
B“5§3 Agtfg %%gvaégedm%geggg%?OE llowed by stirring of

the mixture at 0°C for 2 hours. After water (20 mlL) was added

thereto at 0°C and the mixture was extracted with ethyl acetate,
the organic layer was washed with saturated brine (20 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, 1:1-3:1, V/V) to obtain the desired title compound (759
‘mg, yleld 70%) as a colorless solid. .

'H NMR (400 MHz, CDCli): 8 3.33 (3H, s), 3.50-4.00 (3H, m), 4.10-
4.25 (34, m), 4.61 (1H, brs), 4.60-4.74 (2H, m), 5.10-5.25 (2H,
m), 7.25-7.45 (5H, m);

MS (FAB) m/z: 310 (M+H)".
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distilled off under reduced pressure, the residue was-
purified by ion exchange col unmm (Dowex 50W x 8)
(water-2.8% ammonia water) . Further, it was purified
using silica gel flash colum chromatography (ethyl
acet at e: net hanol :water, 1:1:1, V/V) to obtain the
desired title conpound (107 hif -yield 81% as a pale
yellow solid. "H NVR (500 MHz, D20): 8 1_19 (1H, d,
J=5.9 Hz), 1.53 (1H, dt, J 13.7, 6.8 Hz), 2.18-2.23
(1H, m, 2.27-2.33 (1H, , 3.07 (1H, dd, J=9.8, 8.8

TAhey R &g@ﬁ% gi%ml? 3.34 (1H dd,

3.47-3.51 (2H n,
3bBBY{@quthzkf113l9%vm?thE#1§“HE}hoxy 66032-802¢®8H, m,
?faeycgﬂd'ﬂQ , 8t 1 ndpBarts~ 54c&bd§|§7)1c 450111 Herk%l(é—é‘&:erm 4 36

(125 Mt&eoﬁfﬁ‘p" ngﬁg’gmg fg ) 7&@%?)58565’ 56, E’_’tample

60. 0%57) PBs9Fissplvdd 1n7ﬁy151611n§2(422ﬂL)7&CB4: by 196methylsilyl
7%hﬂ§r1dé5( ’mg,78 %mgﬁ %J%’S ggde%“thél%?to 8fol'Y§wég'%§)

M+H)'+. <Exanpl e
( 2R1 BRYRCE Rrepmbxtmjrisy gl d'a}(ﬂ]n@tlhﬁl heursy dragieppy¥t okidi n-

cﬁhff&ﬂ%ﬂ by TLC that the raw material was no longer present,
(6- deoxy- (err)- Iucop%ranosyl ) - a- D- gl ucopyr anosi de
u

( BRBAPIY FP%%TtHdSn( ompouhd ‘N8Ol 557) added\aly Hbe HO X uke

HQaQ chr"rgi_| atonC M%ur( 7%)fter water (20 mf.,) was added
(1R 3S, 4S,6R, 7R) - 7- Benzyl oxy- 6- hydr oxymnet hy - met hoxy

- 2hepxter BLa¥a- did rokopixt2re ] breprabeadAzidel ipexhye acetate,
(¥ﬁ&r@4bea9laemay%§,waﬂs9%§shéa4@§£h(§atg§aeed 81 9 %Dllnﬂ Wag

d| ssol ved in ethanol (40 nL) and [ ar cata
(623 s R 156t ot % S radl 5 ost P rqlﬁélbnflqgheff
Mmoxt thie solneter vaddy deagesd arapspher E[‘hfeOl’:es'ZLcﬂ@U\ﬁ&s purified

After t taly em cel.i iltratian,
i_tug% %ﬁég% édjg'lfans\@g? ﬁano ﬁ?f"at%r%\qfaphﬁ'd Xeanr?i' f?%h (rie
wase it ed0 Uhd&r Vi efd grt4or thehdepireAf tidiie compound (218 mg,

yvield 84%) as a colorless oil.

'H NMR (400 MHz, CDCl;): & -0.24--0.04 (6H, m), 0.72 (4.5H, s),
0.77 (4.5H, s), 3.34 (1.5H, s), 3.38 (1.5H, s), 3.67-3.80 (2H,
m), 3.91 (0.5H m), 4.10 (0.5H, m), 4.40 (0.5H, s), 4.46 (0.5H,
m), 4.66 (0.5H, s), 4.69 {(1H, m), 4.78 (0.5H, m}, 5.15 (2H, m),
5.44 (1H, m}, 7.3%-7.36 (5H, m), 7.41 (2H, m), 7.55 (1H, m},
7.95 (2H, m);

MS (FAB) m/z: 528 (M+H)".

(7dy (2R, 3R, 4R, 5R)-N-Benzyloxycarbonyl-3-benzoyl-2, 5-
dihydroxymethyl-4-~hydroxypyrrolidine

The compound (997 mg, 1.89 mmol) synthesized in Example
7 {7c) was dissolved in triflucrocacetic acid:water (4:1, 12 mL)
and the mixture was stirred at room temperature for 15 minutes.
After water {20 mL) was added to the feaction mixture at 0°C and
the mixture was extracted with dichloremethane (30 mL), the
organic layer was washed with saturated agqueous sodium
hydregencarbonate {20 mL) and saturated brine (20 mL) and dried
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FP0403s 112 the solvent was distilled off under

reduced pressure, the residue was purified using

silica gel flash colum chronmatography (nethylene

chl ori de: et hanol, 20:1-10:1, V/V) to obtain the

desired title conpound (1.21 g, yield 65% as a brown
~solid. 1H NWMR (400 MHz, CDEIB) -5 2.15-2.35 (2H, br),
3.19 (1H, dd, J=5.8, 5.9 Hz), 3.35 (3H, s), 3.41 (1H
s), 3.65 (1H, dd, J=5.8, 11.7 Hz), 3.73 (1H dd,
Jw5t8,anhdHouddz yodidiml dulfde, Sioll‘bwéﬁ Kyl His8)1114g 54 A LH, the

salg e%x]csé c{%) ’reé CGeJdI\/E}%_%:S,&é) e 1‘29636_ Z.\MA' S,6él{5f.‘b’vedsgﬁ
(FRER14EI BRLY Rgnd7-th9d¢@wned mﬁ@xmhsu sBIFihd epin

- LOXAryRrada- BiCY Gl 3. % %B@ptﬁﬂ%aéelcqrsbﬁwlwag gl
benzyl ester. The conmpound (930 ng, 3.51 mol)

syREIES ZEL oW er Ang7al s niss6l vedf nfor 20
nathanael. (P&@eHiéataﬂgtem%;ﬂ@édsadhnumluﬂygﬁ@ﬁldg @ﬁ&@.@ﬂaas

(280 ngp was added thereto, followed by stlrrﬁag

t RBYFA XPUFRS FRAST R RYHrBGert & Fosplhere!l ree 8itgdied off

Abhesr treeucat akysdureas Arfeﬁﬁ\/v&deby Il'ﬁlmlf_.t evds bldad it@Breto
Egd%94V§5§UJMB§aQISEI 4&d Of&u%@gff g%fgq%g ?%gé

e residie was —diigsotved I'neth
aguevus saxirumms madhedeniddr b@ha:ta@eg din;tneohlE( RLY, arzo dried

”bitﬁ“ﬁﬁh?éﬁﬁﬁéls@&hd%rgﬁfﬁég%tefoﬁﬂgw35 Hﬂ—d1§t£§ilﬂat%ﬁf WeSihe

added ther to, follomed by stirring of the m Xture at
0ECT Bt IS TG re ProRit B (Eéen{%ﬂ\%fag AT BT ke et ieg
atiDiCaandl tHeshi xdlume s@mextdaphed hixkhe oithyll acetate,

aget; atv?v ) i i %b%ﬂ?%g é@s\i%d"‘@lscl‘é’aéﬁ%u Wy € %4%%& aliedy

bri ne and dried w th anhydrous so
s@Ptatae, af?ﬂqoéﬁﬁﬁf Byldi stilling off of the sol vent

URAGHRT emmﬁzprc%&w es The-sesd qug, Was @UsEé si.ed (an, m

u5|qg silica gel flash column chromnatograp
( ResGirle 28t Wlr mhcet-afe, (2B 11B: 17-5¢/ V)H’tﬁ o -&Pn(3thed,
desvredztitl e conpound (759 ng, yield 709 as a

PP 0 I, B o

brs), 4.60-4.74 (2H, m, 5.10-5.25 (2H, n), 7.25-7.45

($frk) Mizr MR, ekAR) - Zen-310x kM y1 -3EROAQ3S -4 133 -
dibenzyleoxymethyl-4-benzyloxypyrrolidine

The compound (643 mg, 1.60 mmol} synthesized in Example

7 (74} was dissolved in dichloxomethane:cyclohexane (1:2, 18 mL)
and benzyl tricloroacetoimidate (2.7 mL, 14.4 mmol) and
trifluoromethanesulfonic acid (29 pL, 0.32 mmol) were added
thereto, followed by stirring of the mixture at room temperature
for 2 hours. After saturated aqueous sodium hydrogencarbonate
(5 mL} was added to the reaction mixture at 0°C and the mixture
was diluted with ethyl acetate (200 mL}, it was washed with
water (30 mL) and saturated 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:ethyl acetate,

20:1-10:1, V/V) to obtain 1080 mg of colorless oil. The thus
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(7c) (1R 3S,4S,6R 7R)-7-Benzyl oxy-6-t-

but yl di met hyl si | yl oxynet hyl - 3- net hoxy- 2- oxa- 5- aza-

bi cycl o[ 2, 2, 1] hept ane- 5- car boxyl i ¢ aci d benzyl ester
The conpound (152 ng, 0.49 mmol ) synthesized in
Exanple 7 (7b) was dissolved in pyridine (4 nL) and
t-butyldinmethylsilyl chloridtlé ¢82 ng, 0.54 mmol) was
added thereto, followed by stirring of the m xture at
OC for 3 hours. After it was confirnmed by TLC that

t hetaiaednB? &Y mgl ofvaelnoldsengel wWarsesesHolvebenzoyl

CHE%&!n@Q £§cq*alhgrdrc9fuz:én rmﬁo%r !@i\‘r&t dgr?cg %Qgs%lg:gn g%%ﬁolﬂ

was stirred er

ad@édiart Heli?et“@%% "@@ afePs mBeFRber uF Rl Weasd et sadreing o
Wiché retdbyite agetas® tempbes g a)(fjHIC 2Idayr&ruﬁwas ﬁ%&h e@dcwhid
sat ur d.brjne_(20 nL nd ried w an rou
soaldﬁfgufﬁﬁ{gfffd1 %dﬂfeddggFFPflngaS?f %%fm?héms
sefidehtthantker anéd@@edlm@@suae exThectreswiltle avagl acetate

pyt § frirgd 'Il}ﬁ%' byadiikl €& Helyad lv%%ﬁe&%z%@sﬂrgg@é %rlﬁQhM.S
(hex acetate, 10:1, V) to obtain th

ane: eth
GEL] T SF L v DL YL A B0 sdaby
calistrilessg aiflf. of HINVRo(AHR Mditer €EGII pBesdhrdd- 1904
- 19477 S).13,34 (1.5H,

(?gglsd% % %ﬁ%i‘i%*%%% 336 ( élmns)h by (O(5H m .
4 CHPPMEOPGFRPY) (herapg : ephgHace)ateq, 468 (O’/BH to pptain 6Be
(Qebtteas}it¥e G8mkdida mMis %@78yiéid5bﬁ Mas & dRokZdds BY1.
5,44 (1H %739736 5H, , .41 (2H, m, 7.55

( TH MRy (4007 M58, (GHGs)y Ocﬁr% (%Hz m52§ BRI . ad7dy4- 4,
((jzﬁe 3&)4R%SR)H4IL\&:BeanI:@»(,ycaawomql 3dbe1$aow -18,.2-Hz), 4.26-

i r t r oX r in co
e S S SR LR
dﬁsébl@édfpn ﬁFl$fh§Boa@§L|m acid:water (4:1, 12 nl)

apd [é@) Xt ur ecyvaggiirred at roomtenperature for 15
mnutes. After water (20 nL) was added to the

reaction mxture at 0OC and the m xture was extracted
i ﬂﬁ)di2ﬂM3®L9REEH1aNeBéﬁﬂglﬁkgqarbhﬁyl42rgadﬂhbnhgy&ﬂym%ﬁﬁyl-4—

wash equs.sodj
hydr%gé%% ;%ﬁ%?%@ Zglﬂﬁ% gn s%t% ated ot e (50"
ahenzi- éddedil?eﬂ%ﬁlmidpymnbhylaﬁhydf@u&ospnhnmselI fate,

foll ovvedthyc&hp%th %f Aﬁftwtlj&i%l)sg{éﬁ/ ay&g%ﬁl Example

reduced pressure. e residue was di
efh&ndl Weisdlméyl‘éﬁ?b ipheedunpou gl obids ﬁéomdy and
dicsselivirogeaedi tifile (0.25 mL, 2.45 mmol) and 1,8-

dlazablcyclo[S.Q.O] -7 uﬁdecene (7 uL, 0.05 mmol) were added
thereto, followed by stirring of the mixture at room temperature
for 15 minutes. After the solvent was distilled off under
reduced pressure, the residue was purified using silica gel
flash column chromatography (hexane:ethyl acetate, 5:1, 1%
triethylamine, V/V) to obtain imidate {398 mg, 80%) of colorless
oil. The compound (248 mg, 0.44 mmol) synthesized in Example 7
(7e} was dissolved in diethyl ether (8 mL) and trimethylsilyl
trifluoromethanesulfornate (7 uL, 44 L mol) was added thereto
under a nitrogen atmosphere. A scolution of imidate in diethyl

ether (5 mlL) was added to the reaction mixture and the mixture
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bor ohydride (35.7 ng, 0.10 mmol) in water (5 nL) was
added thereto, followed by stirring of the m xture at
OC for 20 mnutes. After saturated agueous anmoni um
chloride (2 nm.) was added to the reaction mxture at

0C, ethanol was distilled off under reduced pressure.
After water (15 nlL) was addedl& hereto and the mi xture
was extracted with ethyl acetate (15 nlL), the organic

| ayer was washed with saturated brine (15 nlL) and
dweecstiwred znhyon cespsodiuom sert flabehodrel. | eieer by
dlstlllln of f _of th sol.vent_u S ced essur.e
The 78 |18ﬁe vva%grfbr’l gseud“& i g oS a%g Ff & gg? €4’:Jﬁc’n mixture
cehdinthec hp oreattoge apliyt { hledané: emqiylr aokicat gres2uds, it was

Vé:l}_/).ugeQi QPEI"P“thS/Deaéi%&:é e(%t fnﬂ %nﬁoﬂpﬁ'}éﬁdwiéﬂéa%ated
yi el 85%  as a colorless oil MR (4

‘Cfﬁﬂggus éoggqgohgdg§9e09§¥bq?Fte4 mg lﬁpd(ap;uq§Fed brine {26
7m20 7280=A SHe ¢@ganic IGyet2ds @Ayied WBOh(ddhydBdus 08Qum

FAB 02
GRedle T A Bl ol e R ooy, romesay s Femsre
duab@ntzlw oRriehyas @ulgeﬁnze;ﬂ @ﬂywrsnéw@hqﬁé fIrarﬁél Gghp@und
(@ﬂﬁoﬂﬂb@g%aﬁﬁ& WHE&QneSM[EﬂH¥i|§€KEﬂ|74EKapr¢ tho GEQalﬁM%ée'

di ssol ve oronet hane: cycl ohe an mL
R DT s e BT 30 S 10 305K Mokt pdpy T
akg wMrr |($¢0J®mrmid¢anesal f.oni ¢3gaciyy 6=?Q 91 bz) ,0 23@2Him1|9)

Hf
e e h o by. s rin

m §<t u?%%a? F’r'%oﬁhg r’r‘Bérgturg?gf o¥d’2 % g ﬁﬂz ERE (1,
sdtiur&toed, aguedas, soditumthydr o@@w@aﬁb)onat e3 (B, nd) Jwase
agded to the reaction mxture at 0OC and the m xture
was diluted with ethyl acetate (200 nL), it was washed
wth Akt Bf 2{ 302n§*Mand saturated brine (30 ni) and
drl ed wth anhydrous sodi um sul f at e, foI | owed by

II h oIvent d [ uced ssuLe
(Zglresf gue vvaé%()ﬁtrzi' TRGTasT eléﬁ?'f ica ge?XyPP(Pr% th=3-yl
cel-gﬁfﬁ-@hpmnﬁl—ragghm?y(dr@same-ce{myguumtranmlde
20:1-10: 4, t [
The t hus FP%%%O%Q 9%185;&5103)(?2% ggllhoerﬂ?g 91 Efanép

oi’l (ks Ya@r s&bispéded in hvstbfyalﬁ@?hltoalﬂawd# @ﬁm@ﬁl(a@lytmn
255mk)) and pof @351%@&5}1%@&& dﬂﬂoﬁgﬁll@ 1&;2) magle)ddéas

gged tohere 0, O\Q/egl lb % i n e at
ipe A UIPE Por 3 B HodF SO AP LT PREFOR Rgoeh

dissrpsphedeofdr dndeurs..edidted tmeessuahf,st\/vaaerfe(n@ﬁedﬂb)f

Was1ite filtration, 28% ammonia water (0.8 mL) was added thereto,
followed by stirring of the mixture for 10 minutes. After the
solvent was distilled off under reduced pressure and it was
passed through ion exchange resin column with water (30 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
chromatography (ethyl acetate:methancl:water, 5:2:1—1:1:1, V/V)
to cbtain the desired title compound (47 mg, 64%) as a colorless
solid.

'H NMR (400 MEz, D,0): & 1.15 (3H, d, J=5.9 Hz), 2.92-3.19 (4H,
m), 3.26-3.73 (134, m), 3.85 (1H, dd, J=5.1, 5.1 Hz), 3.93 (1H,
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added thereto and the m xture was extracted with ethyl

acetate (15 nL) . The organic |ayer was washed wth

saturated brine (15 nlL) and dried w th anhydrous

sodium sul fate, followed by distilling off of the

sol vent under reduced pressure. The residue was

purified using silica gel fl¥sh~colum chronat ography

(hexane: et hyl acetate, 4:1, V/IV) to obtain the

desired title conpound (715 ng, yield 78% as a

cétord=ess: di-ll. HAH NVRL (400 NHzI=8CDGC1R),: 5803.148, 3.49=3.6

(akh; n) 3.62 (1H, dd, J=4.4, 8.8 Hz), 3.79-4.12 (4H,

nL 19 (1H, dd, J=3,7, 10.3 Hz), 4.26- 4.61 (6H m,
81‘*“( H%'Z 34468 ) . 5.03 (1H, d, J=16.8 Hz),

5 51 (1H, m, 7.15-7.38 (20H, m; M5 (FAB) niz : 568

( rel(dd) :
(gag%ﬁFERgéR)-N-Benzyloxycarbonyl-2,5-dibenzyloxynethy
{48, eyt OOy pyPHolr By frgyppthyl-pyrrolidin-3-yl 4-0-(6-

m§tﬁ%£§rb é%J%?Dﬁyﬁ g&ug%gf%aﬁos f rb gkucopyran051de
benzyl- -deoxy-(err) - | ucopyr anosyl’) -a- D- gl ucopyr ano
S|Hé@%Héféﬁﬁﬁ@Bn@W%WEBdﬁﬁj & é@ Jrmol ) synt hesi zed in
Exanple 2 (2f) was dissolved in nethylene chloride (8
m.) and trichloroacetonitril esg0: m., 2.45 nmol)
and 1, 8- diazabicyclo[5.4.0lsZoupngtetene (7 I'L, 0.05
mmol ) were added thereto,” oII med y stirring of the
m xture at room tenpey, o’f s 5 mnutes. After the

~ solvent was distilled gifiungde™ reduced pressure, the

resi due was purified usingssilica gel flash colum

c agh a | ,.ac I 1% 1 e _
CEe R IE ALY, (RS A B R e
c@kd¢¢xy§§ D1ylm00§§nanc@qummﬁa qxhﬁ©pm;pndﬁldd mol )

synt hesiggd L 847 yd

di et hyl %}%‘h(grlﬂ)(ogl)ﬁanpi andg{ r I 's§?ﬁie\é§9eé An Exemple

t Bi f¥torafetitsnestd fonkt d(l?‘eF}Eylme?mf?ﬁl JAnES ) afefe odium
t hegeide (ontelg, a2 ma kagen wakMsde tRer AcS@hdsr 88e-fooling,
imdate in dieth t dded to t

SR Ry eting® A miaelrd MRttt e
stipAkea (@t3r1@0m4t%mwpét e Reded) thetmngr snd Aﬂmemxture was

t rs‘tg:ﬂ%i %P.ﬂ ﬂﬁ)m( %gmpgel-pat§§e (f_%ﬁ;r% r@u&swaﬁe@lqgﬁq t(? ntlnewas

reaction nixture and the solvent was distil
uRder? red b Fepreturestyge \ader dFFu??ﬂilﬁﬁt%PquH?Ileture
acetateir20 fur) saminvashedewhilh asatateat( 20l mIaqueoOUsIded

3%&9%{%9%%%”89%&%355 e(IZQrFE”w)as%QQ élgﬁqu{aéée%d ?6 'f§ ana

ter the or a ayer was
aFRyeFesd Rodieun?C suP f ape dripé @cﬂhvémhqugs oﬁos#lilmlse@fater

ofth1 uhder by egilcedl IHELSIEIEF the solvent under reduced pressure.
The residue was purified using silica gel flash column
chromatography (hexane:ethyl acetate, 6:1-5:1, V/V) to obtain
the desired title compound (1.80 g, yield 81%) as a colorless
oil.
'H NMR (400 MHz, CDCls): & 3.21 (3H, s), 3.306-5.00 (28H, m), 5.10
(1H, m), 5.20 (iH, m}, 5.%5 (1H, m), 7.20-7.40 (30H, m);
MS {FAB) m/z: 938 (M+H)".

{8b) Allyl 2,3,6-tri-O-benzyl-4-0-(2,3,4-tri-0O-benzyl-6-~
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and the residue was purified using silica gel flash
columm chromat ography (hexane: di ethyl ether, 4:1,
V/IV) to obtain the desired title conmpound (218 ny,
31%9 as a colorless oil. "H NWR (500 MHz, CDO 3): S
1.23 (3H, d, J=5.9 Hz), 2.92-3.19 (4H m, 3.26-3.73
(134, m, 3.85 (1H, dd, J=5.18 5.1 Hz), 3.93 (1H, dd,
J=5.1, 5.1 Hz), 4.31 (1H d, J=8.0 Hz), 5.03 (1H d,
J=3.6 Hz); M5 (FAB) miz: 472 (MrH) . (79)

(3 AR B0 4 B ey 28 -l iy sy sy o h y b- érd&wy@mxaé ol i din-

4- O ( 6- dEEX RS BE gf ud8pYr dndéyyey e??ljthﬁsﬂf‘ifl:dﬁy?’é%&e
I 8e(8alh@ag ohpeuided 228nempan0l 180mb] )ansly néhediydedfuran (

E}ﬁﬂ R @ﬁ?ﬂd&%ﬂﬁ&@l Med jdy. %W&Qy%r Qg w%c'aqded

anol “sol ution m_) "and 20% pal | adi um
h%?%%ef%]a%%ﬁ 17(Y1f61¥1*g’)n9\/\/8§ DGR et W RepetIPOMf BRIRGREE e
byfost:ur hbﬂ:gs of atthee ﬂhé(trtskéetimﬁ&lﬁ_x‘a;ﬂéydéﬁgﬁlﬁajected to

QP Tph%r ft%a G_?Ir%,a{]:%%r soJ2v g::%%%?g J?JF aeldys%% ug%ﬁ%errgov\éged
aéé@@lsttrﬁer gthe, resfigh oveed Phy: Sitedr nsiny eflideegri xﬁl@rse

f eb1dfh BhosBSqrAfyer héme §9$y/1elaeem distig.hed. of & /v,
under. reduced Qressure and it assed t hrough |on
exChdige™r 8 Aot mt W r?om?‘?é}d 6%0431119) yigokd Bt
wabeerl(e36 amgrphass fdadted. t hr ough. The anmoni a vvater

CofRlen 0% bg, AgRinedscomovng 80 £IRCEN] Aol 4198 10

reduced’ “pressurea Hd Ras
f {agh ool UMD-7che oip@tlogniaphy (et hyl:

agat b NRrNagel: waker, S5:2:1-1:1:1, V/\/) to obtain
the desired title conpound (47 mg, 649 as a colorless

solid. "H NWR (400 MHz, D20): 6 1.15 (3H, d, J=5.9
Hzge) 2.(9R-3, 19){4“EenzywqugNQKbdayYékjﬁhsbbnyﬂFz 3.85 (1H,

e d ok Bt D, SRR A0y 0 B

Hz ) i -0Beb BAB)6-mEZhox4 7 B- ﬂddkb&ﬁ—D gdxamplaec 83 ) —a-D-

2@“%‘%’3’4&5&'@“ oxy- 2- hydr oxynet hyl - pyrrol i di n- 3-yl

met hoxy-BwdeemsRIg- L&A Gcopy Pahdsyiol) ryjithiespsacandsi de

(Exenpld &i ead) QBs corRevch N. mdind2dde Bn1bdride (14 m1) and
trichloroacetonitrile (0.43 mL, 4.2% mmol) and 1,8~
diazabidyclo[S.4.0]undec—7—eﬂe (1 drop) were added thereto,
followed by stirring of the mixture at room temperatufe for 30
minutes. After the solvent was distilled off under reduced
pressure, the residue was purified using silica gel flash column
chromatography (hexane:efhyl acetate, 4:1, 1% triethylamine,
V/V) to obtain imidate (567.8 mg, 64%) of colorless oil. The
compound (380.8 mg, 0.85 mmocl) éynthesized in Example 1 (1i) was
dissolved in diethyl ether ({13 mL) and trimethylsilyl
trifluoromethanesulfonate (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 reaction mixture and the mixture was stirred at
room temperature for 2 hours. After triethylamine (8.0 ui,
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HOHOO .O OH W oo0"', ""CHOH HO"'"OH OH (8a)

Al lyl

2,3,6-tri-0Obenzyl-4-0-(2,3,4-tri-0O benzyl -6-fl uoro-

6- deoxy- ( 3- D- gl ucopyr anosyl ) - a- D- gl ucopyr anosi de The
conmpound (2.19 g, 2.37 mmol) synthesized in Exanple 2
(2c) was dissolved in N N-dilt hyl formam de (45 nl)
and sodium hydride (0.12 g, 2.75 mmol) was added
thereto under ice-cooling, followed by stirring of

t he0 T xholle wher adddnt o uthes redatibyil mizwode dend 88 sdivent
w§g ﬂ@?kile\@éfﬁ%%grtﬂﬂu%gg @%@g&ﬁe q‘tx&#\%%ﬁ\f@éed ét‘n

stirred roomt nperature for
: wEShX&a§CE%R$§ed2? d*lf hend éRet PofH e x¥ar @aahribwith saturated

Ié@uébﬁ@|hmemiﬁﬂ &Hﬂbrﬂhdt§¢ﬂ6t16M33ZStmﬂ'r@ﬂdféﬂtuggted brine
added. . .thereto and

t h cetate.
géjor%zjanl ct¥r t%e FEE G g I)wf“f‘] Waf wj(tfoaﬂlﬂﬁdtrﬁﬁa
sa@@ﬂruart dlﬁﬁ'tlenetl(ezeowt%ntawds dtiisgdlgd lpfanmpedrovsduced
S ym su I di s [in off ofthe
g]g%/ent guiﬁrt ttge r&usggagvgg%g%?lél ¢ Hﬁ] Es (& Ras®
" phriiffied wrﬁgsslﬂlqacae-'gefllaﬁh ashiupo| dmenatdgrewhy ogr aphy

( hexane: eldtly1as@alat e3:16: 175; ]t;o YEMa kOt QbtRED o d REc1e
desired title co ound( 80 yield 81% as a

CcEPERIEE s TS, (159-fvRo( 468) MHtereeD@3polar 1353 angihous
Shatt®r30-5. 00 (28H, m 5.10 (1H, m 5.20 (1H, m,
5,95 g 7.20-7 40 (30H, mM; (zFAB) m z: 938
(I\?FHLB‘” (400"}1%:6,) CRFHM 3.20 (3H, s) 20 (39H, m),

2732671t 0- @saenzyd - 4-0-(2, 3, 4-tri -Obenzyl - 6- FP0403s

- 11
ne%h%%)llg 6260%327(31*45{{@ ucopyranosyl ) - D- gl ucopyr anosi de
The conpound (1.80 g, 1.92 nmol) synthesized in

Exgap! e2r,3r( 8/)- 4\A@§d%>§fsgj‘ dﬁlq‘ é@ﬁ/‘i‘aﬁé‘%ro(@&r{ﬁs)—yﬁnﬂo—

t et r ahydr of ur an g\%&. dlumc loride (I
(6‘?‘%%?‘171)6‘3180% B Oabjﬁ@d’sﬂ h#@rélquplyremdby
stirringnef c@rﬁ%umixtl%roel alg,l 00M tnﬁtﬁ'@?rﬁn'ﬂéﬁgsn.i‘e@r 114-4
h A% t he react on m xture was sub

cBraer b o)y Vah, dighale) ob ethancn; <P Fh) &OBF?”&HEeJr’
r edused hyptmshlreic Rhed rsedutdim was ¥ phlediiugi M@roxide-
Stbhsdh 92do hg3Slhas, %ghgmh{e@é@m%egimgyb& hex g0 ftyine

acet at e,
mixture under a hydrogen atmosphere for 2 hours. After the

catalyst was removed by celite filtration, 28% ammonia water
(0.5 mll) was added thereto and the mixture was stirred for 10
minutes. After the solvent was distilled off under reduced
pressure and the aguecus solution {100 mL) was subjected to ion
exchange resin (Dowex 50w x 8) ceolumn, it was eluted with 1%
ammonia water (100 mL). The ammonia water eontaining the
desired compound was concentrated under reduced pressure and the
residue was purified using silica gel flash column
chromatography (ethyl acetate:methanocl:water, 5:2:1-1:1:1, V/V)
to obtain the desired title compound (49.1 mg, 95%) as a
colorless solid. 7

'H NMR (400 MHz, CDClz): & 3.00-4.20 (19H, m), 3.27 (3H, s), 4.37
{1H, d, J=8.0 Hz), 4.98 (1H, d, J=3.7 Hz);

FP0403s




to obtain the desired title conmpound (1.43 g, yield
83% as colorless anorphous matter. 'H NVR (400 MHz,
ChA 3): S 3.20 (3H, s), 3.25-5.00 (27H, m, 5.10 (1H,
n, 7.20-7.40 (30H, m; M5 (FAB) mz: 898 (MtH)'. (8c)
(2R 3R 4R) - 4- Benzyl oxy- N- ben]?/l oxycar bonyl - 2-
(benzyl oxynet hyl ) pyrrol i di n- -CS/I‘
2,3,6-tri-0-benzyl-4-0-(2, 3, 4-
tri-0O benzyl - 6-met hoxy- 6- deoxy- (3- D- gl ucopyr anosyl) - a-
DMS g {0 pPf and<R de+he conpound (762.6 ngy, 0.85 mmol )
synthesized in Exanple 8 (8b) was dissolved in

hyl ene_chloride (14 nmL) and trichloroacetonitrile
?%%ﬁ%“pﬁﬁ °2.29 mmol) and 1, 8-
di{aza¥i diiet 9B udr 9f2uhgecsxgme ey (-bydr@p)ined-grladded 6-

t O, tirri of the m xture at_room
LGB o s Yot I s Ry e Tt Ton
diFstpdunddief f1-4hter reduced pressure, the residue was
purified using silica gel flash cokumm chromat ogr aphy
(hexane: ethyl acetate, 4:1, 1%t+iethylamne, V/V) to
obtain imdate (567.8 ny, 64%,0f«eqlorless oil. The
conmpound (380.8 ngy, 0.85 ffol)J ¥yntHesi zed i n Exanpl e

1 (li) was dissolved i it hyl“oet her (13 nL) and
trimethylsilyl triflugg t hatfesul fonate (8.0 IL,

0.044 mol) was dissolVedljn diethyl ether (2 niL)

unde i.Lroge tmosphere_and it was . added. A

sg%{i 2%‘9'03?‘"?%‘3’5?8“7( P8 PRI AYEE FRAN Y fer (5 L)
wasnzdgernt i vl hé-hvelgoky-aayrmpkidime and t he m xture was
stirred @t c&ERQRMWLEM uree h . Lo Ex
triethyl ani pe és.% ﬁ?’ﬁa‘{’fpoﬁgggﬁ’i‘%é, Qﬁ%ffiﬁn‘%?gﬁj‘ Terdple
added 't 2% HESFRRET AR TRbURRS ahdotifie :suriadrranged 12, 180
dins! idrdeteofyfl tnoen ok edtidetnPiLSS YL & o WASsdhhditedng

i te (20 1) the m xture was washed
wFRELER AL B 2 el A R B S BRr R ars
nERezate. strlcae@ drb st Hering20f mhp. mi¥tivgr dthecomngamiperature
| ayer1 wasy dr heeh Wishhu:2RRY 0L Q1430 s SQH; UM @dilrgaé@carkgﬁat&

solvent was distilled off under reduced ™ préessure an

t ARt HdSPdin? &ohtwsnrAded e Bhe 3aptiarumextvas apurEfaret
USh&Gniskhi€ aragedifltag Gl UAR,ICREOFRIOQEEPRY.) , it was
(Qae%%aeréeéqd{ etwg)élere3 gr, 3:1, V/ to isolate the

46T Ted "t 1T "6 L opould ZPF o HUE 5 £9HEOUSL 896 Fher eof

aby@wlosntegwnapprygghotson Mad0 erl) 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, 5:1-2:1, V/V}
to obtain 4.71 g of pale yellow oil.

"H NMR (400 MHz, CDCl;): & 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,
mj;

MS (FAB) m/z: 462 (M+H)*.

(Sb) (2R, 3R, 48) ~3-Benzoyloxy-N~benzyloxycarbonyl-2-
benzyloxymethyl-4-hydroxy-pyrrolidine
The compound (183 mg, 0.4C mmol) synthesized in Example
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"H NVR (400 MHz, CDCOI3): S 3.20 (3H, s), 3.25-5.20
(39H, m, 7.20-7.40 (45H, m; M5 (FAB) niz: 1327
(MtH) " . (8d) o
(2R 3R 4R) - 4- Hydr oxy- 2- hydr oxynet hyl - pyrrol i di n-3-yl
4-0-
( 6- met hoxy- 6- deoxy- ( 3- D- gl ucBdyranosyl ) - a- D- gl ucopyr an
osi de The compound (150.1 ng, 0.11 nmol) synthesized
~in Exanple 8 (8c) was dissolved in nethanol (10 ni)
cént%a)niwag di%soammausmdfgrdrﬂewlambci@ci(d Jsml lahi:lcp'yraﬁdne
9 | 1 adi dro car bo
gg% q. "ilé |0W}é/ %‘L}lppﬁcdme&h(a?ﬁsul%%l re u Igiréde
hyarbgem, a@ J@Sph@]r)ewme azidledutrs—?reAbI efrolf heed (batattlyrstng of

r y ratd o 28% n
W%ﬁ% %%Mﬁgsﬂa here %ugend ﬁ]ft a2 ature \i/\gsm was F §49ed
f ohefddro Htrﬂj’t:e&:d Aht- enixdthee sedsvert ramasd diisthi iné’ﬂd;l@ﬁé
u du S nd_th u S [ 100
e e R o RS T s B8 PR S e s
SPLtoqqﬂTﬁrleq waels sahydeerswiseRlansubiateni folered kmoo

md)Lstlengrmsnb@ wat gh1-Eot ahauxngea@@ed desidied. The
nd was co c trated nder ?f%%dggressure and

tﬁ% L sPAUPWAS U dY é?%ggeéu " ash
CGhamatoghapmat bqr@phytk@ét hyttaoet at e WEVharobbwatrethe

dgsgréb llgie ¥%H@ouﬂﬁo 9?9@5 yiéﬁ% g§§ é%d t%g%; yellowwﬁgl

compound ( 49. as a col orl ess o)
(Zu@mwww@@za)cme 350¥)-2¢ 202 ]i@Hh )., 482P2A.(3H3H)m),

45370- . %bl, (sh, 417-8 "DBUZ"):464 9§H( , 650178y 7 kg, SH2),
FP0403s 120 - M5 (FAB) m z: M-H)™. <Exanpl e 9>

(ZRPBRZR) d4-FPud it 2- hydroxymat hyl - pyrrolidin-3-y1
4¥0- (B:B)deoxy 4a2 DaglHut.opyr anosyl ) - a- D- gl ucopyr anosi de
(Exenplification conpound No. 1-115) H N HO HO O

.OF O, ."OH OH HO 1'10H OH
{9c) (2R, 3R, 4R}-N-Benzyloxycarbenyl-2-benzyloxymethyl-4-fluoro-

pyrrelidine

The compound (880 mg, 2.12 mmol) synthesized in Example
9 (%) was dissclved in 1,2-dimethoxyethane {20 mL) and
diethylaminosulfur trifluoride (0.84 mL, 6.36 mmol) was added

thereto at -20°C. The temperature of the mixture was gradually

raised and the mixture was stirred at 60°C for 1 hour. After

saturated agueous sodium hydrogencarbonate solution was added

thereto at 0°C until foaming did not ccecur, the mixture was
extracted with ethyl acetate and the organic layer was washed
with saturated brine (20 mL) and dried with anhydrous sodium
sulfate, follwed by distilling off of the solvent under reduced
pressure. The residue was purified using silica gel flash
column chromatography (hexane:ethyl. acetate, 4:1, V/V) to obtain
2 pale yellow oil (545 mg). The thus ocbtained pale yellow oil
(545 mg) was dissolved in methanol (10 mL) and potassium
carbonate (50 mg) was added thereto, followed by stirring of the
mixture at room temperaturé for 20 minutes. After the solvent

was distilled coff under reduced pressure, water {20 ml) was
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(9a) (2R 3R, 4R) -3-Benzoyl oxy-N-benzyl oxycar bonyl -
benzyl oxynet hyl - 4- hydr oxy- pyrrol i di ne The conpound
(3.37 g, 9.07 mmol) synthesized in Exanple 1 (1h) was
di ssol ved i n nethyl ene chl ori de: cycl ohexane (1:2, 180
m.) and benzyl trichloroacetoinidate (2.0 nmL, 10.88
mmol ) and trifluoronethanesidXonic acid (2.57 miL,

15.3 mol ) were added thereto, followed by stirring

of the m xture at roomtenperature for 1 hour. After
satid@cattedratqueﬁusu&odmmﬂéyda@gaeﬁea&&mmataz e&ﬁlyMaid@lﬁate

t ure Ut e ace
| tsowa%flt m&%ﬁé@tm}%w WRAE e#nd(esooedmg)?dmsgawra@ﬁewe residue

a%HE%ﬁ:ﬁ@é’d uﬁhn@yﬂma@ NEAr ROAR @03@k ch08{:399a
g?drled wi.th anh iumsul fate, followe

FHTSTRE b Bt e ob1 VAL S agra 64 P rEcSiE.
Thempcemddwééﬂ/va@ pxurellﬁl é&f usisng csxlbrbassgehl flash

O, S PRE OB & PRRE A Mo ?tfﬂlﬁ%mwh
M4Iz80{§D@Q3)5H.8mB: 50382045 4RPHM) ; 4. 45- 4 80 (3H, m,

QOT@B@Omﬁng,%m M+l 82-7.46 (12H, m, 7.59 (1H, n),
9 (2H, m; I\/S(FAB) mz: 462 (MtH)' (9b) (2R, 3R,
4S) - 3- Eenzoyl oxy- N- - benzyl oxycar bonyl -
bendy| axym, AR| —M—Bbyd‘fnmycpyﬂid‘r[yh_F%H&szf&@m@ﬁmndluoro-

nt I FP 403
(ﬁﬁrgﬂg ég é%?gg% sesg ve(g%l%lnzﬁe_t Iﬁ_)gl_ g?éngh B 9 r(z.f?'S'Lnf)
a@dogmﬂu~@rgmyc0@96aﬂd§yl1 @-nirptJoyandoside
trifl | §
16! borarELhatesyl (e hoact el L8000 M
t the (W k9P ediisobCed G DErhlARE elonfdeer! lﬁlaﬁﬂér apq o m_)

wagiaidedacdthai et Dieat008 angd $he nibXf Whe was- extracted
with met hyl ene chl orlde the organic | ayer was washed

V\ndllﬁzmﬂa?@d bP HeupderensL 1 hnd df§ é8ol 1 &n#AR%US
Smdbtﬂmdsuféfmdﬁedfmﬁ|gimﬁfhﬂ§yofdtﬁﬁlnhkﬁdﬂ§ ot fraeh t&gerature

S(%lo e{g Hgteé‘ e&%‘l{.cé‘gdtkpr es echwlgedlst§fic ddu f%aunder

r|f|e using silica geI [ um rorratography
(Ffésiém@ erasAurge et efeSQd@ wifp \Qurt iesbtiging tsidica gel

d of and:le a |
qs_ha%mllum %p@@:ﬂp%@g%ﬂﬁahqg c%lo %hil LY L85 8.8 1?4H’

trlitré@aﬂl% E’éﬁ tr‘f) obtain gnidats (5] mﬁ) 16p% ézO% 46
(i@&brkﬁﬁﬁ FiB9 TrikHcompouhd?7 (46 HmYy, 0.73 mmol) synthesized in

Example-9 (9c¢c) was dissolved in diethyl ether (12 mL) and
trimethylsilyl trifluoromeﬁhanesulfonate {13 pL,'73 pmol) was
added thgreto under a nitrogen atmosphere. A solution of
imidate in diethyl ether {8 mlL) was added to the reaction
mixture and the mixture was stirred at room temperature for 1.5
hours. After triethylamine (20 pL, 146 pmol) was added to the
reaction mixture and the solvent was distilled off under reduced
pressure, the residue was diluted with ethyl acetate (20 mL} and
the mixture was washed with saturated agueous sodium
hydrogencarbonate (20 mL} and saturated brine (20 mL). After
the organic layer was dried with anhydrous sodium sulfzate, the

solvent was distilled off under reduced pressure and the residue

FP0403s




7.99 (2H, d, J=8.8 Hz); M5 (FAB) nmfz: 462 (MtH)'. (9c)
(2R, 3R, 4R) - N- Benzyl oxycar bonyl - 2- benzyl oxynet hyl -4-f | u
oro- pyrrolidine The conpound (980 ng, 2.12 mol)
synthesi zed in Exanple 9 (9b) was dissolved in
1, 2-di net hoxyet hane (20 nL) and di et hyl am nosul fur
trifluoride (0.84 nL, 6.36-nM3d > was added thereto at
-20C. The tenperature of the m xture was gradually
rai sed and the m xture was stirred at 60C for 1 hour.
Afwbe rpurd @t &d atsedg agjlle@H SgS0 @l &5h demﬁxg m@&ﬁdamgabﬁly
dded _there t ntil
%goccur rgnglg( rdrg \{Naép/vz xEF é)gfu'% vﬁhteh Stlﬁgfl Uihie
a@emmteudandlidmroxgmmq, | Rter and$ wasted (Shigh 6%) as a
sa t ine (20 nL) and dried wth anhydrous
g%%e%gu%iat e, follwed by distilling off of the
séﬂi\l@’m (4P etz ctRided: Spk edxURE:. The=fedirfdlie Ww¥-5.60 (35H,

puhi f4 ed_bsing.siil ixpa gel flash colum chronat ography
(hexane et hyI acetate, 4:1, V/V) to obtain a pale

y &6 GKORI 1/ £ 54508y H) The ' t hus obt ai ned pal e yel | ow
oil (545 ng) was dissolved in nethanol (10 nL) and

pqt9a§8| gﬁn 3&%%Fop—%%o£$—g[—ﬁg&rcxym %‘%'@e% E:P&Lr %1n 13-yl 4-0-

fort rring o
te(lﬁpeescaetyumengimca@ymnnuyE)s—a—Af—@Bxcdpmarmlment was

distilled of f und duced ress e,
was FPOAY3S§CREn aéi%@dm?he% tzowé PHRC S)%F%‘?e”\/vﬁ%ample 3
extractaed dnssdivet i lacketdtoehlofdihe aotYaritbahdly eplwasn (5

W@rﬁ.lﬂ c:WiZtOla ﬂllé[i%rgql .[rbyl e(—ggrlgg'n) 53— )%ngaedgegv%reto,

distilled off under uced pr essure and 't he resi
WS L pekack PéoS%Fh@g §1fl tea HEF1Fs A8HSE A dpArogen atmosphere
CWOQHBUQ@fI&DhQEtéb%&aE&Mt asetaeved bl cyin‘yﬁe tf@ltratlon,

obtain the desired,t 263 el
a?gé ko] NI R R ? ilﬁlLie\ll\VﬁS( gg% C}’\]/(I%Izg n%? '}% nExEE vas
3.510rveRFof 4H) majutel . QA eFEtBHolygnt was 80-s51i 20 SEf

Munddr 3ahcdd é%@kﬁr%nd'\ﬁ (ﬂgé‘%as%é t}?t@le(x '\4_*31_'!) excl’(a%gg
(2R, 3R, 4R) - N- Benzyl oxycar bonyl - 2- benzyl oxynet hyl -
rI@_SlIby(rqo@P]( CﬁOﬁI 3. %,)| column with water (30 mL), 1% ammonla

2 w%t@r t (3'0 fpenzykrdree {@rt}o\h,gﬁ t rhe Qud@RZY |l wfer contalnlng

%I ucopx nosyﬁgszcl I uco ran03| de The
o "1”1’50“(3 n e)Ptlé,% Fed ek Brpt wreand
(1tfn)a md@ies‘m pedlﬁlrednmhwl emislc&:hlgellﬂesﬁlaommtu)u and

t rdh‘fgﬁnﬂo%?gﬁlipmetcﬁj}'dl_ eetc(sgagég.mgjchan?b'lawm,) szdi—].t’: ?:_1, V/V)
to obtain the desired title compound (26 mg, 65%) as a colorless
solid.

'H NMR (500 MHz,.CDCl3): & 1.18 (3H, d, J=5.9 Hz)}, 2.98-3.16 (4H,
m), 3.47-3.77 (i2H, m), 4.11 (1H, dd, J=4.9, 20.5 Hz), 5.02 ({1H,
m), 5.23 (1H, m);

MS (FABR) m/z: 444 (M+H)".

<Example 10>
(2R, 3R, 4R) ~4-Hydroxy-2-flucromethyl-pyrrolidin-3-yl 4-0-({6—
deoxy-p-D-glucopyranosyl) —o-D-glucopyranoside (Exemplification

compound No. 1-119)
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di azabi cycl o[ 5..4.0]-7-undecene (11 (err)L, 76 pnol)
were added thereto, followed by stirring of the

m xture at roomtenperature for 15 mnutes. After the
solvent was distilled off under reduced pressure, the
residue was purified using silica gel flash colum
chr omat ogr aphy (hexane: et hylladcetate, 5:1, 1%
triethylamne, V/V) to obtain imdate (767 ng, 100%
of colorless oil. The conpound (263 ng, 0.73 nmol)
synthesi zed in Exanple 9 (9c) wast di ssolved in

diethyl ether (12 nL) and tri yl silyl
trifluoronmethanesul fonate, ScTE:ﬁ%ngnnl) was added
thereto under a nitrogen at nsphere. A sol ution of
imdate in diethyl eth “Was added to the
reaction mxture and gy mxture was stirred at room
tenperature for 1.5 hourm. After triethylamne (20

(@f6a)L é‘%@Rg 2k) r-)3'IB£rlz%éx%@%@n&ﬂ&%@axﬁ&@@li—On

n1xture and the solvent was disti ander

r SRt By eds Y & O RRY i 8iRe was diluted with et hyl
acet at e 1h20ctigouand(237hag M xtear @naigs swashkedzad tih Example
sat ted_agueo od| h dro encar bonat (20 L)
ana B BPa B ok ol S T e o tdn e ayer
mﬁseidmlemlwsmfamﬁrdnféw@@du @m’hlsmw &-83 mfét) g3 \adiaed

t L] 1 edoof f d '
Wage i st LL %gs 1@@%&5&@9&9@ L P gﬁasllra{,&u@@dwgéﬂsm?uauy

resi due FP0O40 s purif using silica“ge
f kaséedc ehdnthec hiiotrateogea ity rré¢d e»taﬁ@“cd Fet Hyhoet hekfter

4ég'tu1:\é(t}{%i-0£9&e%ggaé6alm ﬁ%béﬁ&r&)bhg’(@e s%@%%ngag added

i soner Q I'soner my, 6% as a
coherdtesst ob°r. uIItHlNWH(WGOdM-IPOtGD@L@) tige mlagur(esmasd

Jzdt 'y c mL) & AQr 44 er
(F%Ejzadr%é)zj %Zhggtmg £85H (19)m1)7 2A@-theA0- 4 AQH, 1495

 orehad HeD FARPERTSL BEHSAI G R RpR- Seror ﬁngycgﬂous
4-58di b sdeoxte, af&lgiwudow riaBesylingae f¥ gltutiopphanasi dader

TQSd&%ﬁP%Q%%&%%Og res d%eRFD Lii%ﬁkge§§%ﬁﬁsifhca g%l

issolved 1 n yar ocC oric
métpathololyot (phirona{raphy GAgaxo%-pal |aggtats, 3:1, V/V) to

h)zSQEQiXd @ecswﬂ@gs(ﬁa nyl: was added thereto, followed
by stirrin m xture under a hydrogen atnDsphere

Dt SRS MREL SO Bl OBt S ety Sy At -08) | e =)

fisl. yg-at.icon 2r,28% anmoni asovatrel Q. 2. #0-) (1wAsw)gddeco-s. 10
?éet .and the mxture was stirred for 10 m nutes.
Ve solvent was distilled off under reduced
pMEsSERES and: i374wdsrHassed t hrough i on exchange

(10b) (2R, 3R,48)-3-Benzoyloxy-N-benzyloxycarbonyl-4-benzyloxy-
2-fluoromethyl-pyrrolidine

The compound {344 mg, 0.9%2 mmol) synthesized in Example
10 (1lCa) was dissolved in methylene chloride:cyclohexane {1:2,
10 mL) and benzyl trichlcroacetoimidate (0.68 mL, 3.68 mmcl) and
trifluoromethane sulfonic acid (16 puin, 0,18 mmol) were added
thereto, followed by stirring of the mixture at room temperature
for 4 hours. After saturated aqueous sodium hydrogencarbonate
(1 mL) was added to the reaction mixture at 0°C and the mixture

was diluted with ethyl acetate (20 mlL), the mixture was washed
FP0403s '



resin (Dowex 50w x 8) colum wth water (30 nL), 1%
ammoni a water (30 nL) was flowed through. The ammoni a
wat er containing the desired conpound was
concentrat ed under reduced pressure and the residue
was purified using silica gel flash colum

chromat ogr aphy (et hyl acet at& et hanol : wat er,
5:2:1-1:1:1, VIV) to obtain the desired title
compound (26 ng, 65% as a colorless solid. 1H NWR

( 506h Mdter. COCH3) : ar®l al8ra(t8H, bikne] 50 Snikizdnd 2r984 3kilh
( : M= 3 e {1/, 2 : ( 1H, = :
p0 iy Sobimslili ol ped gl of Sl o o ee
' 4§glr$ﬂﬁ{PnQEr'gE§5ﬁﬁﬂ.@riEEpre. The residue was purified using
S{ 252113& @g}- ﬂléﬂ%dé@m?ﬁﬁcﬁiw@&egﬂfﬁ)wl {4amek &ehiy- Scéliaace,
+05 (6- - 3- Ucopyr,anos - a- ucopyr.anosi de

( ‘érr%_lrf ?2‘3%/itSnC%%&r?p%u%"dloﬁgegsl-oi:ﬁtlg&gpﬁﬂo °%{o4 H
N*H FMBO(4MOMHz, @'IOH; CH3 H@0-5Ckb A, (A0ak. $@R,. 78R 4R ,

- 3- Ber I - e 0 ar bonyl .2z .
fI%ng? ?@%h3@4%56%§|§-®$r o:?[ 9% d&Rndilnd (257
mfS OFA9 Dl )64y Mitiesi zed in Exanple 1 (1h) was

di ssol ved in 1, 2-di met hoxyet hane (5 nL) and

wl ot Ty et riseee i s hbararipear < he.

mbt toreenbsl -gryadabidiye rai sed and the m xture was

i . Af
stirred @t @%Jugﬁ ?—3(‘!17051[1&, (.'JA&ehoﬁagylgg{cfggzgglﬁiglgg%%mple

sodi um hydr ogencar bonat e sol uti on was _

at'00E Wit Fes fFEERPHEEIiE Botapet urs, “bhendi Retaseiwms
exkeaaied W1 mgethylo aselatas(ddicdlinanrdo! he106gadiss

I WASs sh with saturated brine (15 and

oL e e AR Sl b ety LSRR bR PR hen R
dPSERT IMefparsflf wae dipgisbicd/off wiber reduced pressure, water

(15 mL) was added thereto and the mixture was extracted with

ethyl acetate (15> mL). The organic layer was washed with
saturated brine {15 mL) and dried with anhydrous scdium 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 (176 mg, yield 74%) as a colorless oil.
'H NMR (400 MHz, CDClz): & 3.35-4.80 (7H, m), 5.50-5.75 (4H, m)
7.20-7.50 (10H, m};

~ MS (FAB) m/z: 360 ({M+H)*,

r

(10d) '(2R,3R,4R)—N—Benzyloxycarbonyl—4—benzyloxy—2—
fluoromethyl-pyrrolidin-3-yl 2,3,6-tri-0O-benzyl-4-0-{2,3,4-tri-
O—benzyl—6—deoxy-B=D—glucopyranosyl)-a-D—glucopyranoside

The compound (398 mg, 0.46 mmol) synthesized in Example
2 (2f) was dissolved in methylene chloride (8 mi) and
trichloroacetonitrile (0.23 mL, 2.30 mmol) and 1, 8-
diazabicyclo[5.4.0)-7-undecene (7 pL, 0.05 mmol) were added

thereto, followed by stirring of the mixture at room temperature
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reduced pressure. The residue was purified using
silica gel flash colum chromatography (hexane: et hyl
acetate, 3:1, V/V) to obtain a colorless oil (113 ng,
449 . 'H NWR (400 MHz, CDC13): 5 3.50-4.25 (4H, m,
4.50-5.55 (3H, m, 5.40-5.60 (2H, m, 7.20-7.50 (7H,
, 7.60 (1H, m, 8.00-8.16 1{2H m; M (FAB) niz:
374 (M+H)'. (10b) (2R 3R, 49
.- 3-Benzoyl oxy- N- benzyl oxycar bonyl - 4- benzyl oxy-
2£bk uor erehtud. - myateol trﬁbi ra;el{fdfr& @@ﬁmumdlié%ﬂéfﬁgundérgz
N esized_.in .10a) _was d| olve
Bl PLAGERY ol e SR Rasana 11 495 504 T
bé&hzsh Wﬁ%%lcéreﬁ%@géﬁ%ﬂa(ﬁiéxﬁlm=@81‘1Pt3L,aCS!:8188 myol) %nd

t Fct:téwlgﬂﬁtétaﬁms Wof 8Pt L rAGkIg{thO ok Loo18r18:s4mBE) wREE
added Z%o, fol4lovved by stlllrrlng of _the mxture at
r88’i‘t1i’ct%t’?p Gfe 016 "B HofYE A FEY WaftP iR sd qglidtisvas

sdd:lswm\teyidxmgiaatlaylb@matae (g mLm_e)ndNasnmj:d@ﬁsﬂQ/lt he
J‘éitfc%o{rﬂa acetea]tlﬂo(nfg n[%j tL.Iﬂleclé'n was \a{t\@gecp H‘t%}%do under

he’Hi° x U fasWad
Fl§040®s>g£25atmmsphemat ek S(ozetmr) odnthigiaterat edebnyinether

(%Q 1%)) w@gdacgfelciego Vﬂhtehremqrtﬁ’ﬂgtu§9déﬂ&ntﬁé'lr&l@;ttgre was
fol | owed by |st|II|n%Po f of _the solvent under .

r SQUEERF B eBWWr ESTPATETIER i ffie? wa OBt i f PEPUST Yy lamine

sithkca,,geb ;f.rrlo@§ hy £ Ialettt@d ctta;r eABat QQaphY rihexanangt e
acetate 8:1-5:1 Vk dobtaln a colorless oil (307

TEOLBEY) aa iR EDEPYIedsP L Ts, S 7ipicue
Mva s 5d B bd Ao thd# hyn) ,aceﬂatﬁO-( 75 5{0.. y (424, the) le?t.Lﬁ‘@ t(la'lFH

n%ﬁsﬁ%cp%l%hl%t(lgﬂec{ﬁa F%@J A\Eiun{ﬂh dr%ﬁeﬂicg%@o— at ﬂSO%)

NS Benz enz XY -
|aaér%aﬁtrﬁwd Byirel {1 e Théf‘%ﬁifrrﬁbﬁ nfdfgestﬁ Werma@e dried

rrm@hm eﬁmtjh@ss éedmnn sgxamu ethé—QSO(lkf@@% w&asdﬂét&%mﬁ'eﬂff
an otassi u car bonat e, [ Do
kgt R BRI CRAr Bo2ot Dol by - K11 PPIT e
t h;el nfdetstr eclamnr olommag ppeardtyu(eeepe : LG hiybusther, A tlor V/V)

n%t)hé’@&lln\’\@hc'e qt'e?;ﬂ:écl Q:Qt.@et; fcdthQ@r[Id @g d I@E Psa%urélecolorless
water (15 nL) was added thereto and e m xture was

eXftacted with ethyl acetate (15 nL) . The organic

| ayemagsoyagiedith: ssat s akad drimne. £1b)mM3 @nd. eo (3sy,
dried_wth anhydr ous sodiumsulfate, foll ovved by

dlr‘@tltlt]toné’ of 1481 the soI vent under reduced pressure.
M5 {(FAB) m/z: 1209 (M+H)"

(10e) (2R, 3R, 4R)-4-Hydroxy-2~fluoromethyl-pyrrolidin-3-yl 4-0-
{6-deoxy-P-D-glucopyranosyl}-o-D-glucopyranoside

The compound (53 mg, 43.9 pmol) synthesized in Example 10
(10d) was dissclved in 1% hydrecchloric acid methanol solution (5
ml) and 20% palladium hydroxide-carbon (30 mg) was added thereto,
followed by stirring of the mixture under a hydrogen atmosphere
for 3 hours. After the catalyst was removed by celite
filtration, 28% ammonia water (0.2 mL) was added thereto and the
mixture was stirred for 10 minutes. After the solvent was
distilled off under reduced pressure and it was passed through

ion exchange resin column with water (30 mi), 1% ammonia water
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-The residue was purified using silica gel flash colum

chromat ogr aphy (hexane: ethyl acetate, 3:1, VIV) to

obtain the desired title conpound (176 ng, yield 74%

as a colorless oil. 1H NWR (400 NFE cbA3) : 5

3.35-4.80 (7H, m, 5.50-5.75 g 7.20-7.50 (10H,

m; M5 (FAB) mz: 360 (MtHJ' 12(IOd)

(2R, 3R, 4R) - N- Benzyl oxycar bonyl - 4- benzyl oxy- 2-

fl uoromet hyl - pyrrolidin-3-yl

2(306@1rWai}ﬁigngqlthﬁo@gﬁQ Bhed-amprnia water containing the
Oubenzdl 6ndRanydS RndlCOrYs 308K Jed 8Ll )R GhHE QRUT che

anosi de The compound (398 ng, ') synthesized
i FeEidiepras prisigd \Hﬁén%h%léél:%e%ll ﬁl"i"u%’t RLEHe chlori de
( @npdn)atapdaptyr i(6thar @aseitenntthdr@1 (¢ 0ad3, nh; 2 :2-301 mok)yv)

and bi ¢ 7-U cene ( IL 0. 0s

61 P e R AR S B B AS B et i e P lomaess
msgiid-e at roomtenperature FP0403s 126 for 15
mlﬁ‘%&s sdlf hEE, té’tﬁ:lS)OJ ‘éei‘tlcﬁ"@%d'c?t LLhed QT ander o5 (16x,
re uced pressure, e resi was purifie u3|n
sWﬂrc%ﬁ@eleJPesh5é@Idﬁﬁ @hromat ogr aphy (hexane et hyl
aget atrey) hr4: 2% (gwdyet hyl amine, V/V) to obtain
i mdate of colorless oil. The conpound (165 ng, O0.46
mol ) synt hesized in Exanple 10 (10c) was dissol ved
| FEgamgilleylllet her (8 nL) and trinmethylsilyl
t f('zﬁl 4or,Qel hanesy) fﬂﬂ?&ﬁ:)&%e{ﬂryl—%@:f&ﬂdl%@ﬁdqe(g— (6-
thereto under = a ni.trogen atnosphéfe. A sol ution of
i Medax@tﬂDngm@men@tyﬁéra I-4intdpwwascadite dExerplpgication
reagbh iy R xtiure and the mxture was stirred at room
tenperature for 2.5 hours. After triethylamne (13
L, 92 jinol) was added to the r tion m xture and
the sol vent was distilled offtaﬁgi} reduced pressure,

the residue was dlluted mb Hyloacetate (15 )
and the m xture was d U§aturated aqueous
sodlun1hydrogencarbonat and saturated brine

(15 nL) . After the oﬂ@an cbﬁayer was dried wth
anhydrous sodi um sul fate,®t he sol vent was distilled
of fllaunder. Ikedaret-Spnessuyeasimhyl he-eagl doey-Ras

p L g [ ol um chromat ogr aphy
li!D(r{;lr(lgir]]e gHgtdﬂﬁl = h Gbxy %R%ﬁ%){hect 0 obtain the

Gost red 114 |Cemece}wﬁolﬁ%6 (53 hy? TOOH) SYREHORER| s Exanple
oid .(odH WNVRI{ A vdtzin DG 1 FrombtHantOctAdhelanal 34:2, 45 mL)

Hza)n’d §én029_l§'r16<911g§§£|<:‘eto@nida7telQ() 7 66491L,(,49.|5|’4 1'1‘1%1) and

- trifluoromethanesulfonic acid (24 piL, 0.27 mmol) were added
thereto, followed by stirring of the mixture at room temperature
for 1.5 hours. After saturated agueous sodium hydrogencarbenate
solution (5 mL) was added to the reaction mixture at 0°C and the
mixture was diluted with ethyl acetate (200 mL}, the mixture was
washed with water (50 mi) and saturated aquecus sodium
hydrogencarbonate solution (50 mL} and dried with anhydrous
sodium sulfate, followed by distilling cff of the solvent under
reduced pressure. The residue was purified using silica gel
flash column chromatography (hexane:ethyl acetate, 4:1, V/V) to
obtain a pale yellow oil (866 mg). Thus obtained pale yellow
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MS (FAB) niz: 1209 (MtH) . (10e)

(2R, 3R, 4R) - 4- Hydr oxy- 2- f | uor onet hyl - pyrrolidi n- 3-vyl
4-0- (6-deoxy-(3-D glucopyranosyl)-a-D gl ucopyranosi de
The conpound (53 ng, 43.9 (err)nol) synthesized in
Exanpl e 10 (10d) was dissolved in 1% hydrochl oric acid
nmet hanol solution (5 nL) ant8206% pal | adi um

hydr oxi de-carbon (30 ng) was added thereto, followed
by stirring of the m xture under a hydrogen atnosphere
fenl3( Ehmumg) wAkt @ sdoheeg atrahysitansas (1 ey eshdypoeed ditd

fi la%lg t%naG 80/ amghgem%ere§o, %og}c%we\ga sq:lrr%ne% of the

tfhereto an xture was stirre
Aﬂ*@é’?u#%éts@?%ﬁﬁmﬁw&@tuﬁ ol 1 epugt f Adingertheedeksgt was

pB@§§Ml%daBﬂf idha¥BsrcRassebrbhsoughywat O (@8 Gl3aNges LA
um with water (30 rrL% 1% anmoni a vvater FP0403s

1§ S50 *RE) MRl T 1B Rt r?ﬁ‘&ﬁ@ﬁtedTHét%rﬁiiBHJr £ RaPET “he

companiu Agy¢heras desiheddw tinpeumth teasbiorc ¢t may ed The

undeged:e @HQ edjlsQFf)fS{&‘a < Ef mﬁj tv:h§ed1.L L8 %s‘é@é dHdr lcl{l%]?/%sidue

using silica ge raphy (
atef RwifdehaPergveitiéra Hlofiagh POiumIV/ omg3teISBPRY n
t heedasd:eelyl iskkeatmpound 1( 1v6r)mge S0aiastie cekOrdLs$Stie

ﬁ%’},“g‘?‘égl %@%&3‘( 1%#?%32%?@ 5% ‘i‘gﬂ%l?ﬁs gsyssd( 1i| 4rr)0

V& (NRB) 4 0 zaHzM@bo(LM-H)S 3. 35<BExanpled, 1dp> 4.25-4.70 (4H, m),
(%ROE}% Agg) ééﬁ Hmr o,)<y09 hé/éjr %Mmsn; hyI pyrrolidin-3-yl
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benzyl-6-deoxy-a~D-glucopyranosyl} -o-D-glucepyrancside
The compound (513 mg, 0.59 mmol) synthesized in Example

1 {(1f) was dissolved in methylene chloride (10 mL) and
trichloroacetonitrile (0.3 mL, 2.95 mmol) and 1,8-
diazabicyclo[5.4.0]-7-undecene {2 pL, 0.06 mmol) were added
thereto, followed by stirring of the mixture at room temperature
for 15 minutes. After the solvent was distilled off under
reduced pressure, the residue was purified using silica gel
flash column chromatography (hexane:ethyl acetate, 5:1, 1%
triethylamine, V/V) to obtain imidate (447 mg, 75%) of colorless
oil. The ceompound (233 mg, 0.52 mmol) synthesized in Example 11
(11a) was dissolved in diethyl ether (10 mL) and trimethylsilyl
trifluoromethanesulfonate (9 pL, 59 pmol) was added thereto
under a nitrogen atmosphere. A solution of imidate in diethyl
ether (5 ml.) was added to the reaction mixture and the mixture
was stirred at room temperature for 1.5 hours. After '
triethylamine (16 pL, 118 pmel) was added to the reaction

.mixture and the solvent was distilled off under reduced pressure,

it was diluted with ethyl acetate {20 ml) and the mixture was
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9 (9b) was dissolved in dichloronethane: cycl ohexane
(1:2, 45 nL) and benzyltrichl oroacetoi m date (0. 66
m.,, 3.54 mmol) and trifluoronethanesul fonic acid (24
L, 0.27 mml) were added thereto, followed by
stirring of the mxture at roomtenperature for 1.5
hours. After saturated agqueodd® sodi um

hydr ogencar bonate solution (5 nL) was added to the
reaction m xture at OC and the mxture was dil uted
vv'w*ahheei fryth acetiadwed( 2@0:ais) sodhe AyXtdgeaca@naasizedms)
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né‘PﬂaqﬁdFO‘(‘ﬁ’i—S ‘ft)™%nd*® bd%sag‘sF%Prﬁnqéaf Horate (65 ng) was

aelld@@lmt heset@z, fc,cﬂchgvxed bylsst BﬁrlongJQf, 4 lﬁ%), g Xbus &At(36H,
mtegpc(e{}?ture for hour, After the solvent was

df“ tit? t Yandet rgﬁucgdzﬁre??ur‘@f’ water (20 ni)

wals - dckdedm/ 2 :hérel olMand .t he m xture was extracted with

ethyl acetate. The organic |layer was washed with

saturated brine (20 nL). The solvent was distilled
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desi r ed et F@ﬂpo@ﬁﬁpb’iﬁndlg( 288 ngrolyi ehutizGigedsingExample 11
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5.00-5. 30 (4H,
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r gsboug Masd RYUE £ 8AuUSINI pakl #:GR 88ng silica gel flash
column chromatography (ethyl acetate:methanocl:water, 5:2:1-1:1:1,
V/V) to obtain the desired title compound (13 mg, 68%) as a
colorless solid.

'H NMR {400 MHz, D,0): & 1.19 (3H, d, J=4.1 Hz), 2.80-4.60 (17H,
m), 5.00 (1H, d, J3=3.6 Hz}, 5.24 (iH, d, J=3.0 Hz);
MS {FAB) m/z: 442 (M+H)}™.

<Example 12>
(2R, 3R, 4R} -Z2-Hydroxymethyl-3-hydroxy-pyrrolidin-4~yl 4-0-(6-

deoxy-B-D-glucopyranosyl) -a-D-glucopyranoside) (Exemplification
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flash col um chronmat ography (hexane: ethyl acetate,
5:1, 1% triethylamne, V/V) to obtain imdate (447
ng, 75% of colorless oil. The conmpound (233 ngy, 0.52
mml ) synthesized in Exanple 11 (1la) was dissolved
in diethyl ether (10 nL) and trinethylsilyl
trifluoromet hanesul fonate (919~ 59 pnol) was added
thereto under a nitrogen atnosphere. A solution of
imdate in diethyl ether (5 nL). was added to the

r capee e B xtloPebland the mixture was stirred at room
tenperature for 1.5 hours. Afteno riethylanine (16
L, 118 pnol) was added to the uog m xture and
the solvent was distilled off und reduced pressure,
it was diluted with ethylmmﬁﬁggé (20 nmL) and the

m xture was -‘FP0403s ----;--« 129 washed with
sat urat ed aqueous sodi u dr ncarbonate (20 ni)

and saturated brine (20"nf)"uAfter the organic |ayer
was dried wth anhydrous®sodi um sul fate, the sol vent
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hydFdsidiGe- EQﬁ'58ﬁ1?9§0Wﬁ@)PqHa§l%ﬁkﬂ§dngiﬁéﬁé@@ gelf §14Bwedlumn

b)ehs&martrogﬁgpr@f h&&lrm $twiFie suegele, as Wdﬁ@gﬁfléhgpéml%f e

f rt cata st was renoved
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eXPARhgESr 2 FEimds - SW‘RQ@)YlEbH}nn vvlth vvater (30

Mek i £k cAGTRIALSu MRIng ke (30 3N, Wass flewed,th ﬁ?ymseThe
ggonla wat er containing the ‘desi r ed compound
c

Bt% SP%othﬁnayftUﬁsd&ﬂ%?ec?tlbﬂfeéﬂs@ar*éoaghaerm?eraﬁéﬁ di&’é 45
wagnpias.f iFddeustmgtsyldandaeged dirbash was added to the

reaction mixture, the solvent was distilled off under reduced
pressure. The residue was purified using silica gel flash
celumn chromategraphy {hexane:diethyl ether, 6:1, V/V) to obtain
the desired title compound (610 mg, 75%) as a pale yellow oil.
Subseguently the pale yellow oil (610 mg, 0.465 mmol) was
dissolved in methanol (10 mL) and potassium carbonate water {1M,
1 mL, ! mmcl) was added thereto, followed by stirring of the
mixture at room temperature for 3 hours. The soclvent was
distilled off under reduced pressure and the residue was
purified using silica gel flash column chromatography

(hexane:diethyl ether, 2:1, V/V} to obtain the desired title
FRO203s




col uim chromat ogr aphy (ethyl acetate: net hanol : wat er,
5:2:1-1:1:1, V/V) to obtain the desired title
compound (13 ng, 68% as a colorless solid. 1H NWMR
(400 MHz, D20 : 8 1.19 (3H, d, J=4.1 Hz), 2.80-4.60
(17H, m, 5.00 (1H, d, J=3.6 Hz), 5.24 (1H, d, J=3.0
Hz); MS (FAB) nfz: 442 (M+H)I3l -<Exanple 12>

(2R, 3R, 4R) - 2- Hydr oxynet hyl - 3- hydr oxy- pyrrol i din-4-yl
4-0-(6-

deolxzym(r@- D2l uwgopyireaoSid)) aa- HD-qggllucbpya andid.de)

(SR, A Bk OTho PR 430, 0, BIB 95, 16 i ??@ 223

( 2RIBRIBR) t N-JBERZ 20Xy 3 aFbongs - ZHhenzy 130§ty [ 218- »

h%déwy;zlléygf@' 'm‘?l n3 451)"1H dd J~—9 76, 2.93 Hz), 3.60 (14, brt,
bénnyf Hé)de%xF’)? ésob(éﬁuéﬁpyﬁa%-bsqypf &2 Bl udoSYr brfosit e

enThes.oorpolmd 4460%mry, 4 0287 Q1mmal,) ssyntrbesiized. 89 (1H, d,
anmpl (2f diyssplev t e chl.o e
E? %) 7e4 g%d Z;t?re‘ﬁc or oacj;t oﬁ?tg} pl gg %(ﬁﬁ &g 9% éj‘)'
aﬁd0]1‘58—12di%‘kram) cyCl23[ 5. % 0P8~ Gﬁde&eﬁe (€121 dﬂr:0|é'3§ &ﬁeﬁe
addedeAthenet 0,120% olMsgwed by stirring of the m xture at

roomtenperature for 40 mnutes. After the sol vent

was distilled off under reduced pressure, the residue

vvas2lpmizﬁi,e3di asiTﬁgﬂsﬁtdmegleyl—ﬁl—asdraxgl—ymolldm 4~yl 4-0-

chropmt og hexane: ef ag etate 1%

N e B R e Tt ST

as a yeltrewconpoundheso mgnpmradwﬁa]% sHEthd3iZ286 irekdmple 12
%%e%\,aéeﬁ 4%&%@% %et%xda(n%@ ?{&S%gg%hgaglc acid

ﬁﬂﬁﬁo Hﬂasaﬁdkﬂ@ﬁ péicdagt o Hﬁuwniﬁderbsrqu (90 mg) were added
trthgié{%ro %ﬁ%a%fgaéﬁ% éf%le mi2dnl BOOL) o @8uperature

ropvvlse ereto an e mxture was sti rre
t SAPEY &t BV@rCf@@r! AGOSPNAER 6T AfBESt r PETER/[thai PRLiCE

drrapsjaties, adeedid aithe (I9anhd QRIEE XiHerero L@ 1 SOlnee Bl
Secgr!aeStnleLJcréj.L Of{heurs]gfvenrtegggedqstllled off under reduced
pressure and the residue was purified by ion exchange resin
(Dowex 20w x B) column {water-5% ammonia water). Further, it
was purified using silica gel flash coclumn chromatography (ethyl
acetate:methanol:water, 1:1:1, V/V) to obtain the desired title
compound {26 mg, 79%) as a colorless solid.
'H NMR (400 MHz, D;0): & 1.32 (3H, d, J=5.8 Hz), 3.17-3.22 (2H,
m), 3.30-3.38 (2H, m), 3.44-3.55 {(2H, m), 3.60-3.64 (2H, m),
3.74-3.86 (€H, m), 3.92 (1H, brd, J=11,72 Hz), 4.13 (1lH, brs),
4.24 (1H, brs), 4.48 (1H, d, J=7.81 Hz), 5.11 (1B, d, J=2.93
Hz};
MS (FAB) m/z: 442 (M+H)".

<Example 13>
(2R, 3R, 4R} ~4-Hydroxy-2-hydroxymethyl-pyrrolidin-3-y1 4-0-(6-
deoxy-a-D~glucopyranosyl) -p-D-glucopyranoside (Exemplification

compound No. 1-1)
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pressure. The residue was purified using silica ge
flash columm chromat ography (hexane: di et hyl ether,
6:1, VIV) to obtain the desired title conmpound (610
ng, 75% as a pale yellow oil. Subsequently the pale
yellow oil (610 ng, 0.465 mmol) was dissolved in

nmet hanol (10 nl) and potassilidd earbonate water (1M 1
m., 1 mmol) was added thereto, followed by stirring of
the mxture at roomtenperature for 3 hours. The
solvent was distilled off under reduced pressure and
the residue was purified u3|m ca gel flash

col utm chr omat ogr aphy (he ether, 2:1

VIV) to obtain the deS|re3x?ﬁ:tg FP 4035 131

conpound (280 ny, ylel 9& g*colorless solid. 'H
NMR (400 MHz, D20O): 5 g« d, J=5.8 Hz), 2.83
(1H, brs), 3.12 (1H t, d19 3 Hz), 3.17-3.23 (1H m,
3.29-3. &3 (2
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hxé@ﬁ@&% %acgfmrlc&ﬂ&)mwaﬂr&ﬁrts Added ifigreto, followed

by st|rr|ng he mxture at roomtenperature under
a R GGER %\%r}?ésk‘)ﬁ‘é're Por:l2 HOOr S0 #Ptadn thfe deelfeck title

idompcaiﬂoomloammmga \A@t@rco(la%eysﬁ%oamied thereto until

becane neutral. The _solvent was distilled off

un]aé\&PT SaUT &gz p‘?&%s% &- Zhd 3fther €57 o1 d1akms? piir i Fieddr
by=1on7 exchange Besi-3. 35 EmHeXmBDw 5183 EGOKSHMm), 3.74-3.80

( er agmn S i.fied _
ug?%g S|I?cg¥g%P@ ﬂﬁ%h colunn gﬂp todfap S&qakhjﬁ =73
adet at e Sfet Bandcr watier, 1:1:1, V/V) to obtain the

desi ekt ke 4caonpaund (36 MBm79% as a col orl ess
solid. 'H NVR (400 Mz, D20): 5 1.32 (3H, d, J=5.8
Hz), 3.17-3.22 (2H, ), 3.30-3.38 (2H, n), 3.44-3.55
( XExam)le 3460-3.64 (2H, n), 3.74-3.86 (6H m, 3.92

( ](|Z_L|R, %,%!R, ‘Jﬁ,lﬁlR)ZE—ﬂﬁ)no—é; &—%ig}éﬁrogr—@-hydroxymethyl-
cyclopent-4-yl 4—0—(6vde0xy-a~D*glucopyraposyl)—a—D—
glucopyranoside (Exemplification compound No. 5-1)

NH,

Ho\Q
OH
HO °C  bu
O OV “'OH
OH
H;Q.WOH
OH

(L4a) Methyl 4-O-benzoyl-2,3-di~O-benzyl-6-0-p-toluenesulfonyl-
FP0403s



4.24 (1H, brs), 4.48 (1H, d, J=7.81 Hz), 5.11 (1H, d,
J=2.93 Hz); M5 (FAB) mz: 442 (M+tH)'. <Exanple 13>
(2R, 3R, 4R) - 4- Hydr oxy- 2- hydr oxynet hyl - pyrrol i di n- 3-yl
4-0- (6- deoxy-a-D gl ucopyranosyl)-(3-D gl ucopyranosi de
(Exenplification conpound No. 1-1) FP0403s 132 H N
HOHOOOOH 04" OH HO' -"8&¥ eH The conmpound form
(60 nmg, 46.3 Inol) synthesized in Exanple 1 (1j) was
di ssol ved in nmethanol (4 nlL) and hydrochloric acid
( 26 plf)ucandr2Q9%ipal | adi um hydr oxi de- car bon (60 ny)
were added thereto, followed by stirring of the
m xture YRth¥éofn 3CanpaieRell o ihaekolueRy B dgBRL oD~
am&raaoéme 4Jhowgs cﬁéﬂ &1 2bte aeelsgee ésiﬁst raiéon, g,

d th
8%{"82"‘9 Bl S bt P PR P SR E LI 010 1 S0k fan®
r esdmetiey \emgneryiiflied (9y.bon ékehawge m@cmtnlé@cy\l\/emrﬁoww-o

X ), 36OLHAN) (MakefshY anamiia Wahes)1 onlo etz iy,
was purified using, silica gel flash colum

Chr GnERUgr PRy TCBEHRA thaFwitcapRd nidien BT UiRarat Starsed at

Vigwy > obtaiM tmege&ll&%gdtﬁﬁcﬂrgchm‘moéﬁhdi (29, ®Bo m1) was
49% as a colorless solid. '"H NVR (400

efIStF-Cf Be %tgoth¥@§n€1H1e axturja_fﬁ_s -/axt)ga%ted with
Hzderh@l - 8hBEri@édH[ 1), tBe 5iko3nB5 1656E wis, wishad- 8180

(Ss'j’tu@ted?’a %eo%sogoéj%\lil hg%ro'g%nég)rl!oln)gte K’}E’Li iré %n?&:ated

gégl(ngm_@))+anqgglfmth ankg@gaﬁsm@digrg, sulfate, followed by

( 1Rs251 BRGAR BR)- thABonGe s %ndéhwérda&yd SrBysiexynefehy|

LSRR oot e Y i e ey ) o O
chrematograrhy hexane ethyl acetate, 1:1, v/V) to obtain the
desired title compound (196 g, yield 99%) as a colorless solid.
'H NMR (400 MHz, CDCl;): & 2.34 (3H, s), 3.40 (3H, s), 3.58 (1H,
dd, J=9.3, 3.4 Hz), 3.98-4.10 (4H, m), 4.57-4.65 (3H, m), 4.79
(1H, d, J=10.8 Hz), 5.06 (1H, dd, J=9°.8, 9.8 Hz), 7.08-7.10 (5H,
m), 7.18 (2H, d, J=7.8 Hz), 7.29-7.35 (5H, m), 7.41-7.45 (2H, m),
7.57-7.61 (1H, m), 7.67 (2H, d, J=7.8 Hz), 7.89 (2H, d, J=8.8
Hz) ¢

MS (FAB) m/z: 633 (M+H)*.

(14b) Methyl 4-O-benzoyl-2,3-di-0O-benzyli-6-deoxy-&-iode-o-D~
glucopyrancside

The compound (186 g, 310 mmol} synthesized in Example 14
{l4a) was dissolved in toluene (2L} and sodium iodide (235 g,
1.57mol) and 18-crown-6-ether (16.6 g, 62.8 mmol) were added
thereto under a nitrogen atmosphere, folliowed by stirring of the
mixture at 100°C for 2 hours. The reaction mixture was cooled to
room tfemperature and was filtered and the filtered product was
washed with toluene. The filtrate and the washing liguid were
washed with saturated agueous sodium hydrogencarbonate (1L) and
saturated brine (11) and dried with anhydrous sodium sulfate,

FP0403s



NH2 HO 10H HOO .aOHO a0 OH OH HO'" ."'OH OH
(14a) Met hyl

4- 0- benzoyl - 2, 3-di - O benzyl - 6- 0- p-t ol uenesul f onyl -
FP0403s 133 - a- D-glucopyranoside Met hyl

2, 3-di - O benzyl - 6- 0- p-t ol uenesul fonyl - a- D

gl ucopyr anosi de (J Org. Chermd -2001, 66, 5965-5975)
(163.9 g, 310 mmol) was di ssolved in nethylene

chloride (1.5 L) and 4- dinethyl am nopyridine (43.5 g,
3521 yaveH) biand st dinbypBhiofetiiel Bodvend ung8? motdd weresure
aggecgattalﬂgrﬁ{eo de%o¥£tﬂqlcgﬁbaﬁld( 4‘&0’812 mylel%7g9ms) a

dropwi se thereto and the m xture was stirred
o@%%‘iiefSh%%}ﬁd After diluted hydrochloric acid (2N

500 k) (ymsvraddediha §he peacd,i @b, na=xtupe Eﬁ‘@dHEheB 29
m xture was extracted wth thy ene chloride &)é 3 7
u

t h&horfant e i-dy et g wasiéd it '+ shitr &t'ed d&quié

sodi urd. By Bgentar bonat 6 1LY, awgd Sad.@; asedl Hzby | Ne0-4. 68

(%bﬁ and drd-ed,wi th ?nf%%rgy sodbupm uLif al.&, fal)oned;,

dlstll]ln off ‘o e so vent un t educéd
pﬁé%s&@e mfhéf Pesifidlie Wdb$- 6u¥?fﬁédIH3|ﬁg2%ﬂlﬁéa5§blmh
fhas:h-7cal7umm, shy omatographyu( hexanesetby) Bcetat®az);

laﬁ%égg}o ganngﬁhe desired title conpound(196 g,

I'ess solid. '"H NWR (400 MHz,
CIKHS) 52.34 (3H, s), 3.40 (3H, s), 3.58 (1H, dd,

J'{'Qélc% §-ﬁBlélﬁ}o 13-29§—<ﬁ—%>0b£ g)G d‘}_déZx D6-§ ic?’—'l_'l’ex”a-*
4.79  (1H, 7210, 8 Hz), (1H 9.8,
Hf?os%oéam% 10 (5H m _7. 18 (2H d J e Hz) |
7.29-7. 3e( Bbhpoupd M8dlg?. AF ibl) mynthekibdd Aib ExbdHe 14

Nélgk’z-)A%ZS n%@sogg%d] 6&%(&@08?[%%])8%%%% ghd dlstlllé_(.l!z)whter

BC BEn z 8yt -ZAng- rhiwder bekhy b Guardeiywighi gdBatedDhydrochloric

gbyco ﬁbérsaﬁcit%dd endhe of orpauREa (K49 @t Orridd0o ATme) mixture at
gnthe5|zed in Exanple 14 (14a) was dissolved in

P%é:ném( ﬂ.l_)ho%.d 'glbqjlr&ﬁppm geéx 5w©s’; subjected to celite

filtration, the filtered product was washed with ethanol and the
filtrate and the washing liquid were distilled off under reduced
pressure. The residue was dissolved in ethanol (500 mL} and
hydroxylamine hydrochloride (42.7 g, 615 mmol} and pyridine
(49.7 mL, 615 mmol) were added thereto, followed by stirring of
the mixture at 80°C feor 40 minutes. The solvent was distilled
off under reduced pressure and the residué 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 NMR {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 (0.7H, dd, J=7.8, 4.9 Hz), 4.42
{l1H, dd, J5=11.8, 3.9 Hz), 4.65 (1H, 4, J=11.7 Hz), 4.68-4.76 (3H,
m), 4.97 (0.3H, dd, J=5.8, 3.9 Hz), 5.23 (1H, dd, J=10.7, 5.9
Hz}, 5.31-5.37 (iH, m), 5.78-5.94 (2H, m), 7.20-7.38 (%H, m),
7.40-7.48 (3H, m), 7.53-7.59 (1H, m), 8.00-8.07 (2H, m);

MS (FAB) m/z: 446 (M+H)".
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’ enose OXI rre

1.57nmol ) and 18-crown-6-ether (16.6 g, 62.8 nmol) were
added thereto under a nitrogen atnosphere, foll owed
by stirring of the mixture at 100C for 2 hours. The
reaction mxture was cooled to roomtenperature and
was filtered and the filtered product was washed with
toluene. The filtrate and th&*3washing liquid were
washed with saturated aqueous sodi um hydrogencar bonat e
(1L) and saturated brine (1L) and dried wth
anhydrous sodi um sul fate, FP0403s 134 fol|owed by
dijsia) | i ngk, q&fspofast @QR)S—Ql g@ﬁuoﬁegfr r@ﬁk’l&%@y@&%ﬁsur e

to obtaln e desired title conpound g, yield
086K agslr g~ 6%06108?%%%1%%8&01% NVR (4oo |sz cDal 3): 3
3 12 ( 1HheddompbubE. (126898 2‘@) mmJL 2%yn€ﬂé‘ilzéd 1nJEi.1mIQLe 14

3 8558 ?%Oﬁﬁ%d’ P el P ST e M

45601:11136168‘0 {238 T, 84hB2s( 1Mhedsollmbt . @hsHa) sti4187 i,

ungell%egué_gc) pr%gﬁe g Jl_|7th d ?%ﬁ% o asg'pgrggl)# ﬂ?ll‘tgzﬁll}_lca
njgel 7fl§7h7cc6L1nnelq;]3rqwto%a@gy( Ql}epxage 1 JEgloagetpie, MB1, V/V)

(EAB.)btmﬁ.Z t1BQebMidd) ‘tit{d4Ghpound (59.7 g, yield 48%) as a
4-Q Benzoyl -.2,.3-di - O benzyl - 5,6-d|deoxy-D—xon-hex-S-

Hﬁe conpound (181 g, 307 mmol) synthesi zed

i e Bvanpd e bdz, (Cbéh)) :wasz2 dBiBSSOﬂ)]V&dHi )i, Sepdozanol (1. &),

L% qu%gés tdd | gd water, (pQ,gL I%KIQ igqggpomde dé}§087

wi t'hdi | ut'ed” hy drochl
tHéIrIetrrd P ol dwed dsy St {Sm g8 dfz)t he- GF—%t U €18t =)100C22-

for4d Mouf.myThe. reacuiorpd)i %f Ure swas, Suipected 1&097 8.00
gklte filtration, the filtered product was washed

¥ &Ranol and the filtrate and the washing liquid
wWHE e(khBst il 4 :ed 46f fMHgntier reduced pressure. The
resi due was di ssolved in ethanol (500 ni) and
hydr oxyl ami ne hydrochl oride (42.7 g, 615 mol ) and
pyH%Pl n&3ax- 48, 5z’°y S, S8R5 InRor 3y 1REY e g et Beferepzyloxy-4-

fﬁk’ﬁmdhbﬁﬁalﬁﬁﬂk?"%&goﬁéntag[ﬁ@lmﬁétzbﬂ@ ?g sodc for 30 |
m nut es.,. The solv s distil of f_ under reduce
pressur e and e re Slg\gﬁe e ﬁ%sl EESHESY sy FRYTPLe

gék fW%@hWQ%kunﬁObhﬂonavughaphy(@héxawbsedhyimaﬂ&maﬁe (10
5mivi M M)noi)o wakt ?dcﬁadt l@ﬁel%%%l rn_ecQLlUrJ&Jl & 9%&%8 &fl'?t%e

yvield 929 as a col orl ess sol]d.

CBCIgy® &-3°63 FYPAR YR f?rsl-‘smlﬂﬂ?%)?*ftsrggaw(ret%

ddgudsts. 2mGAidmHZ)Lordd@3F (10t 7dh (@dp wir7w8s Ad8dHz) the
iégction mixture at 0°C and the mixture was extracted with ethyl
acetate (1.5 L), the corganic layer was washed with saturated
brine (50 mL). Saturated agqueous sodium hydrogencarkbonate (560
ml) and benzyloxychlorofocrmate (22.% mL, 160 mmol) were added to
the organic layer at 0°C and the mixture was stirred at 0°C for 1
hour. After the organic layer was washed with saturated brine
(500 mL} and dried with anhydrous sodium sulfate, the solvent
was distilled off under reduced pressure. The residue was
purified using silica gel flash column chromatography
(hexane:ethyl acetate, 1:1, V/V) to cbhtain the desired title

compound (€1.3 g, yield 96%) as a colorless solid.
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(1H, dd, J=11.8, 3.9 Hz), 4.65 (1H, d, J=11.7 Hz),
4.68-4.76 (3H, m, 4.97 (0.3H, dd, J=5.8, 3.9 Hz),

5.23 (1H, dd, J=10.7, 5.9 Hz), 5.31-5.37 (1H, m,
5.78-5.94 (2H, m), 7.20-7.38 (9H, n), 7.40-7.48 (3H,

m, 7.53-7.59 (1H, n), 8.00-8.07 (2H, nm); M5 (FAB)

mz: 446 (MrH)'. FP0403s = 135~ (14d)

(3aR, 4R, 5R, 6S, 6aR) - 4- Benzoyl oxy- 5, 6-di benzyl oxy-

hexahydr o- cycl opent a[ c] i soxasol e The conpound (126 g,

282 nwrol( 3oyt hesicaed: i5n2 Ea(armhe v, (34T)7 WaS oH), 2.91 (1H,

di.ssol ved. i n, t.ol ( xture S
stdlg'l?f e“}(;%a n% ,f:’J ?’é hour égFVe‘ﬁ Od;/\gtT IH2ed™-
off » %ﬂ7§er(lﬂedigiee@1=§)r6ees§u% éizantl 5he3r@%|mﬂe was J=8.9, 8.6,

pur i fuLdnusi ng 8kl j1Ga d@elJ—fsl @st %Ol{ymﬁ-%w %T@%Ogi@play
(hexane; et hyI acetate to obtain

ddsPredi i £T¥ cdnpburd: (@9 J‘?’lb )ﬂzéfd‘lfé%(l%sdg J=8.9,
c6l.6riimss-6ol, d. cAHINVRI( 46Q1 MHziz) CDCIRY) (188 &2. 83r12.39%=) ,

( H 3,,45:3.6 89- 3, (
b7 Thy, ot =5 9}%3; 5"90 (1§ 3=t (g, [%7 e o,
| 5J612(1| H2) ddfl - 23= ? | 651& Hz) 5 09-5.13 (1H m, 7.22-
7 140 (i) Hn/ 89 ,47€. 434447 (2H, m), 7.57-7.61 (1H, m,
7.97-8.00 (2H, m; M5 (FAB) mz: 446.(M:H)'. (14e)
(3aR, 4R, 5S, 6S, 6aR) - 1- Benzyl oxycar bonyl - 5, 6- di benzyl oxy
- 414 Py drt ea®r-4Re XatBEd FeR Cyic Bopayitcal cd fsoyazhlte diddre yloxy-

c Q@Mo@é@c%p@nté‘{%‘} 1908 )18y nfihesi zex Qé& gl?%%%;?i-ea; (6

(14d) ‘was di ssolved in nethanol” (I[) an
MEEREKIZdé s ¢ 10-1-Rthend gl nerd! P luaseyaddesly tiher etgucopyranoside

f ol | onedr:ay c§1¥11£cf1fnl:1n921(5f m&heo NG X k6 AntHRQM%ed in Example
merature for_15 m nutés. ‘After saturated agueous
a

HEUNPE NP 0P dEed GPUTT G LEBD P i s CaBlle @™o t he
r &aﬁ&hlmoﬁbé(ﬂdmﬁ@rﬁ]te Q@G@r].d_. t BesMmpb Uy @nwa s, £XLE 810

Ogjt Ciacet agﬁé% the organi c | ayer was
wae el bre SRR I ooty e (S5 Sheregar atigued by
agtéousigs ofli U hydrogeat ardoonadneef50@-e ITh}y #n@inutes.
barzyl %cbweqwmtd@s&gﬁea maf ug%ﬁgr mh);e&“%ﬂssaﬁdeedthe

to the organi c | ayer at e m xtur
sERFHEE ¥ES gurfidie US%@rS.llAF@éﬁelt he2 By AR | ayer was
\N@:ﬁh&daﬂﬂgwpr@at(uéﬁr&deblﬁﬁnace{éw pl), andedidiad iR,

Q%;ﬁr,ﬁous sodi ym sl Ley | the I vent s di,stilled

of der "reduce pregsureg’T?} r@gl%ldfee% Ol?)urlTlhl Fed

useneewid (E20 geol §l1zdshnebl gsomthdmioratiogEagmpile 14 (l4e) was
dissolved in diethyl ether (10 miL) and imidate (250 mg, 0.248
mmol) was added thereto. Trimethylsilyl
trifluoromethanesulfonate (3.8 L, 0.021 mmol) was added
dropwise thereto and the mixture was stirred at room temperature
for 45 minutes. After triethylamine (4 drops} was added to the
reaction mixture, the solvent was distilled off under reduced
pressure. The residue was purified using silica gel flash
column chromatography (hexane:diethyl ether, 2:1, V/V) to obtain
the desired titie compound (55 mg, 17%) as a pale yellow oil.
'H NMR (400 MHz, CDCl;): & 1.15 (3H, d, J=6.8 Hz), 3.01-3.12 (2H,
m), 3.14 (1H, dd, J=9.8, 3.9 Hz), 3.50-3.62 (3H, m), 3.64-3.80
(2H, m}), 3.80-3.96 (5H, m), 3.99-4.10 (2H, m), 4.43 (1H, 4,
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(hexane: ethyl acetate, 1:1, V/V) to obtain the desired
title conpound (61.3 g, yield 96% as a colorless
solid. FP0403s - 136 'H NWR (400 MHz, CDC13): S 2.30
(1H, brd, J=3.7 Hz, OH), 2.91 (1H, ddd, J=8.9, 8.9,
5.7 Hz, H3a), 3.58 (1H, dd, J=9.0, 5.7 Hz, H 3),
3.73 (1H, dd, J=8.6, 8.4 Hz,1¥5), 3.82 (1H, ddd,
J=8.9, 8.6, 3.7 Hz, H4), 3.84 (1H dd, J=8.4, 5.6
Hz, H6), 3.98 (1H, d, J=9.0 Hz, H3), 4.54 (1H, d,
JI211 3 Hz), 4AB44YHLHG, dtk11)%848),, 5 50+42 62HBR) m) A.4688-

( J=11. ) 4 4. 87
(%"53 ,81-1 n:l' [3 ’B_g 1H4 § :)(=]1::1:: g—z 835;:5% 3& 2:%) (stl
d(lﬂd-d12J13+5I’z}‘IZ)r7 72§5774ﬂo1 (45 Hﬁ) |vs (FAB) m z: 476
(MeH)#ap) (AAL:) 1322 (M) *
(3aR 4R, SR, 6S, 6aR) - 1- Benzyl oxycar bonyl -5, 6- di benzyl oxy
- hexahydr o-cycl opent a[ c] i soxazol - 4-yl

34(5).t t1R.@ShehzAR, B} O-(AGino-2, 3-dihydroxy-5-hydroxymethyl-

.- | )-a-D gl
PeliE e B RIS e 0 v
syﬁatlmirzé@rsudq Exarrpl e 1 (If) was dissolved in
t hyl R
?2603/' E“l%fcglir%u&lﬁ (3 321; ?d“%l ggcgz'g gf?f&%ﬁ%@@ Eilfhie 14
5.(349) Wps UHEFEOAHRS (121 @?Hﬁ@?lm&%m&éjd@w hR@rashgoric acid

thb%daQH 208t b£fla@9u19fhﬂdl£@xmex-(:g§]§or?t(5§OﬂQﬁ] were added
tenperature for 40 mnutées. After the solvent was

dit8eF49%ed ot PvaAdet SFEEREd opridss B stunehat eE HrePeRasure
puhhé:} %dhysfd@nSéa'ixﬂd};@hgﬁl fﬁ:lras hacﬁlebunnft@mrc@mmagr aphy
( hy, t 1% trie m ne, to

g%:aq:llr%éda%he %%JES% % wa§3 Jafsleéi oJL_{'l OW Olzl'educl‘.ﬁd ressure

canpomed réd0henyas @auzifmmtb)/ Sqntehelsarmdrendzxaam&;»e 5h¢ x
%ﬁlegol\mlfizé‘galt%?‘o%Neagﬂ%gléjlwgtcg el‘é‘lﬂ:ﬁ: eglo m‘ %(Pnuqufled

i mdate was a
THEHRT FpLs¢3 el £t gelwmechaeredab faonat ée%fafls I L,

Ogeaﬂaﬂgfﬁbﬂhé@@i agded 1dr. qpvm\e; ttBeJSl%aQnaﬂQe tdlagired title

mxturedwi‘g %%ed at ro ie g(g for 45

mCRTREE Ar % €71y f afiRETE dPOPS) was added to

t fie NMReacdd oMz Msbusr &, 1t e (3a) v:ﬁan m}ﬂl)stz looed. ﬁa‘f(m,
er,, I dyc ressure h ' r|f|

' us?hg SI%| ?c%éjdeﬁ r[ils)ais 0%:-0% g?m&?n 3?

( Beganesdi €ithyn) ettheB 32181, (8N/ W) .t 8. @bﬁaBﬁ EtHhem 5.10

dqweﬂ bl:&lgeﬂgwpp@@d&%g dnganzlé%azﬁs a pale yel l ow

0i | 3) 15 (3H, d, J=6.8
HF, (%AEdlméz 12‘762PF+H . 3.14 (1H dd, J=9.8, 3.9 Hz),

3.50-3.62 (3H, m), 3. 64 3.80 (2H n), 3.80-3.96 (5H,

@Ex%np%%' 4510 (2H, m, 4.43 (1H d,
{1R, 28, 3R, 4R, 5R) -1-Amino-2, 3—dihydroxy-5-hydroxymethyl-
cyclopent-4-yl 4-0-(6-deoxy-p-D-glucopyranosyl)~o—D-

glucopyranoside (Exemplification compound No. 5-1)
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FP0403s 137 J=11.7 Hz), 4.47 (1H, d, J=11.7 Hz),
4.50-4.62 (7H, m, 4.68- 4.93 (84 m, 5.06 (1H, d,
J=11.7 Hz), 5.18-5.29 (3H, m, 5.61 (1H d, J=3.9

Hz), 7.05-7.41 (45H, m; MS (FAB) miz: 1324 (MtH)'

(149)

(1R 2S, 3R, 4R, 5R) - 1- Ami no- 2733 hydr oxy- 5- hydr oxymet hyl

- cycl opent-4-yl 4-0-(6-deoxy-a-D gl ucopyranosyl)-a-D
gl ucopyr anosi de The conpound (53 ng, 40.4 pnol)
synthesi zed in Exanple 14 (14f) wasN#issol ved in

nmet hanol (10 nL) and hydrochl a#g d (10 IL) and

20% pal | adi um hydr oxi de- car bon (53 "'Qer e added
thereto, followed by stirringoofothé\mi xture at room
tenperature under a hydogén atnospREre for 4 hours.
After celite filtratign, ot opyent was distilled

of f under reduced prégssure g the residue was
purified by ion exch :@@Sin (Dowex 50w x 8) col um
(wat er - 5% ammoni a wat e urther, it was purified
using silica gel flash colum chronatography (et hyl
adébal e At HENDR AR PeR) ~1rBenaylogysarhony bt &AL beneyloxy-
d@ékﬁ&#ﬁrbk&idiopﬁﬁ&6¥@@ﬂgoiéioﬁgéjﬁﬁ%@3ﬁ§iﬁilc@ﬂH¥hE9§5ﬂ O-{6-
solid. '"H NWR ( Cz 31.18 (3H, d, J=6.8

HEFOx Y 2061 47 fcfs ?ngYﬁyB giBcepyraneapl) ~fyD-gdugep g apgside
(1H m ,The t6mudd (LM, g 1. 153mﬁ5&:3s§ﬂtﬁéﬂﬂze6@ln Example 2

§§b‘°‘1:1§§’d£8 §n%fﬁ‘ g%hgle%% géﬁ“%‘%ﬂ% W G2

(W&&&hloro&é@@nm@tEﬂIESi460 pL, 4.61 mmol) and 1,8-

(%E%gﬁifigcf£%555°oﬂ=7AGhQéEéﬁe (9 JDGErPxﬁéﬁé Q&é¥a°¥M£§%€%y'

4%9 %W%BXW’EGSIBJ‘@I%CE}W MEAESYE PEar T GRURTEYFan o%ird 0
( Exaapdd.f itk ot BPesHd whb. di%t1) 1480403 R1e: 3B alNE]

... ~0. , OH,.HO 904
I_{(]_grg)ssure(,) t&g4%551£§2 %tg purigtgd,using silica gel flash cclumn

chromatography (hexane:ethyl acetate, 5:1, 1% triethylamine,
V/V) to obtain imidate (870 mg, 84%) as a yellow oil. The
compound (508 mg, 1.06 mmol) synthesized in Example 14 (14e) was
dissolved in diethyi ether (20 mL) and imidate (%70 mg, 0.97
mmol) was added thereto. Trimethylsilyl
triflucromethanesulfonate (17 pL, $.08%7 mmol) was added dropwise
thereto and the mi#ture was stirred at room temperature for 45
minutes. After triethylamine (4 drops) was added to the
reacticn mixture, the solvent was distilled off under reduced
pressure. .The residue was purified using silica gel flash
column chromatography {hexane:diethyl ether, 1:1, V/V) to obtain
the desired title compound (125 mg, 2%) as a pale yellow oil.

'H NMR (400 MHz, CDCls): & 1.22 (3H, d, J=6.8 Hz), 2.81-2.87 (1H,
m), 3.15> (1H, dd, J=9.8, 8.7 Hz), 3.19-3.24 {(1H, m), 2.28-3.36
(2H, m), 3.40-3.45 (1H, m), 3.52 (iH, dd, J=8.8, 3.9 Hz), 3.55-
3.5% (1IH, m), 3.75 (1H, dd, J=10.7, 3.9 Hz), 3.79-3.84 (2H, m),
3.86-3.91 (lE, m), 3.%3-4.01 {(2H, m), 4.31 (14, d, J=11.7 Hz),
4.35 (1H, d, J=7.8 Hz), 4.50 (1H, d, J=11.7 Hz), 4.52-4.59 (24,
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OH (15a)

(3aR 4R, 5R, 6S, 6aR) - 1- Benzyl oxycar bonyl - 5, 6- di benzyl oxy
- hexahydr o- cycl opent a[ c] i soxazol - 4-vyl

2,3,6-tri-0O benzyl-4-0(6-

deoxy 2,3,4-tri-0benzyl -(3-D gl ucopyranosyl)-(err)-D
gl ucopyr anosi de The compound31-0 g, 1.15 mml)
synthesized in Exanple 2 (2f) was dissolved in

nmet hyl ene chloride (30 nL) and trichloroacetonitrile
(B0 4-€0-4. @1 (AoIm) , ahd’0L 4887 (10H, m), 4.8% (1H, d, J=12.7
dh,@)zaty @MC# 18], 544 &1111377 updeceng, (@Hdr@p&gw}madﬁ%

t hereto | owed b stlrrln the mxture at room
t@np%rlétﬂr%z’ffoF Zisy (1%/}1 rfurt &5. 7t é‘f‘)tﬁ 1861 veht! 4 vis ™
diust iHaBedmof:f 182Mlem+Egduced pressure, the resi due,vvas
purified using silica gel flash columm chromat ography

(hexane: ethyl acetate, 5:1, 1%triethylamne, V/V) to
obidhIn ¥ -dat &R (4F70Rhy 28409~ 2as - &t Wskrb v oy dr Phgnethyl-
c g@fgﬁg ( I anple 14
g el sgg(i) vésdg?%wd?e%h%slll)ﬁ%{;ﬁﬁ g%)J %L;gxand
|ﬁﬂ~‘d%ﬂpé1r€@°75(}dﬁg 0.97 nmmol) was added t her et 0.

Tr'nEtrU@h%|Edﬂpouﬁ&'fiﬂ$oﬁ8ntgd1§nﬁ58ﬂ fQ{ng%sﬁééa ik Example

0.097 mmol) was added dropvvl se there

iRt (%8) s SHP PO BEatn RSGRPE RSP aitr @"fctthyg acetate (1

MOt BS: hﬁflltc%‘hlbfi@taaﬂi o gL 4ndr 98 Joa MBS A8 AR 1 de-
the reaction mxture, the solvent_was distilled off

ufieEreT ddte &9’ ﬁ?reess?&ij%d PRECT e FALE RS PHUTT I FERP of the
usiLagirsl kt oa:ogleterﬁdeasbure:@hdam < hyorsjcagbapiyphere for 4

(gg&(psne ﬁft%EhXéllettehﬂz (l;gje g ViYL % V%RE%JE dSQ&J]J]ed of £

desired title conpoun as a
oipder] efpFedq &GBSW a 13) IESSLdP‘EZ‘ZaS’( @Hfl%FLedJ bp.ipn

Hé*ché%gglré%f%7 6é¢éx 56% %élgEfﬁkH &g%erJSQ éﬁmog Q'Jélér).
4 (1H m, 45 (1H,

n.)Fur’g'xegz {_pranHurl‘jﬁlgdsuSlglggsll_El)C& ge gfj.aghg:g)l@{lﬂ m,
gcﬁ%rga]:ng%ﬂ)Hy Jeﬂl@:ﬂaggtﬁ:eg?éthzﬁngw&e&df {2H1,n/v) to
yeite e Bl e hediod i b 5149 A gforess

Jemarphods) | 4.52-4.59 (2H, FP0403s - 139 ),

3‘;?8?4}3 Qé@gﬂ?. g')ol]( ,57f9 4.87 (10H, m), 4.89 (1H d,

d, J=10.7 Hz), 5.07 (1H d,
J43 N0RHEYQ0 BH21 HaH & d, 2088, 74,HZ¥6. 6128, (AH7-d, 29014,

(1% ! §'70)5k3 %Qiﬁ- 4, (45H-mb (M LFAB) 3812001328, my,

(tR3 §131R QPR Jo‘ﬁ)alH%t\m PO 2318 Hyldr By - 5- hydr oxynet hyl
- Moy Chiayent z 449k (M+H)
4-0- (6-deoxy- 13- Dgl ucopyr anosyl )-a-D- gl ucopyranosi de

<Example 16>

(1R, 2S, 3R, 4R, 5R) -1~ (2-Hydroxy-1-hydroxymethyl-ethylamino) -2, 3-
dihydroxy-5-hydroxymethyl-cyclopent-4-yl 4-0-(6-deoxy-B-D-
glucopyranosyl) ~o~D-glucopyranoside (Exemplification compound No.

5-22)
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The conpound (115 ng, 86.8 pnol) synthesized in

Exanple 15 (15a) was dissolved in nethanol (20 nl)

and ethyl acetate (1 nL) and hydrochloric acid (10

I'L) and 20% pal | adi um hydr oxi de- carbon (115 ng) were
added thereto, followed by stirring of the mxture at
roomtenperature under a hydigyen at nosphere for 4
hours. After celite filtration, the solvent was
distilled off wunder reduced pressure and the residue
was purified by ion exchange resin ( 50w x 8)

col umm (wat er-5% amoni a water). FHrEher, it was
purified using silica gel flash.colpum>—@Hhromat ography
(et hyl acet at e: met hanol : wat ef©"1: woff V) to  obtain
the desired title conpound (30 no~73% as a col orl ess
amor phous. [a] D20 +60.1% 349 H2BY:  1H NMR (400

MHz, D20): 8 1.21 (3H, d, 1=6)8 Hz), 2.17-2.25 (1H

n, 3.05-3.10 (1H YO 39187B. A1 (2H, n), 3.30-3.92
(14H, m, 4.38 (1H{ d) J=7.®1Hz), 5.08-5.10 (1H, m;
M5 (FAB) mlz: 473Q0 "OH <Exanple 16> (1R, 2S, 3R
4R, SR)-1-(2-Hydr oxy-@H hydr oxynet hyl - et hyl anmi no) - 2, 3-
dihygly oXyarb-4Ry it ey BB Al peY£d QRSP s 4= ¥l penzyloxy-1-(1, 3-
4- 0- (6- deoxy- ((3-D gl ucopyranosyl ) - a- D- gl ucopyranosi de
( é&%ﬁ%ﬁwﬁ% L k‘&%ﬁéﬁ%@%yc@eﬁ? (Hpgavclea0 OH
HNOH HOHeOebmbund~B 1O ©H 6.@9CnfdH s@hrthedOBEd 4'nObk &1
(1ga - -

e AR5 5S8R A BaNToyERY - 506 BEA T ERIYT e
- (4P HAdr 8§ prrIpdRsArprresediepdr o--EPch oFént afresfli sexhzckbic
Thei€ompaundid. Qud the B oMBb)1cs¥atRestzed nhNor the

Exanpl e 14 (14d) was di ssolved in nethanol (10 nL
afg* %ﬁq,éﬁy}ﬂ.sf aﬁO minutes. Sodium cyanoborohydride (1.30 g,

20.67 mmol) was added thereto and the mixture was stirred at

70°C for 10 hours. The solvent was distilled off under reduced
pressure and the residue was purified using silica gel flash
column chromatography (methylene chloride:methanol, 20:1, V/V)
‘'to obtain the desired title compound (1.20 g, yield 33%) as a
colorless solid.

' 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 (iH, m), 2.93-3.00 (1H, m), 3.74-3,84
(34, m), 3.88-3.94 (1H, m), 3.96-4.08 (3H, m), 4.21-4.26 (2H, m),
4.74-4.86 (4H, m), 5.05 (1K, d, J=7.8, 5.9 Hz), 7.26-7.38 (10H,
m), 7.45-7.50 (2H, m), 7.59-7.64 (1H, m),77.98—8.02 (2H, m};

MS (FEB) m/z: 520 (M+H)'.

r

(16Db) (BaR,4R,5S,68,6aR)—5,6—Dibenzyloxy—l—(2,2~dimethyl—
[1,3]1dioxan-5-yl)-4-hydroxy-hexahydro-cyclopenta[c] isoxazole
The compound (1.20 g, 2.31 mmol) synthesized in Example
16 {l6a) was dissolved in acetone (30 mL) and 2, Z2-dimethoxy
propane {2.27 mL, 18.5 mmol) and p-toluenesulfonic acid
monohydrate (660 mg, 3.47 mmol) were added thereto, followed by

stirring of the mixture at room temperature for 15 minutes.
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(10 mL) and 1, 3-di hydroxyacetone (1.86 g, 20.7 mmol)
and acetic acid (1 nL) were added thereto, followed
by stirring of the mxture at 70C for 30 m nutes.
Sodi um cyanobor ohydride (1.30 g, 20.67 mol) was
added thereto and the m xture was stirred at 70C for
10 hours. The solvent was diktli Fl ed of f under reduced
pressure and the residue was purified using silica ge
flash colum chromat ography (nethyl ene

chfoer dernedtminedye: dodivnVhydtcgenbiionatde(sdesiy eds

serie “ERRR Pt A EascEs) T et 388 (H o, e, 8

489tb@ted2w391 éllhifl geetd=b (90 HA),, 2he Hxr2aBx (Likber Mas
mwg%e?ﬁ Q«Qtl(l ]E!étuﬂted?’ bz:ﬂne?’ %6 m]g SH’ TH@ ’soj?’véﬁ %agAf:iJ.g!:tllled

( BEE wﬁdersrwcemreésuae—ﬁn@ tlse geﬁiﬁiue Wazsdlrcs%v?%ﬂ
?}netﬂaréﬂ 7. Sfbﬁl(lﬁhﬁer‘.c;@xldﬁ %0:4 n64 (1944 madl) ©a88adcl?

FAB Z. 520
(ke eyl R g Bt i by FE0 amepmaspg o 10
[ plnutes After saturated aqueous ammonium chleride {50 mlL) was
SLaboxan 2nylkade d&%efuﬁgeg@h@/o@r Qniw%' Lopat.al ¢l soxaz
ole The conpoun synt eS|ze§ in
Eﬁaﬁﬁfé:eﬁGW(%&FhWa@CGF%%l (98T n ab@tczmen{caaam vered

,wasfﬂédrﬁilhﬁﬁatuﬁéwﬁ%ellﬁ@ %Bhlﬂi- k8. @rl@ﬁohitkﬁ@ﬂhydrous
uene oni_c. aci nmonohydr.a

P e A oGt TEar BT Rar Doy BEE ot FI% (i et thder
mretiuvrel aresoom. t Arperadivive war ptbinenubtesng sEPDAOEs] -
145_1Lash°\;éo€mm§ %h%%ﬂ&%r@?l’x‘ﬁ oS xSRdidm, Pydr.egencar. @0 r\@tv‘? to

he reaction mxture at OC an
t RELATX theedsmiged ittt ant h{séthW é’&éf-‘étgé’ﬁ() 58° rﬂ_)
t%lﬁf:gb’ﬁ%l goliayer was washed vvlth saturated bri ne (50
The sol vent _was. di_still of f under _reduce

pr SO d4Qh R LTS déelxﬁagsfaﬁisssdlfv%d‘” r*H et haﬁo@6 (18,
Sayli o3 rethpxizdes{D.o%6 nty, h)963 mel()Hwasl, agded, 6.8 Hz),

t heret n he , m xtur Seatifyre

tgnpzrgt%rglé i g(%rél gu (GﬁAfrﬁérgs%‘% uratgg aq Ueous
anini ¥mIchl of |H<§ér (‘*5@8%31{:\/\/&15 Jaddeditlo thée r(ék’ei(v:tqi:onj 11.7

Mngh Ur £ gat (0F andatihe 7t urezpas sgexidiched W th
et hyI acet 50 nL), the organic | ayer was washed
V\A%sh(?éﬁ)uﬁfeﬁ bri'hd?(50 nL) and dried with anhydrous
sodium sul fate, followed by distilling off of the

SO('lY;@Pt A%QQG‘JR, 559&“%§§ %r %Sﬁfﬁe%zyw}?y hegh due; as,

Url usin I Ca col um chronatograP%y

( HoxaheiceeRyi s e’t’%f‘taélyg{@TYC‘%'PRanttadC] i5oxazol
tri-O-benzyl-4-0- {6~ deoxy—2,3,4 tri-O-benzyl-B-D-
gluccpyranosyl) —o—-D-glucopyranoside

The compound (600 mg, 0.692 mmol) synthesized in Example
2 (2f) was dissolved in methylene chloride (20 mL) and
trichloroacetonitrile (277 pL, 2.76 mmol) and 1,8-
diazabicyclo[5.4.0]-7-undecene (2 drops) were added thereto,
followed by stirring of the mixture at room temperature for 40
minutes. After the solvent was distilled off under reduced
pressure, the residue was purified using silica-gel flash column
chromatography (hexane:ethyl acetate, 5:1, 1% triethylamine,

FPO403s



obtain the desired title conpound (840 ng, yield 80%

as a colorless solid. 1H NWR (400 WHz, CDCl 3): S 1.39

(3H, s), 1.47 (3H s), 2.06 (1H d, J=3.9 Hz),

2.85-2.96 (2H, m), 3.49 (1H dd, J=9.8, 6.8 Hz),

3.67-3.72 (1H m, 3.75-3.85 (6H, n), 3.89-3.97 (2H,

m, 4.67 (1H d, J=11.7 I—IZ) 1420768 (1H, d, J=11.7 Hz),

4.76(1H d, J=11.7 Hz) 4.85 (1H d, J117Hz),

- 7.26-7.38 (10H ; 5EQFAB) mz 456: (MrH)-'. (16c)
(34R zFR SRS sRRIETS, 6218 BenzJi0xgs 12 yRL1PoioRgt hyhe

[ kpﬁ&@rﬂxmﬁmﬁl )6 .I5ex afysin 0s GyHeepesd ahckisenazos - deyl

PR BESRIT A GHERS, ST 2 BB (32br
gloué%bwahbwb) agdeD- ghercopyr eﬂmse*derl‘fhéylcon'pound (600
d 2f
ngrlpJ[ émmlngs %Q@g : ﬁzil% I:Ii. eOE?%gp ags a&dg\@ dropwise

di sso I n met ene C
t EReFitor éafééﬁthénmwﬁwre (27 FLifred aVGrqut?mFEﬁIdtllr@-for 45

dinagahisCy Glrekb. @rlgkhyxaaﬁq@ce@%reg s1dLRRSadMBI £, added
thereto, foll stlrrln% the m xture at room
f

t SRS UPE SR 4 ﬁPh‘tﬁ“&swa Farithed bt Verer vigsiuced
drsesddred Ghet raedéene r%upedlfmesmgesllm pesi fdienhwas

p%mr{a@hy&mggﬂgﬂy%&g L@h ol chy ORF%E%& gyam

(hexane: et hyl acetate triethyl'am e
_ thadesires “tisleoampAtpg (c}éPeme( 5@9%@5 BOPAleagehiow oil.
yeh hgw eido mEhe coeeyposngd 2(22293 ng, 9-55@1H£T)"m|1) 43 (3H, s),

{nthesn zed in Example 16 (1 d%r was di ssol ve In
ditef hyi*fet Wer 2(1?)‘%11?53 St F“Pn tlé~3 550 (F’r’ﬁ, )@. B5Y9-3.27
mMoH) mias3axidedss heretw)., Br.ened, hagal sidwylmy, 4.324 (1H, 4,

adabh rabni ce. [her 8t o arid. THe A1 XE dre: vile 5P Ts it

r Jop¥terpeldt urer fAor34% 90vi(REt eg., AfQler 1Hy idet ByB dtritiae,

(4.ds0ps) wag-addedizto 1he-709AGEBRN MYl X§ WLy, ENe oy

sg g‘ﬁ% vva;. di ?Ml | ed of f under reduced pressure. Th e
z WdHlsing silica gel flash colum

chrormtography (hexane: ethyl acetate, 3:1, V/V) to

o ﬁ%%Sﬂ?ﬁ"fRe%f e L L g
getb )2 3laﬁyd(sw~%§“ydrqutle%cyg}omlt?@ YL d60- (6-

X — o) o} - a 7;1. 1Iﬁ
s @523‘%%% N T

J=11.7 &g, cwnp%n@m%dmgdﬂwspun@) smn@@s@aew ig}, Example 16

J'(igcﬁ WHé)dlssél% 4.ﬂ7§CG('é.IE| amd (40711%: agg C(l%lEIILlI@d water
5.00 (1H, d, J=3.7 Hz), '

(2.5 nmL) and the mlxture was stlrred at 50°C for 1 hour. The
sdlvent was distilled off under reduced pressure and the residue
was purified using silica gel flash column chromatography
(hexane:ethyl acetate, 1:1, V/V) to obtain diol (128 mg, 101
pmol) as a colerless crystal. The diol (118 mg, 93.3 pmel) was
dissolved in methanol {20 mL) and ethyl acetate . (1 mL) and

hydrochloric acid (30 pL) and 20% palladium hydroxide-carbon
(118 mg) were added thereto, followed by stirring of the mixture
at rcom temperature under a hydrogen atmosphere for 4 hours.
After celite filtration, the solvent was distilled off under

reduced pressure and the residue was purified by ion exchange
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5.03 (1H, d, J=11.0 Hz), 7.17-7.38 (38H, m, 7.43-7.47
(2H, m. M (FAB) nfz: 1304 (MtH)+. (16d)

(1R 2S, 3R, 4R, 5R) - 1- ( 2- Hydr oxy- | - hydr oxynet hyl -

et hyl am no) - 2,

3-di hydr oxy- 5- hydr oxynet hyl - cycl opent - 4-yl 4-0-(6-

deoxy- ( 3- D- gl ucopyr anosyl ) -at43 gl ucopyr anosi-de The
compound (146 ny, 113 pnol) synthesized in Exanple 16
(16c) was dissolved in acetic acid (10 n.) and

dirgtid | %@w&!@t%% x (8- 2ollnn R4 NG MntlME e VRSPl 1 Ehfdher,

~at 50C for hour, The_ solvent was distilled off

urdeYas é’&ﬁx‘:@tfdpl"%%‘% FeliG7d 9ehet 1388 TRie™ e PGF PFieRY
ugketiglylsiakbtat gakbthdres hwveeiym: thr, owatogba@ein the desired
( , tate J w VI t di ol (128
ng@é?%%‘ﬁ%ﬁ%‘ﬁ qgg “? 08I40r IJaessé/ %:erf%?% 9 S%Pd diol (118

mgH 0B, 3400y, vime) : &b s véd, i ﬁ’eﬁh&mﬂl) (2@ 4AR)4landH,
ey 85&%45 G, rvﬁ) angle_dnydr o6h 85%29'93(8392}9%

and % adi um hydr oxi de-car

addéd - ﬁ@r étly, ™ ol § d\}?eél by (bHr MImgt o"¥8 t Fa% rﬁ xtafr< Hat-

r@omt@mmeaat;xmesumjer a hydrogen at rmsphere for 4
hours. After celite filtration, the solvent was
di’ &t PR el 08 ?“H%m&’é?’ Pé@u&:e&%%é&?e hd -t A & esP dre 60- &
was . puridh. eed7ihyg, i on. exchanges. FPO408s 143, resi,n79.2, 80.5,
(Q‘i x9510\§/ X 8) - coI um (wat er - 5% anmoni a vvater)
Furt ft e “purified using silica gel flash
c@sunﬁ%hmémtﬁérﬂﬁﬁy (et hyl acet ate: net hanol : wat er,
1:1:1, V/IV) to obtain the desired title conpound (43
aﬁ a colorless solid. "H NWR (400 MHz, D20 :
?‘%@pg@s d, J=6.8 Hz), 2.34-2,41 (1H, ),
.(88; 23,34, AAHR)A) T m&nbeg&mréﬁhydiw;&szey&o%améwl-

0.( 3.4 16H 48 (1H,
‘:Yfrl°?1"e‘é1%Hz)3;Sl : g’1&36 ngi?f‘y %J‘-ﬂfcé’p jros i’%% (100
Mdzucm&)anosﬂ_@ QExéM;)l@ﬁl@B:lSn E@uppun@ WO, 569, 1, 60. 6,
61.3, 70.9, 71.3, 71.6, 72.2, 73. 6, 7TRnO, 75.5, 79.1,

79.2, 80.5, 81.9, 97.8, 102.7, AB?) m z: 546

(MtH)".  <Exanple 17> s

(1R 23, 38, 4R, 5R) - 1- Ami no- 2-f | lboer\\B- dr oxy- 5- hydr oxym
OH

et hyl - cycl opent - 4-yl HO
4- 0- (6-deoxy- (3-Dgl ucao yran S
(Exenplification co

- D- gl ucopyranosi de
sﬁ N2 HOOIF

HOY “1OH

OH
{17a) Methyl 2-deoxy-2-fluoro~D-glucopyrancside

1,3,4,6-tetra-0-Acetyl-2-deoxy-2~fluoro-B-D-glucopyranose
(Carbohydr. Res., 153, 1986, .168-170}) (13.4 g, 38.3 mmol} was
dissolved in methanol (150 mL) and Dowex 50w x 8 (19 g) was

added thereto, followed by stirring of the mixture at 80°C for
12 hours. The reaction mixture was subjected to celite
filtration and the filtered product was washed with methanol.
The filtrate and the washing liguid were combined and distilled
off under reduced pressure. The residue was purified using
silica gel flash column chromatography (methylene

chloride:methanol, 10:1-5:1, V/V) to obtaln the desired title
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HO, OH O u 0 "OH OHHOB" "'OH OH (17a) I\/bthyl

2- deoxy 2-fl uoro- D gl ucopyr anosi de
1,3,4,6-tetra-0-Acetyl -2-deoxy-2-fluoro-(err)-D gl ucop
yranose (Carbohydr. Res., 153, 1986, 168-170) (13.4
g, 38.3 mol) was dissolved in nethanol (150 nlL) and
Dowex 50w x 8 (19 g) was adoed-thereto, followed by
stirring of the mxture at 80C for 12 hours. The
reaction mxture was subjected to celite filtration

arempdiendf i(B1Er gd preaduetswas washedimd Ronki.hanol .
The filtrate and the washin uid were conbi ned and

di St 6400 BHE, FRIQP) 7 Eddc 3p|3%s§1&1ref.“} The ¢f e5li-dtie SWas
perbiird4usingm) sid.isea{gsn, flsa,shs ¢olym ¢, 0/mAt ogremphyaz

thyl I h 0: 1 V/
((Jg?a% nz dgﬂs%l ?(re%éjt [ FFIII %E 310%’3 %4 cohpoungo(?’o’ 342}
g2 -§8elld>Hp%, ds3e® deberl ess solid. 'H NWVR (400 MHz,

CH30)AR)SmPz 3493, @bhiH, m, 3.43 (1.5H s),
3.52-3.64 (2H, n), 3.54 (1.SH, s), 3.65-3.70 (1H, m),
3.80-3.92 (2.5H m), 4.16-4.29 (0.5H, m), 4.43 (0.5H,
dd;L715)=7M8thy2 9, bin)-bendyB8(E Sleody-23Iudrdpy . VB

(BABlofznodd (M) (17D) Met hyl

enzy ene- 2 deoxy-2 fluoro-D- gl ucopyranoside

The conp“é}ﬁq&omo@dgw P799 hhol FrelintshHeshesdded nirERER €
11;( lira)) was cﬂ.lsgspi}étﬁﬁin Ih d{hln@tﬁgeiﬂl&%nm{?dmwdenm?enm) N
an e cela o

aRgoRe C{% ueneé’ F?’gl i %\%i‘g"%r{%ﬁyg?a@sém(’iw‘”ﬁgp 0. 892
n”rmﬂl)lewéfa@d:edmd hr@neloyﬁrafcm [ 15\ledg by0 .$ER romiong) wfret haded
m a £ f hours.
TrESH Sy A e B e S S P SRe R 8E Frfts
mrf?tiu‘?%d @ﬁ@lsqw Sot v?ehPuWas Biigtthy 1 asdnef {2 whdevas added to

' red ueadtPPRSEULBre ERQ £1€e9|s@w€er\/’@%a9 Uclill ek et USIERYunder
silica gel flash colum chromat og dy hexane; et hyl

acEATY PEEISUNGr IO SIS PP KB HE'S g FEEica 9ol
prfadsllﬁ.‘tCC(lSmJSG:l'gomytceerpB:ﬁ%heaSn@: etbgl CErdeES’Se Salid.v/v) to

obtain the desired title product {3.36 g, yield 66%) a=z a
colorless solid.

*H NMR (400 MHz, CDCl;): 8 3.42-3.58 (1H, m), 3.48 (2H, 35), 3.60
{1H, s), 3.70-3.90 (1.33H, m), 3.98-4.08 {0.66H, m), 4.16-4.40
{24, m), 4.48-4.54 (1H, m), 4.94 (0.66H, d, J=4.4 Hz), 5.02-5.06
(0.33H, m), 5.52-5.54 (1H, m), 7.36-7.41 (3H, m), 7.46-7.51 {2H,
m) ;

MS (FAR) m/z: 285 (M+H)*.

{l7c) Methyl 4-0O-benzoyl-3-O-benzyl-2-deoxy-2-fluoro-6-0-p—
toluenesulfonyl-D-glucopyranoside

The compound (3.36 g, 11.8 mmol) synthesized in Example
17 (17b) was dissolved in dimethylformamide (50 mL) and sodium
hydride (741 mg, 17.7 mmol) was added thereto under a nitrogen
atmosphere, fellowed by stirring of the mixture at room
temperature for 30 minutes. The reaction mixture was ice-cooled

and benzyl bromide {(1.68 mL, 14.1 mmol) was added thereto,
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"H NWVR (400 MHz, CDC13): S 3.42-3.58 (1H, m, 3.48
(2H, s), 3.60. (1H, s), 3.70-3.90 (1.33H, m,

3.98-4.08 (0.66H, m, 4.16-4.40 (2H n), 4.48-4.54

(1H, m, 4.94 (0.66H, d, J:4 4 Hz), 5.02-5.06 (0.33H,
m, 5.52-5.54 (iH m, 7.36-7.41 (3H, n), 7.46-7.51

(2H, m; M5 (FAB) niz: 285 J(Q%H) (17c) Met hyl

4- O benzoyl - 3- O benzyl - 2- deoxy- 2- f1 uor o- 6- 0- p-

t ol uenesul f onyl - D- gl ucopyr anosi de The conpound (3. 36

g fodliov@dmhp| Jtisyinhesi eed rilpt Exearp| sochy téddoptwes for 2
dihssed ve f S

hydr i de %%ﬂf]% rgrif;%.[ﬁrfjg&ld1 a?narl’rlogggE \%gnénggdde ﬁlnlr ot ggiuer1C 8? a
nitt ofFen 2dggns S pHier @catbldronititurye 8tiG°Fiangt ohe trheture was

Mext 4@ cal wi QO Bt n§1eABEE AL @06 QIL 301:1(@ QQB%C I‘Qfer was
reacti on.mxture was. i ce-coo0 benzyl brom de

(YRBE T £ 9 PhiRe aI&B%dﬂlﬁhéP%t%leﬁmésénhydmss
f@bﬁmdubyatset,l folilngeofbyt kigstl Xiingeodt of OfHA solvent under

t @E@@Jﬁ Br:@sgug@ ZACQ H:r %C:Lé‘f g%r m?.rﬁt agilegc 39%& %teﬁem

ammoni um chl ori de so ution (
r BRet1R AfdaduFe Hie oeskive ehe ﬁhexmwtélrwa@as exirzast et

W|6b*t %Bbyi na6el at @hé %@Qv&w ’waE h@l& & gr il gr\’\@ec'%uced

washed with saturated brine (100 m_ an
aRRGHFBEs2nS G8F UFRASTHEPATE X tREE nwleazwrepgq R g loehe
ofrhé heestabw ents anden ved Qdﬂ@?ﬂldlfrﬁs$1ﬂ &) Agef ibc acid

( stild wat re ded . tp the
rég%%sgg% qhegcrﬁéxt%g%%r \X‘%S ét rgéd 4 m%%% £8¢ ‘g-.
heurethyFRBi sty etitnewd $0dimst i P | Eb?d mpb¥) wederaddedutedeto

pﬁﬁ&&l eeadkbiting, rRACLIQN L Xt U8 nYas: %ﬁ@%&@ﬁ?@ aVM 8o
gluene The resi due was dissolved in pyridine (10

M EHE B O uB MESEFT onlPE TRACH ERITURFBEE (RS 75545 coolerh
memdi)dlamdeeﬂ-hydm@tllmyhandcn@mymﬁ,di8|memm1®:]asrrgjdea B3= 1ol )

'w@lfsela%@dmm%st»%s undes-+LGe; £ %0 géétomﬁﬁo%m, the

stirring.o he m xture at room

haaﬂ%fflCTﬁéY@rreéle’E|Whﬁ15xw1&#1esmsrate@ wpéﬁ sogifygm

dhhfﬂfcﬁ}inhyﬂfdh@bé oa;}zio@ AC) @n@Z%tu&th&)brwa@ @@@ﬁﬂL ﬁmd
ere er the m xture act with et

ace% aci EI?LOEDrl FEFoUS REM Bt §Eht e el a?% g%&é?ﬁéﬂl%%ﬂ off

sat uthat edleeireoudesodfurmd bydsogenc dhbonstidué 266 nl)

apds satadpaledebhi NG (200/Th) andp, ffan%d 40 th anhydrous
sodium sul fate, Tollowed by disti |ng off of the

s BFURHY LaRderY Fia‘?j’tﬂ?edlp?rsegs ut®.> THe! e SPEIRY lnalloride
di(ss®l wed in2nmendly)l ene twfile@niTieniad0(1de)y _Ialﬂd 14-5 mmol) were

added thereto under ice-cooling, followed by stirring of the

mixture at 0°C for 3 hours. The reaction mixture was ice-cooled
- and diiuted hydrechloric acid (2N, 80 ml) was added thereto.

After the mixture was extracted with methylene chloride (100 ﬁL),
the organic layer was washed with saturated agueocus sodium
hydrogencarbonate (200 mL) and saturated brine (100 mi) 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 (hexane:ethyl
acetate, 3:1, V/V) tc obtain the desired title compound {4.16 g,

yield 65%) as a colorless solid.
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di met hyl am nopyridine (1.28 g, 10.5 mmol ), benzoyl
chloride (1.30 nmL, 11.2 mmol) and triethylamne (1.46
m., 10.5 nmol) were added thereto under ice-cooling,
followed by stirring of the mxture at OC for 3
hours. The reaction m xture was ice-cooled and

di luted hydrochloric acid £2MN6 80 nL) was added
thereto. After the m xture was extracted with

nmet hyl ene chloride (100 nL), the organic |ayer was

vas et \Mdd vBaf Wiahed aouesusssadi um 2,36 (3/28, s), 3.47
hydr encar bonat e and saturated brine (100

0
¥/ 4fd Sdr i 2wl %’f?(}'anﬁi/dr dg-3ddi uMits f'afeo,l‘f‘of(“i’ o\id ™
by 2ig-st.iek| { hgHOfh) , @f 77 heusoh&,em&mrrd,ers Lee)ged. 91 (0.54,

eeSﬁu{:q H;r)hesr8§'5dti§ Vas pyrified, af, %' ' ﬁ&%‘ 22
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g, I\X'JI eld 9699 as a colorl ess solid.
H NMR (400 MHz, CDCls): & 3.12-3.21 (1H, m), 3.27-3.32 (1H, m),

3.57-3.62 (1H, m}, 3.58 (3/2H, s), 3.65 {3/2H, s), 3.82-3.91 (1H,
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7.43-7.48 (2B, m), 7.59-7.64 (1H, m), 7.95-8.00 (2H, m);

MS (FAB) m/z: 501 (M+H)*.

(1'7e)‘ 4-0-Benzoyl-3-0-benzyl-2-fluoro-2,5, 6-trideoxy-D-xylo-
hex-5-encse oxime

The compound (3.37 g, 6.74 mmol) synthesized in Example
17 (17d) was dissolved in isopropanol (40 mL) and distilled
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"H NVR (400 MHz, CDCI 3): 5 3.12-3.21 (1H, m,

3.27-3.32 (1H, m, 3.57-3.62 (1H, m, 3.58 (3/2H, s),
3.65 (3/2H, s), 3.82-3.91 (1H, m, 4.38-4.68 (5/2H,

m, 4.79 (1H, dd, J=11.7, 6.8 Hz), 4.99 (1/2H dd,
J=3.9 Hz), 5.06-5.13 (1H, m, 7.07-7.18 (5H, m,
7.43-7.48 (2H, m, 7.59-7.6441H m, 7.95-8.00 (2H,

m; M5 (FAB) niz: 501 (MtH) . (17e)
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‘H NMR (400 MHz, CDCls): & 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 (iH, brd, J=7.8 Hz),
4.72 (1H, d, J=12.7 Hz), 4.83 (lH, d, J=12.7 Hz), 4.84 (1lH, ddg,
J=52.7, 7.8, 5.8 Hz), 4.98-5.02 (1H, m), 5.11-5.15 (1H, m),
7.28-7.36 (5H, m), 7.45-7.4% (2H, m), 7.59-7.63 (1H, m), 7.97-
8.00 (2H, m);
MS (FAB) m/z 358: (M+H}".
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colorless solid. 1H NWVR (400 MHz, CDC13): S 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 Hz), 4.72
(1H, d, J=12.7 Hz), 4.83 (1H, d, J=12.7 Hz), 4.84 (1H,
ddd, J=52.7, 7.8, 5.8 Hz), 4.98-5.02 (1H m,
5.11-5.15 (1H, m, 7.28-7-3B445H m), 7.45-7.49 (2H,
m, 7.59-7.63 (1H, m, 7.97- 8.00 (2H, m; MS (FAB)
mz 358: (M+rH)'. FP0403s 148 (17g) (3aR 4R, 53, 63,
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MS (FAB) m/z: 388(M+H)".

(17h) (3aR, 4R, 55, 65, 6aR) -5-Benzyloxy-1l-benzyloxycarbonyl-6—
fluoro-hexahydro-cyclopenta[clisoxazol-4-yl 2,3, 6~tri-C-benzyl-
4-0—-{6-deoxy-2, 3, 4-tri-0-benzyl-f-D-glucopyrancsyl) -a-D-
glucopyranoside

The compound {840 mg, 0.969 mmol) synthesized in Example
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17h) (3aR, 4R, 5S, 6S, 6aR) - S- Benzyl oxy- | - benzyl oxycar bony
-6- fluoro-hexahydro-cycl openta[c]isoxazol -4-yl
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-D gl ucopyranosi de The conpound (840 ng, 0.969 mmol)
synthesi zed in Exanple FPOADB3s-149 2 (2f) was
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Hz), 5.18-5.26 (2H, m), 7.15-7.43 (40H, m);

MS (FAR) m/z: 1236 (M+H)".

{171} {1R,25,38,4R,5R)~1-Amino-2-fluoro-3-hydroxy-5-
hydrozxymethyl-cyclopent-4-yl 4—0—{6—deoxy—B—D—glﬁcopyranosyl)—a~
D-glucopyranocside

The compound (85 mg, 68.8 umol) synthesized in Example 17
{(17h) was dissolved in methanol (20 mL) and ethyl acetate (1 mL)
and hydreochloric acid (30 pL) and 20% palladium hydroxide-—carbon
(85 mg) were added thereto, followed by stirring of the mixture
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(17h) was dissolved in nethanol (20 niL) and et hyl
acetate (1 nL) and hydrochloric acid (30 IL) and 20%
pal | adi um hydr oxi de-carbon (85 ng) were added
thereto, followed by stirring of the m xture FP0403s
- 150 at roomtenperature under a hydrogen atnosphere
for 4 hours. After celite f+¥%ration, the solvent was
distilled off under reduced pressure and the residue
was purified by ion exchange resin (Dowex 50w x 8)
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(2R, 3R, 4R) —~4-Hydroxy-2~hydroxymethyl-3, 4-dihydro-2H-pyrrol-3-yi
4~0- (6-deoxy-a-D-glucopyranosyl}-o-D-gluccpyranocside

(Exemplification compound No. 3-1)

{18a)y 1,2-0-Benzyl-4-deoxy-3-O-formyl-4-trifluoroacetamido-o-D-
arabinoside
2~0~Benzyl-4-deoxy-3-0-formyl-4-trifluorcacetamido-D-
arabinoside (Chem. Pharm. Bull., 1991, 39, 2807-2812) (0.80 g,
2.20 mmol} was dissolved in methylene chleoride (50 mL) and
benzyl trichloroacetecimidate (0.82 mL, 4.40 mmol) and
trifluoromethanesulfonic acid (40 pL, 0.22 mmol) were added
therete, followed by stirring of the mixture at room temperature

for 3 hours. After saturated aqueous sodium hydrogencarbonate
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trifluoronethanesulfonic acid (40 IL, 0.22 mml) were
added thereto, followed by stirring of the m xture at
roomtenperature for 3 hours. After saturated aqueous
sodi um hydr ogencar bonate FP0403S 151 (30 niL) was
added to the reaction mxture at 0OC and the m xture
was diluted with ethyl acetat® (100 nl), the m xture
was washed wth water (50 nL) and saturated brine (50
m.) and dried with anhydrous sodium sulfate, foll owed
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pressure. The residue was purified using silica gel
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. I_Izgr’gar61ic67lag(%llf_l wabs,r Wag‘led w1én satur ted7b%'12ne §§ rr(LJJOH’Afn')é}: J_t

was dried with arhydrous sodlum sulfate, the solvent was
distilled off under reduced pressure. The residue was purified
using silica gel flash column chromatography (hexane:ethyl
acetate, 6:1, V/V) to obtain the desired title compound (205 mq,
yield 41%}) as colorless amorphous matter,
'H NMR (CDCl;) &: 2.84 (1H, d, J=2.2Hz), 3.44 (1H, da, J=9.5, 2.9
Hz), 3.76 (lH, dd, J=12.5, 1.5 Hz), 3.92 (1H, dd, J=12.5, 1.5
Hz), 4.20-4.28 (2H, m), 4.47 (1H, d, J=11.7 EHz), 5.53 {2H, s),
4.72 (3H, d, J=12.5 Hz), 4.91 (1H, d, J=3.7 Hz), 6.67 {(1lH, br, d,
- J=5.86 Hz), 7.12-7.38 ({1l0H, m);
MS (FAB) m/z: 426 (M+H)*, 448 (M+Na)".
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M5 (FAB)mz: 426(M+H)', 448 (MtNa)+. FP0403S 152
(18c) _

1, 2-di - O Benzyl - 4- deoxy-4-trifl uoroacet am do-3-0O {2, 3,
6-

tri-O benzyl-4-0(2,3,4-tri-0O benzyl - 6-deoxy-(err)-D
gl ucopyranosyl)-(err)-D-gl ucgeyranosyl } - (err) - D-ar abin
osi de The conpound (0.70 g, 0.81 mmol) synthesized in
Exanple 2 (2f) was dissolved in nethylene chloride
(20 nL) and trichl oroacetonitrile (1.00 nm, 10.0

dr ops
355, Sy2T5T 8 Sa 7 st it SagBE AR AT, 23 6-
f alh oove@nbyl - sSbi-(2,i1Ng-0f i theefi Wt-gF g dly-poom
tenperature for 30 mnutes. After the solvent was
di9d EFPHEG BT ¥ GRTRTIMEEREETOPY EsSuP a2 raiacsi¥%si due was

puri fi edrHss cagosinki ¢@ ek, fd .@3hmesl uapntr@aﬁoa@tl&gaa&w
(Be§| newgtsgaztsso§6ed?§ metsﬁf%e%g/o I‘I etctﬂ (QH]IQ.T.:G) an /V) to .

obt im f<CororT eés o'l .
CGW‘BMOQQ@-‘E’WHE 48 ooil) 59t hwelzeddi A CE)@aﬁ”pCPﬁs 118~

( h&Q}aﬁr&qcm M. qabf—v( Qnddcdhe Qerddt J0HDA )th\é@éﬁb dirgsobedpy
in dieth ether)g n.) and trinethyls

t FEFF o%tﬂ?n@%u??&né‘f L. Ferep? IOrn?PoF“)m\‘}\‘/é%S
addedr tther et lovenndeds aiktillegesat Atunnspheteced grkowett, byhe

SULELNZLOL 508 OLKLME B Al 0B, gggmhgtgu[\g,ﬂdqe or 3

hours. After  trieth y d to the
r E&E PP IRF R rlBesaTE Fh}éyl SEFVETR: Was ditstFigtdglenine,
urRgers tfeduesth Fil’n@@.ﬁiér Qo 151@ re& du,e ccﬂ&ﬁl@lsé Wied whth

et hyl acet S
sat %ﬁ?a’f &d ggie%us 50d] um)hf‘éf %eesﬁé bona 31“]?\(1\%0'1% 1\%3% and
andidataur(@t ed dor Pnét @RO1 hvere Aissrlre ior gaatityll aster |

d dr LiAate..Lhg so|yvent
o g Fep it RV R OLP BRERUR M Bl Racl 6 Dkt o 07
r @gicd uevapascrer ithextousnery @i h#ic@geg@tmlsalsweootfgmwed by

chiepRiRoLaphe Ghgxaneqdi M‘:er@e‘i‘g{’:mré £br Y/¥hrst oAfter
obtain the desired title conmpoun 31%

and
i P IEBRT (C250™Hy wail%degst%&lh r1:eé9§§18’f‘rd?l|5‘ﬁ8ﬁ% and the
medolleent Iils NMR t( CD6d 3£ 8undbrl YeduBdd preskube 9 tHz) reSidhd

Sﬁgfss&ﬁz'%,‘:egé‘?iﬂ"-z Sy F%%tg’crﬁz 130§y B é:ile(s’gﬁgth%e, " 75

( MEshed wjxh safqyrpted agpegqungodim hajirogepcagbqupHe (R mL)

J-a81d85a’éhrétéﬁ)brlﬂe3€2'04m39 (ﬁf’l:ern):heﬂorﬁénia-l'iay@r was dried

R BEOBEE O 2B T ST Ry I8 (B,

d un@iea Bokiz}q pre@duxelHpddshe Jediidve ey puBioPed Lilingl,silica

‘]:g:le:!}_- 0144 cof’un{l'lscﬁgéﬂlatggra]p:fgr ?hé@ne:df&:@l@'r@g’eﬁ‘ther, 3:1, v/V)
to obtain the desired title compound {185 mg, 31%) and its P
isomer (250 mg, 41%) as colorless amcrphous matter.
M NMR (CDCls;) &: 1.17 (3H, d, J=5.9 Hz), 3.12 (1H, t, J=9.5 Hz),
3.19-3.25 (1H, m}), 3.36 (1H, t, J=9.5 Hz), 3.44-3.50 (2H, m),
3.54-3.64 (3#, m), 3.75 (1H, t, J=9.5 Hz), 3.81-3.98 (4H, m),
4,19 (1H, dd, J=8.8, 4.4 Hz), 4.35-4.39 (3H, m}, 4.45 (1H, d,
J=11.7 Hz), 4.49-4.54 (3H, m), 4.59-4.61 (2H, m), 4.67-4,80 (6H,
m), 4.84 (1H, d, J=11.0 Hz), 4.%0 (iH, d, J=1.0 Hz), 4.84 (1lH, d,
J=11.7 Hz}, 5.02 {1H, d, J=11.0 Hz), 5.18 (1H, d, J=3.7 Hz),
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e e el --- 153 6.88
(1H, br, d

, J=7.3 Hz), 7.10-7.40 (40H, m; M5 (FAB)
mz: 1296 (MNa)'. (18d)
"~ 4-Deoxy-4-trifluoroacetam do-3-0O {4-0O (6-deoxy-(err)-D

gl ucopyranosyl ) -(err) - D gl ycgzyranosyl } - D- ar abi nosi de
The conpound (180 ng, 0.14 mmol) synthesized in

Exanpl e 18 (18c) was dissolved in nethanol (10 ni) and
2Q% paliadiyumg, hydr.axiige- ganbon 1012610 was added
thergFto, f?l.lg g @% stirring of the m xture under a
hifdr 5g&h 4t o éﬁ r& P8t '3 hours. After the catal yst
was renmoved by celite filtration, the solvent was
disti]l of f der..reduce res 4, The resid was
pljrsng?Ul egg%esﬁxﬁéy—gclrllifgéorgog e??r%s cg(F Sr%ngc 6r6j%§>t(36 rgphy
( et hydpyrases dt) eareidianopyrabodyl MbVirdloinobidd n t he

desired title ¢ 0 6 , 59 S l.or

Sol 1 . - HkErEan) FP phod (i  Plafefp 0 1t

(1B, (18c)J=gs Blipgylved3inouethgdoy A0 1)), aBd4BY PRlladium

SRR A 0 0 sk el ot et (31

CERTHS 4t g FHEe 9ien0s by fa g aobiheis fopy? houe.

SAZdey THe batalypt wadBréfoABH hy zcel376 {iNieMadion, (1Be)solvent

(38: 30 AR 4 49 G2 DAL e - Sofe ydion 2l

APOr{ B e BB SBL TGPy aThs FrHTR- @@WE%WH o0&ttt

Tﬁeeﬁelﬁ)ﬂm@b!ﬁlﬁjaréogY g, g{@ﬁ&lonﬁﬁﬂ:a_)insyﬁf rtﬁs%l(ii%:ﬂrtr‘]&;ﬂle ca)mpound
e was .di ssol ved, i n wat er an

Fgggg%%héﬁg%%rgéi% “fﬁﬁ%%*ﬁiﬁgt%}+) (3.0 g) was added

t hrretro (Dfoo! Bowecizbysﬁsthr rdﬁ%9 iof) ,t Beldn (dture atoroem),

t ratyr or 1. ours. _d QN ex ge .f esin . was

r%%@e% 3gngzé'he)éo '\/%n?{l\?/\?aé:’dlgsét'i%l Iﬁeg’ %P?E ﬁ'ﬁ%e?k' c

r dddeedir edsth8.- 6 TheHr el .dde”was 88uf 34/ &d, uksi®dgd- 07 (28,

Sin)i,ca, 100l 28| @sh £p| umas chigmaf agreaphy-), 4.58-4.66 (20, m),
(chlLorof orm net hanol : water, 6:4:1, V/IV) to obtain the
desPrelt i Enfe %émpound (8.0 gy, yield 21.4% as

cofson Fams maaorypBoustimtter. "H NWVR (D, O 6: 1.32 (3H,

d, J=5.9 Hz), 3.16-3.21 (1H, n), 3.31- 3.33 (1H m),
3.45-3.52 (2H, m, 3.63-3.69 (2H, , 3.80-3.96 (5H

m (188) 08 2RAIR- 4B ;2 Sy dregy g -pyqyoxgmeGhvd -9, i hydropgh-

( rd1-3-5P04 6= -aIF018 ) rans Pt LBl g heodTfandside
m]%j,'r g 177(1H, d, e % 7%;%% 7 Gl gfhcongta

The compound (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 silica
gel flash column chromatography (chloroform:methanol:water,
6:4:1, V/V) to obtain the desired title compound (8.0 mg, yield
21.4%) as colorless amorphous matter.
'"H NMR (D;0) &: 1.32 (3H, d, J=5.9 Hz), 3.16-3.21 (1H, m), 3.31-
3.33 (iH, m}, 3.45-3.52 (2H, m), 3.63-3.69 (2H, m), 3.80-3.96
(5H, m), 4.08 (1H, bx, s}, 4.25 {1H, d, J=4.9 Hz), 4.49 (1H, d,
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(1H, br, s); M5 (FAB) mz: 462 (MtNa) . <Exanple 19>
(2R, 3R, 4R) - 4- Hydr oxy- 2- hydr oxynet hyl - pyrrol i di n- 3-yl
4-0{4-O
((3-D-gl ucopyranosyl)-(3-D-gl ucopyr anosyl)-(err)-D-glu
copyranosi de (Exenplification conmpound No. 1-547) H
HON HOOOHHOOOH OH-G34'-" 0 'OH HOO OH HO OH
OH (19a)
(2R 3R 4R) - 4- Benzyl oxy- N- benzyl oxycar bonyl -
beﬁzyaz mzyrreﬂsﬁl {Pyy Q! ved re- Bzy) 5.17 (1H, d, J=4.0 Hz), 7.68
8- )2 3,6-tri-0-benzyl-a- D-glucopyranoside
Acet'y IS 2,3,6-tri -Obenzyl gl ucopyr anosi de (Agric.
BF‘“éI F@dew{zw@é (Miia) 2261-2272) (2.21 g, 4.49 mol)
mas di ssol ved in nethylene chloride (45 nL) and
chl etonitrile (2.3 n., 22.44 mol) and 1, 8-
d| 7aBt ceyilﬁo[S 4.0]-7-undecene (65 IL, 0.44 nmmol) were
adaéeBR AR Hfb’drfﬁm426hﬂaﬂrd)§ymsthlylr~pﬂgrcﬂﬁdﬁheB ~YLX Ut Hp-§ 4ab-

erature oL hour sol vent was
gt | Iqein‘go%‘f?an %l@r_ redu Capy]bafné?é‘{;}r & PP R PR 1A
pUEK@m@dfusMngnsc@uEangeknfﬂash7coIunn chr omat ogr aphy
(hexane: ethyl acetate, 2:1, 1%triethylamne, V/V) to
obtain imdate (2.06 g, 72.0% aso low oil. The
conpound (2.00 g, 4.47 mmol) synthe es din Exanple 1
(i) was dissolved in dieth{? t er (60 nl) and

imdate (2.06 g, 3.23 0. daded thereto. A
solution of trinmethylsilyl, |fPHoronethanesquonate
(40 1L, 0.22 nmol) Hbﬁ@fph;dlq her (2 nlL) was added
dropwi se thereto angythe-.gg xture was stirred at room
tenperature for 2 hourss After triethylamne (50 IL)

WB@gaf\d qdeg 3048118 5@9@;1 %) iRy gogﬁgrﬁﬂgfe' vent was

distilled off under ed pressu resi due was
dbpaFxﬁpxwm@?hyéthyirqlpéﬂmﬁﬁ;ylS&%O acetyl-2, 3, 6-tri-O-benzyl-o-

P—-glucopyranoside

4-C-Acetyl-2, 3, 6-tri-O-benzyl-glucopyrancside {Agric.
Biol. Chem, 1986, 50, 2261-2272) (2.21 g, 4.49 mmol) was
dissolved in methylene chloride (45 ml) and

trichlorocacetonitrile (2.3 mi, 22.44 mmol) and 1, 8-

diazabicyclo[5.4.0]-7-undecene (65 UL, 0.44 mmol) were added
thereto, followed by stirring of the mixture at room temperature
for 1 hour. After the solvent was distilled off under reduced
pressure, the residue was purified using silica gel flash column
chromatography (hexane:ethyl acetate, 2:1, 1% triethylamine,
V/V) to obtain imidate (2.06 g, 72.0%) as a yellow oil. The
compound (2.00 g, 4.47 mmol) synthesized in Example 1 (1i) was
dissclved in diethyl ether (3100 mL) and imidate (2.06 g, 3.23
mmol) was added thereto. A solution of trimethylsilyl
trifiuvoromethanesulfonate (40 pL, 0.22 mmol) in diethyl ether (2
mL} was added dropwise thereto and the mixture was stirred at
room temperature for 2 hours. After triethylamine (50 pL) was
.added to the reaction mixture and the solvent was distilled off

under reduced pressure, the residue was diluted with ethyl
FE0403s



acetate (20 nL) and the m xture was washed with
saturated aqueous sodi um hydrogencarbonate (20 nl)
and saturated brine (10 nl). After the organic |ayer
was dried with anhydrous sodium sulfate, the sol vent
was distilled off under reduced pressure and the
residue containing the a, ¢3L3% xture was purified
using silica gel flash colum chronat ography

(hexane: ethyl acetate, 5:1, V/V) to isolate the
desétaxed t(20 Ine) Comg athadmbx @l i<l w9She widb. d%%ir&&uﬁ'eof

(Bptedy SRASET e Rparabnl Mt 7 by 5 ravRE R e

(Fﬁ“ﬂ #feer gheo qqqap&c lqyfngas dried with anhydrous sodium

(2R BRAR n&-Benzy axy-NNeNzyd Oe¥catReny¥iaed pressure
benzyl oxynmet hyl - pyrrolidin-3-y

2 23d gther FeddiensyitadnErg digeBpy Ahssiide "Fhe b fbthinging
(3iDilca0 gel. MR sAN®Rd Junky Bh RS EGEhoNY FxamBbeethld £dfake,
was_di ssol ved in nethanol (30 nL) and potassium
carbondt’e t235°h@te £P09HIBEY Wdd cattIEyuPher degm (1-93 g
f akl eedhbyeostkra |cr¢goﬁiestshelm xture at room
tenmperature for 14 The reactlon m xture was

di FdtEd ('t AHa tﬁHClé)cét ht¥ (10 iy AP the? (e gPle 710"

was 4ovasoad mi;t h sat urat ed aqueous sodi um

h&%;@gﬁgCQGPOQQEeD&;Q -m) and saturated brine (10 ni)
. er

e organic |ayer was dried with anhydrous
sodium sul fate, the solvent was distilled off under

redused ( meﬁ$@RE«4—§Eﬁz§l@§<iydﬂﬁaen\é@§o>@¢%lxtf>&r§ﬁi gsi ng
silica geI flash colum c ronato%Ha phy (hexane: et hyl
alEPAY X YBeRYIGPXATRIG bRt I EhE CaEst rcéa’eflﬁq @L‘ -

C@Hﬁ&ﬁﬂ&aﬁ&a&& g, 94.0% as a colorless oil. "H NWMR
(400 0- ( 26H, n% 7.10-7..40

(30h, e RECEAE) his Soat (MY, VAR AR yif msemote
2,13, 61Dt whs b@ﬁzgweﬂimr(@h@nql 6-30ek a-20dbertaeyiurf 3-

D&&y&m\ér @mmlg) D0 HeoPY hasosie trm%t@orm%@ec( 4,0
synt hesi zed i n Exanple 2 2a

dl%%ﬁﬁf@d OF nt}lt?yf“f“ﬁfurfé’ E80° 41 tWrBEﬁ%fPr f 5‘PPH% The
FR@468sor mibfiire( ¥2s Hihted GALR4etmyd| Jcarmse adidedr) and the

”Pn%&@&Pe %Qgewash%S Qg & Q&arateS'if% 9,1 Ayodghéﬂfgl ng of

the mxture at roomtenperature The
r@ﬁéf@%ﬁﬁcﬁFRQﬂﬂté W&ﬁ;mﬁéuéwﬁjSﬁéuqﬂﬁﬁﬁakﬂkﬂ§ué10 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, 3:1, V/V) to obtain the desired title
compound {1.41 g, 94.0%) as a colorless oil.

'H NMR (400 MHz, CDCl;): & 3.40-5.20 (26H, m}, 7.10-7.40 (30H,
m);

MS (FAB) m/z: 880 (M+H)™.

(18%c) Allyl 2,3,6-0-tri-benzoyl-4-0-(2,3,4,6-tetra-O-benzoyl-f-
D-glucopyranosyl)}~D-glucopyranoside

The compound (4.0 g, 10.46 mmol) synthesized in Example
2 (2a) was dissolved in pyridine (30 mL) and benzoyl chloride
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hydrochl oric acid solution (20 nL) and nmethyl chloride
(20 nmL) and the organic |ayer was washed with 10%
aqueous hydrochloric acid solution (20 nlL), saturated
aqueous sodi um hydrogencarbonate solution (20 nlL) and
saturated brine (20 nL) and dried w th anhydrous
sodi um sul fate, followed by Hi%tilling off of the
sol vent under reduced pressure. The residue was
purified using silica gel flash colum chromat ography
(Hékahelet h8A . 24 catdtle va $:atldsd 2theveW® urglepbt@-wovhieng,
d%giiéﬂédtb?lé%lrgﬁﬁqygfnghééﬁllguﬁb a¥|f%d% zgm9e5¥§u§e for 14
col orl ess il , CDC13) ;8 3.71-4
(BRET) , ThE F%2955D {“iﬂ"urﬁ) was pogged. t@sl?iﬁq‘lﬁ‘j’us 4 72
( bbkirebhldete Hdi), scllu@3edh. @D ﬁlﬂDH,ndnﬁlethyT AR idd (ZR5HL)
(E
pioya gt PETAE Saedt Hha s e e aauequs, pugroaopic
gﬁ&é@ﬁ?ﬂ&ﬁﬁ@yl?0Dﬂ@huéébyﬁ@ﬁés$ﬂ@°uihéﬁeﬁﬁpound (8.10
ghyam?g%n&gp&anﬁ% ng&ne,&il%gg( Zﬁﬂ?ﬁ( aldmalt E?tl&a(;é@qc%nwas(zo mL)
i s in.nme n e r of urap

78 ot BT SO B SR o P31 1e585. 150 1o1od ST 511 ng
\Na)§f addbd tdioret oyndeo| toweddyresbiure i nGhofresheue was
MKELEC oAb LOPTLL L EIMET AU {0funt dcllOthgog flg! Lhe

reacti on m xture was d;ecte to celite |Itrat|on
{ HBe SN BREY MRS B BF e 0h f Y/ Under oReancer gpektas gitle

Thempegicdue. vag, pyidifd eds usisng &lbikCéess gelb. f ash
cQl um chr omat o acet at e,

gra hy (hexane; eth
v/ )R (Ot &R t(’rPéf[i edi Pett i ¢l e(GXEI’onIB)orur?‘d""f’s4 fé élH t,
yidebe-66%) (a5 =d, pal’e yeil aw sed.idz),; H.NYR (#0Q104z m) ,
13 (1H, 3.79-3.92 (2H,
0?48 2@ f%%ﬁ ﬁ% 4(33 4n)210 (1H, m, 4‘47-4@50 (1H,
MMS 4F0- mAz 531EIHMAY - 4. 89- 6. 15 (7H m, 7.21-8.01
(35H m:; M5 (FAB) mfiz: 1071 (M+H)'. (19e)

(2R, 3R 4R) - 4- Benzyl oxy- N- benz onycar bonyl - 2- FPO4035
16753 bz A Ry HEL THFPZRYHTI0PT i 3: 1tstrazo-benzoyl-p-

2,3 ubopyriants PIBRDY G 1Ryt @nckibe

ulang}sgﬁ Zo%ompound( %8 SN g? b Ak b%%t di683 O IExam

( 3D{gtaicopy raizgsyved (ermgthBrgl udopytarosi detrBhgdrofuran
co(q@qh@d aﬁélﬁaﬁaﬁﬂmm Q3918 hﬁy%ﬁg&i Z§d4$ @:mo@%%@' e

di ssol ved i n nethyl ene orid
e'fi rﬁh@ﬁFB?'OJEé}%Wﬁdt PY I %tl(f.?e’éﬂ 1of, the %Xﬁﬂﬁ )ataﬁ%om
1,ﬂémdef§ﬁwaecgmﬂ Q4 hours. After the reaction mixture was

éubjected tc celite filtration, the solvent was distilled off
under reduced pressure. The residue was purified using silica
gel flash celumn chromatography (hexane:ethyl acetate, 3:1-2:1,
V/V) to obtain the desired title compound (5,10 g, vield 66%) as
a pale yellow solid.

'H NMR (400 MEz, CDCls): & 2.96-3.13 (1H, m), 3.79-3.92 (2H, m),
4.05-4.25 (2H, m}, 4.33-4.40 (1H, m), 4.47-4.50 (1H, m), 4.60-
4.63 (1H, m), 4.89-6.15 (7H, m), 7.21-8.01 (35H, m);

MS {FRB} m/z: 1071 (M+H)".

(1%e) ({2R,3R,4R)-4-Benzyloxy~-N-benzyloxycarbonyl-2-
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5.4.0]-7-undecene (6 IL, 0.04 nmmol) were added
thereto, followed by stirring of the m xture at room
tenperature for 1 hour. After the solvent was
distilled off under reduced pressure, the residue was
purified using silica gel flash colum chromatography
(hexane: ethyl acetate, 2:1; % triethylamne, V/V) to
obtain imdate (255.1 ng, 53.8% as colorless

anor phous matter. The conpound (185.3 ng, 0.21 mmol)

syat haskzRekHy - p@e@waﬁqﬁ { 19k, ewﬁw—g&mﬂed d)ﬂ[z 3, 6-
dletQ¥ﬁﬁether (8 nL) and |n1date (225.

1
823tHdddCt teref b~ tﬁ\t%ﬂj‘ﬂ:’ieéﬁokéf‘ﬁ ?%PW@PP%
tBJ-fG—lgligE arﬁgg'gls}uj f-ﬁr@_tu%oﬁﬁsj_sarlolsn.dg 21 ol ) in

di et iyl et ? was added_ dropw se thereto and
the ni xt%eecowngt Yied Bt Podtn™erpet@itarel 356 1
hekss 1Al b er1ody riet hylsﬁnnvﬁa irBSneFth}leA&s chtgdadet 8 trthe and
reaction mxture %§§ éoo so|l vent was distilled of

urfef® ¢y

uhBEr PEaaTEd pHF e 1esi guet \ﬁﬁg :'d'lal‘l‘.?%%a%cﬁ’ﬁlo

et hylozaceﬁxaiee:eﬁéo ah)., andswashiedwwikd hhasial Wirk-eds, followed
gueous SOdI %gro encar bonat e &10 nLl and saturated

A o rﬂ_) EFEHE ot gahiTE P Ras Tdr i S8 i t h
ahhyelr ahs sddienm wasubt atid et hef IsSohventredasedipstsdured the

ot_’gsi’kﬂge}:rag %‘f‘i?ﬁeﬂo Eﬁd”s%llcé”b%lr ??Asqlu%o%@\ﬁ, purified

usin I ca col um “chr omat ogr

(ﬁE&%ﬁﬁ?oéf?RﬂY éﬁ%ﬁﬁfﬁeethﬂllaseg?tewv?Olft6f|ERﬂe§PélaWH¥§r

degvy ﬁtd: bbtdig Qﬁfﬁ&lléndzi(S?.(ﬁ5m§, 83, 87 2. %o BSr 108k 0@ $Bous
ous,matte H 13 20-5. 60

TR et B 1y "R ) SHp S vy

(ﬁ#ayple 419f99b) was dlssolved in diethyl ether (8 ml) and

(%Bl@.ﬂ;e‘”?fZé 1BﬁQZYd Q)EYmI%lqewgylaQ?&lé@atﬁQQQﬂJ 25 solution of
benzyl oxyme rrolldln 3-vyl

ztgz.lmtthy s@.;@eﬁfy rgaq‘qpa@eﬂgionate {38 uL, 0.231 mmol) in
Dugb tiAP¥E 8005 Yl drif b Hde00pysangs Yiderar B GlaUc AP Wi 808 e

d FP0403s 158 Th 295. 8 0. 15 I
SYRERGTZER 1 n EoBk pPe 0uEL R TR

netk betroll afibndrlBs aprd pat %Bileti m—,o cGaebanaitech 20 xifPre Gnddthe

ad t f t
et 5 S L IR B0 il SRl sl e eihr
MRt ukidunas dithut et lnatétasehyl0 adet ate vaiBedrivitanghturated
V‘@%Q@&hs sgﬁltﬁtﬁE?&@Jg‘%@c%@Hé ?1Q)d ) ;” J}héld LeO8¢caL honate (10

urated brine . The m xture was
né‘Erf r aPf 22 SRet FFIamet haysr - ‘Fﬁﬁ:ird&‘:ﬁqi d“rlltE‘ HEYA- A’ SeAEm

sehyemnte, Wase dicstrbhd @@dsofifstilled off under reduced pressure.
The residue was purified using silica gel flash column
chromatography {hexane:ethyl acetate, 4:1-3:1, V/V) to isolate
the desired title compound {295.8 mg, 72.9%) as colorless
amorphous matter.
'H NMR (400 MHz, CDCls;): & 3.20-5.60C (40H, m), 7.10-7.40 (65H,
m) ;

MS (FAB) m/z: 1932 {(M+H)".

(19f) (2R, 3R,4R)-4-Benzyloxy-N-benzyloxycarbonyl-2-
benzyloxymethyl-pyrrolidin-3-yl 2,3, 6-tri-O-benzyl-4-0-{4-0-{(p-

D-glucopyranosyl)-f~D-glucopyrancsyl}-a-D-glucopyranoside
FP0403s



under reduced pressure. The residue was purified using
silica gel flash colum chromat ography (nethyl ene
chl ori de: met hanol, 30:1-20:1-10:1, V/V) to obtain the
desired title conpound (100.7 ng, 55.8% as a
colorless solid. "H NWR (400 MHz, CD3CD): S 3.20-5.60
(40H, m, 7.10-7.40 (30H, -m58 M5 (FAB) nmlz: 1204
(M) (199) o
(2R 3R 4R) - 4- Hydr oxy- 2- hydr oxynet hyl - pyrrol i di n-3-yl
?ho&)( The compound . (295. 8 mg, 0. ;5 mmol) synthesized in

- g pyr a err c nQs
GFTEBNT Ahos a0 iie e SHPaA | FI0" T o, B e s o
syatthesitze®l g, Ekar'&ptnleoll)QWQ&gﬁ@deWa‘sh@es,solﬂpééloweni by
W@ED_@mJg &éQh@LallﬁnuquMromﬁdm@ékgmﬁ 26t & (:280s | Line

and pal I"'adi um hydroxi de (1 ng) were added t hereto,
f BF POWEE W%Fr‘f?%&lé‘ﬁt%%é’lﬁli‘ﬁt@ﬁé %‘ietPB%rﬁlo mi) and
- t GEPRIALHER dandesteal byﬁhdn}eeoaﬁumosphmﬂg@nEEWbo&ah@wam mL)

Af t celite.filtrat.i 18% nla ter
aaedsattl%?% errérrl]% (ta'Lhel%gol v@ﬁt %\Jﬁngg Wg@ ITeeuag%]fjf under
r gt lphedraghéorifheciq exiddgke \mévmﬁ |Wﬁls e tyy Lierh of L

eﬁﬁ@@f‘%dﬁf&i @ré%ﬂﬁ?h&@)\é’ %e&)duecﬁiléﬂﬁﬂriﬂ@deﬁsingl %Wlica
amoni a wa urt her was
PR b e AR AR B GVARR DPRE Potnanol,

- acet at@:nelhanol/watter pb&izy thd (dbslyed//tVrle copbbaid (100.7

ijnl't?r,d ighed, tal LL&,,5Qapoynd 5(10. 0 ng, 19.2% as a
co or ess so 1H NWR (400 MHz, D20): 8 3.00-3.95

( 25 HpRTy 2001 8. (GERODY: 8)3820-5-148) (408, 41) { THLOC] - A9=B3 T,
. 5.00 (1H, d, J=2.6 Hz); M5 (FAB) mz: 620 (MH)'
POA03S ------ - - Ll D159 <Bxanpl e 20>

(2@ SRBIRP 72 IJIQB?OWHQ hydr oxynet hyl - pyrrolidin-3-yl

4.0-{1-0

oy aRbSl A o XD v R AR AR 8 I 8 -
HQ 460- HRDEOy DR ophe @ syOH-f-D-glucopyranosyl } —a~D-
glucopyrancside
The compound (100.7 myg, 0.084 mmol) synthesized in
Example 19 (1%2f) was dissolved in methanol (10 ml) and 36%
hydrochloric acid (280 pL) and palladium hydroxide (100 mg) were
added thereto, followed by stirring of the mixture at room
temperature under a hydrogen atmosphere for 4 hours. After
celite filtration, 18% ammonia water (1 mlL) was added thereto
and the solvent was distilled off under reduced pressure. The
residue was purified by ion exchange resin (Dowex 50w x 8)
column (water - 1% ammonia water). Further, it was purified
using silica gel flash column chromateography (ethyl
acetate:methanol:water, 5:2:1-1:1:1, V/V) to obtain the desired
title compound (10.0 mg, 19.2%} as a colorless solid.
'H NMR (400 MHz, D,0): & 3.00-3.95 (25H, m), 4.38 (1H, d, J=8.1
Hz), 4.42 (1H, d, J=8.0 Hz), 5.00 (1lH, d, J=2.€ Hz);
MS (FAB) m/z: 620 (M+H)".
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OR O O6OH Ho ox HO OH OR (20a)

(2R 3R, 4R) - 4- Benzyl oxy- N- benzyl oxycar bonyl -

benzyl oxynet hyl - pyrrolidin- 3-yl

4- O acetyl -2,3,6-tri-0-benzyl -a- D-gal act opyr anosi de

4-C>Acety|-2,3,6-0-tri-benzyl-D-galactopyranoside

(BCSJ, 1989, 62, 3549-3566)34gl-60 g, 3.25 mmol) was

di ssolved in nmethylene chloride (30 nL) and

trichloroacetonitrile (1.6 nL, 15.96 nmol) and
1.8zdiAazabhgcycl o[ 5. 4. 0] -7-undecene (50 pL, 0.33 nmol)

were added thereto, followed by stirring of the

mi¢ %R utfe 4Bt - 4-eréﬁ?§E3ér%pér%ltqa%w@fl-mmm}rldlw%-efrl fHe 14-0-
SQby@@luE@@rﬁhég*d —@dD ﬁtufcoH{FJgaq{os_(/fM%d ﬂa%%%ﬂ{'%notshge

resi due was puri using silica gel fash co
cHE® ﬂﬁ?&éf%ﬂﬂ?n(ﬁﬁ%ﬁﬁédéﬁhyﬂ Atet at e, 6.1, 1%
triethylamne, V/V) to obtain imdates(1.37 g, 66% as

a yellow oil. The conpound (0. 960oT; 01 nmol)
synthesized in Exanple 1 (|Ig Jais lved in
diethyl ether (50 nL) and imd Il; (1 g, 2.15 mmol)
was added thereto. A soluath Bf t@inEthyIS|IyI
trifluoromethanesul f onat e .gL,"0. 11 mol ) in

di ethyl ether (2 miHy addad dropw se thereto,
followed by stirring gf~dshe m xture at room

tenperature for 2 hourss After triethylamne (10 jL)

wagcaddesr (3n, the-4-8asty R yAk XM 01 andatBeny1sal vent vvas
distilled off under reduced pressure, the residue

dPPOFEPRE et RYF- A8 at & Y2t HraFebia % ReS 5 d r]%er’xﬁé{é‘“‘

was herhatobiirsattitat ed aqueous sodlun1hydrogencarbonate

(20 m_—) and.s %Uﬁag ed o egqlohrﬂ-—) a1ab¥d Hranoszde (RCSJ,

organlc ayer s drf ous™ s
sdFfat &2, tﬁ@%@ﬁ@@ht(l\/\é@, gdl §t?$ Im@lbf‘fas RPOAIOISA 150

updery redugeih PEES S AL ANthd Be: asi-daeteant Al ng. & he,
R mxture was purified using silica gel flash

a,
cAPufth "ERt RSt bgP HHRFAPHAEARES Ry T HoEEaERE (60 1814: 9, 33
ViMb1 1 Gielrs Odte@ tlﬁeﬂ%t@?sfcﬂadwédi tdye sEQfm.Qléan GheSHMure at

(R ML CHR SN T

( pEf m@@er?rﬂiﬁdﬁdgﬁkqag@hb,rﬁhe residue was purified using
silica gel flash column chromatography (hexane:ethyl acetate,
6:1, 1% triethylamine, V/V) to cbtzin imidate {1.37 g, 66%) as a
yellow oil. The compound (0.96 g, 2.0l mmol) synthesized in
Exampie 1 (li) was dissclved in diethyl ether (50'mL).and
imidate (1.37 g, 2.15 mmol) was added theretc. A solution of
trimethylsilyl trifluorcomethanesulfonate (20 ul, 0.11 mmol) in
diethyl ether (2 mL) was added dropwise therete, followed by
stirring of the mixture at room temperature for 2 hours. After
triethylamine (10 pi) was added to the reaction mixture and the
solvent was distilled off under reduced pressure, the residue
was diluted with ethyl acetate (20 mlL) and the mixture was
washed with saturated aguecus sodium hydrogencarbonate (20 mlL)
and saturated brine (10 mL}. After the organic layer was dried

with anhydrous sodium sulfate, the solvent was distilled off
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M5 (FAB) mz:922(M+H)' . (20b)
(2R, 3R, 4R) - 4- Benzyl oxy- N- benzyl oxycar bonyl -

benzyl oxynet hyl - pyrrolidin- 3-yl

2,3,6-tri-0O benzyl -a-D gal act opyranosi de The conpound
(0.98 g, 1.06 nmol) synthesized in Exanple 20 (20a)
was di ssolved in nethanol (20sork) and potassium
carbonate (147 ng, 1.06 mvol) was added thereto,
fol | oned by stirring of the m xture at room

t 0 h c

e T BF Byl o e T s Sl 458
sﬁmﬁf%leeda%we?éﬁ%e%@é#mnsr}}dﬁﬁ@@ﬁcﬁlﬁtﬁinapéw(mo rrL)

apAr SaktYE i @e DRénBelt 40l hcet At €. 1-h8 1 0rgani eol AV8ELe
was dried wth anhydrous sodium sul fate, the sol vent

wake flesired édts?fcorf@ﬁa%ql o dADRId (Br 8% Sur 80% THbeFea dges
W&Slc&ﬂfebsfsl@d usi ng silica geI flash col umm

t th t at
o 8 (A BE i e @énﬁ%@ﬁ&a(gﬁﬁ B, (Boymis a6t

colwy mess7aid-7. 35 (R, (1400 , CDC13) 5 2.70-2.81

(é§8 m)?’zségzm'(.zm(_lzog 7.15-7.37 (30H, m; M

(2R 3R 4R) 4- Benzyl oxy- N-benzyl oxycar bonyl -

benay) oxgﬁn@hhyi)4l¢ﬁéﬁ&§ﬂék9 ﬁLHanyloxycarbonyl 2~
2,3,6-tri-0Obenzyl-4-0{2, 3, 6-

{ PPATSEHBRRVL 205403 1810y ¥ e % SOt BerrbyRee-B- Bt ucopy
I gansatlopyrdddaigé ucopyranosyl } - a- D- gal act opyr an03| de

The co und 516 8 esi ze
Eeanpl o 35 (203 el dPs 8ol vod TIF Het RyTere hiis Ferete
(20 fA0p) amrs dlllsﬁ@we@lr bacettbanty i (26 f246nHlpot2s89ummol )

r P 3 1 fm T
?eg b‘lod%tg Pﬂﬁ fg; 16% amdliy a%QP'a%)ﬁEboiré ét? f%w&%%gﬁge

D) were added thereto
_sFFf’f’ﬁ?@ ‘6? tthf'Te HFSPERr & ACORORIPEERPE AL OF eM ferrsl Vihe
h@elﬁctJAﬁlt mxﬂuhe w0 \A& Mt kR S, Elth SettmeJL ettedbte undenr) and
Si purl fie
??fgeg‘dé% 1E1 C{ % rgg(r?}la Wm(:?]gbxoé)ﬁléee PRy L)
aé‘é@1 a‘-taéufﬂt¢ bI%‘? rilét miy) an@ﬁ@r tl\# Wg@@lwbﬁmh was dried

i mdrata%w&?cﬁ;s%%unﬁéﬁf&% C%@fsb%&ataﬂ}ﬁé PQMYS11ed off
he conpound (270. 0 0.31 mmol ) synt hesi zed

iHn FED B ESVBY - m@edr OGRS KU Bieky RS HhaiLica
(g8l nil)asan@blumm clatcea { 37ipBy Nthex@ndlethyd| jcanasepdnad v/v)
t hegr in | rd I as &

ST &3t QinAROkUL iy Qf¢1d 1 ﬁg&]m&y(éﬁm mae 5%

trifluoronmet hanesul fonate
colorless oil.

'"H NMR (400 MHz, CDClz): & 2.70-2.81 (1H, m), 3.46-5.15 (26H, m),
7.15-7.37 {(30H, m);
MS (FAB) m/z: 880 (M+H)*,

(20c) {2R, 3R, 4R)-4-Benzyloxy-N-benzyloxycarbonyl-2-
benzyloxymethyl-pyrrolidin-3-yl 2,3, 6~tri-O-benzyl-4-0-{2,3,6-
tri-O-benzoyl-4-0-(2, 3,4, 6-tetra-O-benzoyl-f-D-glucopyranosyl) -
B-D-glucopyranosyl}-a-D-galactopyranoside

The compound {516.8 mg, 0.48 mmol) synthesized in
Example 20 (20d) was dissolved in methylene chloride (10 mL) and

trichleoroacetonitrile (240 pL, 2.3% mmel) and 1, 8-
FPD403s



di ethyl ether (2 nL) was added dropw se thereto and
the m xture was stirred at roomtenperature for 2
hours. After triethylamne (50 IL) was added to the
reaction mxture and the solvent was distilled off
under reduced pressure, the residue was diluted with
ethyl acetate (20 nL) and wastied wth saturated
aqueous sodi um hydrogencar bonate (20 nL) and saturated
brine (10 nL). After the organic |layer was dried wth

aphyaus- 508 UM SuLidd&net . §9hvemtosv\@§01q' sbid l8dea
of f under reduced pressure. The residue was purified

uST RSy | fooyer ?M sh™Tiaufth “enPoRetiSgRaptpm temperature
( Bexanepet hyhfeoetht esoldeit ik, diédillea émOhater rebeceg

des

PRI A SR R0 R A O 80 o
3 ChpemR tpgriptyH (hepaneyetipyly aget s HE : 1inls MO stEABmiTez :
193@ (ﬂﬂ*%&talr(ggﬁﬁate (376.9 mg, 65%) as colorless amorphous

(2R 3R 4R) - 4- Be N—benzyl xy.car.bon
b@ﬁEEﬁ OX ﬂﬁ&?r8¥|(m no ) ? ?hthe51zed in

2 ESarteler EGO@E@@mz\yds 413.@5({347—6@- (1@ 3:1-:|.ethyl ether (15 mlL) and

D; gt 4GQPYEANGSYL ) c( %1%94 gcggyr@agﬁyh}er@tp 9@' tu%@.w; bt
nosi de The conpound synt hesi zed

i ﬁrlraméselyzot@@c&prvmtf@mssmﬂp@éten &ﬁeuharﬁoﬁl(ranﬁL) in

apdeHRHASEHAIM (2CRL bq,egt fd&%?dﬁogmseou?&emr)d PBS mixture
added t heret o, foII by stlrrlng of the m xture at

r §8n Terped A UFECR &FmBe’f?dihﬁ% fophé beaict iZhtemi xt ure
V\/@%leﬁi&ﬂﬂbﬁﬂnéﬂﬂ (6b @hhyks acekat & (tllg Alctab niMRSAEGing the

saturat agueou sodj um h gencarbona 10
e Do b8 B A R S Gt BRSSPy s Sestaue
nmmsmeiumas wieht eddlyilz edetdtieh (20metlhanod aydedotikbrsarurated

achd.and swﬁmmw BB S, Hi-$L yoegwfgnd ggafg tgs%&%]%g (10

pressure. The resi due was puri using sSilica

fFash EEFmMYPE hesirat BgraaS Ry "I TeE ST efigh anhydrous soiun
clahmfmae oeé hanobnt wdQ: dis2Q11ed Grl, uMe¥) ré@uddlat prassuke.

d.titl 146. 5, | orl
Soa e S amOnl (A5 5,1 (B85 B sglor oo
w)chrmagcbg@@w dhexa}mseahyqz)acesaw 62H3:9), V/N)2807iBate

(%95' dé@lreyscl(tﬁé‘a}on{yoénd 23%@ é'\#gl\la}ﬁ‘—‘ (a%ogglorless

(2R, 3R, 4R) - 4- Hydr oxy- 2 hydroxynethyl pyrrolldln -yl
a@prphous matter.

{ 42 Qudr( 346¥ @i E OMOLANOSYS )2003: T glada Py, anosys) a8- sy,
g%bgctopyran03|de

MS (FAB) m/z: 1932 (M+H)*.

(20d) (2R, 3R,4R)-4-Benzyloxy-N-benzyloxycarbonyl-2-
benzyloxymethyl-pyrrolidin-3-yl 2,3, 6-tri-O-benzyl-4-0-{4-0—{B-
D-glucopyranosyl) -B-D-glucopyrancsyll-a-D-galactopyranoside

The compcund {390.8 mg, 0.20 mmol) synthesized in
Example 20 (20c) was dissclved in methancl (8 mL) and potassium
carbonate (27.6 mg, 0.20 mmol} was added thereto, fcollowed by
stirring of the mixture at room temperature for 6 hours. The
reaction mixture was diluted with ethyl acetate (10 mlL) and
.washed with saturated aqueous sodium hydrogencarbonate {10 mlL)
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The conpound (146.5 ng, 0.12 mmol ) synthesized in
Exanpl e 20 (20d) was dissolved in nethanol (15 nL) and
36% hydrochloric acid (420 IL) and pal |l adi um
hydr oxi de (150 ng) were added thereto, followed by
stirring of the mxture at room tenperature under a
hydr ogen at nosphere for 4 hot?s ™~ After celite
filtration, 18% anmonia water (1 nlL) was added
t hereto, t he solvent was distilled off under reduced
predsiateraker Ptréne r @8 gl Wike purtiiedapyndubradiasttanyeh
I @8t Rar{d20Wexr 2BV Xi Bl ci € drdimané V!@tleént wh @amNhayd off
Fur her wa purlf u5|n9fslllca el

It o
RS ol SR siitonr dpng- Uetyrs ordefed WE%d Sinica
aget at eshethiamol ciweiretogBaphy] {dethylene//cH) ot Gleolbbalhanol,
aggt al &, 1(-2(93’ 16 W\r’ %%O/%b@aflnt Eﬁe %%5.5@@ ttllt!l% co@n%ggr%m(q46 5

as a colorless soI
31g7- %1%751%232901%198& eall(le s) 4 11 (1H s), 4.36

(hHN‘@R (élocﬁ&ﬂélhkm@n 3%81012!423) 204457@ ((i’ﬂ'i %,),34-8970 (1H, d
Eg % %# mz: 0 ( Iﬂ . <Test

ﬁp?é“ib %ﬂ%hﬁ %Sé)rnﬁ1 tory ﬁ@ﬁrdw ‘(1) Preparation
obMsHUvem a/Amikasesakut.i on "Cari bzynme AW
(I'nternational Reagents) was used for FP0403s - 163
the human pancreatic a-anylase (HPA) Purified water

wag0addéer: 3tRo4%he4-éIMWYcﬁawq/roavraﬂ%r@ywmaw3 yl 4-0-
dijgsel Mse@ &ﬂm%p £ARCEN {[patd_aﬂuéa‘py%QQOéy% 1%%9 prepare

an a-anyl aSe so ut i on. activity of the a-anyl ase
WES L AEEPuFeRPsisPng a comercially avail able a-anyl ase

assay r ergeBbn{cuNaot e/ lsasg, Test rEﬂai':Li Cbﬂrnt,hesméci Ghi

Chenj.c 2)..Pre aratlon gltory .
Fu??ongb éﬁgt%é c%%ﬁ%%und Was pP%%ar nd 36%

dlhstlrd>¢l”€drmta&ﬂ.dt o220apf) nald pmlmnhmatydmbxﬂie Q&&ot:aa;)SQere
I g/ aL t ( asure n

St ESPEG lPdo B RO T e it BT 851 ERTbis

3 EPBPERRLIre WHidepfa dwgtfpwreditmm@eranﬂoro 4t bomzso IAft@ﬁr

| rRBL bid Qﬁ}ltﬁéﬂlblhl ors eWekBoradd g 4,0 (106;)l lwanadEPeé thereto,
ut| g iustgd to a total volune of
Gbatd®n 3

8rs Yor-*g8 % Hofes ré?flu%efjcprﬁswrﬁeag‘il deh
t&blsﬁdlue( &E%Lﬁﬁfi%ﬂbf@&ﬁ exchange resin (Dowex 50w x 8)

column (water - 1% ammonia water). Further, it was purified

I

using silica gel flash column chromatography (ethyl
acetaté:methanol:water, 5:2:1-1:;1:1, V/V) to obtain acetate
(23.6 mg, 32%) 6f the desired title compound as a colorless
solid,

'H NMR (400 MBz, D;0): & 3.17-3.87 (22H, m), 4.01 (1H, s), 4.11
(1H, s, 4.36 (1Hm), 4.38 (1H, d, J=8.0 Hz), 4.56 (1H, d, J=8.0
Hz), 5.04 (1H, s);

MS (FAB) m/z: 620 (M+H)*.

<Test Example 1>
og-Amylase Inhibitory Action
(1) Preparation of Human o-Amylase Solution

"Caribzyme AMY" (International Reagents) was used for

FPO403s




Daiichi", Daiichi Pure Chem cals) was added foll owed
by stirring for about 10 seconds with a m xer and
heating for 30 mnutes at 37C. Subsequently, 1.0 mi
of 0.5 N aqueous sodi um hydroxi de solution was added
followed by stirring to stop the reaction, after

whi ch the m xture was centrifasged (1,500 G 5 m nutes)
and the absorbance of the resulting supernatant was
measured at 620 nm A mxture to which inhibitory

S t n u ifPedt w r Is a
it i DAk BERLRIERE (MO o Es € 1500t e el
atanileasentenciasty ayaalPlenkir e PRHiBVER 0P Pate was
C%ﬁ&@rﬁtrsél&p cer shngulh @ ¢ Eoddowhng £-Qh md %olamtr; herne

final concentration of test conpound réquired t
i AbEbTitvt he tHet PvittylasefwashaepPyxesionsiridon wﬁr@@%ally

(o9l daton L E0e 1205 S ComekahitfocINASE KAl HES ",

[ Baj{AbBsErbartdensfaleontrol ) - (absorbance of
blank) }/ él(e%%{lbﬁne@ WheBitdWy Bbigricadded) -

(absorbance of bl ank x 100 FPO4035 1 Tabl e 6)
Exanpl o R PR vAg Bppnr e gt a1l R o
4 23%18h cOndentfadio oAXA 0! ko 90 Ix}E1, ersﬂ;é(d.ﬂ_velﬁ 4 14

1 15 6x10-1 17 3x10 18 2x10" 19 6x10-1 It

fddnd f riiRSTaBTe 6 of HFaEofffunase o‘f“htlﬁ’etoﬁﬁ’eé%‘ﬁt‘”ty of

IﬁMﬁﬂEi@ﬂyh&&BﬂﬁU@ﬁrlor a-anyl ase inhibitory action.

<Test Exa@pl 2>
. to 3.9 ml of distilled water and 0 to 120 pl of

inhibitory soluticn were added to 100 pl of HPA solution and
adjusted to a total volume of 4 ml. After incubating for 10

minutes at 37°C, a blue starch tablet ("Neo-Amylase Test
‘Daiichi', Daiichi Pure Chemicals) was added followed by stirring
for about 10 seconds with a mixer and heating for 30 minutes at
37°C. Subsequently, 1.0 ml of 0.5 N agueous sodium hydroxide
solution was added followed by stirring to stop the reaction,
after which the mixture was centrifuged (1,500 G, 5 minutes) and
the absorbance of the resulting supernatant waé measured at 620
nm. A mixture to which inhibitory sclution had net been added
was used as a control., In addition, distilled water was added h
instead of o-amylase for use as a blank. The inhibition rate
was calculated according to the following formula, and the final
concentration of test compound required to inhibit the activity
of the HPA solution by 50% {(ug/ml) was taken to be the ICS0
value. Those values are shown in Table 6.

Inhibition rate (%) = [1-{(Absorbance of contrel) - (absorbance
of blank)}/{ (absorbance when inhibitor added) - (absorbance of

blank)}] x 100
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n bl ood gl ucose | evels. Thus,
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gent-§.—<Test > Bl ood d ucose Lowering Action
1) Tast Anlnaléwahnercially avai |l abl e, genetically
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obese di abetic mce
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invention have superior a-amylase inhibitory action.

<Test Example 2>
Postprandial Hyperglycemia Inhibitory Action
(1)

Test Animals

Commercizlly available normal mice (ddY mice, males, age
8 weeks at the time of testing, supplied by Japan SLC).

(2} Experimental Methods and Results

For the 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

compound.
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testing, supplied by Cea Japan). (2) Experinental

Met hods and Results A test conpound was m xed into a
refined | aboratory animal diet (carbohydrate content:
65.95% (wWw), Oriental Yeast) to a test conpound
concentration of 0.005% (ww and allowed to be
freely ingested by diabeti€ Ifisce for 1 week in groups
of 5 mce per group. A control group was all owed
simlar wunrestricted access to the sane feed with the
elxcepti CEliloafﬂ o1 e€ ORtral achlrn%cgla@ treat ?] CEOHTP Okt foBI ead
gl ucose |l eve|l s.were neasure Qr e start o .
IO ERE e HE R TRt o e nh & 8PF bASHBs 5= eisdas
sénplaesd FPO#E3Era®at gkrdcedldlached favehs andardlardkhion

agd bloadngbusese-devel s a\@%@dié{?eaéut!&d fHBiNEng K000,
gl ucose anal yzer (d ucol oader T, A&T) to

cAF LB et 9e UBY0d G| ToSe PN PEn S dPBrgae in blood

agtocaien@etals t{heed ohtiemithg &orvauba. cHBl ebehqy UaoB&reases

lowering rate (%9 =_[1-(c ound dos roup bl oo
oRlcHieB Bl Par R Do e ALE PevkioR o xere
106a$Tadl esB)g Exbhgplde gNocosBl angl yEeutc 0cB1ckowetdrgrRatze s T) .
(%1112 ordj ngto I

prﬂégéﬁt%izﬁvgrﬁéi éﬁi vver[‘(ia\ Ejd-egt% gr %%@dgtg %&32%%@% gDrlOOd
bldock 35 doos@mskodEilng ¥t i on.  Thus, conpounds of the
present synvention are considered to be useful as
iabetes nmellitus therapeutic agents. <Preparation
ExaBrginede No.1) | CapsbiesorCaapouiid of Exanple 1 10 ng

lLlact ose, 110 ng| Cornstaggh 58 ng |Magnesi um stearate 2
rg—Fotal—180—+wg—Pewders—ef—each-'of the ingredients
|isted above are m xed well and passed through a 60

nmesh si ev@ofthes $reVabrlgesh dogpobadedionhd peeiyritedinvention
NMgehd . qek@0n MOt o iR e 853 LibRG RAWHEL 5$ni MBI gheth QU ses
and filled_.into gelatin capsules (No. 3) to prépare
C&ﬁSQAQ9dp9%?ﬁﬁS§tg%ﬁﬁ%?' Thus, compounds of the present

invention are considered to be useful as postprandial

hyperglycemia therapeutic agents.
<Test Example 3>
Blocd Glucose Lowering Action
(1) Test Animals

Commercially available, genetically obese diabetic mice
(C57BL/KsJ-db/db mice, males, age 16 weeks at the time of
testing, supplied by Clea Japan).
(2) Experimental Methods and Results

A test compound was mixed into a refined laboratory
animal diet (carbohydrate content: 65.95% (w/w), Oriental Yeast)
to 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 feed with the exception of not
containing the test compound.

Blood glucose levels were measured before the start of

dosing and one week after the start of desing. Blcod samples
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(2) Tablets Conpound of Exanple 1 10 ng Lactose 85 ng
Cornstarch 34 ng Crystalline cellulose 20 ny
Magnesi um stearate 1 ng Total 150 ng Powders of each
of the ingredients |listed above are m xed well and
conpressed and nolded into tablets having a FP0403s -
167 weight of 150 ng each- These tablets nay be
coated with sugar or a filmas necessary. (3)
Granul es Conmpound of Exanple 1 10 ng Lactose 839 ng
Chuametéwuﬂ@cﬁéﬁ)ﬂmgm Hyedt D xypropyd Kebl ulleresd Igeld otaale
t.h r IS
b%\%g%degrgn % b?t{;?ae%ﬁﬂ%?se angl%/zggeggj\_,\%:{g&gaéer Eg’g A& T)
grenahbtedtei te alorakslgéncogsy éewglrﬂa#qure%r(ﬁf otdosndtnd o
driplengo110w9RE dom@tanul es. (1 NDUSTRI AL APPLI CABI LI TY)
Ca t.he resent vention in the formof a
oGP o 555 CMaF T FabF 1 e Fvb (ploouta a8tds2bud biooa
phanraeoliegetaldny roncteph abl@dasgldc®santkviell$1 x 100
ph E?c%}ogically acceptabl e esters denonstrate
{F ' a-anyl ase inhibitory action, blood glucose

—_Wwn

OWB£driRd eaGd | O @Idocﬁ|d1h1@o£é>%ﬂrbﬂ;gqga@\&t@n(,%)and are
seful—gs——thgrapeuttcdrugs and/or—preventiive drugs
f a.

i npai red gl ucose tol erance, diabetes nellitus,
obesi ty, A&k}tﬁﬁ&hi} perabld att Yorldowells diepaé gregahy.invention

dlabetlc co atjons, neurop h rter| sclerosi s
catarat termggcf% X etic e rl(%a?% C}/d( na“pirefr e EbIy %\Cﬂlon
trﬂemapetmmpeummg@ tendfresegy eveantiive dragonfotered to be
hm%&glyacsemgbecﬂesdfﬂ@ﬁeltt% Rl ?&Mé.)c agd3403s 168 -
Clainms: 1. A conpound represented by he genera
formul a (I)
<Preparation Examples>

(1} Capsules

Compound of Exampie 1 10 mg
Lactose 110 mg
Cornstarch 58 mg
Mzagnesium stearate 2 mg
Teotal 180 mg

Powders of each of the ingredients listed above are
mixed well and passed through a €0 mesh sieve (the sieve mesh is
based on the Tyler mesh). 180 mg of the resulting powder is
weighed out and filled into gelatin capsules {(No. 3) to prepare

capsule preparations.

(2) Tablets

Conmpound of Example 1 10 mg
Lactose 85 mg
Cornstarch 34 mg
Crystalline cellulose 20 mg
Magnesium stearate 1l mg
Total 150 mg

Powders of each of the ingredients listed zbove are

mixed well and compressed and melded inte tablets having a
FPC403s




. be "su

RZOOA ??OHRO0O O OHn HOOCHOH (() (wherein A
represents the general formula (Al), (A2) or (A3): R7
R5 5 NNR6 RBRa /R3 (Al) A R4 (Al) (A2) (A3) R1
and R2 are the sanme or different, and each represent a
A -C6 al kyl group, hydroxynethyl group, Cl-C6

al koxynet hyl group or d -€6i¢ial-oal kyl group, R3, R,
R5 and R6 are the same or different, and each
represent a Cl-C6 al kyl group, Cl1-C6 al koxy group,
Chve Conthydr oxy algkydcrgr orhzseClade b ahoabk ytogeaUpi t EL GO
group (which am. no group nay optionally be substituted
vviotrhgojgnl\(;ﬂan or nte\ﬁte)sﬁfg’% al kyl groups or Cl-C6

hydr oxyalXRyFrgraggs), hydroxyl group, hydrogen atom
or hal ogeqpatMotREx&gRkLesents a O -C6 akgyhg group,
Cl- C6 al koxy group, Ci1-C6 hydroxyal kyl grqup, d-C6
hal oal kﬂacﬁPB%p, hydroxyl group or hydrodén % om and
n reprexemtsaah i nteger of 1 or 2); a 150 mg

phar mac LG accentaple salt thereof, a

phar mac ' 2. A
conmpoundT®@eording to Claim 1, wherein RCOENBIR2 are

the samneweerdidd enentcrande eagReie@Selted Ghoke3are

al kyl .graqup, _.hydroxynethyl - grou a - al kaoxynmet hyl
R SR R RS R R R R L R
acoept@atinelsadnt fohbredf bprdmyinghtar watoirogreallley .
acceptabl e ester thereof. 3. A compound according to
Caimil1 or 2, wherein R3, R, R5 and R6 are the sane
or THPF I &8 ht “ETd CRBH TF épr esent a C1-C3 al kyl FP0403s

169 gr otipoCGld LR Ehyk @egakky lingeotipn G1-t63 hetmoaltky|

ar. m.n s whi an no_ gr ptional |y
B RTbDf e hPH R SHOLSAE SO SRR D))
grasgpryabliry i ey Bng ridgpphaiychco dedicat b aceppirillegenters
atQaln & Rhar ueol ogi cably, acqephahle, sald o hepegh o

a pﬁg?nacol ogl ca}L y acc ?%[C)I.e est gryt et 80t . Z A(S)lucose
cHPpBTATE AEERTUPRY @18 MPRF1PItaFt3IonmiPddepfe Rpeful as

I eplees@iitSc drugs and/or preventive drugs for hyperglycemia,

postprandial hyperglycemia, impaired glucose tolerance, diabetes
mellitus, obesity, hyperlipemia, fatty liver, hepatomegaly,
diabetic complications, neuropathy, arteriosclerosis, cataract
or diabetic nephropathy (and preferably as therapeutic drugs

and/or preventive drugs for hyperglycemia or diabetes mellitus).
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a hydrogen atom or a pharmacol ogically acceptable
salt thereof or a pharnmacol ogically acceptable ester
thereof. 5. A conpound represented by the genera
formula (la): R7 i RoONR RB RZOOOH ROO
OHHO OH OH (la) (wherein R and R are the sane or
different, and each representés8 a CL-C6 al kyl group
hydr oxynet hyl group, Cl-C6 al koxynethyl group or

G -C6 hal oal kyl group, R7 represents a O -C6 al kyl
grradpys :Cl- C6 al koxy group, ad-cCe hydroxyalkyl group,
d, hal oal kyl_qdrou dr.oxyl _graou rogen
at o%% ﬁ%pound ¥ lger?tegg%ld ) d%%eggr‘?ng 3 %O OQ¥? group,
Cl-C6 hydroxyalkyl group oy C-C6 hﬂloalkyl group, R8
and RO are the sanme or di f/fré Ach represent a
hydr oxyl group, Cl1-C6 hydnoxy;: gt oup, hydrogen
atom or hal ogen atom and n . '
1 or 2); or a phar cobogkp‘llycgpceotable salt

thereof. 6. A conpgyn @@ ding to Caimb5, wherein
R is a Cl-C3 alkyl gggup, hydroxynethyl group, C1-C3
al koxymet hyl group or Cl-C3 halbal kyl group; a
I t regf, o PQ4

P EPER ok ssgg&?%?% e et R Ty o o
A conpound accor di to daim5 or 6, mheRéln Rl is a
met hyl group o hydroxynethyh group;
phar macol ogi cal | epta el &k Sdat there or a
pharnacologlaégryl cepta é§ter t her Na8. A
compound according to d alns Bto 7, [ [
hydr oxynmet hyl gro 1)or a - C3 $al oal kyl gris¥ip: a

phar mc el cgl%cahé %aﬁg%@hé?k&e%@ taddeLeofse Eeéent ja €16
harnacologlca accept abl e ester thereo

c Sripdtift o4 c&}Y&rﬁﬁme& J45EPs $15C8, WWE?FPYR‘ZQF%HI%M

Cl-C6 haloalkyl group, R?), R%, R® and R® are the same or

different, and each represent a Cl-C6 alkyl group, Ci-Cé alkoxy
group, Cl-Cé hydroxyalkyl group, Cl-C6 halcalkyl group, amino
group {(which amino group may opticnally be substituted with cne
or two Cl-C6 alkyl groups or Cl-Cé hydroxyalkyl groups),
hydroxyl group, hydrogen atom or halogen atom, R’ represents a
Cl-C6 alkyl'group, Cl-C& alkoxy group, Cl-C6 hydroxyalkyl group,
cl-Cé haloalkyl group, hydroxyl group or hydrogen atom, and n
represents an integer of 1 or 2); a pharmacologically acceptable

salt thereof or a pharmacologically acceptable ester thereof.

2. A compound according to Claim 1, wherein R' and R? are the
same or different and each represent a Cl1-C3 alkyl group,
hydroxymethyl group, Cl1-C3 alkoxymethyl group or C1-C3 haloalkyl
group; a pharmacclogically acceptable salt thereof or a

rharmaccologically acceptable ester thereof.

3. A compound according to Claim 1 or 2, wherein RB, R', R® and

R® are the same or different and each represent a Ci-C3 alkyl
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hydr oxynet hyl group; a pharmacol ogi cal |y acceptabl e
salt thereof or a pharnmacol ogically acceptable ester
thereof. 10. A conpound according to Clains 5 to 9,
wherein R is a hydrogen atom a pharnmacol ogically
acceptable salt thereof or a pharmacol ogically
acceptabl e ester thereof. tlieA-conpound according to
Claims 5 to 10, wherein R1O is a hydrogen atom Cl-C3
hydr oxyal kyl group or O -C3 hal oal kyl group; a
p@abﬁﬁuxmzegsCﬁydryxfumngmt@&ﬂu© sei¢c3the1&aﬂky@rgﬁbup, amino
DUBSIERRa%h ALY BESERLD Setsl iy b Bl derhice
CIO—'f (338 Wdﬁ@)d}b@lrkwalgwéu@rowsphdee@:ifbgalreaﬂs4 ylydrogen atom
aGeeRL B8 S&ddt; 2t QEongléanﬁuﬁgegﬁﬂéﬂibCéglﬁythereof or
acce t abl e ester t her eof . onpound according to

rms"‘c%oci]fa %&C&eﬁt%%ﬁat% thgFePfhe sane or

dlfferent and each represent a hydroxyl group or

ydr 0l Il C bl e sal
(e a1 ko gh Shr B opop sbrssents
t ﬁehé@?ogematcm ic BRpo PR TR eg evrlidd bfycqmeb@%@rlal thereof
f @il PharhBe10gtPRADBS cddde ab®H NiRELthd%c®. O R O O
OHn HO OHOH(Ib) (wherein R and R2 are the sane
or different, and each represent a Cl-C6 al kyl group,

hydr gxyeebéyrid geongsenthd G ahk@mepaethyformgroupabr

G -C6 hal oal kyl group, Rl11l represents hydr oxyl
group, C1-C6 hydroxyal kyl group, gen atom or
hal ogen atom and n represents a1 R of 1 or 2);

a pharmacol ogi cal 'y acceptabl e ereof or a

it etein Rl' is a
l.agi dal | y acceptable salt
ical [y aetgptabl e ester

conmpound according to C
hydr oxyl group; a phar
thereof or a pharnacolo
thereof. 16. A comp . g Y@ Claim1l4 or 15,
wherein R is a O - al kyl group, R2is a

hydr oxynet hyl grb8p grd@fis 1; a pharmacol ogical ly
acceptable salt ther&f or a qnﬁrnacologically

{(wherein R' and R® are the same or different, and each represent
a Cl-Cé alkyl group, hydroxymethy} group, Cl-C6é alkoxymethyl
group or C1-Cé haloalkyl group, R’ represents a Cl1-Cé alkyl
group, Cl-C6 alkoxy group, C1-Cé hydroxyalkyl group, Cl-C6
haloalkyl group, hydroxyl group or a hydrogen atom, R
represents a hydrogen atom, hydroxyl group, Cl-C6é6 hydroxyalkyl
group or C1-C6 haloalkyl group, R® and R® are the same or
different and each represent a hydroxyl group, Cl-Cé
hydroxyalkyl group, hydrogen atom or halogen atom, and n
represents an integer of 1 or 2);

or a pharmacolegically acceptable salt thereof cr a

pPharmacclegically acceptakle ester thereof.

6. A compound according to Claim 5, wherein R' is a C1-C3 alkyl
group, hydroxymethyl group, Cl-C3 alkoxymethyl group or Cl1-C3

haloalkyl group; a pharmacologically acceptable salt thereof or
FP0403s




acceptabl e ester thereof. 17.

(2R, 3R, 4R) - 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,
(2R 3R 4R) - 4- hydroxy- 2-hydr oxynet hyl - pyrrolidin-3-yl
4- 0- (6- deoxy-p-D gl ucopyranosyl ) -a- D gl ucopyr anosi de,
(2R, 3R, 4R) - 4- hydr oxy- 2- hydr éXx¥ et hyl - pyrrol i di n-3-yl
4-O (err)-D gl ucopyranosyl -a-D gl ucopyranosi de,

(2R 3R 4R) - 4- hydr oxy- 2- hydr oxynet hyl - pyrrolidin-3-yl
4-20oh&erfdcgdopiBlie marept 1 weopy riarosyt.) - D-

gl ucopyr anosi de,

(1R 2S, 3R, 4R, 5R) - 1- ami no- 2, 3- di hydr oxy- 5-

hfdr dkfﬁ-@?ﬁi}'{d ey%cfr@ﬁéﬁttql Cwalm 5 or 6, wherein R' is a methyl
4-fFo(1f - dle BXYr @cyvide ghiIC QRY LN QS Yha ridco Db gl J4C 0P Y4 ARpSLKIR,
i’%llt Tlhecr%g)f/?%ﬁéyylgar%a%oyggl%ﬁ?goasec/:lezstaable esl.:‘lgeor % grelof_.
(2R 3R 4R) - 4- hydr oxy- 2- hydr oxynet hyl - pyrrolidin-3-yl
4-90- ($ aesﬁf;&%yaéc&%%g {32 GhIGORY ANQSY¥LIrPr? is a

gl ucopyr anosj d
(i’F% SRAR-D4L W&PBX%F SIRGUrIERY A Hy PrYuRg. 2
dlﬂh}tdmmcﬂ.ldgptya‘lrlql aSegpltable salt thereof or a pharmacologically
agcggt&el%xgsi%r%gé%c&pyr anosyl)-a-D gl ucopyranosi de,
a pharmacol ogi call'y acceptable salt thereof or a
phar macol ogi cal |y acceptable ester thereof. 18. A

phar nacerbs el a@@dmﬁabtwma@:ﬁmrd San ame%&l}p@nq,s a

phar.macol ogi cal | y acceptabl e salt t
PREFTRESISYE Seli” R eBp e S RL o ; HerBb R M Cat i Hgreo”
t@raﬁyprmr@awl@iaialfw Beteptlble d9.erAnharcafy| ase
i nhi bitor conprising a conpound, a pharnacol ogically
acceptabl e salt thereof or a pharmacol ogically
acCeptfaFPRPREHerCEL BHF LR ELBHY Rgte o -alyetrie Bf is a

CliidEBoen faﬁon” 2 pROmabohypnGhygeMceoagent sEOMRMcEEH0 i@ o
C%@E?H%cgdlng ér ﬁp%%fal | Fabif ceptabl e salt thereof

acce & eSter ther eof
accordl ng to any one of Clalrrs 1to 17. 21. A

ph@r ”&Q%Hﬁg:&ﬁid g@éﬂ@@%&l@lcﬁgimaorsew% NEn&feibl gAL{ NG
m%‘FIdF i cem a, postprandi al pergl ycem a, or diabetes

2L TS T Hlj’dé"%%ﬁ%&éf n‘aroué’ Bhdrmac dPUgReATt y
ano:@ppabal @hsatdcolbdiaraf; @rceptphar rACDl QGireat log a
a ' any one of
QA ERagh g gy OSERabL; ARRE LIS ee. 2N
phar macol ogi cal |y acceptable salt ther eof or a

|toh_@r mac ebrgdGal hac@@ea@tablc@aﬁg &r t& her, eggerefiﬁcwd#sngi c1-
a manur acture o a
e =Pl oRaTr aabhettcst S oy eereragpele

ditdiscee® or a pharmacoclogically acceptable ester therecf.
13. A compound according to Claims 5 to 12, wherein R® and R*
are the same or different and each represent a hydroxyl group or
hydroger atom; a pharmaceclogically acceptable salt thereof or a

pharmacologically acceptable ester thereof.

14. A compcund represented by the general fermula (Ib):

FPO403s



mellitus. 23. A nethod of preventing or treating

di abetes nellitus, which conprises admnistering a
phar macol ogi cal ly effective anount of a conmpound, a
phar macol ogi cal |y acceptable salt thereof or a

phar macol ogi cal |y acceptabl e_ester thereof according
to any one FP0403s - 173 “of’Hains 1 to 17 to a
war m bl ooded ani mal . . FP0403s

(Ib)

(wherein R' and R? are the same or different, and each represent
a Cl-C6 alkyl group, hydroxymethyl group, Cl-Cé alkoxymethyl
groub or C1-C6 haloalkyl group, R' represents a hydroxyl group,
C1-Cé hydroxyalkyl group, hydrogen atom or halogen atom, and n
represents an integer of 1 or 2); a pharmacologically acceptable

salt thereof or a pharmacologically acceptable ester thereof.

15. A compound according to Claim 14, wherein RY is a hydroxyl
group; a pharmacologically acceptable salt thereof or a

pharmacologically acceptable ester thereof.

16. A compound according to Claim 14 or 15, wherein R is a Cl~
€3 alkyl group, R® is a hydroxymethyl group and n is 1; a
pharmacologically acceptakle salt thereof or a pharmaceclogically

acceptable ester thereof.

17. (2R,3R,4R)-4-Hydroxy-2-hydroxymethyl-pyrrelidin-3-yl 4-0-
{6—deoxy-u-D-glucopyrancsyl) —a~D~gluccpyranoside, (2R, 3R,4R)-4-
hydroxy-Z-hydroxymethyl-pyrrolidin-3-yl 4-0-{6-deoxy—-B-D-

glucopyranosyl) -o-D-glucopyranoside, (2R, 3R, 4R)-4-hydroxy-2-
hydroxymethyl-pyrrelidin-3-yl 4-0-f-D-glucopyranosyl-a-D-

glucopyrancside, (2R, 3R, 4R)-4-hydroxy-2-hydroxymethyl- {
pyrrolidin-3-yl 4-0-(6-fluoro-6-deoxy-p-D-glucopyranosyl)-D-

glucopyranoside, (1R, 28, 3R, 4R,5R})~-1-amino-2, 3~dihydroxy-5-
hydroxymethyl-cyclopent-4-yl 4-0-(6-deoxy-o-D-glucopyranosyl)—o—
D-glucopyranoside, 4-yl 4-0-{6-deoxy-P-D-glucopyrancsyl)-o-D-
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glucopyranoside, (2R, 3R, 4R) -4-hydroxy-2-hydroxymethyl-
pyrrolidin-3-yl 4-0- (6-methoxy-6-deoxy-B-D-glucopyranosyl) -D-
glucopyranoside, (2R, 3R, 4R) -4-hydroxy-2-hydroxymethyl-3, 4-
dihydro-2H-pyrrol-3-yl 4-0- (6-deoxy-o-D-glucopyranosyl} —o-D-
glucopyranoside, a pharmacologically acceptable salt thereof or

a pharmacologically acceptable ester thereof.

18. A pharmaceutical composition comprising a compound, a
pharmacologically acceptable salt thereof or a pharmacolegically

acceptable ester thereof according to any one of Claims 1 to 17.

19. An a-amylase inhibitor comprising a compound, a
pharmacologically acceptable salt thereof or a pharmacologically

acceptable ester thereof according to any one of Claims 1 to 17.

20. A hypoglycemic agent comprising a compound, a
pharmacolegically acceptable salt thereof or a pharmacelogically

acceptable ester thereof according to any one of Claims 1 to 17.

21. A pharmaceutical composition for preventing or treating
hyperglycemia, postprandial hyperglycemia, or diabetes mellitus,
comprising & compound, a pharmacologically acceptable salt
thereof or a pharmacologically acceptable ester thereof

according to any one of Claims 1 to 17.

22. Use of a compound, a pharmacologically acceptable salt
thereof or a pharmacologically acceptable ester thereof
according to any one of Claims 1 to 17, in the manufacture of a
medicament for the treatment or the prevention of diabetes

mellitus.

23. A method of preventing or treating diabetes mellitus, which
comprises administering a pharmacologically effective amount of
a compound, a pharmacologically acceptable salt thereof or a

pharmacolegically acceptable ester thereof according to any one
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of Claims 1 to 17 to a warm-blooded animal.
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