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DESCRI PTI ON NOVEL DI HYDROPSEUDOERYTHROMYCI N
DERI-VATI VES Techni cal Field The present invention
relates to a novel 5 dihydropseudoerythromycin
derivative. Particul arl y, DESGRERES®Nt | nventi on

rel ates t ' TiMelel= '
derivativ§99§ﬂﬁ%ﬁﬁ¥é%égﬁgg§§§kﬁ#w @%¥€¥§25§4%%A§%X§§ory
action and stabl e. BackpgshiikaA tFiddia yt hr omyci n

(14-nmepbered ring, macrolide) is difficult %ﬁéuse as an

ant i - FRPI BRABPBE yL AGEHE St Fte3itfuId &¥6dsl y has an
daRlarbpELARBREGENr SRTE LD & wt AR | bagter bahadeyl Ofhe

To sol ve this probl em a pseudoerythronmycin derivative _
pee2enjreibEeptienngelaiees THE KIMTASATGUNSHCPIERJOENYGD romycin

PR At o y ST oRRGE 1 o8 b SAT BIRe Ly action

aadt isaabhas been reported. A representative conmpound is
EM703 shown by the followng fornmula; 20The
above- nent i oned pseudoeP?FﬁHGRVEﬁnAHEriyative has a
probl emkArbhgbiht $1 PRAEIBEA QU GR mdrAN JBBY iROWiBEicult to
sufficiently exhibited by oral adm nistration, since
usike agepivantvelnsl pare t9rylcadpipostidnasy ign sdaiud tangously has
e S, Lvel . X f Qqr .
e e eI e T R i SR, Boedops 7o
sadiveé ahdsspowvblgnpda phseudcat wih oaty@at ideriwatdval (12-

adm ni stration. Whj| Faghih R | ] R rtey PA,
"BEDE e “ANOMPER RIS st 1 Lt By 0 SEEiES,
worepayauizes ahdIndeons; 348 sepXyabirly eRpxaariyiameiaR ory
| actans "notilactides": potent and orally active

agitdlnnuitc fagenes. apj bk Paree Grmachiion 1ggg been reported.
BT 805 : Y : _
B Ebr R aegRIELRSG M Y E ARREY S P P Fogtowing

folratilaese (sugar at the 3-position). The docunent
descri bes that the 5 di hydropseudoerythronycin

derivatives ghow a weak gqstrointestina
ot iyl ty-p ing activityy but does not describe an

anti-Affl a ( qﬁﬁign;éﬁigclosure of the Invention
T ¢ t Lnvertho P avoid the antibacteria

of Zeryt|hronyci n and devel op a conpound
N mmat ory acti on al one,
particul arlly, €o develep a stabl e pseudoerythromycin

derivative® O Thej|present inventors have conducted
i ntensive studi exgh-A—aT @fif enpt to solve the
af orenenti oned pr nd succeeded 15 in avoiding

the antibacterial actton by using a 12-nmenbered ring

and fdPehaPoveduenhgonee RofpeRemy tr givaeim dRMy@tdve has a
f t her | BPL 0N 141 £ Id,
R R e A
siufféictieon 1l yAegbidi hgdyby t bea bradrein i stmeenitdmgn pimems dée

ngiﬁ%%gbgwhggpartly decomposed by an acid and becomes

L

comparatively unstable.

A dihydro form obtained by reducing to solve the problem
is stable to acid and shows good pharmacological action by
oral administration. While Faghih R, Nellans HN, Lartey PA,
Petersen A, Marsh K, Bennani YL, Plattner JJ. Preparation of

9-deoxo-4"”-deoxy-6, 9-epoxyerythromycin lactams “motilactides”:
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20 [1] A conpound represented by the follow ng fornula
[T Me 0 KB wherein Me is a nethyl group, Rl and R2
are the sane or different and each is a hydrogen atom

patremnt kyid grmally actdeyl pgoddipetacsabéonyl Broemy Med Chem
substjtute r..unsubstituted aryl -substituted .al kyl .

LeHoupt St o (P - EMsSR Gesarabey BxjeaFBBRy I grEGH Tdyetn

déd ke ve 0 10l AR hakK il 4graeBydebxRlfanfls Ref idladinose
conbi nation form together with the adjacent nitrogen

(2egy at suistiPesddion)unstbst deemenaldeyerikes that the
oL} EE Q5L o e Ry IR, 62231 A0 0ECNBY O ek
supstitutea or unsu

stituted acyl group or an
gasytesutest i ingle cheed ikyiltgxpoambéiplh groupit ilsul does not

hydrpogen atom., B is a hydroxyl ,group or a group
d?%ﬁfﬁf erfted _tlﬁjéfsj'faﬁma rﬁ(g%‘f:&?ﬁﬂl'a [11] 5Me wherein
Me is a methyl gpawe1dahred oifs thehydi8geioAt om or an
acyl Tgroup, or A and B .in conbination show =0, Ris a

gr oupThe prasanted WENtHO gim§witRgaveiAutae[ #pFibeeteyial
. wher ei i et 5 & :
A0S SR T (s BRIt LAL sy
infydmgaoopy artikRb aidrnks percdemilpaflyontehdevalop a stable

car bonyl .group .or subst.ituted or unsubstituted
P%W@?%%?é“ﬁ?%ﬁ%l%%ﬁ}s"ﬁs?ﬁ&t represented by the
fol | oyvhagpfesand arfdetddsvihal’e MendhetedniMeehsive studies in

methyl group, Dis O or NOH, or Dis a hydrogen atom
2Bt KR Er 6% 10 G Ui AHOLST ignes. BEBBL PRUSRE Succeeded

1HCREESEM SO d18 BRI OWANT iy 8yl ¥kiNg a 12-membered
ring and further reducing the compound to give a dihydro form,
thereby improving the stability to an acid, which resulted in
the completion of the present invention. Accordingly, the
present invention provides the following.

[1] A compound represented by the following formula [I]

[1]

wherein Me is a methyl group,

R; and R; are the same or different and each is a hydrogen atom,
an alkyl group, an acyl group, a sulfonyl group, a substituted
or unsubstituted aryl-substituted alkyl group, an aryl-
substituted alkyloxycarbonyl group, an alkenyl group or an
alkynyl group, or R; and R; in combination form, together with
the adjacent nitrogen atom, a substituted or unsubstituted

alicyclic heterocyclic group,
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20 wherein Me is a nethyl group, or a
phar macol ogi cal |y acceptable salt thereof. [2] The
compound of the above-nentioned [1], wherein Ris a
ROAGURA heHfegent edohy &heulbotiowary cfmnmﬁl,ﬂ)s[thltlu]ted acyl
Rl err wher ei_n IS met h rou R5 d R6 are
THHP S oA A EADSI oAty LeRHCRy AT BOb B or
A &k aC Wy MY aQonf?o aRd BGh;yEIrSQW." §abhPNos OV Roup
car bonyl group or a substituted or unsubstituted
repiggaed foupheorfod owangaéorvgiealiyl 5 accept abl e
:salt thereof. [3] The conmpound of the above-nentioned
5[1] or [chhe Wherein A and B in conbination show =0, or
?oglcally acceptabl e salt thereof. [4] The
oMethe afjpve- mentioned [1] or [2], wherein A
QFn atomand B is a hydroxyl group, or a
oglca |y acceptable salt thereof. [5] The
conpoun of the above-nentioned [1] or xéﬁqa erein A
Wh%r%llrhy\&ﬁ dg:éra aredhyan g reups aangoquS rept Y AP lpeg an
a%é&l W00 T Al Lin 1R WOREELNMB | Soa et hy|
ydrogen atom or an acyl group, or a

R phﬁrmv@mlqgm@ﬂqs cadeepigblt@esdbil lbhéngoformfitd ThET]
conmpound of the above-nentioned [5], wherein R4 is a

hydr atMen or a pharnmacol ogically acceptable salt
t hereof . b [7] The conmpound of any one of the
Mmabov ned[fif] to [6], wherein Ri and R2 are the

same o dlfferent and each is a hydrogen atom an
alkylcgkgup a substituted or unsubstituted benzyl
group or a benzyl oxycarbonyl group, or RL and R2 in
wleendl mate ars fz0mmtHylgetrverp ,WRs hat ¢ eRadjrac ee siatneogen
a a 25 substituted or, unsubstituted_ alic
oREferoly Frs FOE o Iy n By PEarTy “aLeBERBR e OF Fs
aﬁé' ke tiherRRfbinalt8bnTheoGOAPEHAEoRY1 t fito@boye-araiidaiiatited or
wherein Ri and R2 are the sane or different and
u@é’élhst%tlatfr@oﬁjd@@rﬁr}ﬁ SHROUP/| @vv@r*lbértHiPGQFoﬁﬁpﬁﬁ‘é?W@eq by the
Jely a? a hal ogen- 30 substituted benzyl
fé?l%%? ap arn%cologically acceptabl e salt thereof.
[ 9]p The conpound of the above-nentioned [7], wherein

tffu{;EbStltUted or unsubstituted alicyclic
e

h occhM@ group fornmed by RL and R2 in conbi nation
MeOgethrer with the adjacent nitrogen atomis a
substituted or unsubstituted norpholine ring,
whepetn difel v | mgrePiypereate A ¢ & Opy NroFr dPReDr ifiga

h?&rgggn p%ﬂ%?& %'%fé&ﬁccge.&tu%bl e-Hs,aI th)Ije[jgog substituent
represented by the following formula [V]

D
D

Oa_
M /\|>\ [V]

e
wherein Me is a methyl group,

or a pharmacologically acceptable salt thereof.
[2] The compound of the above-mentioned [1], wherein R is a

group represented by the following formula [III]
Re¢O, Me

Me/\x (1]
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[10] The conpound of any one of the above-nentioned
[1] to [9], wherein R3 is a hydrogen atom an acetyl
group, a substituted or unsubstituted benzoyl group or
wite benz WXy ar hertHy 1gigaopp, ORs aampd aRdmcr@I apecabinyg or
acce table alt thereo ound, of t

ot D R 19 & WHELepRTRIEPE 3Engh Sobh HU: £ B

aﬁ&l%t Ilhuib%ehb%au%ﬁbghb&ua eaBsShYy] GHFOUP X A éazmz;qythted or
group, or a pharmacol ogically acceptable salt thereof.
U¢amﬁsqiﬁﬂﬁQﬂIQ%thfnﬁmﬂé@u@d o5 plpharmacologically

qgg[ My omycin A 6,9-epoxide (2)

a%g%% - négﬁgf)- -§¥ﬂ§dro-pseudoerythronycin A
[5]9Th¢xn@mhbuddﬂof the above-mentioned [1] or [2], wherein A
aﬁli(s N-rret he)/ %Fel N-benz_)él 9- d| h%ﬂ ggf(r:ﬁf};onyc

agwépggﬁﬁg gﬁjﬁnghgﬁgéfchhydro pseudoerythrony0|n A
6, 9- 20 epoxi de

[ B sTl@l@(caomp@m el )(U‘Zﬂ gheye-Nepsaoper- 914 AT dE dpsetheein

de%gﬁyﬁyﬁgghéﬁfjgﬁﬁﬁf?%- Iorgbgﬁzy%)ggogphydropseudoe

pharmaomy@grcd&lyShaqnpdahieZ&a@I)thereof
ST et PE I Moot 8k H9PBRUTDP Wil fein &
ided 112;:&1.40@&1&1 FoY ra}wlé Jif=d lg'iﬂi!lbo'rb%‘rﬁ‘jééﬁﬁﬁﬁoﬁy nepseu
doerythronycin A 6, 9-epoxi de (9)
fgbl awing - FgErek pkbbyl ) ] - 9- di hydr o- pseudoer yt hr onyci n
=A 30 6, 9-epoxi de (10)
—12 13- gpxy- 9- di hydr o- pseudoer yt hromycin A 6, 9- epoxi de
11) d ?@K 0- cl adi nosyl ) - 9- di hydr o- pseudoer yt hronmycin A
Mde Eﬂ 2)
ty - di hydr o- pseudoeryt hronycin A 6, 9s

(13)

2' - 0- acetyl-9 di hydr o- pseudoe(ythrony0|n 6, 9- epoxi de
w gqyln Me is a methyl group and Ry is  a hydrogen atom or an

g?iﬁérgﬁﬁmt 9!'&‘;% né;kom%mw%c%e@t%%oeagedeﬁéy&of

[8]- Dhacebtypoded 3oD- tlh@obmosaﬂn)erﬁldmﬁaddr[@]:% kbeopsauBoels a
rythromycin A 6,9-e OXIde rbanat e
A A
[A]GTﬂeeB@%pgﬁnézoﬂ3a§@T$K§EHﬂ3tHéfabove—mentloned [1] to [6],
de(31- N—weth p- chl or obenzyl) - de( 3- 0- cl adi nosy
wh)eregndRh séaao‘éhyt BEBERT ndkf B e idieach 1s a

hydrogen atom, an alkyl group, a substituted or unsubstituted
benzyl group or a benzyloxycarbonyl group, or R; and Ry in
combination form, together with the adjacent nitrogen atom, a
substituted or unsubstituted alicyclic heterocyclic group, or
a pharmacologically acceptable salt thereof.

[8] The compound of the above-mentioned [7], wherein R; and R
are the same or different and each is a hydrogen atom, a lower
alkyl group having 1 to 3 carbon atoms or a halogen-
substituted benzyl group, or a pharmacologically acceptable
salt thereof.

[9] The compound of the above-mentioned [7], wherein the

4
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10 (18)
2' -0-acetyl -de(3-0-cl adi nosyl ) - 9-di hydr o- 3- ket o-de(3' -
di met hyl am no) - 3' - nor phol i no- pseudoer yt hromycin A

s € epoddierd 2nE3caibotatieal 18yclic heterocyclic group

de( 3-Q-cl adi nasyl ) - 9-di hydr qg-.3- ket o- 3' - di [ anin
et B PoRB, Ko, T STSART i (A8, B ePokl deadiaoent
nﬂé&éé%&ﬂﬁﬂﬁ@&kﬁal%u&%@ﬁtuted or unsubstituted morpholine
de(3"-N-nmet hyl )-2'-0-3" - N bi s(benzyl oxycarbonyl) - de( 3-
ring c | RiRSIng Cidichy BieeEEia6eFyPAr 8FyRYREALidine ring, or

- ' . > t 2

é S%k?%! - Klg- rrledotqﬁ]/!%l]l§ a@(e%%gﬁll%r cs)gclé(r_izy%/)ll)e]-:?jgfé- 0- cl adi nosy
[10} Thei tynbb@ardd ket cangs vt ev )t tro nglod e Andyt9-capoki dd to [9],

12, 13- 20 .carbonate 22 .
WBERSD  46 AoSYRFoBet: ALEPo- BB ( 3 hetiH R GRSt Euted
ofﬂﬁﬁgﬁﬁéﬁitdﬁémdﬁﬁﬁ&%hf@E%@bnoA 8, BefROXbfA¢carbonyl group,

12, 13- carbonat e (23)
o¥ed PharmattiAgically ErcerterdBeizyt) therged: cl adi nosy

e A R AT e o) SRERAA: 15
hylet@ye-atatmy |3 -Bibstitmted orobesnps}itetsdoactayl nesyup or
lol?’_ 9- d%h%gr 0- 3- ket o- seudoerﬁthrg1 cig A6 9-fgoxi e,
2 e PR Wt R o e A Ry AEEEP RO dart SPREPERP IS [13
tHéeedol | owi ng conpound 30 (1)
de§ 3' -N-net hyl )-3"-N-(p-chl orobenzyl) - 9-di hydr opseudoe
[+91 nFlem/Er Wl i D-cppaide  (2) _
(ﬁfg%%%@%%p%rﬁh;ﬁm{y@iﬂ( '32}5‘%‘, 9-dpBydrgpseudoer yt
(Ap(@e (B fﬁétméfttl)yﬂ' ~NdipryvelrcorsiesdiopgtytHe8y0in| Ade ndsypoxide

- .35, 9-di hydr o-3-ket 0- pseudoer vi.hr cin_A .
(8] oo B TN T PR R S AR Pkl B v pgrvein
6pocepbabde salt thereof. [ 14] A pharnaceuti cal
conmposi tion conprising a conpound of any one of the
(4bobEsndat 3 orfbdng iy Yo LYo o PSREAREE S BEPRYFEY B 6/ 9-

geptable salt thereof as an active ingredient. [15]
e?’ﬁe p%]ar maceuti cal conposition of the above-nentioned
(p14biswité ¢B +N-nustEdy If Jorb itshel 3 rdjptnginayils —8r-di hgdreent
of an inflammtory. déd ase. . e[16] The pharmaceuti cal
PE%H@%%H"E%’F]O%W%@a ee-pr?@ﬁtq oned /o [15], wherein
(6hedk ngt anrvmd €1yl )+ Feaseg-hbriobidnayiat-oFyi hodeb-

di sease. [17] A nmethod for the prophylaxis or
PEPRAPREVENBIIYFLR f} | minRA%E AR sease,  which conpri ses
L1 0k $% e j AT -a-cagppaund of any
(Zﬂgﬁ %1{ §%hgigg%%§%&%eyn¥ﬁoned [@;ﬁdiiooq[zlg]&gor a
pphudoacptbybwtiy Actdptepigzidsal t thereof to a patient

' eghieo%i 18TD___tdf_g N
(BBoUBT hant T oG IR R o s Ly e E5Py T 485 e
pb&udbei (i hasmpE Of YA bpvelegl serse. [19] Use of a
conpound of any one of the above-nentioned [1] ,
(9) de[l2-(l-hydroxypropyl)]-9-dihydro-pseudoerythromycin A
6, 9-epoxide
(10) 12,13-epoxy-9-dihydro-pseudoerythromycin A 6, 9-epoxide
(11) de(3-O-cladinosyl)-9-dihydro-pseudoerythromycin A 6, 9~
epoxide
(12) 47,13~0-diacetyl-9-dihydro-pseudoerythromycin A 6, 9-

epoxide
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20 to [13] or a pharmacol ogically acceptable salt
thereof for the production of a pharmaceutical agent
for the prophylaxis or treatnent of an inflammatory

ﬁBse25f0 ad¢Ol Thed ilseief-dseadakeyehmenyconed pl9tepoxide

in th an mrat ory di sease i.s_an tory
#ﬁ: al gl amino )K3cor?’r‘?§|1’§‘|°&|ln8agk§éby bipri si ng
pgéua@@ﬁttrtﬁmwﬁlmwmu@@ﬁd@r treatment of an
|nflannatory di sease, which conprises a conpound of

(BRY dheovice el o lA=GnaiEbmes i dreipydross-keto-

t alt, the n active

b R R L b o e

(2§ nte 8B-@-aml ad i rsdwmgyil )d- el ilgeltof-Gr- kiette - psepdybaxthromycin A
t eat nent o i nfl.ammgt ory di sease. Detail ed

Déé?:?‘?}ﬁt‘i%% {%'faf%ﬁcealikrﬂfngﬁt In the conpound
(Lepresent gy k{E) 1@reshormibael(Blo-thedinosyl) -
steric structures at the -position and 93s position
9a¢ehyr@r0p@$w<é@maytr1}rcrm>rﬁﬂtred% S peMpeEnd of the

gssnL !é‘&?{‘%i O%b PACOIPASHER A1) —Sgt—%tf §8U§L§e% kBe3r -

- posr i on and posi tion. e present
dsmethylamim@h—Bt+mpfpﬁd@mnqypﬁgudqe;yahsbmacghtAcﬁaBﬁepox1de
1g ﬁganched chain al kyl group having 1 to 12 5 carbon

1 OFECRFPARYR1 i ¢ al kyl group having 3 to 10 carbon
(AbPNEe ( Excan@i@@mcbwp)ofwdmtyui@@wumwdegmua,—tmaahylamino) -

et hyl group, an n-propyl group, an n- butyl group
3’-@@@9@1@%@%%@%%0@% &n SmemeFi e éﬁméé Caponate
Eo9cg¥' 39ft@ktrtetﬁ§m@olui AP, s @AY A% caGh8HRI ) 2e (3-0-
n-undecyl group,” an n-dodecy 10 group, an |sopropy
c@aduppsgh)r%ﬁ@umydrgﬁpmgudqenyﬂthMxﬂlngﬂo@p9—apox1de 12,13-
% butyl group, an isopentyl group, a tert-pentyl
CBF 8B2“% neopentyl group, a 2-pentyl group, a 3-pentyl
(gnouge (8’ 2Nh@é1y1hy;groy'p-Na p-eH I QEnEn g9 wHae (8-0-cladinosyl) -
cycl oprop group, a_cycl obutyl group, a cyclopentyl
Sgeéhpdra- gyt%%szwwé%tmth@wm A6 PO A5up 2and -
%QBOEEE§ with preference given to a | ower al kyl group

avin to 3 carbon atons (nethyl group, ethyl group,

ﬁZprdpyB grolpdenesyl) -9- dlhydrotd&a1ﬁ1§mmﬂihylamin0)-3’*

ngEPRog} B RRUTRG: KRTYRY GHE e 730 HnangarEonate

(eB3i HeadBkyk-g&oHPl Nayi Ag- (lpwutl&rcﬁﬁmﬂ B -0 ca_adlnosyl ) -
cyclic alkyl grou havi ng to 10 carbon atons,

9a@19hy§r@ué ke ?n@seau%@%ywowqﬁ Por® i ﬁmrédiecﬁgvm-
1§5E éPlQHQHQ ﬁggtgg drto 12 carbon atonms or a cyclic

group having 3 to 10 carbon atons, or an acyl
Qﬂ@uﬂeNaVrNgmahhaly+3ngm4p+mhd¢npbfnzyhcrdaﬂ&:ﬂr@dadlnosyl)

ato used herein cyclrc
“veser pe e nar ety et b B B Y o 14
o@aabgna@maaalogxaaplgESa&&@MM nfatluﬁ&r&miwyl group,
a _bi hen¥ roup, a naphthyl group, an anthryl group,
&3éh R&n ﬁrnggﬁauﬁo%Rﬁut%e | i ke. Exanmpl es of the acyl
(9" OuR ( §0 NDﬁEHH9l? %Diﬁy GERUDr o 15Eh ALY - AHMRo -
proprony group, ut yr group, an ‘i sobutyryl group,
paemdbemythgpmup;nah Gs%vap@xydegroup, a prvaloyl

P AT rasrenrbopt SR 2T onds o i ¥ oot onoy

pglRdpe rgthesaoylngnoepy-apsapdd hey!l gr oup and the 35
like, wth preference given to an aceu% roup and
)t

(Bengeyp’ ﬂraeﬁhyth f helpfRseht ospher Iy Pardor - Chﬁ?eladlnosyh
— uge r -
i e e R
substituted acyl group Exanplgs of
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5 the substituent include a hal ogen (iodine, brom ne,
chlorine, fluorine), an al kyl group (as defined
above), an al koxy group, a hydroxyl group, a
chaloagate,substituted al kyl group, a hal ogen-substituted
al koxy group and the I|ike, erence |ven to a
Ot <Rﬁ9rmaﬁ9kﬂﬂa§aﬁéaePﬁcepﬁm%iﬁkg§$£ fgﬁ *?5-an 1o
[ A KRR havidad %oﬁbb@hﬁ'ﬂbnchamﬁrﬂélb@%C&@ﬁbﬁlﬂi Nf any
al’kyl "group having 1 to 12 carbon atons or a cyclic
orzg koff Eh&nﬁqu§ﬂmﬁ§t30P@dld1&aF@oﬁ153oﬁ§ aER%%fW%ﬁPlOQlcally
there y n YeQEOUpP, a
a%ﬁepox ro&%g%ﬂéfg% gﬁ F %g§§vgré§%?8§ %utoxy
[mpwphe @%Md@itprdaﬂomm@bedpioa &% the above-mentioned

dlneth | et hox r oy ent oxy.qgrou a
[%4 %ljog(yliﬁ%d% ggﬁefg)%?plggsébg 8rptreatment of an
Afﬁﬁxﬁ%wtd&@é&r@up, a cycl opropyl oxy group, a

cycl obut yl ox roup, a cycl opentyl ox rou
rb%blm&m%ac&w%an@%@@sﬁt@% Phuthe. above-mentioned

(8] 29 SRS AL G i3 s nggaes@a@et he an ipflfmmatory

'ogen- su St group are an a gr oup
bnﬁ@éldﬂ:ﬂembabove) and an al koxy group (as defined

bove), h are each s tituted one o ur al
PAF it e Rt (e Ehssveanis O BredPReRf, Brond
1 5Pe&ihd €&ty Qi‘lséil% SiasH td&r@(il%resuﬁﬁmbﬁﬁstétedg an
aryl - substltuted aIkyI group” neans an
eﬁﬁegbswt%m@mercyﬁ -3 | e @ Ta Ay 0@@096 shegabove-
t b t T
nSPEMCALER] L PR rn e gy TP ceptable salt
tﬁefeﬁédtcab@v;eatmfﬂstm utessdtl riyleacreoafr yI group (as
flned above uch a Inet r,ou benzy
(FbuBRe BEGHSher! Tt FC GO B dranyl RBERGET 36"
:LHE@éJzﬁméféi: Ydii SED0) 4 s arpheinlleititorgr We@.pﬁeﬁehbyl
group), a 3-phenyl propyl group, a 2-phenyl propy
[é%uiéseaoﬁ @hfémp@mqfw%raéup ong Kipidsy | VﬁyF“eEFéEiBed [1]
t hyl e
R A o i i
p@bdhb’élanybfsalbphatmacmh’aldeyll agegup forcitige paopb§laxis or
al kox gro P fined abQ%g% a hal ogen (as defined
t566§9@¥n % kjyrll g?%t?% S35 above), a hydr oxyl
[gb?uﬁheauQ@ ggerhs ubsdyd Wt added Qroyp whasedef icthed
above), a hal ogen-substituted al koxy group (as defined

infdemnasnayt AESeake, 1niath Pt pikasel digease.
[Ea'(]fﬁerqgméé’%fét ) 5@@5%8&&9&%&&%& RO @Rg

ers o S stit'uents are optional and are
pmophpaakusubartyeatmemEdafV&mﬂumilEMmaunnxid%ﬁaame,owhlch

nor e ,substi tuents f substltue:pt%~é be the.s

C&F‘Pf—’éﬁ@ﬁt a compouh&‘ln el TR —ment t%ﬁ%d r[1] to

X ion,

[1@']YBrSHbﬁhakﬂéégl%KdéDKyCﬁWAbm cmamt reRitscdNas an

al kyl oxycar bonyl group having a straight chain or

agitafyehaaoeRaian by k?ﬂd of oL HeRD fip e SR tddi b diakt & agent
c al Ky t

B Y b 0 h A R D A L B e of a0

ialf0eejnatBxgnpiesaséer eof include a benzyl oxycarbonyl

group, a_15 trityl oxycarbonyl grou a
Dt d s RBERFEBEY BB, BEabPs LT Chda
phenetthykaxyeanpennt 8EpLdsamted ey | tike, abdtdrmentioned

preference given to a benzyl oxycarbonyl group.
flormuAe ghdsefihespeerifcatrertutes akl ks 3@ Rftifpron and 9-

A cR, Sk a&g'et 889@& u?ér?%afﬁﬂfge&ha' ealese?%hnar B¥Pthe
B ng car on at , or a cyclic alkenyl

group having 3 to 10 carbon atﬂns and one unsat ur at ed
bond (doubl e bond). Exanples thereof include an allyl
group, a propenyl group, a butenyl group, a

cycl ohexenyl group and the |ike. Preferred is an allyl
group. In the present specification, the "al kynyl

group” neans a 25 straight chain or branched chain
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sul fur atomand the |ike. Specific exanples thereof

include a pyrroline ring, a pyrrolidine ring, an

i mdazoline ring, an imdazolidine ring, a pyrazoline
prdd¥ht arniwnazeh eéndempbBgesaaplpetéedestsoneags & the 8-

pi per azi ne rlng, a.morpholine ring and the 5 I|ike.
PQﬁ%§¥QWéH“%reP§S&5ﬁﬁﬁol|ne ring, a piperidine ring, a

pi perazifife &Jrré%e%ﬁld s@e@)ﬂfﬁ@ht@bﬂe Eh@g“aﬁ]ﬂjﬁl group” is a
particularly preferred are a norggo ine ring and

s tpi glegtetzice imi 1oy b@aawpbeés Cbﬁltlhé MﬂangP‘&Iénlﬁa‘Cﬁn‘I hJe to 12
c al, C%Cl‘rlo%nshet er. 0%5)9 11% %ﬁ_% Qghﬂdg ?En&l gy{o 9 ®UWarbon

F1NEd Abbvé an ary defi ned

’@ft@é/e) ,Exan@aébomhbrgbﬁumn(:Euge atﬂnethj?br@mam,l oznedethyl group,
aryl -substituted al kyl

¥yﬁrbon group) and ihe l i

ARV PO e oTy e SSRME: oPRFPENERE GHEEE an n-

h&EAFD dfodh N egeR AAMgr3lpal kvl ngbeepl greubstad U!E-ef@onyl
or” unsubst’i t ut ed benzyl “group or a benzyl oxycarbo

gngmt@m amrn-Riechs azmmm iam @orcmdﬁémloarpépm ap o@e@@%?cyl

h the adj ace rogen.a u ut
ARt (L0 et AT o GeyEr Ve drip! Worer outyl
gﬁ@ﬁr@b&é’rt%u@‘iﬁ o2 ar,e aphe ssane Lo dirbhipr eat tentt-pentyl

each is a hydrogen atom a_| ower roup.havi
TTG58, ARSI O BB A GgOR SR BFPHbed panBSTETL roup,

agf-ol"r'@x%Pr gFund, 3Q 2 ddt yaorficnat, i anchensprbpget bebup, a
e adj acent nitrogen atom a substituted or
Cja@é@blst}’l LR M ke enitiyg, JEOpPperi GYRECRPRYL @roup, a

Ihgﬁ%tl_ NE cﬂzﬂ% Unf e rl‘l']éeq' Qﬁtﬁ'l' g e%%)%@ggF g!L ?ﬁ ‘F]o a
of a plpérazi'ne ring). anpl'es of the
éuést alhﬁhtgflfuﬁ Heawalrice Vic lticc Shetaebony etiomsgrinephyl group,

i nclude 25 an al kyl_ grou s defined above), an aryl
eBRBhpIF AP uetT gU%TP %gféqbonyl group (as defined
abovejn apge thesdd ke sgaEfdad dns ahearykysugsbiput ed a

al kyl oxycar bonyl group, and nore preferred is_a
fpemyy| okyerr bmyACYy ARPURIGW NG &f staBighs Rhaibgen

at o n y tqi tut
B i
cgeoup, abky e @r@ﬁ;erm&j;n@ Tydr ddercaatbom artoas , aeat §1|cyl group

nSTSUB &r SErEHTlD TS CEIN ThE TR SR P oPharR having

o[ kbl 12 %r%@r§t6}né\moﬂ5a%j@fﬁ/|a19{éﬂﬁ gﬁ'@@pRﬁaWSnQ 3 to 10
hydr ogen at om or an Wf group, or

cevhbhnatpos, ppefan atyl SHOWE-(1aReg §npé‘rrtylcl9F59PPyhaVlng 6

f
oB SHCEER bt SO0 R B0 PLseL b geotp s «
mbRpEVELiIORE whie et hi dvbatanat irethyd rqracipon BFocapd hREFing 6 to

1308, a0m,r ShEerent 30 2ach s, et pueh: ket
bﬁpﬁslhggg?gjk?g% SUQ RipR BPD S # s edalrp raritisis lgirbiiped a
phenanthry% group and the like. Examples of the acyl group
include a formyl group, an acetyl group, a propionyl group, a
butyryl group, an isobutyryl group, a valeryl group, an
isovaleryl group, a pivaloyl group, a hexanoyl group, an
acryloyl group, a methacryloyl group, a crotonoyl group, an

isocrotonoyl group, a benzoyl group, a naphthoyl group and the

like, with preference given to an acetyl group and a benzoyl
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Speci fic exanpl es of preferable conpounds of the

present invention are shown in the follow ng Tabl es;

however, the conmpound of the present invention is not
gkboapted thereto. The 15 definition of each synmbol in

the present specificatian.i s .as follows. s hyl

gr oupt™ E‘fef?e éf%ﬁerd? SRS CHBEA NS Epr Sbﬁ E}’%%‘Blgﬁ{lﬁé or
uRsHBXY] t @F &Y cAC (grRERY me@@URn BakubBenZ)tedr 88p1 group

pCl-Bz1l: a benzyl group substituted by a chloro group

(as €pEiped @b )pord t3 GWPSIBIBLE: agYled¥9hPgr dipmples of
b H . t _ s ’ )
e’ %%l&%ylaﬁgex%/yﬁ%&.rﬂa@ LHUR AL (g%gg'ﬁ%«?f Besiihen: chiorine,

enz group substitute uoro group
fatothee paran positl groyd - B&l ded ibenz poogedupan alkoxy group,

substituted by an i.odo group.at .th ara- posi tion,
a oé’aﬁ‘ﬁyi agjb%%%’y 12 d}agld’@gegh_ éjtk%sttd‘tté%e&/ ag kg’ EI 8 8U4f ollp
hal ob8f- SubHer t RSP s #d:8N.gr¥dpy Ball thebenxyl, gieHppreference

substituted by a chloro group at the neta-position, .
gHUFB- B212 Rebednfyl grolsesubSERint eBNByaskoxy group 1s an
a&kggkug%&gﬁtmir%%%@af RAYATP 8 biaRchBAVBREZL: a1ky1

a benz oup substituted by a methoxy group at the
gpanp- pasitg oh, tChlZ2 catienr \dtmnsc arbenylycgricup l kpBr gBeup

NSRS S phe) 1) OFE IR TATS o EERDYF Sor bR SUbot T ot &
mBY h8x By Ayhip OT S R @lo ey RAfH- ROPriopdxy fabhe,la 1-

Compound No. (Exanple No.) (EM RlL R2Z R3 R4 R5 R6 903
m@EQgﬁ@pgogy group, a butoxy group, a 2-methylpropoxy group, a
1,1-dimethylethoxy group, a pentoxy group, a 3-methylbutoxy
group, a hexoxy group, a 4-methylpentoxy group, a
cyclopropyloxy group, a cyclobutyloxy group, a cyclopentyloxy
group, a cyclohexyloxy group and the like. The halogen-
substituted alkyl group and the halogen-substituted alkoxy
group are an alkyl group (as defined above) and an alkoxy
group (as defined above), which are each substituted by one or
plural halogens (as defined above).

In the present specification, the “substituted or
unsubstituted aryl-substituted alkyl group” means an
unsubstituted aryl-substituted alkyl group or a substituted
aryl-substituted alkyl group. The “aryl-substituted alkyl
group” is an alkyl group (as defined above) substituted by an
aryl group (as defined above), such as a phenylmethyl group
(benzyl group), a diphenylmethyl group, a triphenylmethyl
group (trityl group), a phenylethyl group (phenethyl group), a
3-phenylpropyl group, a 2-phenylpropyl group, a 4-phenylbutyl
group, a biphenylmethyl group, a naphthylmethyl group and the
like, with preference given to a benzyl group. Examples of the
substituent of the aryl-substituted alkyl group include an

alkoxy group (as defined above), a halogen (as defined above),
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HHHHH 901 (Exanple 2) H MeHHHH 912 (Exanple 13) H

Bzl HHHH 928 (Exanpl e 29) H pCl- Bz1HHHH 900 (Exanple 1)
Me MeHHHH 933

an alkyl group (as defined above), a hydroxyl group, a
halogen-substituted alkyl group (as defined above), a halogen-
substituted alkoxy group (as defined above) and the like, with
preference given to a halogen.

Unless otherwise specified, the positions and numbers of
these substituents are optional and are not particularly
limited. When substituted by two or more substituents, the
substituents may be the same or different.

In the present specification, the “aryl-substituted
alkyloxycarbonyl group” means an alkyloxycarbonyl group having
a straight chain or branched chain alkyl group having 1 to 12
carbon atoms or a cyclic alkyl group having 3 to 10 carbon
atoms, which is substituted by an aryl group (as defined
above). Examples thereof include a benzyloxycarbonyl group, a
trityloxycarbonyl group, a diphenylmethyloxycarbonyl group, a
phenethyloxycarbonyl group and the like, with preference given
to a benzyloxycarbonyl group.

In the present specification, the “alkenyl group” means a
straight chain or branched chain alkenyl group having 2 to 12
carbon atoms, or a cyclic alkenyl group having 3 to 10 carbon
atoms and one unsaturated bond (double bond). Examples thereof
include an allyl group, a propenyl group, a butenyl group, a
cyclohexenyl group and the like. Preferred is an allyl group.

In the present specification, the “alkynyl group” means a
straight chain or branched chain alkynyl group having 2 to 12
carbon atoms, or a cyclic alkynyl group having 3 to 10 carbon
atoms and one unsaturated bond (triple bond). Examples thereof
include a propargyl group and a l-pentynyl group.

In the present specification, the “substituted or
unsubstituted alicyclic heterocyclic group” means an
unsubstituted alicyclic heterocyclic group or a substituted
alicyclic heterocyclic group. The “alicyclic heterocycle” is a
monocycle free of conjugated double bonds in the maximum
number, which is formed by binding of carbon atom with at

least one hetero atom such as oxygen atom, nitrogen atom,
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(Exanmpl e 34) Me Et HHHH 940 (Exanple 41) Me i PrHHHH 962
(Exanpl e 62) Me nHexHHHH 902 (Exanple 3) Me Bzl HHHH
904 (Exanple 5)

sulfur atom and the like. Specific examples thereof include a

pyrroline ring, a pyrrolidine ring, an imidazoline ring, an
imidazolidine ring, a pyrazoline ring, a pyrazolidine ring, a
piperidine ring, a piperazine ring, a morpholine ring and the
like. Preferred are a morpholine ring, a piperidine ring, a
piperazine ring and a pyrrolidine ring, and particularly
preferred are a morpholine ring and a piperazine ring.
Exampies of the substituent of the alicyclic heterocyclic
group include an alkyl group (as defined above), an aryl group
(as defined above), a carbonyl group (e.g., the aforementioned
aryl-substituted alkyloxycarbonyl group) and the like.

R; and R, are preferably the same or different and each
is a hydrogen atom, an alkyl group, a substituted or
unsubstituted benzyl group or a benzyloxycarbonyl group, or R;
and R, in combination form, together with the adjacent nitrogen
atom, a substituted or unsubstituted alicyclic heterocyclic
group. More preferably, R; and R, are the same or different
and each is a hydrogen atom, a lower alkyl group having 1 to 3
carbon atoms or a halogen-substituted benzyl group, or R; and
R, in combination form, together with the adjacent nitrogen
atom, a substituted or unsubstituted morpholine ring, a
piperidine ring, a piperazine ring or a pyrrolidine ring
(preferably a morpholine ring or a piperazine ring). Examples
of the substituent of the alicyclic heterocyclic group include
an alkyl group (as defined above), an aryl group (as defined
above), a carbonyl group (as defined above) and the like.
Preferred is an aryl-substituted alkyloxycarbonyl group, and
more preferred is a benzyloxycarbonyl group.

R; is preferably a hydrogen atom, an acetyl group, a
substituted or unsubstituted benzoyl group or a
benzyloxycarbonyl group, more preferably a hydrogen atom or an
acetyl group.

A is a hydrogen atom, B is a hydroxyl group or a group

represented by the following formula [II]
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Bzl Bzl HHHH 905 (Exanple 6) Me pCl-Bz1HHHH 919
(Exanpl e 20) Me pCF2-Bz1HHHH 920 (Exanple 21) Me
pBr-Bz1HHHH 921 ( Exanple 22) Me pF-Bz1HHHH

Ol

OMe
Me
ﬁ/o& [l
Me

wherein Me is a methyl group, and Ry is a hydrogen atom or an
acyl group, or A and B in combination preferably show =0. Ry
is particularly preferably a hydrogen atom.

R is preferably a group represented by the following

formula [III]
ReOy Me

(1]

Me

}

OR :
wherein ée is a methyl group, Rs and Rg are the same or
different and each is a hydrogen atom or an acyl group, or Rs
and Rg in combination show a carbonyl group or a substituted or
unsubstituted alkylene group.

Specific examples of preferable compounds of the present
invention are shown in the following Tables; however, the
compound of the present invention is not limited thereto. The
definition of each symbol in the present specification is as
follows.

Me: methyl group, Et: ethyl group, iPr: isopropyl group, nHex:
n-hexyl group, Ac: acetyl group, Bzl: benzyl group, pCl-Bzl: a
benzyl group substituted by a chloro group at the para-
pdsition, pBr-Bzl: a benzyl group substituted by a bromo group
at the para-position, pF-Bzl: a benzyl group substituted by a
fluoro group at the para-position, pI-Bzl: a benzyl group
substituted by an iodo group at the para-position, oCl-Bzl: a
benzyl group substituted by a chloro group at the ortho-
position, mCl-Bzl: a benzyl group substituted by a chloro
group at the meta-position, pCF3-Bzl: a benzyl group
substituted by a trifluoromethyl group at the para-position,
pOMe-Bzl: a benzyl group substituted by a methoxy group at the
para-position, Cbz: a benzyloxycarbonyl group, pBr-Bz: a

benzoyl group substituted by a bromo group at the para-

12



922 (Exanple 23) Me od -Bz1lHHHH 923 (Exanple 24) Me
nCl - BzZ1HHHH 924 ( Exanpl e 25) Me pl-Bz1HHHH 959

(Exanmpl e 59) Me pOMe-Bz1HHHH 957 (Exanpl e

position, pMe-Bzl: a benzyl group substituted by a methyl

group at the para-position.

Table 1

oo, @ [n [ [n s [w [w
903 (Example 4) H H H H H H
901 (Example 2) H Me H H H H
912 (Example 13) H Bzl H H H H
928 (Example 29) H pCl-Bzl H H H H
900 (Example 1) Me Me H H H H
933 (Example 34) Me Et H H H H
940 (Example 41) Me iPr H H H H
962 (Example 62) Me nHex H H H H
902 (Example 3) Me Bzl H H H H
504 (Example 5) Bzl | Bzl H H H H
905 (Example 6) Me pCl-Bzl H H H H
918 (Example 20) Me pCF3-Bzl |H |H H H
920 (Example 21) Me pBr—-Bzl H H H H
921 (Example 22) Me pF-Bzl H H H H
922 (Example 23) Me oCl-Bzl H H H H
8923 (Example 24) Me mCl-Bzl H H H H
924 (Example 25) Me pl-Bzl H H H H
959 (Example 589) Me pOMe-Bzl | H H H H
957 (Example 57) Me allyl H H H H
929 (Example 30) Me propynyl |H H H H
958 (Example 58) Me pMe-Bz1l H H H H
961 (Example 61) Me SO,Me H H H H
960 (Example 60) Me Ac H H H H

13




57) Me allyl HHHH 929 (Exanple 30) Me propynylHHHH 958

(Exanple 58) Me pMe-BzlHHHH 961 (Exanple 61) Me

SO2MeHHHH 960 ( Exanpl e 60) Me

Table 2

Compound No. (EM)
R: Rz R3 Ry Rs Rg
(Example No.) .
811 (Example 12) Me Me H Ac |Ac H
8913 (Example 14) Me Me Ac H H H
927 (Example 28) Me Me pBr-Bz |H H H
930 (Example 31) Me Cbz Cbz H H H
914 (Example 15) morpholine H H H H
955 (Example 55) piperidine H H H H
956 (Example 56) pyrrolidine H H H H
N-Cbz-
965 (Example 63) H H H H
piperazine
966 (Example 64) piperazine H H H H

14




AcHHHH Table 2 R60N-R2 Compound No. (EM (Exanpl e
No.) RR R2 R3 R4 R5 R6 911(Exanple 12) Me Me H Ac Ac

Table 3

Compound No. (EM)
(Example No.) A R Rs Rs Rs
910 (Example 11) Me Me H H. H
934 (Example 35) Me H | H B H
941 (Example 42) H H H H H
1915 (Example 16) Me |Me Ac H H
916 (Example 17) Me Me Ac C=0
925 (Example 26) Me pcl- H H H
Bzl
926 (Example 27) morpholine H H H
946 (Example 46) morpholine H C=0
948 (Example 4 8) morpholine Ac C=
931 (Example 32) Me Cbz Cbz | H H
936 (Example 37) Me Cbz Cbz C=0
942 (Example 43) Me Cbz Cbz |C(CHs3)>
950 (Example 50) morpholine H C(CHz) >
951 (Example 51) morpholine Ac C (CH3) »

15



H 913(Exanple 14) Me Me Ac HH H 927(Exanpl e 28) Me Me
pBr-Bz HH H 930( Exanple 31) Me Cbz Coz HHH

Table 4

Compound No. (EM)
Ri Ro Rz Rs Re
(Example No.)
918 (Example 19) Me |Me H C=0
917 (Example 18) Me Me Ac C=0
938 (Example 39) Me H H C=0
944 (Example 45) Me H H C (CHs) »
pCl-
949 (Example 49) Me H H H
Bzl
pCl-
939 (Example 40) Me H C=0
Bzl
pCl-
947 (Example 47) Me H C (CHjz) »
Bzl
937 (Example 38) Me Cbz Cbz |C=0
943 (Example 44) Me Cbz Cbz | C(CHz)»
935 (Example 36) morpholine H C=
932 (Example 33) morpholine Ac C=0
953 (Example 53) morpholine H C (CHz) »
952 (Example 52) morpholine Ac C (CHs) >
954 (Example 54) morpholine H H H

16
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914( Exanpl e 15) norpholine HH H H 955( Exanpl e 55)
pi peridine HH H H 956( Exanpl e 56) pyrrolidine HHHH
965( Exanpl e 63) N- Cbzpi perazine HH

Table b5

Y OR,
EM906 ~908 EM909

Compound No. (EM)

R Rz R3 | Rg D
(Example No.)
906 (Example 7) Me Me H H 0
907 (Example 8) Me Me H H N-OH
908 (Example 9) Me Me H H H, OH
909 (Example 10) Me Me H H

Particularly preferable compounds are (1) 9-dihydro-
pseudoerythromycin A 6, 9-epoxide, (2) de(3’-N-methyl)-9-
dihydro-pseudoerythromycin A 6, 9-epoxide, (3) de(3’'-N-methyl) -
3’ -N-benzyl-9-dihydro-pseudoerythromycin A 6,9-epoxide, (4)
bis-de (3’ -N-methyl)-9-dihydro-pseudoerythromycin A 6, 9-epoxide,
(5) bis-de (3’ -N-methyl)-bis-(3’"-N-benzyl)-9-dihydro-
pseudoerythromycin A 6, 9-epoxide, (6) de(3’-N-methyl)-3’-N-(p-
chlorobenzyl)-9~dihydro-pseudoerythromycin A 6, 9-epoxide, (7)
de[1l2-(l-hydroxypropyl) ]-9-dihydro-12-oxo-pseudoerythromycin A
6, 9-epoxide, (8) de[l2-(l-hydroxypropyl)]-9-dihydro-12-
hydroxyoxime-pseudoerythromycin A 6, 9-epoxide, (9) del[l2-(1-
hydroxypropyl) ]-9-dihydro-pseudoerythromycin A 6,9-epoxide,
(10) 12,13-epoxy-9-dihydro-pseudoerythromycin A 6, 9-epoxide,
(11) de(3-0O-cladinosyl)-9-dihydro-pseudoerythromycin A 6,9~
epoxide, (12) 4”,13-0O-diacetyl-9-dihydro-pseudoerythromycin A
6, 9-epoxide, (13) 2’-0O-acetyl-9-dihydro-pseudoerythromycin A
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H H 966( Exanpl e 64) piperazine HHHH Table 3
Conmpound No. (EM (Exanple No.) RL R2 R3 R5 R6
910( Exanple 11) M Me HH

6, 9-epoxide, (14) de(3’-dimethylamino)-3’-morpholino-9-

dihydro-pseudoerythromycin A 6,9%-epoxide, (15) 2'-O-acetyl-

de (3-0-cladinosyl)-9-dihydro-3-keto-pseudoerythromycin A 6, 9-
epoxide 12,13-carbonate, (16) de (3-0-cladinosyl)-9-dihydro-3-
keto-pseudoerythromycin A 6,9-epoxide 12,13-carbonate, (17)

de (3" -N-methyl) -3’ -N- (p-chlorobenzyl)-de (3-O-cladinosyl) -9-
dihydro-pseudoerythromycin A 6,9-epoxide, (18) 2’'-O-acetyl-

de (3-0O-cladinosyl)-9-dihydro-3-keto-de (3’ -dimethylamino) -3’ -
morpholino-pseudoerythromycin A 6, 9-epoxide 12,13-carbonate,
(19) de(3-0-cladinosyl)-9-dihydro-3-keto-de (3’ -dimethylamino) -
3’ -morpholino-pseudoerythromycin A 6,9-epoxide 12,13-carbonate,
(20) de(3’—N—methyl)—2f—0—3’—N—bis(benzyloxycarbonyl)—de(3—O—
cladihosyl)—9—dihydro—pseudoerythromycin A 6,9-epoxide 12,13~
carbonate, (21) de(3’-N-methyl)-3’-N-(p-chlorobenzyl)-de (3-0-
cladinosyl)-9-dihydro-3-keto-pseudoerythromycin A 6, 9-epoxide
12,13-carbonate, (22) de(3-O-cladinosyl)-9-dihydro-de (3’-
dimethylamino) -3’ -morpholino-pseudoerythromycin A 6, 9-epoxide
12,13~-carbonate, (23) de(3’~N-methyl)-3’-N-(p-chlorcbenzyl) -
de (3-0-cladinosyl)-9-dihydro-3-keto-pseudoerythromycin A 6,9~
epoxide 12,13-isopropylidene acetal, and (24) de(3'-N-methyl)-
3’ -N- (p-chlorobenzyl) ~de (3-O-cladinosyl)-9~-dihydro-3-keto-
pseudoerythromycin A 6, 9-epoxide.

Further preferable compounds are de(3’-N-methyl)-3’"-N-(p-
chlorobenzyl)-9-dihydro-pseudoerythromycin A 6, 9-epoxide,
de (3’ -dimethylamino) -3’ ~-morpholino-9-dihydro-
pseudoerythromycin A 6,9-epoxide, and de(3’'-N-methyl)-3’'-N-(p-
chlorobenzyl) -de (3-O-cladinosyl) -9-dihydro-3-keto-
pseudoerythromycin A 6,9-epoxide 12,13-carbonate.

The production method of the compound of the present
invention is not particularly limited and, for example, they
can be produced according to the following methods and the
like. In addition, the Examples of the present specification
more concretely show the production methods of preferable
compounds of the present invention. Those of ordinary skill in

the art can produce any compound of the present invention by
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H 934(Exanple 35) Me HH H H 941(Exanple 42) HH H H H
915(Exanpl e 16) Me Me Ac H H 916( Exanpl e 17) Me Me

referring to the following general explanations and specific
explanations of the Examples, and appropriately modifying or
changing starting materials, reaction conditions, reaction
reagents and the like as necessary. '

For example, of compounds represented by the above-
mentioned formula [I], a compound wherein A is a hydrogen atom
and B is a group represented by the above-mentioned formula
[II] can be produced according to a method shown in the

following scheme.

\N

K2CO3, MeOH

Hjp, PtO2

CFzHCOOH, AcOH

EM903

That is, according to references (a) I.0. Kibwage, R.
Busson, G. Janssen, J. Hoogmartens, H. Vanderhaeghe,
Translactonization of Erythromycins, J. Org. Chem., 52, 990-
996, 1987, (b) H.A. Kirst, J.A. Wind, J.W. Paschal, Synthesis
of Ring-Constracted Derivatives of Erythromycin, J. Org. Chem.

52, 4359-4362, 1987, erythromycin A was treated with glacial

19



10

15

20

Ac C=0 925( Exanple 26) Me pCl- Bzl H H H 926( Exanpl e
27) norpholine HH H 946( Exanpl e 46) norpholine H C=0

948( Exanpl e 4 8) norpholine Ac C=0 931( Exanpl e 32)
acetic acid to give 8,9-anhydroerythromycin A 6, 9-hemiketal

(EM201). Successively, the compound was heated under reflux in
the presence of potassium carbonate in methanol to give 8,9-
anhydro-pseudoerythromycin A 6, 9-hemiketal (EM701).

Then, a catalytic hydrogenation was performed using
platinum oxide and difluoroacetic acid in acetic acid to
synthesize 9-dihydro-pseudoerythromycin A 6, 9-epoxide (EMS00).

Then, the compound was treated with iodine and sodium
acetate to give de(3’-N-methyl)-9-dihydropseudoerythromycin A
6, 9-epoxide (EM901), which was further treated with iodine and
sodium methoxide to give bis-de (3’ -N-methyl)-9-dihydro-
pseudoerythromycin A 6,9-epoxide (EMS03).

Using the above-mentioned EM901 or EM903, various
derivatives, which are the compounds of the present invention,
such as de(3’-N-methyl)-3’-N-benzyl-9-dihydro-
pseudoerythromycin A 6, 9-epoxide (EM902) can be synthesized by
various alkylations, acylations and the like.

On the other hand, of the compounds represented by the
above-mentioned formula [I], a compound wherein A and B in
combination show =0, or A is a hydrogen atom and B is a
hydroxyl group can be produced, for example, according to a

method shown in the following scheme.
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Me Cbz Cbz H H 936(Exanple 37) Me Cbz Chz C=0
942( Exanpl e 43) Me Cbz Chz C(CH3)2 950( Exanpl e 50)
nmor pholine H C(CH3) 2 951( Exanpl e 51) norpholine Ac

H,, PA(OH),
EM931 ————>

o! EM938
H,, PA(OH),
EtOH
. ‘g \
triphosgene, pyridine \N—Cbz Dess-Martin (0) o
> -
CH,Clg CHCly

EM936
To be specific, the above-mentioned 9-

dihydropseudoerythromycin A 6,9-epoxide (EM900) as a starting
material is treated with benzyloxycarbonyl chloride to give
de(3’—N—methyl)—2’—0—3’—N—bis(benzylbxycarbonyl)—9—dihydro—
pseudoerythromycin A 6, 9-epoxide (EM930), which is then
treated with hydrochloric acid in acetonitrile to give de(3'-
N-methyl) -2’ -0-3’ -N-bis (benzyloxycarbonyl)-de (3-O-cladinosyl) -
9-dihydro-pseudoerythromycin A 6,9-epoxide (EMS31). The above-
mentioned EM931 is subjected to catalytic hydrogenation using
a palladium hydroxide catalyst to synthesize de(3-0-
cladinosyl)-de (3’ -N-methyl)-9-dihydro-pseudoerythromycin A

6, 9-epoxide (EM934). EMO931 is treated with triphosgene in
pyridine to give de (3’ -N-methyl)-2’~0-3’~N-

bis (benzyloxycarbonyl)-de (3-O-cladinosyl)-9-dihydro-
pseudoerythromycin A 6, 9-epoxide 12,13-carbonate (EM936),
which is then oxidized with a Dess-Martin reagent to give

de (3’ -N-methyl) -2’ -0-3’ -N-bis (benzyloxycarbonyl) -de (3-0-
cladinosyl)-9~-dihydro-3-keto-pseudoerythromycin A 6, 9-epoxide
12,13-carbonate (EM937), which is further subjected to

catalytic hydrogenation using a palladium hydroxide catalyst
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C(CH3)2 Table 4 R R30N--R2 OPO - - - 6R5
0.117y-Nr 0 O Conpound No.(EM (Exanple No.) Rl R2 R3
R5 R6
to synthesize de(3-0O-cladinosyl)-de (3’ -N-methyl)-9-dihydro~-3-

keto-pseudoerythromycin A 6,9-epoxide 12,13-carbonate (EM938).

Using the aforementioned EM934, EM938 or the like,
various alkylations, acylations and the like are performed to
synthesize various derivatives, which are the compounds of the
present invention such as de(3’-N-methyl)-3’'-N-(p-
chlorobenzyl)-de (3-O~cladinosyl)-9-dihydro-pseudoerythromycin
A 6,9-epoxide (EM925).

Examples of the pharmaceutically acceptable salt that can
be formed by the compound of the present invention include
inorganic acid salts such as hydrochloride, hydrobromide,
hydroiodide, sulfate, nitrate, phosphate and the like, organic
acid salts such as succinate, fumarate, acetate,
methanesulfonate, toluenesulfonate and the like, alkali metal
salts such as sodium salt, potassium salt and the like,
alkaline earth metal salts such as magnesium salt, calcium -
salt and the like, ammonium salts such as ammonium salt,
alkylammonium salt, etc. and the like.

In addition, solvates of the above-mentioned compound or
a pharmaceutically acceptable salt thereof are also
encompassed in the present invention. Examples of the solvent
include water, methanol, ethanol, isopropanol, acetone, ethyl
acetate and the like.

Since the compound of the present invention and a
pharmaceutically acceptable salt thereof show a superior anti-
inflammatory action on mammals including human such as bovine,
horse, dog, mouse, rat and the like, they can be preferably
used for the prophylaxis or treatment of inflammatory diseases.
Examples of the applicable diseases include Inflammatory Bowel
Diseases (IBRD) such as Crohn’s disease, ulcerative colitis and
the like, chronic obliterative pulmonary diseases (COPD),
Chronic bronchitis, Respiratory disease, Cystic fibrosis,
Diffuse panbronchiolitis (DPB), Pneumonia, Pulmonary fibrosis,
Sinusitis, Bronchiectasis, Sinobronchial syndrome,

interstitial pneumonia (Pneumonitis), Exudative otitis media,
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918( Exanple 19) Me Me H 0=0 917(Exanple 18) Me Me Ac
0=0 938(Exanple 39) Me H H 0=0 944(Exanple 45) Me HH
C(CH3) 2 949( Exanpl e 49) Me

Psoriasis, Pollakiuria, Interstitial cystitis and the like.

As the active ingredient of the pharmaceutical agent of
the present invention, one or more substances selected from
the above-mentioned compounds and salts thereof as well as
their hydrates and solvates can be used. The administration
route of the pharmaceutical agent of the present invention is
not particularly limited, and the agent can be administered
orally or parenterally. As the pharmaceutical agent of the
present invention, the above-mentioned substance may be
directly administered to patients. Preferably, however, it
should be administered as a preparation in the form of a
pharmaceutical composition containing an active ingredient and
a pharmacologically and pharmaceutically acceptable édditive.
As the pharmacologically and pharmaceutically acceptable
additive, for example, excipient, disintegrant or disintegrant
aid, binder, coating agent, dye, diluent, base, solubilizer or
solubilizer aid, isotonicity agent, pH regulator, stabilizer,
propellant, adhesive and the like can be used. Examples of a
preparation suitable for oral administration include tablet,
capsule, powder, fine granule, granule, liquid, syrup and the
like, and examples of a preparation suitable for parenteral
administration include injection, intravenous fluid, ointment,
cream, percutaneous absorber, eye drop, eardrop, inhalant,
suppository and the like. However, the form of the preparation
is not limited to them. '

A preparation suitable for oral administration may
contain, as an additive, for example, excipient such as
glucose, lactose, D-mannitol, starch, crystalline cellulose
and the like; disintegrant or disintegrant aid such as
carboxymethylcellulose, starch, carboxymethylcellulose calcium
and the like; binder such as hydroxypropylcellulose,
hydroxypropylmethylcellulose, polyvinylpyrrolidone, gelatin
and the like; lubricant such as magnesium stearate, talc and
the like; base such as hydroxypropylmethylcellulose, sucrose,

polyethylene glycol, gelatin, kaolin, glycerol, purified water,
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pCl- Bzl H H H 939(Exanpl e 40) Me p01Bzl H 0=0
947( Exanpl e 47) Me pCl- Bzl H 0(0113)2 937(Exanpl e 38)

Me Cbz Cbz 0=0 943(Exanple 44) Me Cbz
hard fat and the like. A preparation suitable for injection or

intravenous fluid may contain additives for preparation such

as solubilizer or solubilizer aid capable of constituting an
aqueous injection or an injection to be dissolved when in use
(e.g., distilled water for injection, saline, propylene glycol
and the like); isotonicity agent (e.g., glucose, sodium
chloride, D-mannitol, glycerol and the like); pH regulator
(e.g., inorganic acid, organic acid, inorganic or organic base,
etc.); and the like.

While the dose of the pharmaceutical agent of the present
invention appropriately should be varied depending on the kind
of disease to be applied to, object of the prophylaxis or
treatment, conditions of pétients such as age, body weight,
symptom and the like, the daily dose for an adult is generally
about 0.05 - 500 mg of the active ingredient by oral
administration. In general, the above-mentioned dose can be
administered in one to several portions a day, or may be
administered every few days. When two or more kinds of the
active ingredients are involved, the total amount is set to
fall within this range.

Examples

The present invention is explained in more detail in
the following by referring to Starting Material Synthesis
Examples, Examples, Experimental Examples and Formulation
Examples, which are not to be construed as limitative. Aall
publications cited throughout the present invention are
incorporated in full herein by reference. Unless otherwise
specified, the reagents, apparatuses and materials to be used
in the present invention are commercially available.

Starting Material Synthesis Example 1

Synthesis of 8,9-anhydroerythromycin A 6,9-hemiketal (EM201)
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Cbz 0(0113)2 935(Exanple 36) norpholine H 0=0
932( Exanpl e 33) norpholine Ac 0=0 953( Exanpl e 53)
nmor phol i ne H C(CH3) 2 952( Exanpl e 52) nor pholine Ac

EMA EM201

A solution (710.0 mL) of EMA (erythromycin A; 104.4 g,
16.90 mmol) in glacial acetic acid was stirred at room
temperature for 2 hr, and aqueous NaHCO3; solution was slowly
added to neutralize the solution. The reaction mixture was
extracted with CHClz, and the organic layer was dried over
Na;S04. The residue was filtrated, and the filtrate was
concentrated to give a crude product (99.30 g). The obtained
crude product was dissolved in CHClz (250 mL), and the solution
was recrystallized by adding hexane (50 mL) to give EM201
(74.50 g, 71%) as a white powder.
EM201
Rf=0.63 (CHC1l3;:MeOH:NH4OH ag=15:1:0.2)
Starting Material Synthesis Example 2

Synthesis of 8,9-anhydropseudoerythromycin A 6, 9-hemiketal
(EM701)

EM201 EM701
To a solution (150.0 mL) of EM201 (7.600 g, 10.60 mmol)
in MeOH was added Kp;CO3 (1.400 g, 10.60 mmol), and the mixture
was heated under reflux for 2 hr. After cooling to room

temperature, the solvent was evaporated, and the residue was
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H Table 5 Conmpound No.(EM (Exanple No.) Rl R2 R2 R4
D 906( Exanple 7) Me M HH 0 907(Exanple 8) Me Me HH

N- OH
dissolved in aqueous NaHCOs; solution. The reaction mixture was

extracted with CHCl;, and the organic layer was dried over
Na,30;. The residue was filtrated, and the filtrate was
concentrated to give a crude product (9.300 g). The obtained
crude product was separated and purified by flash column
chromatography (CHCl;:MeOH:NH,OH ag=10:0.5:0.01-10:1:0.05) to
give EM701 (5.900 g, 78%) as a white powder.

EM701

Rf=0.47 (CECl3:MeQOH:NH,0H ag=15:1:0.2)

Example 1

Synthesis of 9-dihydro-pseudoerythromycin A 6, 9-epoxide
(EMS00)

Hy, PO,

CF;HCOOH, AcOH

CH

EMS00

EM701

To acetic acid (AcOH; 7.000 mL) were added PtO, (476.2 mg,
2.100 mmol) and CF,HCOOH (299.0 pl, 4.750 mmol), and the
mixture was stirred under H, atmosphere at 5 atm and room
temperature for 1 hr. A solution (7.000 mL) of EM701 (1.000 g,
1.400 mmol) in AcOH was added, and the mixture was stirred
under H, atmosphere at 5 atm and room temperature for 4 hr.
Then, CH3;CO,NH; (7.000 g) was added, the mixture was stirred and
filtrated, and the filtrate was concentrated. The concentrated
solution was extracted with CHCli;, and the extract was washed
with saturated aqueous NaHCO; solution and brine. The washed
organic layer was dried over Na,SO,, the residue was filtrated,
and the filtrate was concentrated to give a crude product
(968.4 mg). The obtained crude product was separated and
purified by flash column chromatography (CHClj;:MeOH:NH,OH
ag=50:1:0.02-30:1:0.02) to give EMO00 (767.7 mg, 76%) as a

white powder.
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908( Exanple 9) Me M HH H, OH 909(Exanple 10) M Me H

HV Particularly preferable conpounds are (1)

9- di hydr opseudoer yt hromyci n A 6, 9- epoxi de, (2)
EMe¢@1- N- et hyl ) - 9- di hydr o- pseudoeryt hronycin A

R SRS bl ety dycin A

HR-19s eROX] THES . {707 [M+H] , Calcd for Cs;HegNOip:718.4742 [M+H]
bIS de(3' - N-net hyl ) - d|hydro-pseudoerythrony0|n A

de, (5)
fétzllljg er ytﬁ%@rryégylﬁ R@ﬁ é‘ g —g)’?’dg%@é?/:gb)—pgegBB¥g{/9hr619yc1n A

6 fetSpedidet BN9GI3 - N- (pchl or obenzyl) - 9- di hydr o- pseudoe
rythromycin A 6, 9-epoxide, (7)
de[12- (1- ydroxyprogx/)] 9- di hydr o- 12- oxo- pseudoer yt hr \
omygin ~9- epoxi del{™ ( 8) HO
nF - / ] -9-di hydro-12-"4¢
exene pseudoer yt hromycin A o

O

Ve FO~epoxi e, T9Y°
deﬁﬁZ-dl 5 I, , AcONa , MeOH &H O T

hydr oxyfir opy4,) ] - 9-di hydr o- pseudoerythrony0| i P
6, 9- epoXi de, | (19) 0 0

12, 13- epoxy- i Qp-pseudoerythronycin A

6,9-epoxide, R -0 OH

de( 3- 0- EM&i nosyl ) - 9- di hydr o- pseudoer yt hr onyEN%§1 A 6, 9-
epoxi de,

2 1500, a sebryien of AW pSafiderghPofgd al) in methanol

) dded sodi tate (AcONa; 403.6 mg,
gg %? ?etyl 9- dllgh"g/e reo apseeudosé)ryltuﬁt} oar(r:fmaneA( cohe ma

46920 epoxi de, I{ 14)99.5 mg, 1.968 mmol) and saturated NaHCOs3

net h phol i
Saiﬁga?Blpé%ﬁé ﬁggé%#QEﬁﬁnW1 olgpébof%&g g Bpsic with a
uglvgréﬁﬁt Yﬁ@f&g’t@r clah rgtsjyﬂﬁe& i hyodeordrket ompseuda@er

rYthromycin A 6,9- epoxide 12, 13- carbonate (16)
saéesmgmI&@a%@s;/(é%»%nrﬂ/dﬂ@ss added, and the mixture was

%?;?d PEEUHLSH Y BROEY S e\ 678CRR%4LI8 012l 3e GREDRRRT €kt racted
wdéhSCHﬁﬂﬂetﬁykprSWasb@pgchnbho@emzy3§ s@ﬂ@tibmﬂqﬁhhﬂﬁnﬁ and

NE(XgEEQEt %%gfgﬁgygf %%£§H¥CEQ&A 0 yg%gﬁﬁégg d %@%_%ﬁsidue

wbHEEBY{:@Hté@) 8nd t@épf@iﬁf&l:@&@maﬁfmddﬁtmm@dnté give a
9- epoxi de 12, 13-carbonate, i0

cae(is prefuar nbd0P )0 gugi hy Fhe @br@@tlaealeeﬁuds. REPAYFENYAS
%aréteav Hao%u99§9é§@yefyggﬁ UBGinh AHHRRReHE8

13- car bona
d§933rme®i=éimy4lo}i 25=008" 1NObi sBBehzy| bxyearpiors MU 3:546. 5

0- a inos I hydr 0- pseudoeryt hronmycin A
m€{99gﬁgxﬁae %hig %%W%oﬂate (21)
Eﬁg@@'-N—nethyl) 3'-N-(p-chl orobenzyl)-de(3-0- 15

cladinos%éi - di_hydr o- 3- ket o- seudoerythrony0|n A

RE=0- 886% %%%Pﬁoﬁaréo
%%% ﬁ/% aéhn@éﬁlmﬂﬂﬂﬂ hﬂrl‘a:dd%§1C36HesN012 704 .4585 [M+H]
am no) - nor pHol i no- pseudoér yt hronycin A

E&a@pégoﬁlde 12, 13 car bonat e, (23)

S@@%geﬁlélgg ﬁ8§§ NSR%€%§Q} 3%%%%§%J3 4 omvei n

pAebdferythromycin A 6, 9- epox1de (EM902)
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20 epoxide 12, 13-isopropylidene acetal, and (24)
de(3' -N-net hyl) -
3' -N-(p-chl orobenzyl) - de( 3-0-cl adi nosyl ) - 9-di hydr o- 3-k
et opseudqer yt hronysin A 6, 9- epoxi de. Furt heg
conpoun are N
xﬁﬁiﬁﬁgﬁL(pchlorobenz ¢ RyLe qﬁ@iﬁu@%;T::j
A 6, 9-epoXggCiprnet ~ 1
Hytram no) —3—serphert n0o8- d )
ythkonygtn A 6, $H€poxide, and | ™ -
de(3' -N-nethyl )13 - N (p-chl orobenzyl)-de(3-0kcl adi nosy
[)-9-di hydr oe - pseudoeryt hromycin A 6, 9% Léle
12, 13- cameponat €. The producti on nmet hod ofmdohe conpound

of the present 30 invention.is rticularl

i mi t'E2 aan%?llffdrorbx&?g%é HIEA T é?gdh@lgﬁgr 0.0852 mmol)
1RCEOE I RE A bR Jf Q'i&@%'ﬁg?g?bhﬁ?!?aﬁ!ﬁet he-piiet;l m4.00 pl,

addi tion, the Exanples of the present specification
Opd2e moRk)r eand yoesion tronpdsdUEnBerd d8tR8dE1lef 0-426 mmol),

e &p{rtﬁ@dsstqf d@iRISS At 2cA¥eRhieB- aThess

agé %ﬁ%?ﬁ%%@ ski inj3§:f£e art canaprodgce an? "
tenppoatdref fohel gresedftienventironnpy sacheatéhgNazsSOhe

follow.n ener expl anat i pns _and.specific ;
st PR riton s it sl eRh i s hperps extracted
wireHi EMCDg onrebanghbpisganitRysamleitad Na8edstsodution,

conditions, reaction rea%ents and the like as )
SAEBESLAR yaaBEHsS dWhrdl €015t 1e8nBBaNBEIrRpr BRRMPEIRBIC laver
wggedégggeevgf%éz%@%d forddds {dde WAL HMONRE WheLalN LA

I's a hydrogen atomand B is a group represented by the
faboveteaewss onencémrmied [19 |gicen eguded peedugtcdr8i- A mg) .

0 a _pethod sho in the follown C . . s Tha
T8 BalRLRe ot tar e B g gt B, B 1 fhy s1aen
cBussanchondedssLshy J(CHEng MeoHe Ng 0. adiaierhakedhe,to give
Transl act oni zati on of Erythronycins, J. Og. Chem,
EN5029462- 906MI1087%) (35 410156 mIWder-A Wnd, J. W
EE@%Qhal’ Synt hesis of Ring-Constracted Derivatives of
rythromycin, J. Org. Chem 52, 4359-4362, 1987,
HerYShmdayEPh. PO WAEMtH Fat €&lwict fogl SeitaiNOac @4 c5@%h HM+H]
Eto 've48,9-anhydroerythronycin A 6, 9- hem ket al
—@éﬂégi}r Successivel y, the conmpound was heated under
skathex i knNof hiei P+ @S eBTeN-afie f10§ BISSI wWnrsaidaepaietidoe rythromycin
nmet hanol to give 8,9- anhydro-pseudoerythronmycin A
26 69 9neRPKESal (FRFDL) . 5Then, a catal ytic
hydr ogenati on was perforned using platinum oxi de and
di fl uoroagetic acid\jn acetic acid to synthgsize
' onycin A 6,9-eppxid MD00). NH2
treated with 10ding

which was further trgatethwith
i odi ne and sqdi um et hoxi de to give ° ?
bi s-de(3f-N +#9- di hydr opseudoer yt hr onyci

6, 9- epoxjsts (EMB03).

OH
EMS03

A solution (15.80 mL) of Na (21.80 mg, 0.9480 mmol) in

MeOH was cooled to 0°C, EMS01 (111.5 mg, 0.1580 mmol) and I
(200.5 mg, 0.7900 mmol) were added, and the mixture was

stirred under Ar atmosphere at 0°C for 40 min. After stirring,
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Usi ng the above-nenti oned EMO01 or EMB03, various
derivatives, which are the conpounds of the present
i nvention, /5 such as

N@Iﬁ(zeg t\LOﬁat(hyﬂg) SlasNakiezly 1 a8ddithgdmopsevdoeayt haomgdito room

0X ynt hesi zed by.vari.o
CETRS T4 s . T8RP POAEN GG ERES] FRR. Sxersctdy g thel,.
aptderydeiichg afidhe e@neeUREs utephesenbednByahBENH,0H ag, the
above- nentloned formula [1], a conpound wherein A and
ORIRINL Q0L RV it | SRLAMB AT eD, N2SOa- | sTRE hyeR bijen wipntiltrated,
s e
e o e (R R e Plr Brpet
(k@@e@emg)o @HeENbgaﬁﬁhﬁsarude prdgdute specsépayrattdre and

ioned 9- dih dr doer A

o B2 B e T i e SRR RG e b GHE b - MooH: N 0H

%@@@eﬂ (WI-hl(belrtztw1QthQJardCi%y|EM(9b|30r(|96€400m§LVBO as a

e(3' -N-nethyl)-2"-0-3"-Nbis(benzyl oxycarbonyl) - 9 di h

W?H?%d@@ﬂ&%@rythrony0|n A 6, 9- epoxi de (EMP30), which is

glies treated with hydrochloric acid in acetonitrile to
gl ve de(3'-

RiFOred H{THC 1 : MeOF': NNs Ol s dpehilryl dkyiar bony1) - de( 3- 0- cl ad

LT B R Ce s el T SRt LR
Egahglyts c hydrogenati on usrng a pal | adi um hydr oxi de
catalyst to syntheS|ze de

Szptalae%m et Fe rré‘t‘ﬁ%ﬂt)hyé-)dpﬁ)?‘dr(é'pgleﬁﬁaék’}th?o%léydro"
Or Pe RGN I8, (ﬂ@%)epo@t%%l (esrobrgat ed with

tr|p osgene I'n /5 pyridine to give
de(3' - N—nethyl) 2'-0-3"-N-bi s(benzyl oxycar bonyl) -
0- cl adi nosyl ) - 9- di hydr o- pseudoer yt hronmycin A
6, 9- epoxi|de 12, 13-carbonate (EMP36), which igl the /“T::j

A th a Desﬁ Nhrtln reagent toHgive
Sy - 3 ezl aebkite | B
seggo

osyT)-9-di h

%] 12, 13- car heRié@4)( EMD37) ,
further su@Ject&@ to caﬂéﬂ??*%“ﬁ?ﬁrogenatlo usj ng
palladlunrh e catalyst to synthesize OH
de( 3-0-cl adi -de(31 N- net hyl ) - 9- di hydr o- 3-\‘7:5§;
ket o- pseudoeryt romycin A 6, 9-epoxi de 12, 1&M984 bonat e

(EN938F ggﬁlng t he af orenmenti oned EMB34, EMB38 or the
| i ke, various alkylations, acylations and the like are

perf OVRRRI tAY @@Wﬁm”e%ﬁezre a &G1atd cae (iS4 Oved) @RI E¥O03

2550 o ROl | oy P oneo IR SUE) Bhenc <o o,

béangaﬁddalyyhi@ ps.elmmaﬂy,tmmmﬂ mm&16, 9Aepixi(@e 5OEMAR5) 0. 0440

har tical Ly e e salt a
m P58 P ROty BheStohFounu0 B0 HaE)} ugfe 'addd, ana
thBVRDNktQfe | Ed @kﬁfﬂc& gahigcaghd gabtﬁrsuczt\ftaesr stirring,
hydr ochl ori de, d%/drobromde hydr oi odi de, sulfate,

bﬁﬂ?ﬁhtiehY%oé% @ Hind G-Hed 3G REO1lon gAROE 48i-08aris 0.1460

mﬁ%ﬂ 85d SWest L&) , UMbt g, 2661866 mmol) were added, and
nmet hanesul f onat e, tquenesquonate and the 1 ke,

thekalktwee aras_avmet® Tuctraas teogianatsaiet anplotsassrrach for 1
salt nd t li.ke aline e salts
o A 15y, BB RN Py e B B was

agaklis she@htias MmN &l Ealdxt rddoddanmmen amcsal t ,AfRied: washing
and the |ike, I n addi tion, solvates of the
wibbvaa ket F ot ip i seddtérnoeng Bﬁéﬁﬁac%ﬁﬁ%ﬁ%%c layer was

d?gégpé@fel\tac‘z@dtj.thﬂ{@ofesafcﬁléalw%% filtrated, and the filtrate

cin

or ytar of
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enconpassed in the present invention. Exanples of the
sol vent include water, nethanol, ethanol, isopropanol,
acetone, ethyl acetate and the like. Since the
wgsnpoureniofated fpr eslertt & mvee errodndta (25.00 mg) . The
r eutical | cceptabl e salt thereof show
R A O oo i R A
chblumn Shiedbmaisodunpie, (GHDISeMeOBGNH JOHISRy=10dt: 1a0d 1t-5€:1:0.1)
|ike, they can be preferably used for the prophylaxis
£QrStVRANEM bF 1O Iy 2 Sedddse BRUABFes of the
e@ppLi cabl e di seases include | nflammatory Bowel 30
Di seases (1BD) such as Crohn's disease, ulcerative
HBOMS t1éz ot t W89 idkdl] 'ehEahid 6bri EeHatNOie: HUN orfely P+H)
Eggﬁgféeg (COPD), Chronic bronchitis, Respiratory
- Cystic fibrosis, Diffuse panbronchiolitis
SYPPE} 51 Pnefindan | H, - NRulatndrn) y- 3 i--qp-eh18rBbsehki$) -9-dihydro-
Bronchi ectasi s,, Si.nobronchi al, syndraonme, 35
PFRPRPTY HREPM U o R e i(EM9P ) Exudat i ve otitis
media, Psoriasis, Pollakiuria, Interstitial cystitis
\**As the active ingredient of the
agent_of the present invepiNon, one
b ed fromthe
cogpodndisi anfl salts t f.
hy & af® : sgggﬁgégiﬁge

route o pharimaceut i%%k agent of th P
invention iswpofl particularly limted, &d the &jent
can be adm nio orally or parenterally.

phar macgmsbi cal 'agent of the present inve b%n?
above-nenti oned substance may be to direcirly

Choul B8 S BF el &k k) p PR Bl on 2 Biiast of 920 mmol)

iA Qhel{raead ixerledcgFPESITEL 02 £040 4ilni MY 1aN ma@fli)Vend p-ClBnBr

(BrERherehtn ant 15 S 2 S0t Oy 3108 mpRd) , and the
mPRe: FRCHRL 90 €k anthdthar,MBeREbEaLE YafCE6Rh abld Diture for

addi tive, for exanple, excipient, disintegrant or
2 dhs} ntAdgreants tdirg ingi- neet urasadi Ng2&fensolayion di T 4&Ht mL) was
: iLi | ubjJ.i i d., kS i ci .
a8, SRUOM ool SULTLIAR Gk SOLE D bhces. washing
wahd sheuraked QbapShe; usddit ibranplagsrafted pHePRrsdidlion and
suyitable for oral admnistration include tablet, 20
bEIBSul B pRWRALC thaie g iy Legh avere NapPaui aTheyFapidue

wagdriberdt&e, &M @xammiesf daRf eRaaheataHi £abheve a
for parenteral adm nistration include injection,
Cryde apee@dust f (44 dL0 ginit-nedhe ebtainepercudareoeduct was
, 3 rQpR,. . | ant i and
<8RR PEL = KR B ey RO, crTUREESLbaRNy 2
(OBC14:iMEGHdH,0Ht AgR100:1:0. 1)A {5 eparatiMa0 S ui2ialsoe mhor 93%)
oral adm nistration nmay contain, as an additive, for
2ZxanfPete AP ent such as gl ucose, |actose,
eepwnni tol, starch, crystalline cellul ose and the
I'i ke; disintegrant or disintegrant aid such as 30

REZY boR {HeE ko Me@H: iHeRR  agt 30 ch: 0 c&r boxynet hyl cel | ul ose
. ‘ ke b .
H%§%$g§€%?%%%1ce‘?G%ggeflEggégigégogéﬁﬁ%¥ﬁ§$%éﬁ%%ﬂ%ﬁﬁg[M+H]

0 Cl

EpahyVéenyl pyrrol i done, gelatin and the like; |ubricant

such as magnesjum stearate, talc_and the_ like; base
SERERC S5 1y tr Gy b O py TR IYBRIoRI g6 0 S igee - 1 350%0-
pBehYSE Pyt RPGn e MEA 16 IRl I qkaamone)gl ycerol ,
purified water, hard fat and the [ike. A preparation
suitable for injection or int%@venous fluid may
contain additives for preparation such as solubilizer
or solubilizer aid capable of constituting an aqueous
injection or an injection to be dissolved when in use
5 (e.g., distilled water for injection, saline,
propyl ene glycol and the like); isotonicity agent
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Is about 0.05 - 500 ng of the active ingredient by
oral adm nistration. In general, the above-nentioned
dose can be adninistered in one to several portions a
day, or y be admi\ni stered every few days. Wien tyo
ds of t active ingredient i nvol v

t to 20 fall t D o-efhi S1OF

: i T The pr eygntion it rex Tai ned in
TN the f ot At fer tarting

Materi a4 Syt hegt’s Exanpl es, Exanples, IExpévi mepral
Exanpl es andFatmul ati on 25 Exanpl es, whichlare not to

be construedo tami t ati ve. All publicati onsyed H

t hroughemsbo t he ‘present invention are incepgerated in
full herein by reference. _Unless,oth i ecifi

the r@Siehil: BsBRaPheacesana iRt obi tib: 6 B0° Hedifip0
(5DE. PrRSENG . A2 Std 0N 8y @}g@m‘% &idd&e@/%ld apte. PBPoAC)
Startln Material Synthesis Exanple 1 SyntheS|s of

(800. %rﬂh‘ydr%eﬂ%%r%mﬂd g Gl niret &he( EP&M)TG AR stirred
a?GEgt%réTrg{% (hléﬁo 8f%} Q’El%éertﬂm% gloéofugion

acral “acetrc®aci d was s irre
(Eénp@rmLUr@a$oaddedw anﬁuih&qmaaagrﬁamessesbtacted wash CHCILs.

pEEGE Ve et o e Bt Rt pothel® G Refpes the

005gaNECLAQYEr wiBSd gl é@dooyer N4 . THbere ssidelewa@stiltrated,
filtrated, and the filtrate was concentrated to give a
apflyle pt bHEER T FPRIFEYICTIFR T &ion&d Ver BdeTpAsgREPduct

(48§ i z3gp! veﬁlel rbb@a%%d( %%%@Lgmaaett&;ss SQ&%‘&&%& %nd

mas recfystallized by addi ng hexane (50 ive
pENRO1ed 74y 50lgsh T ures chudmate qramder . (CEmﬁ)iMeF@&O\H&@H

aé%]}lﬁé %P@qu%ﬁ;ﬂ ]’tg: L8 Z)eg-:wﬁtso%gg hg D/B Sr |5%L) as a white

pswaegnhydropseudoerythronyC|n A 6, 9- hem ketal (EM/01)
To a solution (150.0 m) of EM2O1l (7.600 g, 10.60
EMRBF) in MeOH was added K2003 (1.400 g, 10.60 nmol)),

Hﬁnﬁst}ﬂ?z%?;(é uf £7 2 s heabed vadeg H%Ebid{ff 698 . 21 &8 pM+H]
After cooling to roomterrpera ur e, hé sol vent ” was
EgempbeaBed, and the residue was

Synthesis of de[1l2-(1-hydroxypropyl) ]-9-dihydro-12-

hydroxyoxime-pseudoerythromycin A 6, 9-epoxide (EM907)

NH,OH - HCI , Pyridine

EtOH

EM908

Under N; atmosphere, a solution (1.100 mL) of EMS06

(147.6 mg, 0.2250 mmol) in EtOH was cooled to 0°C, NH,OH-HCl
(48.00 mg, 0.6750 mmol) was added, pyridine (1.1 mL, 13.60

mmol) was added dropwise, and the mixture was stirred at 0°C

for 4 hr. After stirring, saturated NaHCO; solution (5 mL) was
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di ssol ved i n aqueous NaHCO3 sol uti on. The reaction
m xture was extracted with CHCL3, and the organic
| ayer was dried over Na2304. The resi due was
afidedy ated, tamdnitieufe Iwasatextwas tedneenihr &HEd: t 0 Thieverganic

légugewgéqgu cL g%g%gﬁkgkbégh ObE%sn %8?”%%u ro@ggE and

separ a e
tﬁbrﬁﬂhtﬁ@t@pmys(&%ﬁﬂéhﬂﬂ%ﬂédWﬂﬁjdlve a crude product (162.0
ag=10;,0. 5,0, 0L 10°1:0.08) Lo %lve EM7O1 (5 90 780
mgd-a t%’tﬁd\m CrEgeoPr otavpEHEIRTARERS uri led by

f@ggﬂﬁcéhﬁ’m@)c@é’o aeprily %ﬁ”@l eﬁééHOﬁH@H a 380)1 0.1-

i hydr o- pseudoerythronycin A 6, 9-epoxi de (

1EMrOQ . HONRO . gi\k@HﬂwQ% (V40 . 4EwBO0 9380 asedi whatedpowder.

E&[@‘Bg" 7.000 m.) were added Pt02 (476.2 ng, 25 2.100

nmol ) and CF2HCOOH (299.0 m, 4.750 mmol ), and the

HRI-ME Ui gz Wa33 S42 56 mmﬁdeCaHEdaEBBSpﬁﬂgﬁizah B 73t m2andM+H]

roomtenperature for 1 hr. A solution (7.000 m) of
.000 g, 1.400 mmol) in AcOH was added, and the

£ her atm and

SPERHUESo 88 55117 20 iiero, By mAeL g4 g5cat m and

rgeudasryutiednycire A kiUraporisiest |EM9@@ and filtrated,

and the filtrate was concentrated. The concentrated

sol ution was extracted with CHCL3, and the extract was

wi th saturated agueous NaHCO3 sol ution and

The vvash‘e;\p,organi c layer was dried over I\Ia2504

Iljwﬁ/l/trated 25 and thm fj ate has
8 e a crude produc f
chro ' L
.02730:1:0.02) to give EI\/DOO (§67."0 Ny, 76%
er. EM 900 Rf=0.53(CHC13: MeQd: NHACH
OHHR- M5 ni z: 718. 4767 MkH] , Cal H
c37me12 18 4742 MtH| Exanple 2 5 Sy;w,gdge& of
de(3 - N- net hyl ) - 9-di hydr o- pseudoer yt hronycin A
e@ﬁééﬂeN Eﬂﬁg%hhere, a soIQt§o§°|§tO@@ @f) EN?Q§§9 6

ng, 0.984 mmol) in methanol (I\/EOH) (9.840
(\Bér @OamdedOS@@I%lmmJe)t atre MeAONes 40®.1€@dnio —-78°C, NaBH,

(22.40 mg, 0.5930 mmol) was added, and the mixture was stirred

at -78°C for 1.5 hr. After stirring, the mixture was warmed to
room temperature and diluted with CHCliz, brine (30.00 mL) was
added, and the mixture was extracted with CHCl;. After washing
with water, the organic layer was dried over Na;S0,. The
residue was filtrated, and the filtrate was concentrated to
give a crude product (40.30 mg). The obtained crude product
was separated and purified by flash column chromatography
(CHCl3:MeOH:NH,OH ag=30:1:0.1-10:1:0.1) to give EM908 (30.80 mg,
79%) as a white powder.

EM908

HR-MS m/z:660.4319[M+H]", Calcd for CzqHeNOi1:660.4323 [M+H]
Example 10

Synthesis of 12,13-epoxy-9-dihydro-pseudoerythromycin A 6,9~
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/o 4.920 unol), 12 (499.5 ny, 1.968 mol) and
saturated NaHCO3 sol ution, and the m xture was
confirmed to be basic with a universal indicator, and
epbtxided(BMOGDIC for 20 min. After stirring, Na25203
(400.0 ng) was added, and the m xture was cooled to
room t enperat ure. Ihe reacti on m xture was xtracted\
i 13. Aftep~washing with a m xed | ution ofn—
Cﬁb he organic IayeP Was

The obt |neq,cruge pr odygtc was separ at ed urified

by flash coljum chronatography 20 ( CHCL3: ®EOH: NH4

aq=100: 1: 0. Jt%géélgtl) to give EMBO1l (546.5 ny

as a white powder. EMIO1l Rf=0.53( CHC13: MeOH: NHY oH
aq=10: 1E¥§D) HR—I\/IS m{z 704. 4615[ M+H]+ B0 d for
C36H66N012: 704. 4585 25 Exanple 3 nt hesi s of

de(3' UINi%tII*EyIa)tH@SP §emz¢}9 8- aggyai%séﬁd%%wﬁwd?ﬁ/cw%o

390 BSR40 PRI, Gy e BB e

aaaea og ) s@p3'bmllmdnyl,amrwé the ﬁumalre ¥4s08tglrred. 426 1.0

and henz br (,BnBr 0 0. 426
hE " oA (e SHONE ABTSTY PodUiTabE AP0 a0 Rofher e) B0 mmol)
whe08HEeaPesRd Ufige ot xtha e .waif @i rStdd o9 0 .Sahu atBeker
Na25203 solution (10.00 m) was added, and the m xture
sShasreRdr st Earakedh NS, SAfltléfLOWaéﬁr%Ovﬁﬂ%h w3t Fddedy and
Egzﬁgggu Q'Hééoéxtf$éﬂé@t S Nﬂ%@%rSQEHhiﬂg @Egh brine,
rine e organic ayer ried over Na2SO4
thesodgenmaslaY¢trw&&%ﬁrzﬂdidﬁﬁx1Ndzﬁ@ateTW@sre81due was

c trated t a_crude product 0
EDPEEHE cFade Ty T Y SRR AT S Py BT crude
pEbdﬁBtCOi. yomo Chidi PITRLTeRY @bltmh@ti%auwe%lrbhl&@tl was separated
g 100:; to give EMDO2 2.30 ng, 92@@ as_a whit
ap V\HEFlf}%d 0DL3HR B FHmn %uf (€&Cdar M%QH NH,OH
4 120 1 A (3. rgtoh ,S 38k)
%lgbzghg ghggg%ﬁ§5§igﬁgﬁﬁ§§§o pseudoerythr myci n Aﬁs a white
pewéeepOX|de (EMPO3) A solution (15.80 m) of Na (21.80
T 0.9480 nmmol) in MeOH was cooled to 0C, EMBO1
@?92 5 ng, 0.1580 rmol) and 12 (200.5 ng, 0.7900 rmol)
HReME RAdderoo andss erur %t vae caagost CETRINONGEI00AL 636 [M+H]
atnosphere at OC for 40 mn. After stirring, Na2S203
) was added, and the m xture was warnmed to

S%ﬁ@ﬁéé?@@fa& '(?*O—T@E?“ ng 1qugna%yogro%%e%b%é%ﬁ%mycm A

CHC13. ter m Xed soOl uti on of

6bPiapoande NRMHLGY, the organic | ayer was dried over
Na2SO4. The residue was filtrated, 5 and the filtrate
was concentrated to\give a crude product (100{ 0 nm).

EM900 EM910

To a solution (1.390 mL) of EMS00 (100.0 mg, 0.1390 mmol)
in MeOH was added CSA (camphorsulfonic acid: 48.60 mg, 0.2090
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Rf =0. 43( CHC13: MeOH: NHAOH aq=10: 1:0.2) HR-M5

nm z: 690. 4431 M+H] , Cal cd for

(B851- 164N012: 690. 4429 M+tH] Exanpl e 5 Synt hesi s of
mibb} dedBd - theretiwt)rdisy 3 tiNrdsenfpl) 39hdi. hyalfoés stirring,

eudoer. cin A.6,9-epoxide_( EMB0O4 Under Ar .
SR REe ey Y Sl an sEBCBbSTT) cPognpdded oo tn e mixture
w8s 02R0raveéd wixH,hcli chl of 68t hasen Was wiodl ed-itre O&he
benzal dehyde (3.100 41, 0.0300 mmol), AcCH (2.500 41,
°pger4o é@yﬁﬁDW?Saﬁﬁl%ﬁE$¥€¥cN%ﬁ¥b:3OﬁhﬁgFeé?éﬂqowﬁﬁnﬁ}ltratedr

O e Ry i Bl Gl ae (P 80 A1 Tagpot

(8800, m@r OH T 3BEa4bed0ct46€ pmobjcandablaBeipre)sd and

31.00 1460 |) were added, .an g, xtur
OUALTRBR RN TR OO LB T SHR RS ok Tp B Diton
afesoAiter1storrimg) ses uriake dMEdCE 83 aloutig9n20%) 088 a white

m) was added, and the m xture was extracted with
PE¥EE3: After washing w th saturated NaHCO3 sol ution
E@ﬁgobrine, the organic |ayer was dried over Na2SO4.

e residue was filtrated, and the filtrate was
HBoMBen! £ ab6d. 391 YINE 1, cCadedproduCisHs 2800 60y B7 9T hM+H]

Eobtabneggcrude product was separated and purified by
BB KT um chr omat ogr aphy ( CHC13: MeOH: NHACH

sgaEhe8id: Of 14501 I-@-diadex Wi 8- AR -HoeBdodlyt638hycin A
as a white powder. 5 EMB04 HR-NM5 nif z: 870. 5385[ M+H] +,
6carenckrdee ciPbNo12: 870. 5368 MtH] Exanpl e 6

Synt hesi s of

thyl)-3"-W-(p-chl orobenzyl)-9-di hydjopseudoe \

iy A 6,9-epoxi de (EMBO5) T N—
MY EMDO1 (20.00 _ 0288...
" added 1) @ NIMAP(, Pwidite -Gl Y 0.4 rmol))” and
> or ober?¥8%yy o de. 28, 8®ARTR O
mol ), @nd tbe rgxture was stirred under N2o wﬁgphe&g
at roomtenperatjure for 15 2 hr. After stirring,
saturated Na @lution (7.000 mM) was added,
the m xgpre was'extracted with CHC13. After_washing
wi th saturated Na2S203 sol ution, saturated

1
sol utj.on and br.ine, ,the organi c lLayer ied. ove
o2aciieht: dionale AL eea it Ehg "TReTob TR EYEE muo00
(MBS .00REEND [ B8Ol Hrfo D) Vien Sy dimed evgrieo Gidieled( 2MAR0 (4- (N, N-

ng) . The obtai ned crude product was
dimethylamino)pyridine: 698 mg, 0.0139 mmol) and Ac0O (78.69

OAc

pl, 0.8340 mmol), and the~mixture was stirred for 1 hr. After
stirring, DMAP (1.698 mg, 0.0139 mmol) and AcyO (78.69 ul,
0.8340 mmol) were added, and the mixture was stirred for 2 hr.
After stirring, 10% citric acid solution (10.00 mL) was added,
and the mixture was extracted with AcOEt. After washing with
saturated NaHCO; solution, the organic layer was dried over
Nap;S04;. The residue was filtrated, and the filtrate was
concentrated to give a crude product (120.0 mg). The obtained
crude product was separated and purified by flash column
chromatography (CHCl3:MeOH:NH,OH ag=50:1:0.1) to give a

resultant product (116.0 mg) as a white powder. A solution
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separated and purified by flash col um chromat ography
(CHC13: MeOH: NHAOH aq=100:1:0.1) to give EMBO5 (21.60

ng, 93% as a white powder. EMBO5 25

(R 3890 m&mm&rﬁqp&@dﬁc@ 2118ROMBg) in MeOH was

8. 46 | cd f
s@%mi Shss) 4%8CF Ao 5 g n s SO L Lon was
csﬁ{:éﬁtfététydfcow@wldﬂuc% Girfyseice- 121oxmpﬁgudoem/é horained
mycin A 6, 9-epoxi de (EI\/906) Pb( 0Ac).4 CH2012 OHOO
CERBOORRRYECE Was sapfretad andmpishired syséﬂaﬁhoﬁolumn
. - l1)_1ign 2
S R R R R AR AR TR R
EMeted(10hd tthy rA4&)ures \eawhsittier tp@twdsrat OC for 3 hr.
E@gi? stirring, saturated NaHCO3 solution (25.00 m)
added, and the m xture was extracted with CHCL3.
HR\f-MSTm)I\@Sﬂﬂ(D DY 99 3 fM-SEYr 8beddNELIECS,, HeING ) 080 NP5 3 [M+H]
brine, the organic |ayer was dried over Na2SO4. The
Exa@Pdfieldas filtrated, and the filtrate was

Sgﬂgﬁégié abed,{0 Qi yve iﬁh—%{é{qﬁ;mf—%du@qtb&zﬁ% Qi A%dro-

tai ned crude product was separated and purified
pbgufibashttodryyei re ik divelt-cpreapide ((EMCL3:) MeOH: NHACH
ag=100:1: 0. 1-50:1:0.1) to give EMIO6 (154.7 ny, 56% as
a white powder. EM 906 15 HR-MS ni z: 658. 4172 M+Hr,
— CS41360NQ444 658. 4166[ MtH] Exanpl /\©

B hydr r 1) 1- 9%di g
DX My* \sgéhﬁgryt A3 6,9£p0|de(

NaBH(OAc)3
1,2—dichloroethane

o o
oH
oH
w o

EM912

Under Ar atmosphere, a solution (580.0 pl) of EMSO3
(20.00 mg, 0.0290 mmol) in 1,2-dichloroethane was cooled to 0°C,
benzaldehyde (3.100 pl, 0.0300 mmol), AcOH (2.500 pl, 0.0440
mmol) and NaBH(OAc)s (9.300 mg, 0.0440 mmol) were added, and
the mixture was stirred at 0°C for 2.5 hr. After stirring,

benzaldehyde (14.80 pl, 0.1430 mmol), AcCH (8.300 pl, 0.1460
mmol) and NaBH(OAc)s (31.00 mg, 0.1460 mmol) were added, and

the mixture was warmed to room temperature and stirred for 1
hr. After stirring, saturated NaHCO3 solution (7.000 mL) was
added, and the mixture was extracted with CHCli. After washing
with saturated NaHCO; solution and brine, the organic layer was
dried over Na,30;. The residue was filtrated, and the filtrate
was concentrated to give a crude product (23.00 mg). The
obtained crude product was separated and purified by flash
column chromatography (CHCls3:MeOH:NH,OH ag=100:1:0.1-50:1:0.1)
to give EM912 (6.900 mg, 31%) as a white powder.

EM912 |
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EMB06 20Under N2 at nosphere, a solution (1.100 niL) of
EMDO6 (147.6 ng, 0.2250 nmmol) in EtOH was cooled to
0C, NH2OH. HCl1 (48.00 ng, 0.6750 mmol) was added,
HRyMBdinfe: 180 14900 [MEHF) Gabk) fas GgHedNais OPRM 5480 Bt ]
t he yre was stirred at OC for 4 hr. After
%EEE»TEHQ_;,-, saturated NaHCO3 solution (5 nL) was added,
sghehtbes MHKt 2 €0 V@sSe €t + Bt ied/add-p seddbd rytheopygani & 6, 9-
ayer was dried over Na2SO4. The resi due was
ePPP‘iLith éBMO9%BPH the filtrate was concentrated to give a
crude product (162.0 ng). The obtai ned crude product
was separated and pNrified by 5 flash colu
phy c:Hc“é MeOH: NHACH aqs530: 1:
: Qo 7 (140.4 ng, 93Y
-EE\/DO HR- I\/IS Mz, 64 3 Aarbl : [
. 4275[ MeH— Exanphe
-hyd”ooxycpropyl )] - 9-di hydr opseudoeg yt hroonyc/n A
6, 9- epoxi de (EMBP8) Under N2 at nosphere, % sol uti
(3.000 m,) /.5 (39.00 ng, 0.0593 Mo
MeOH wag,ggol ed\to -78C, NaBH4 (22.40 ng, 0. 5930 Wil |
was addeﬂ and the nixture was stirred afM#%scC for 1.5
|rr| t he mxture

oDy Shi RIS oK S AVGE AT TROALS 2R musoo

(623 .8dggd, pagdsd hemdl Xt 1k &acy@cs;r@we@,cta@ae\a tale, €HES6. 7 1,
After vvashln 20 with water, the organjc | ayer was

5487 B0TBOLY BRSO TREXT &ES diRS \eid Fhat FRred - SaRd -t Hefter

%ﬁkﬁﬁbe VB, £FRPEE N LB SM sb‘h%%ﬁ 1@bUQemE5°QéJ§tadded, and
mg). The obt ai ned crude product was separated

tapdmpytifeedabyekt naht ed| witrh cHt@mt ojyfephywashing with

ASFERUE AT LT 1)y f ate, e

NﬁizsoﬁGOmﬁal%h/itdﬂzé w&al ﬁﬂlﬁmt@AHﬁﬁi\&lﬂa FGQt4323] MaH]
anple 10 Synthesis of

CP@¢?§'¢§56§9 §°d9h\}%r% PRARIRIGAHFoMRi G Camg)g. The obtained
&Re% 4e-4EMPOR)s separated and purified by flash column

chromatography (CHCl3:MeOH:NH,OH ag=50:1:0.1-20:1:0.1) to give
EM913 (602.3 mg, 89%) as a white powder.

EMS13

HR-MS m/z:760.4879[M+H]", Calcd for C3gHoNO;3:760.4847 [M+H]
Example 15

Synthesis of de(3’~dimethylamino)-3’-morpholino~9-dihydro-
pseudoerythromycin A 6, 9-epoxide (EMS14)

NH.

Bis (2 - bromoethyl ) ether
i-ProNEt

“0 ~

(o] (o}
© o &:ﬁk:OH
EM303 EM914

Under Ar atmosphere, to a solution (7.000 mL) of EM903
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Under N2 at nosphere, to a solution (1.500 Iti) of

EMBOO (106.8 ng, 0.1490 nmol) in OH2C12 was added

Martin's sulfate 5 (250.0 ng, 0.3720 nmol), and the
(24 X2 ey Wes, (350 b 1) 0Anl CAEN . wefd eddddd ri-mgNEt (61.00 pl,

Martin's sulfate (50.00 ng, 0.0740 nmol) added,
0 e Q HENGH K1tk Riehol 25 PECFORTRYL ) GTBCRy (44f BRril, 0-3500 mmol),
ard | £1d N xR AR L L NAHEEB 280k W E Ofok 2P0 ML h W8S stirring,

added, and the mxture was extracted with CHC13. After
1vResNEg (Wilt-RObpilne - B0 hemek haand By ef-hwpnagthyd ) ether

e S4. e resiidue _was f.iltr d . .

P9 R o I s abBa Bgee b8l Biifg vas stirred
af 1460 fx) 6 hke obfiednest ortidey, praetiinta twals Naepaatellut ion

n urified b | ash col um _chr onat ogr aph .
(TS o ot nada T g 2060 176, T 61T B0 Va5 PRLERGES LB CHCLa.
Af 2dr 605 MNP I RS uMdited N3,po4deb1uEMAN9seuMEed NH,CL

m z:700. 4655[ MrH] +, Cal cd for .
s CBTLUEE NDId PO 46 FdTavPHp apignpryeriwas dojpd heses NF2S0s.
(3:0r ' 1) Q- dj hy - u 0 [
TR GG S gy ey S RESUEHEELLEE OIS Borledit pated
t EMPDGe (4 0fr ey r k390 36mBI0) mign . Vel welst @ittt GSile product

canphorsul foni ¢ aci.d:. 48.60 ,..0.2090 I and
i faRrot s pine ot k66 530 s Ron” gL Btn Pl phay S8 aphy
(GRt W e :Nat 16082 §21 0t § D10 (LB O0 1)1 e ddedEmand (23.60
the m xture was, extracted with CHC13. After washing
mgi t BB | ;2 2 tHel 6t avided-ayer was dried over Na2SO4.
Eﬁ@f4residue was filtrated, s and the filtrate was

concentrated to give a crude product (99.00 ng). The
R0 ad HeCHCT e O didivel aws3Gebdldtled and purified by

g8 0n 520! 0 B S OPHf I L od ENBIO(T8 Yo' IRy - Svh D]
ERamplréerpowder. /0 EMD10 HR- M5 ni z: 560. 3813[ M+H] ,

Calcd Tor C29H54N09: 560. 3799 MtH] Exanple 12 |
SEyREpess sobf2’ ~O-acetyl-de (3-O-cladinosyl) -3-dihydro-

Y 1A 0. o ) 0 A
Pé%g&ﬁ%%&?%é&ﬁ%%éi%§qﬁﬁﬁ%ﬁﬁﬁﬁ§§f§§§%%§Pg?"¥8'2 sol ution

(1.390 nm) of EMPOO, (100.0 ng, 0.1390 mmol) in
I di re added\DwAP \w,
el DY hay# yridine: 1.698 § #0.p13 5
7869 ~%~ 8340 nmol ), ' K180 1éeC

m X
hr. After 2Qcshirring, O Po(ﬁé698

“and Ac20— (78769 0. 832
added, d tRe mpXture was stirred for 2 hré Afper
stirring, 10;%E;$§ic acid solution (10.00 m) was

ny,

added, and th Nxtafr e was extracted with AcOEt. After
washi ngembfsh sat'urated NaHCO3 sol ution, the gegsni c
| ayer was dried over 25 Na2SO4. The residue was

filtraseduoand(1be. 4 id ! a6 3805 re@lgeRiasatedetio 1gDNEHal ag
crude product (120.0 nmg). The obtai ned crude product
(ha3B88epht at @d alee it Wip fatdarecoifeomm ©> hr. After

SSILOm, 0940y SGUHMCSRATLEAT800 ke @ytes, anc
thel mikbnre was extracted with CHCl;. After washing with brine,
the organic layer was dried over NazSO;. The residue was
filtrated, and the filtrate was concentrated to give a crude
product (91.10 mg). The obtained crude product was separated

and purified by flash column chromatography (CHCls3:MeOH:NH;0H
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(1.390 m) of this resultant product (116.0 ng) in

MeOH was stirred at 50C for 12 hr. After stirring, the

sol ution was concentrated to give a crude product
a£i0: 1: org) ~-20He: bt )aitrre dyioreudd9qSod 30t c0amgsepat at @8 a white

yCﬁﬁgurlfl ed by flash columm 5 chromat ography
be 3: MeOH: NHAOH ag=50:1:0.1-10:1:0.1) to give EMP11
r304.5 ng, 94% as a white powder. EM 911 HR- M5

nm z: 802. 4973 Cal,cd for
HRAMS - rmm@% %@w[ w+ BRI CEx ARPI €31186N A §)At ARAS EMHH]

2 gml-) = -N-net hyl ) -3' - N-benzyl-9-di hydr opseudoeryt hro
Spypthas s 60 8- 2patatse (EMIER)3 Unddaddnosyddsphei bydao-

tion, (580. f EI\/BO 2 0
oR RO PRHLFPBIOT e SeEPsiod 7 earpenate TEMble)
benzal dehyde (3.10Q gI O 0300 mmol ), AcOH (2,500 gl,
I) and I\Ia OAC)Z (9. 300 0. 0440 rmol )
i Xxture was stlrr
Sr ”'3 'J«‘P iriphpsderey Bsiding 4
OACO-| 8. 300 gl, 0.&4690 mmol an

0. 1460 nmol ) were added, and’
was vvarmeddno room tenperature and stlrred féor &y hr.
After stlrrlng saturated NaHCO2 solution (7.000 m.)
was addéd®®and the nixture was extracted w t EM@SIC13.
After_washing with saturated NaHCO2 sol uti on and

bri neVnERE %agaaﬁw@ﬂh&;r@n @a§°&&1{céeno&ér1%2§d4 0frrF¥915

Skeu r ir S.7go
eI bt TR, G LA A8 $E e, puridine
(GBtaDnﬂiﬂ co uGISeG(p)rmrdml:)t WEEES asmm:r,ataedsodmdtlpurl f2| édOme of

h _col um,cht omat o ( 3
S e B EPHCL AR SR s Ak EERERITS
da&epaiai tﬁnaot\ﬁ‘@rmnaﬁﬁﬁé-zwaﬁ%ﬂ@ﬂdd a]:80~7‘ﬂ39@0fM|'Q( hr. After
Calcd for CA42H7ONO22: 780. 4898] |\/|-H1 nple 14

sEyatrhagy sPpFiding- Qe 43 -16L i Ty nﬁ@ud@@ﬁyﬁﬁl%ﬁycaﬁd the

mAx@u?e @nghgﬁm&lf-'\@&gﬂoom tempe Ad8Fe 'El%dats'ﬁ?rﬁ}@%r €orl 8.5 hr.
a solution (8.950 m) of EI\/90(6419rrg,089 nmol )

Afreacetoneings aaiterhPe@(NHH06 SElIurtllons 3700fmml) , wamdadded,

Xt ur vvas Sti rred for.Q0. ter |rr|
=58 5P bR R pet TRt g5 55 Chae 20veE "ASaipg with
shheraitsHUNEHBeS XIfutAiredna uolnﬁlelc;lzheAbtganmasnw@r was
wi th saturated NaNCO3 sol ution, the organic |ayer

07 P OB98r NREERB01, THReTF BEFeRI VAR 11 A5 RCd APhndhend i1 trate
F' S| tcEﬁE%n‘ﬁ@étéQnESnéi@é ed Lo @ YS-dude P0edYeh . The

he obtai ned crude product was separat ed
o@rb;alp@du f:u:edebprcbdiacsh wo$ mpazsatcmimmi aprdghiygd by flash

%ch SO ey aRhs TE e WSl 8 ¥ B3 0.
to give EM916 (25.00 mg, 73% ) as a white powder.

EMS16
HR-MS m/z:628.3697[M+H]", Calcd for CsyHs4NO;1:628.3697 [M+H]

Example 18
Synthesis of 2’-0O-acetyl-de (3-0-cladinosyl)-9-dihydro-3-keto-
pseudoerythromycin A 6, 9-epoxide 12, 13-carbonate (EMS17)
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HR- M5 m z: 760. 4879 M+H], Cal cd for

0391170N013: 760. 4847[ MtH] Exanple 15 20 Synt hesi s of

de(3' - di et hyl am no) - 3' - nor phol i no- 9- di hydr opseudoer yt

&ir onyci n 6,9-epox\de (EMB14) )01"-Gbl O O EM 914
tnospher N-t0 a solution (7.

A o 350 nmmol ) in CH3CN

AN %@@Mmmeyodawel A
bi e hyl)ether (44.00.4q, O. 3500
the m xjfur stirred at 80& for 20 hr.

stirring, iOHPr2NEt (61.00 gl, 0.3500 nmol) an®@ O
bi s(2- bronoet hyl )ether 5 (44.00 gl, 0.3500 mml) were
added, &M@18he m xture was stirred at 80C for EMSI’W

After_stirring, saturated Na2S203 solution (7.0
was adeer Nen@ HRSPRRECur EOwasSekttaer el ¢ ¢ B Kﬁkﬂ%ﬁ ews16

(ART 80 MEsho NEB %Y tiinsat UratedcNaZR2) 3 ER DB -Martin
saturated NHACL solution and brine, the organic |ayer
PRasodE paRe o(ﬂe65 NaT®D4 .0 -13P Hhamods i d @@ cdnkdef MLKERF8dWas

s@ﬂgréaef% 551‘81[ ‘ﬁ%iie%"%‘fzg%ﬁﬁgednég Y Er gﬂtéé‘{jfodlnane

roduct {ained crude pr odu
%ébaﬁam@d @nﬁB*ﬁwmﬂokﬁinsfddﬁdd c @ndmthehmamaiogr ephystirred

f%gﬁ% Oﬂgg%r gg: R]ib%%t’és%&%wg eé g %%145(911}1/‘?10%1'\/9(115 00

mB&"Gaé%&‘eh&i Mwm@wiasoe@trﬁ&wﬁ with EtOAc. After
m z: 760. 4885 MrH| +, Cal cd for C39H7DNO13: 760. 4847 MtHi

wgﬁgﬁﬁgew:g_gh sat%ﬁeﬁéﬁ@%% solution, saturated NaHCOs
sglug Qﬁeéﬁﬁ% ﬁfiﬁe,o %é‘lddfboaﬁ“}/lc) &%)%éhl\/é’% %Qél\/slgﬁﬁglgazsol;

pseu oerythronycin A 6, 9-epoxi
The E@Qi@uél@ﬂs5f1¢ﬁritéd§ﬂhndnﬂhb WaétaadedwasONohEEnaqated

1.380 nl nd th r e was stl
chrobFost cride PAaTert b N B o ThE shthbeeducrige product
wa@SSagQﬁﬁte@r@nciSpﬁbﬁfmd(tw €F 1 @@tlﬁ:mt efrémbRography
CHC13. After mashlngﬁmnth brine, the organic |ayer was

(GHE bof MRS} NaOEaG=FRel @si Huieo viisve i MGt ed. 9 -fd Mche 80%) as

fthEét concentrated to give a crude product
(91. 10 ﬁgyaéThe obt ai ned crude product was separ at ed

EHam7pur|f|ed by flash col unm chromat ography

ub 13 BB R A eH

Example 19

Synthesis of de(3-O-cladinosyl)~-9-dihydro-3-keto-
pseudoerythromycin A 6, 9-epoxide 12,13-carbonate (EM918)

MeOH

EM917 EM918

A solution (225.0 pl) of EMS917 (14.10 mg, 0.0225 mmol) in
MeOH was heated to 50°C, and the mixture was stirred for 30 hr.
After stirring, the mixture was concentrated to give a crude

product (14.20 mg). The obtained crude product was separated
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aq=50:1:0.1-20:1:0.1) to give EM15 (37.60 ny, 46% as
a white powder. EM 915 HR- M5 ni z: 602. 3899 M+H] ,
Cal cd for C31H56NC20: 602. 3904 M+tH) 5 Exanple 17
asy nbiest sedfby flash column chromatography (CHCls:MeOH:NH40H

C | - de(3 in 9-di h pseudoe fhrom
253l WE Y dtine LY Eare: (RS 167 SUAdErLRE Sovder.
Emgmpsphere a solution (1.100 nL) of EI\/915 /o (32.90

0. 0547 ‘bg in CH2Cl2 was _cooled to -
HRGES diie: 1575, 4P7 BHHHI0, 6688CHNEPS Genksalues? by 3435 (411
rQhitd 05 (2. 200 nL) of triphosgene (32.30 ng, 0.1090
CH2C12 was added dropw se, and the m xture
Syashss$is red de (3778Crarhy2 )R- dAfhly@erSBI FNFAG;- pyr| di ne

1 .2 121 312 and the 1 xture
ch P Al S e D R e kBt 857 3-ERELIEE
(Afbe9) stlrrlng, saturated NH4CLl sol ution (15.00 ni)

was added and the m xture was extracted with CH2Cl12.

After wa hl ng wthysaturated NaHC3 sol uti on and bri ne,

c |layer Owis dri ed over Na2SO4. [The residue

JH e filtrate ZOHM@.S N/EO\
.ude~ptoduct (35.00 ng). cF
par at eptCRPwPr gir:NEY ed ; by f alsh
chromatgrdphy (CHC13: VeHalNFEOH aq280: 04T
to gi ve° EMR16 ( 00 ng, 73% as a whitg povder oo EM
916 25 HR- wé\mé\g%s. 3697[ MrH], Calcd for C3 NCR2:
628. 3697 [ MFI1]\ Exanpl e 18 Synthesis of b
2'-0- acFé‘Péﬁ -de( 3- 0- ¢l adi nosyl ) - 9- di hydr oEM1ket opseudoe
rythromycin A 6, 9-epoxide 12, 13-carbonate (EWMI17)
EMD16Ueer NBy tatmosehieadi, naneaCr@Ch2io0(520.0 pl) of EMO901

(36.70 mg, 0.0522 mmol) in CHCl; were added i-PrpNEt (45.50 pul,

0.2610 mmol) and p-CF3BnBr (p-trifluoromethylbenzyl bromide:
62.40 mg, 0.2610 mmol), and the mixture was stirred at room
temperature for 1 hr. After stirring, i-PrpNEt (45.50 pl,
0.2610 mmol) and p—CF3BnBr (62.40 mg, 0.2610 mmol) were added,
and the mixture was stirred for 2 hr. After stirring,
saturated Na;S,0s3 solution (10.00 mL) was added, and the mixture
was extracted with CHCli:. After washing with saturated Na,S;03
solution, saturated NH,Cl solution and brine, the organic layer
was dried over Nay;S04. The residue was filtrated, and the
filtrate was concentrated to give a crude product (50.00 mg).
The obtained crude product was separated and purified by flash
column chromatography (CHCl3;:MeOH:NH4,OH ag=100:1:0.1) to give
EM919 (33.30 mg, 74%) as a white powder.

EM919

HR-MS m/z:862.4966[M+H]", Calcd for CssH71NO12F3:862.4928 [M+H]

Example 21

Synthesis of de(3’~-N-methyl)~-3’-N-(p-bromobenzyl)-9-dihydro-
pseudoerythromycin A 6, 9-epoxide (EM920)
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EMD17 Under N2 at nosphere, to a solution
(782.0 gl) of EMP16 (24.50 ng, 0.0391 mml) in CH2C12
was added Dess-Martin periodi nane (165.8 ng, 0.3910

nmol ), the m xture was 5 stirred for 2 hr. After
irri Dess- I\/art\hn peri odi nane (165.8 0. 3910\
edo he mi xture wagos for 41 N/\O\
r. SNPTAY] at urat ed Na2520

fteg_washi ng Wi tp,gat urat edNa tion,
saturated Na “i 0 sol utl o’n and brine, tlhe étﬁgarg)l/e
| ayer was dr er Na2SO4. The residue was
filtrated, a °filtrate was concentrated gna

crude pemguct (31.00 ng). The obtai ned cr gggeprotluct
was separated and purified by flash col um

chr ongd @gF aphw theEchar M ObNEME6h 8560 1594 10 leQ V&m0l
EI\/917 (19.50 gﬂamo as 15 a white powder. EM \VS)

24@2@$Am¢ﬂ0 @l)1gn Shglheypseopdded i- PrgNEt (50.00 pui1,
Odﬁé'% Orfed B . owé)gl%r%ﬂqy&j’_%r% %teﬁ)lzi%obromlde 71.70 mg,

pseudoer yt A 6, 9- époxi de 12 car bonat e
O(qua)moavmm Misglung oy 228 rgegl ﬁtotOEmnémperature

éﬁel Pkt u%%ﬁ&gzgﬁrlrrlé@ fdr"gge‘ﬂf#a%&eﬁ t"g'r ?t%%rl nﬁ’mOl and

ptBEBABXL UT E. mst@,om:@rmcatnemw 0 w@iree agdetlydend5Sthe mixture
product (14.20 .. The obt ai ned crude product was

W%%p%FéFé%ld %t?ldr%ﬂi?ltﬁwwqqeasﬁ?rc& gim cht bt gt aptRe -

2 ixture
sé%%%g%%%%%lﬁ%ﬂé{rﬁ ) Er%ggh\é%R_gﬁ/“ééé,(égd Bhe mixt

waﬁzesanae‘ﬂm[miﬂ} CHgallsed Aﬁtemammmﬁmmwazsm
e K e L
waspdaeidoesys hriamso, 0 At &*ﬁ)}ﬂiﬁedaia(sEl‘fEl&)rated, and the
filtrate was concentrated to give a crude product (53.00 mg).
The obtained crude product was separated and purified by flash
column chromatography (CHCl3;:MeOH:NH,OH ag=100:1:0.1) to give
EM920 (33.30 mg, 67%) as a white powder.

EMS20

HR-MS m/z:872.4158 [M+H]*, Calcd for Cs3H7;NO15Br:872.4160 [M+H]
Example 22

Synthesis of de (3’ ~-N-methyl)-3’"-N-(p-fluorobenzyl)-9-dihydro-
pseudoerythromycin A 6, 9-epoxide (EMS21)

\N
ﬂngCLF

(o] v

) o
%OH
EM921

Under N, atmosphere, to a solution (607.0 pl) of EM901

p-FBnBr , i-ProNEt H
> CH

CHCl,
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10Under N2 at nosphere, to a solution (520.0 M) of

EMBO1 (36.70 ng, 0.0522 nmol) in CHCL3 were added

i -Pr2NEt (45.50 gl, 0.2610 mmol) and p- CF3BnBr

(4P-10 ithd uay et hyintednz in b:ﬂ-lclr'bd\eereSZadcﬂ)adrgi—&ﬂEIO(SB.OO pnl,

ol and the m xture d_at .roomtenpetatyre
01874 O Iah R g P e HPIRBER e, BEOBHasT oo 46 1
0 03@64 Grao)l ) a1 tﬂré:’frﬁ&rtﬁﬁre( @as48thgred. 2610comot dmperature
were added, and the m xture was stirred for 2 hr.

faftbrhet | ARG, Ssaruiaged iINGRARIS &R-R0 o+ ( £0.30¢0ntpol) and

o PAFERRIOEE T oisa et e guied Ad G uncure s

10

15

20

25

sthtmedtat MICT esglanatorrearfdrhii. e hrt he Brgars &l 1 pir,
ver 2804 h | d |t e

S%Hdr?ﬁ%éj 1\551‘2%2 & lo&nce-rl;)t :agt e %Ssmgédéaéréga fhe mixture
wRE 08EtadSéy Q&ﬁfg)CHdiQe o@f@emeﬁhs}m@ vnﬁﬂdmattuma&ed Na»S;03

separated and purified_by flash col unn chronat ography.
Sp ORISR NETHNFHEEE AWfEA0PLBE 157 87g) DELRRR 19% SE dfiic laver

4 p r R-

w%?zdléGeZ@4€%e61[a l\Y%}ﬂSb? GM@ res%%u%w%la% HR l'ﬁ@ated, and the
f@hﬂtﬁi&ﬂ&@@&:mm%mo @aazmalae czudeSpmphRusts (6P .00 mg)

T8 i b IR Weled S P LD e ket dhlY BLORSEUIBY f1asn

cal Bs PBeF &ma t g Bao) UGHTL 5¢ Bé9HONBIOH ofg-ANEQL :(4Q.)4@&0 give
nE 0.0574 mm% in CHC13 were added i-Pr2NEt (50.00
EYP21§428%9 Mol §6%hEDH-BrEHEE BRM5Esmobenzyl br oni de:
rd270 my, 5 0.2870 mmmol ), and the mxture was stirred

at room tenperature for 1 hr. After stirring, i-Pr2NEt
HR58S00/ gt 819, 235D [ Mkl ) &adcg- BeBnBr:sHi 700! $i2 - 49 S®BRA0H]
gD i V\?ée added, and the m xture was stirred at room
felBeFatare for 1 hr. After stirring, saturated

sha2ha88s sef udié 0B {15ndthyil ))- MaN-addetl cantbehlag 1nt-2t-dibydro—
/o was extracted with CHC13. After sshing with
PSRUAPSERENREDYSHE & ol THRXiGs uEMS gg NH4CL sol uti on
and brine, the organic |ayer was dried over Na2SO4.
The residpe was filtrated and the filtrate
congent @t dto crude product (53 O4
t ¥ned wrked was separate<5'° hd i

Was Cl
. Th e\N
| adbpyly

’ gi v 3
powder. { EI\/B? HRAB m z: 8§19 4158] MH—|] b, Al cth for <
C43H111\ 10128Br: 8[72. 4160 MtH] Exanpl e 22 90 Synt
(o]

of OH

de(3' - Nggwhhyl )3 3" - N-(p-fluorobenzyl)-9- D%(%r%p F6e
rythromycin A 6, 9-epoxi de (EMB21) Under Nf 7tm)sphere,

t l.uti (,607. f EMO .7 60
ol ) SPREEHE 3 e e . Br ZREPSCSE. 60501 BF50db B4201
mzolo)o ﬁt@gﬂ P- EBBErmxﬁ@lflmr@b@mwerI@r agbde: 13Bra%gl (77. 50 pl,

03 O mol ), and the mixture was stirred at room
Ot-89%r angie and o-ClBnBr (104.0 pl, 0.5970 mmol), and the

mixture was stirred at room temperature for 2 hr. After
stirring, i-PrpNEt (38.80 pl, 0.2990 mmol) and o-ClBnBr (52.00
pl, 0.2990 mmol) were added, and the mixture was stirred at

room temperature for 0.5 hr. After stirring, saturated Na;S20s3
solution (40.00 mL) was added, and the mixture was extracted

with CHCls. After washing with saturated Na,S;0; solution,
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for 1 hr. After stirring, i-Pr2NEt (53.00 gl, 0.3040

mol) and 5 p-FBnBr (37.90 iii, 0.3040 mmol) were

added, and the mi xture was stirred at roomtenperature
sdtourdtdd WH,CAf seilusionrang, bshtael atled MNaS203 Isglent wais dried

40. 00 ni) s added, and t ct.ed
ot et A e NG wiih EAEHiar SR NEBSpRSl fiate vas
c&%éﬁﬁﬁtecﬁﬂi&éﬂt aNiddGlesph-utiied apd. DOi M) . t Mhe obtained
ani c | ayer was dried over Na2SO4. The_residue
wyge fRredugtedvasarieraated epgt BuRd§iednbEnt sk oo pmn
ct ) hinaiined c
R e O TP an S5 Bame 492
(@&r@@mﬁg),gr%ﬁ"by JLCHCIBriMeOdoMNE4OH ag=100:1: 0. 1) to give
51 (42.40 ny, 86% as a white powder. 25 EMD21 HR- MB
812. 4985[ M+H] +, Cal cd for
H@% T2 FENEL 2% Sl QG0 Mekl] cExesP| €383 C1Rn) +828 .31 85 [M+H]
de(3 -N-net hyl ) -3" - N-(0- chl orobenzyl) - 9- di hydr opseudoe

ExgmplomAin A 6, 9- epOX| de (EMD22) Cl Under N2
(297Q (gL r 2909 hvdro-
S%@%Q%%é’?f &é)ﬁa V\ér eNa g\egh?EPrggl%{ét} y%g79 5% hydro

p gé11d Qe BP0 oot n ePndS @’@Mlde( 1exs@3yl, 0.5970 nmmol),
and the m xture was stirred at roomtenperature for 2
After| 25 stirrivag, i-Pr2Net (38.80 gl,;0.2990
-C1BnBr (M82.00 gl, 0.2990 mmol Jlwere addey
rgg&u”ed at roomHPaerrp atluse o /\O/
stirrin ng.. saturate 3 SO
added, g
W th 13. fd\fter/vvashl ngHwth saturate y
sol utiof, shturfated NHACL sol ution and borine§ the”
organi c Iaye diied over Na2SO4. The resi S
filtratelgg and e filtrate was concentrated t Ry&Ha
crude pF Qlct (50.00 ng). The obtained cr GM%Z?'product

was separated and purified by flash colum
chr onéndepr dph e HrOSPherve OHONRIEPL BEERD0{ €3 6- Ci)ult o qfi V@301

(D83 43550088, 859, 8%, ! GePEVStea P B2REER I 20 1,

0Ca 30 LEADIDIL 22182 Gn-4GHS[ B H4 ID60mplle 243170 Sypnihesasdofhe

oSS L AT A 59 e

seawwgerwfz@m 5(®|5Ut2|00gl(6343@761ﬁ1m@i Eé@@hn(éﬂar@r (41.60
ny, wer e added i-Pr2NEt (55.20
pRi, 0/ 81790 M@lmmzye afilad, CERBhe4 nigGure, wes3sphrred at

I S r
cPBR' §epPOrhbie Tt f s pei! 30 A AP TLAEHRELA is.0;
soirotjoand4 on CLBnBr Wald . B, a@ldalt‘r@ mmlt)lr\ﬁeW@SaédédaCted
a e_was tlrred t roomte t f
WﬁEg é\]g?% #FFFnaas %.Par‘a%%@ RRYSYF as% ANk oonl%tl%n’
s640Qr80ea NHMAS sadded.orarcd beifkXt uhe mgaﬁxtra@y@ﬂ was dried
with CHCL3. After washing with saturated Na2S20Q

oggruNpoifs-saf e S RFH AR (e 3 o Ik Tt Sshdl 2B e tfﬁétrate was
?%?@H*:Eajaéa dri edr@yer Nagpd4. (sEngof Z(%l yduerM8Sobtained

trate and e filtrate vvas concentrat to give a
cecnddeppoddatt wg $5s €te naf)ed Tred ghtwified 2y dlagé column

duct fied | |
BrpBrEPebeabRy el Fa ot 67D, TP i a2
(ENR28 £45. 463 Nlas 88%nh BSe oMdde. powder. EMD23 HR-I\/IS
nm z: 828. 4689 M+tH], Cal cd for

EM23R71CLNOL2: 828. 4665[ M+H|
HR-MS m/z:828.4689[M+H]*, Calcd for Cg3H;;C1NO;»:828.4665 [M+H]
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Exanpl e 25 Synthesis of

de(3' - N-net hyl ) -9-di hydro-3'-N-( p-i odobenzyl) -

pseudoer yt hromycin A 6, 9- epoxi de (EMD24)
EklmrdpleNZSatnDsphere to a solution (580.0 Il1) of

STYRPORED {50100 T 0200 Ty CARa p: NBNB L acbenzyl) -

pé@ud@gﬁpﬂwmﬁyﬁromom9%oke_d@ (£6192900 nmol ), and the
m xture was stirred at roomtenperature for 1 hr.

After stiyring, i - Rr 2NEt (50.50 I'll, 0.2900 nmol ) and
(86.10 ngy 0.2900 mml) were aqded, and khﬁu%\@\
thmjﬁglét roomt enper a r.
CSatUrated Na2S20 ' OCW ;

Y W th satur@tdgd NaZSZO%H
sat ur at 8d N C19sol ution and brine, the

rgami c peyer
is was driedy) Na2sO4. The residue was fi %,
and the filtrat\e was concentrated to give a c OH
product™¥%5. 00 ny). The obtai ned crude premdect was

separated and purified by flash col unm chromat ography
(CHCand!@ﬂ-lls‘lj\lH@ﬁds@@et@O toOalpolotone (EMB2 (8.0 EMOS01

(?ry’zgég%/%ﬂg(ii Ite CfH(SE\;B%nge_I ayged i-Pr,NEt (50.50 ul,

004867 2he2 D) : &i’c@ﬁoﬁh{%l'ﬂp—@b@we&z&a boyhtiHesi 86010 mg,
de éB -N-net hyl ) -3’ N—(p chl or obenzyl) - de( 3- 0-
Oct QQnIBT%?/]rb Qa’bqthber Jﬁ%{ﬁ?o r‘:&nﬂf@ﬁnaﬁ GogmeE%%Pﬁéature

LEE) OSSR NS SELEIE 2k ) o

pobBaBned8 ¢ nl @ Iteg bed ARGtemricdneweErampded3z5and ChElBixture

Pr2NEt, (120, | .6890 ol ). 5 and.
B SEREF S 145 My, ORI TRl " And T ne HESE o B RS

satiurseddalasBom dEnpeiraa urde foar nﬁJ)hMasAfatieédst bndi ﬂge mixture
saturated Na2S203 sol ution_ (40.00 nL) was added, and
weReSHE ke o e ikt Rt der ed ik € h ‘@-ﬁi@g Attty SRt aﬁ&‘d Na2S5203

s¥iL LB 8AL uEat e Na? 802 15Qbhk98n sALULRLRY, leﬂ&lorganlc layer

sol uti on and bri ne, t'he organi ¢ layer _to was dried
wagedrhad Soier TreSOesi dile wees ifdue watsed1lamdtete and the

e S _concent r.at ve a cr.ude
£ bEEE B S HROER AL d Bl S BrBUBEN 55 100 mg) .
Tﬁédob’dﬁilﬁd&@dchydé |;&Sd¥d1ﬁ£ﬂ WaES @ypalmtt@@r aphy purified by flash
(CHC13: MeOH: NHAOH ag=100:1: 0. 1 i ve EI\/925 33.00
gL 9 o SRR ptier : eSHENS s 1o 1) o give

EH@ZAIG 05 379 MH(s) @ ol fifce powder.
C1NO9: 670. 3722 [ MFH Exanpl'e 27 Synt hesi s of

EM@@Q 0- cl adi nosyl ) - de(3' - di et hyl ami no) - 3" - _
HHDURNGY L 0959 S 81 S CLARRLY EBLOBY S I, P S 6P Fiasa

Example 26

Synthesis of de(3’-N-methyl)-3’-N-(p-chlorobenzyl)-de (3-0-
cladinosyl)-9-dihydro-pseudoerythromycin A 6, 9-epoxide (EM925)
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20EMD14EM 926 To a solution (937.0 gl) of EMP14
(71.20 ng, 0.0937 mmol) in CH3CN was added 1.0N HCl ag
(937.0 gl), and the mi xture was stirred for 0.5 hr.
After stifrring, saturated NaHCO3 sol ution :
and the xture was extragted w CHC13. n
Shilkry 4P ne, the organi c\f S Hirj
2304 “The resi duBnRndPENEL; atge o
) oncentrat edué9 gi Ve a @r ude _prods
(60. 00 ).s The obtained 5 crude product [wastsepar at ed
and purifi ea by flash col utm chromat ograrﬂwy OH
(CHC13: MeOH: NHAOH aqg=50: 1: 0. 1-30:1: 0.1) to give EVMD26
(25. 30 rAye34449% as a white powder. EMD26 EiR2d/S
[NLEﬁﬁgggggig%%Egs e&%gngﬁgglgo QQQ&O 6 gz 3%. of EMS34
(3’7 80 (g pr @ nebeEs 26yl )- BietidiydoAse thee byl bvengat hoRed
6, 9- epoxi de (EMB27) Under N2 atnosphere, to a _sol ution
Exgmphe %’é)l@fc@rx:@owe/rs adgdedg ingr2NEY 40E dnfolil /i Q- 6890 mmol)

aQBB fn?g[\' (P&t lzdn{ )0 %%Qotﬂg%lxéage was
zCI (p r onobenzoyl” chlori ’30.70 nmy,
shm;rgzd ahdrcpcbms ﬁﬂm@w@tm @:tn 2 éud: -f oRftieD atlrm;m@,r
S n sol OOO m_ s adde .
s Iﬁa Jﬁ &, N lsutclonce rate o 6 svgzjgwgf uarég ghe mixture

wasoduttaéﬂé?@ x@ltrrg)CHcm, Thef ot alasth o udliec B reeciieta teais Na,S,0;3
separated and purified by flash col ynn chromat ogr aphy
SPEMET 3N MeBRE WERICHE fL50: f"éuil% 319, BY1per gihe @R@aﬁlc layer

wb20drfefUovEr Wa 2D,2 Wid eré%q% wa%Nfg.@lrateHR Med the
nl z: 900. 4091 M+ Calcd f

funmtm%rcmmmm{mmo m@mr@dggprsylnpheébﬁ 6f mg)

| (
Then s ned TR o 1P F PR ks gried by flasn
cbnden bﬁramm@f@sley €CEl 34 MeOH : N, e Do mf1 :EBME03 to give
L(5142. 60 O %% in_1,2-dich] oroethane was
Ed86Ped’fo @)Cf“g'p ?:%T orasbéh24HdénR¥9efo. 60 ny, 0. 0755
EfBPE), AcOH (6.180 111,

HR-MS m/z:670.3705[M+H]", Calcd for CssHs7C1NOg:670.3722[M+H]
Example 27

Synthesis of de(3-0-cladinosyl)-de (3’ -dimethylamino)-3’-
morpholino-9-dihydro-pseudoerythromycin A 6, 9-epoxide (EM926)

( D

HClaq , CH;CN

EMS14 EM926

To a solution (937.0 pl) of EM914 (71.20 mg, 0.0937 mmol)
in CH3CN was added 1.0N HC1l ag (937.0 pl), and the mixture was

stirred for 0.5 hr. After stirring, saturated NaHCO; solutiocn
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s 0.1080 mmol ) and NaBH(QAc)3 (22.90 ng, 0.1080 mmol)

wer e added, and the m xture was stirred at 0OC for 2.5

hr, warned to roomtenperature and stirred for 1 hr.

Nt@@ st rwasiggddsat uraatce d hida OB usel whsorx{B8cODOANMkifh CHCls.

AR M GLn g Wi Py 450 NGOG BVEBI e Foff: 5Fa Ovr

NBdae, the ﬁésgﬂIUéI waay i Wasi téd, ednaveheNE2504at d heas
residue was filtrated, and the flltrate

cepfeRhrRRE e FHv & é”%’rqﬁ-’dér@délﬁﬁct 6@6@%%@@) Thgyebtained
L
{9&@'5 &F&é&* @r% 8P ngcﬁ %qe%ggmgaghegomm

ash
chger@fodr oty 10:H_CI)3 M)EOHoNgu@Ié VBB 1(:32.133028 :@g 1) to give

e5%h o 10 A PR 028 SRR

E@42669CLNCR22: 814. 4508 MtH] Exanpl e 30 Synt hesi s of

de]és N- net hy 3' - N-propar gyl-9-di

HBOURdolH £ IR S MR OLapeN der (Embizgitao: 602 . 390r[ My H)

E§Qﬂn§ié°@8(12 67 m,) of EMBOO (909.3 ng, 1.267 mmol)
added AcONa (519.7 ng, 6.335 mol ), 12

Sy64Begisygef 2. %ﬁ(pﬁ‘twquMldr-@t-eithaiH@aB sol uti on,
and .the m xture. rrredto si ¢ using
oRRPoRFER R el OF G s 208 or 150 i n.
After stirring, Na2S203 (400 O ng) was addedg,and_t he
m xture was cooled to roomtenperature. The rea

m xture wgs extracte\d Wwith CHC13. After washi|ng \
m xed. s yon of brine and NH40H, th . N
(gl mThe reS| due Wagio

s concent Srtile |
: ere, PP %%é?' Y J,oo mQH 66335
and 3- br rmp"foopyn&(471 90g|LcN l o 6.335 mmol

added t & a sd] ut ifon (12.67 m) of the obtai®ned c ud
product (892. 35267 mmol ) in CHC13, and the
m xture was stiryed at roomtenperature for 1 hr.© OH

After stEMWP4 ng, i-Pr2NEt (1.100 ni, 6.335 nmEmbdr and
3- bronopropyne (471.9 gl, 6.335 nmmmol) were added, and
t he nirdereNnadmsisiphead,i $oat sodutienpés aZdp enkbrof EMI00

(0D - B naled A ObieFE i Ja REEEostiaty Bhetl 05 30 uL,
0CHICD8. mAb L Br an@sht BERAXT T h(Saitunasrch 2325203 osaliet: i eo 70 mg,
saturat ed_ NHAC1 sol ution and brine,, the or%am c | aye

Ond4 08 TBAL by R NabOM I K HEr ¢ 635 i Wk S iToFT at é’dhrandAfter

sﬁ:'ﬂ?rgggf ' Eﬁﬁé&@s VR, GcRALMAL@d0be %Yewéscéég&i, and the
produc The obt ai ned crude product

mgxparat wdsaﬂdncp@mtra*e@d byo fdiiesh & slunde @I'm@rmttogﬂaﬁhp mg)

- Me O NHA 1) .t j V. . 1
THG. SRA8GTS0 G B AU EAVSS AL TRTE DUriiled by flash
cﬂsthmeEh%ﬁ@{:dycljfﬂqéhy C(ﬂd:mdlj‘ 01 OB3 BHEGINGEZ: Tk 21 AV A2{3a:H]: 0. 1)
nmple_31 _Synthesis
t&eesvem@%%?ﬂy 109 I na - Niﬁ s?fbe%qzvml&)?y@aawyl)
eRodbhydr o- pseudoeryt hromycin A 6, 9- epoxi de ( EMB30)
To a solution (69.80 rrL) of EMBOO (5.004 g, 6.975
HRMS) mi/ & : B0 0 AG0 S M aidHed ORaladDE o8 C741118013804960 ndbd § [M+H]
Chz nzyl oxycar bonyl chloride: 14.93 niL, 104.6
E@?M added dropwi se, and the m xture was heat ed
syatRe€iandfsbis+ad (8 0rNZneotiyl) A t-av- gd-Hdhlicr@beltziyly) -
was added, and the m xture was_cool ed to room

di BAEPaPERPBICTRECREARY TR A %t AP T xERE5dd i t h

46



10

15

20

Et OAc. After washing with brine, the organic | ayer was
dried over Na2S4. The residue was filtrated, and the
filtrate was concentrated to give a crude product
(7.000 g). The obtained /a crude product
'ed by fl amh; col um chr omat ogr aph
kb :1:0.1) to giveidEwd3
-+ B OWRTE PR dsyde
Na], CeACH: ¥aBH(OAC):

1 &ga 994, 5140f mm;m/uangxanp*l e SynThesi s
of de(3°-N- I/) 2'-0-3" - N- bi s(benzyl o nyady -
de( 3- 0-cl adi - 9- di hydr o- pseudoer yt hr onyci
6, 9- epoxi de g1 20To a solution (104.6 OH

EMB30 (2'3: g@l g, 5.230 nmmol) in CH3CN was agges 1. 0N
HC1l ag E 30 M), and the m xture was stirred for 4

hr. Afi@sr SV Brindgphsatyr at ed1hBHES sl 440 Qi )( 400.HM903
nm.) was added, and the m xture was extracted with

(€PICAB. mav t @r O VWb HitRRiL i irh Ihrd e, chiliee asithamiec WRay 6PORGS to 0°C,

d T u S ra d

o EAE L S ORARD o T8 ! e bl Sheth #8che0
0(1108(12mgc)1 ) Tded GHREH ((¥d-)ar (@8- @iaon.mct OV\b@,B@,emJa)t edere added,

aa(é:l_égurl fied by flash, c%ﬁln%%tg{:oga%\?g %%%’l ‘(aztr“ﬁ?fétgo room

t@ﬁﬁ&r@ﬁuﬁeW@deSKKWEkﬁ foﬁENB&k-HRAEBer stirring, saturated

nm z: 814. 4384 MtH], Cal cd for C44HG4NO13: 814. 4378& M+I-‘g
NE§§9$H§9¥§§lC§yd§ﬁe§|Sméﬁ was added, and the mixture was

egtrQﬁ@f&tMtﬁeé&g cl A‘gt@PSxyé%h%l@“ W Qs kel (3 Hcd,

I met am no) - 3' - mor phol i no- pseudoer yt hronycin A 6, 9-
sepom@he dnrd 13x tre boree eoyEVE32)layer was dried over NapSOs.

The residue was filtrated, and the filtrate was concentrated
to give a crude product (62.00 mg). The obtained crude product
was separated and purified by flash column chromatography
(CHC13:MeOH:NH4OH ag=100:1:0.1-10:1:0.1) to give EM928 (32.30
mg, 55%) as a white powder.

EMO28

HR-MS m/z:814.4515[M+H]", Calcd for CsHe9CINO;,:814.4508 [M+H]
Example 30

Synthesis of de(3’-N-methyl)-3’-N-propargyl-9-dihydro-
pseudoerythromycin A 6,9-epoxide (EMS29)

1) I; , AcONa , MeOH
>

2) 3-Bromopropyne
i-ProNEt, CHCl;

EM900 EM929

To a soluticn (12.67 mL) of EMS00 (909.3 mg, 1.267 mmol)
in MeOH were added AcONa (519.7 mg, 6.335 mmol), I, (643.2 mg,
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Doss-Martin periodi nane CH2C12 O airsir..., 00
EMD48EMD32 Under N2 atnosphere, to a solution
(4.560 nL) of EMP48 (152.5 ny, 0.228 mmol) obtained in

21 bhe4 hehow reid isamﬁ:a@emmaeidoe étBlﬂl’tllcﬁiHZ(Hrﬂivﬁsa a:dide:dlre was
Dess-Martin k5)€gr| odi nane ( 165. m% 8 3
CPRELTISE 1@ LA R o i3 R Sk 16 lgﬁFPF.ﬁ@ Stirred at

s8Rt WAt efh Ma2S203- 50} ubi £r§% CHél%d Wapadded) @8d added,

fhe mxture was extracted wt After vvashln
amithh%ammmléd W S esh |t |rm@m sempeapsgrfaHADE reactlon

mlgwltf%\latg%gx%i&eed & 1Ok eq_y Wasd W@%&Wl%% a mixed

over e resi due was |Itra
sbllit et eofasr ronceand na,ed, tOhglUEg&nECUE&y@H(MhEﬁdrled over

160. 0 The obt ai ned _¢rude ct . was, ar at ed
N ?ﬁﬁ)‘ipurﬁ HAYS 3@7 %Wt@rﬁe Pﬁp% 1EPate" Was

CEET R ST O 9 o2 b,

Pm!NzEtB6(8L 364 [y HI6- 3@él oohoflor a@a43|5hm<295@8y13@46ﬂ\mq pl,

Saeea e e retd AR S SR §32s S0 REEDS 1
o]At@;Lﬁeepomdke $EMBRY) (892.0 mg,Uﬁer67NﬁunaﬂmD$phéHél3,t @nd the
sol ution (586. f ENPO ., 0.0586 I
e L R r&%&@ﬂ(pﬁ%@*f By 2o83- mipses
sendrbrgnoet banet( 43.. 100141, 5§§0mﬁ395)an@nﬁ—Ef6m§bropyne

m xturé was stirred at roomten‘perature for 22 hr.
(AFieP piir6iddy nmelniwang edees headedheomdgtugadwas stirred

<5 LR, s et ek PR 0T d e
Nagd ©;addedt iamd(2 0. drimdt)urvea shvasidsd, r med dheS0Cxforeldas
ex%raé%égrw1%ﬁréH€§ Sg%gg%tsgsﬁ§%§%98t§0|L%uré%ed Na»S,05
solution, saturated NH;Cl solution and brine, the organic layer
was dried over Na,SO,;. The residue was filtrated, and the
filtrate was concentrated to give a crude product (940.2 mg).
The obtained crude product was separated and purified by flash
column chromatography (CHCl3;:MeOH:NH,OH ag=100:1:0.1) to give
EM929 (600.1 mg, 64%) as a white powder.
EMS29
HR-MS m/z:742.4730[M+H]", Calcd for C3sHegNOjp:742.4742[M+H]

Example 31

Synthesis of de (3’ -N-methyl)-2’-0-3"-N-bis (benzyloxycarbonyl) -
9-dihydro-pseudoerythromycin A 6, 9-epoxide (EMS30)

CbzCl , NaHCO,

-

EtOAc

EM900
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1o (40.00 M) was added, and the m xture was extracted
with CHCL3. After washing with saturated Na2S202

solution, saturated NH4Cl solution and brine, the

or garﬂ‘@ d ayerutviasn dia%ed lowdr) NI28W300THE. Bééigue6v®%5 mmol)

S B AR 50 T6015R) (P TRED 0B ol Bt CRUGE pr

(ﬂ)énﬁ\@ﬁoﬁﬁﬁhﬂﬂ%rﬁﬁl afd quirdd: ad oy fnmsmoqobumaol was added
chr omat ogrmghy (CHC13: MeOH: NHAOH aq=100:1:0.1) to give
2

dENDBESE AR e TE6EYIULEs weswilieed egofder °ENMBStirred for 2
hf'R"ﬁ Z s@%r{% gsflv_‘r\t'/ﬁ_ +wa§:aé<‘fc§jec§ orand the mixture w fas cooled

C30H/3N042: 732. 4 20 Exanpl e 35 Synthesis o
tdetGel- témrwsyde dé‘@@ ruamuhylmlgt@rﬂy\da:@p@emmsrgd with

BRI e M SEREL T 00 R TG, BPE3SEORMbY ) LoV gras dried
oﬁgﬂeﬂagﬁnc}ﬂﬁhé:Ebéﬁhdﬁﬁwéﬁufﬂﬂﬂﬁétéa 6808dnthe @nltthee was
m xture was stirred under H2 at nosphere at room

CoRAPREEI AR YOrolvenra GAFGdS Pgtqdﬂlrctn& -PRE M xt ufke viRftained
cthbt fﬁ%@&hc@fwa(é fgeegaﬂa{ \%ﬁgﬁ%&%ﬁt g@t ¢dakA GbYEmA

crude product (150.1 obt ai ne cru e product
chasms eparatied mhumeﬂHeUHhﬁnyacasﬂﬂ ColQuin to give EM930

§35§5m o%@%%m‘ﬁl‘%&%& '%K%’& (70.30 ny, 97% as

EM98bi te powder. EM 934 HR- M5 ni z: 546. 3622[ M+H] ,

Cal cd for_ C28H541\ 109: 546. 3642 MtH] | o - Exar&pl e 36
HRyMS ab7 5994 - 5170 [M+Na]™, Calcd for’ CspHy/NOigNa:994.5140 [M+Na]

rd8631 8- §5 adi nosyl ) - 9- di hydr o- 3- ket 0- de( 3" -
m no) - 3' - nor phol i no- pseudoer yt hronmycin A

Sgnbhepdxi @t d_@ 3'3=-N-andigneltle- ' BB 35 ) N-D3 A ( behamoﬁycarbonyl)

af 23 loeTad st I d iy BhosopR e RFBnbcifl, KB e BBox e
(

EM931)

\ _Cbz

HCl aq , CH;CN
-

0 o .
O OH
o OH

EM930 : EM931

To a solution (104.6 mL) of EMS30 (5.081 g, 5.230 mmol)
in CHiCN was added 1.0N HCl ag (52.30 mL), and the mixture was
stirred for 4 hrxr. After stirring, saturated NaHCOs; solution
(400.0 mL) was added, and the mixture was extracted with CHCIls.
After washing with brine, the organic layer was dried over
Nay;S0s. The residue was filtrated, and the filtrate was
concentrated to give a crude product (4.312 g). The obtained
crude product was separated and purified by flash column
chromatography (CHCl3;:MeOH:NH,OH ag=50:1:0.1) to give EM931
(4.028 g, 95%) as a white powder.
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the m xture was concentrated to give a crude product
(101.2 ngy). The obtai ned crude product was separated
and purified by flash col um chronat ogr aphy

EMQEKJB MeOH: NHAOH aq=100:1:0.1) to 20 give EMB35

kg 95 oSt kily 3Py Chio Fol “ESS G oo Zn. SR

E:Eaﬁagsrpé e3§7 Synt hesi s of
)-2"-0- N- bi s(benzyl oxycar bony

S)d%‘%fse%)w %%. %oé%/1a)c:aﬂdnﬁ%¢dﬁ60p§éa§éepwm oﬁye;lﬁgfqbe:o 3-keto-

dd(39- & A8y et 9?%? o&%k%3EEFuHBQ§gt§%9%%%1%,A 6,9~

atnnsp ere a so utlon 80 nmL EMD3
erﬁiﬁ@rﬁﬁM331¢anﬁ¢nat§\MEM9§@0Ied to -78C, pyridine
(2.420 m, 29.90 o Was added, a solution (99.70

) of 5 triphosge gagﬂ.479 g, 4.984 1) | C1o (ij}
N

dropwi se, nand the m xture wa

A ure and stirred fo
_sapUrat ed” NHRET Mawi erripdsene( 4007\
adgedp_a e m xture was @%m;actea\Mt .
sheng 'wi th saturated NaHCO3 sol ution [lan
brine, $he®l0 organic |ayer was dried over N&564. The
residue was filtrated, and the filtrate was
concent FMP4d to give a crude product (1.900 §M33%he
obt ai mege € rmd%tmb@@hékewaﬁosﬁpébﬂlﬁﬁﬂorandél pwc» fmIe)d d¥y EM948
flash col um chronatography (CHC13; MeOH. N
(he<1907d- ¥ 1328 Fjf e VB3R SCh 188516, bgé%J @gn*al%@fleExample
@Omediﬂ CJJ.?I 7B 304 fky M &% 21 1&%&_{1 ahe Galesd sf Rb, 0.391
Na: 862. 3990[ MtNa] Exanpl e 3 Synt hesi's of
mId@%B, Ndretmllylﬁu@ Ewas\lamg(r@elniplrozybar bdh@/lle)r stirring,

I nasyl d|hy r o pseu thr cin
S5EeTaeg MR o T LB O DRSS ORR RA S Tuixcure
wébZé)Qtfac_teE&%J:ﬁ\mrdHO]bperAﬂﬁ’éﬂaﬁﬁhln@fﬁw&a&urated Na;S,03

solution, saturated NaHCO; solution and brine, the organic

layer was dried over Nap;S0O,. The residue was filtrated, and
the filtrate was concentrated to give a crude product (160.0
mg). The obtained crude product was separated and purified by
flash column chromatography (CHCl3;:MeOH:NH,OH ag=100:1:0.1) to
give EM932 (151.1 mg, 90%) as a white powder.

EM932

HR-MS m/z:668.3642 [M+H]", Calcd for Cs;Hs;NOiz:668.3646[M+H]
Example 34

Synthesis of de (3’ -N-methyl)-3’-N-ethyl-9-dihydro-
pseudoerythromycin A 6, 9-epoxide (EMS33)
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00 EMP37 Under N2 at nosphere, to a solution (40.80 nli)
of EMB36 (1.718 g, 2.047 mol) in CH2C12 was added
Dess-Martin peri odi nane (4.343 g, 10.24 muol), and
the mxture was stirred 25 for 1.5 hr. After stirring,
sat urat ed Na2S203 sol ution (300.0 ni) was added,
§| x Fact e@d, dMobihneHC12.  AfPes i
: tw 2 SGPPHNEHDCH,cB At y
sofyt ijon and br| ne the organi c Tayer Wweg dii- er

Na2SOA. [ The, r S|9Lue was filtrated, and the fiftrgeée o

was coneent r°ate to give a cr ude product (% 700°g)

The obt ai ned rproduct was separated and puri OH
by flash col im\chronat ogr aphy (CHC12: MeOH: NH4OH

aq=50: lEMbo}) to give EMB37 (1.668 g, 97% a$m3wh|te

powder. EM 937 10 HR-MS m 2: 838. 4012[ MtH] , Cal cd for
CASHEOANIOTY; BIRADRAEM HEoPaupl 6 30n SyBR TESiD) e Ewo01
de( 3- 0- cladi nosyl}-9-di hydr o- 3- ket o- de( 3' - Nret hy ) -

(ddocP ymér oby@d o0 Are19- digoXqiiEN1Re1s- @@\d@@naﬂéra(l\lavgsaw 1 pi,

1 3 ot
1SR s TR, Ao, o SoEPREG( L 45 e
mi 84196 wdj, sahdredetnmindam & avgs rsttiumeedounder hH2 After

at nosphere at room tenperature for 3 hr

SEFFEg. Cha (O S 200 7 e hRiEH ARAer cABTog or 134 hr.

FaLARSPhSES, anskiNre Nhxbune,wasostaesh emd Dl inddromoethane
at nosphere at roomtenperature for 2.5 hr

(Fdr 7 Ackhor @; 5864 armash) rensy add@(dmazxa( the. mgyxrmas stirred
aROdgeL usien N, At RSPLET €y s APA 4 eI KIS HBS ] Hfeion

tnosphere™a room
éDxﬂQrmLWa‘sasﬁladd@al,ecﬁnChrtdlet hra}fuurterana@ m@rasted Wlth CHCls.

RS PR THAALES el itioft S iSRS e 080, Phrugibge N
Sﬁﬂaﬁhoﬁowm‘bﬁmé’ﬂﬂﬂww@mi 2VeiQd MH4EH over Na,SO,.

aq=50:1:0.1-30:1;0.1) to give EI\/9381%9673 , 97% as
Taemﬁ?tsé%%wﬂ%? fmlg%fsecgo ad NS etA 576 t8302EMERRCentrated

t6ah¢def Q" £RIEMINIE O 7E BB MY The obtained crude product

was separated and purified by flash column chromatography

(CHCl3:MeOH:NH4OH ag=100:1:0.1) to give EM933 (42.40 mg, 86%)

as a white powder.

EM933

HR-MS m/z:732.4911[M+H]*, Calcd for CsgH7oNO;2:732.4898 [M+H]
Example 35

Synthesis of de(3-O-cladinosyl)-de (3’ -N-methyl)-9-dihydro-
pseudoerythromycin A 6, 9-epoxide (EM934)

\ _Cbz

EM931 EM934
Under N, atmosphere, to EM931 (108.4 mg, 0.1330 mmol)
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Exanpl e 40 Synthesis of
de(3' -N-net hyl)-3"-N-(p-chl orobenzyl) - de( 3-0-
cl adi nosyl ) - 9-di hydr o- 3- ket o- pseudoer yt hronmycin A
were- egdgddBd (QI 13- (@dr.b0naige GENDBEPH (2.660 mOp, aand the

n el a4 5e B Gkt : P2 RETE9387 Tiar oS as0 RGeS For
lahd.pQBndEr thA9ng, the3aQ xtiRk) wasndil beated) Usied Watse

stirred under N2 atnosphere at roomtenperature for 2
fﬁﬁtrﬁfFeWa?oc%$???¢¥ﬁfe@nﬁQn%&%ﬁi%w%£§?®2p§89HFFoﬁl5o 1 mg).

0 LU e
T(né oQQaﬂhaédV\%f%tngéri 5o, "{Mggtehégs%t%;%t B gg%%%&gg by flash
cgéumm ohromat oy ey N(-W@lﬁ@ﬂle@ﬁl NH.Gthce 3 dee,: @.He-10:1:0.1)
rganic ried Na2S The r S|due was
t? rat%@gy &*@h%ng$tr§f§ Viis & cgﬁ%gﬁtpgw Tto give a
EMpBde 15 product (350.1 ng). The obtai ned crude
gr duct, was segarated and purlfled b¥bflash col um
HRAME & gr APhyo 4 CHED! e OALRAA EPT aG2stio 6106 4 0) 3642 GivER]
Egygége(géz 5 ng, 93% as a white powder. EN 939
694. 3353 MtH] +, Cal cd for
SEBGPBSLB10@1d©93rQEE%qdmnq52&)ﬁ%«ﬂnﬁy@r¢t3—$ym0hdsi§'of

- di 3 N- net.h seudoeryt.hyro
dgpgkﬁygéﬁlggéX|de nolﬁﬁﬁﬂdqéfyg%ﬁgggﬁépea % 53 ggOdee
18pLBttanbohéde O( ﬂMQ&S)of EMB01 55 (39.70 ng, 0.0564

nmmol ) in CH3CN were added i-Pr2Net (98.20 pl. 0.5840
mmol) and i-Prl (2-iedopropane: 56.30 1.11, 0.5640
t he ning? was stirred af 50C for 134 hr. (T;)
i ng, Et (98.20 pl, 5840 ) and
PAco 40 5 mmol ) were
A Ore nas sPTTEU4T 50Gidonr 26. 5 hn 5 L@~3:7£Z/
i - (1964 pl, 1128 mol) and -k £12. 6111
wer e added and the m xturé was i
50C for©0979 hr. After stirring, saturated
solution_(30.00 I a) was added, and the m xture was
extracte %ﬁtf]C}KHS. io After washing w t hEM#s5ur at ed
Na2S203 sol ution, saturated NHACL sol ution and brine,
t he oﬁgaﬁl@tiQWef6wﬁ53dﬂhedﬂbﬁ&93ma25@4 6TMe,rQSREMemmol) in
filtrated, and filtrate copgcentrate .
Mggsewgscﬁﬁﬁg %r%%d%ﬁ gﬁdoﬁtﬁﬁfegaﬁgroggaPﬁedZﬁ? e Stirring,
tbeoﬂmxtuxz\aSwsspaﬁm@dtmméd)lﬂd fgl@di lay cfrhal%hpQGHUEfﬁ (101.2
g@{ rdgpy /5 CHC13: MeOH, NHACOH
uple P&O&Wé ERB46°P36249d ngnd pegified by
faﬁsﬁ %luﬁlp&‘(‘f_‘j&ﬁ L ¢ [MER%0:1:0.
Caicd for C3OHIZNO1D 746, 50 %ﬂiﬁeé’éﬁmﬁ%&? 20 1:0-1) o
gsyat A¥8Es ©98.00 mg, 100%) as a whlte powder
3- 0- cl adi nosyl ) - 9- dlhydro bi s-de(3' - N-net hyl ) -
pSeudoeryt hronycin A 6, 9-epoxi de (EM41) NH2 EM 934
HEMB81m/z:626.3533[M+H]*, Calcd for CsHspNOp1:626.3540 [M+H]

Example 37

Synthesis of de(3’-N-methyl)-2’-0-3’-N-bis (benzyloxycarbonyl) -
de (3-0O-cladinosyl) -9-dihydro-pseudoerythromycin A 6, 9-epoxide
12,13-carbonate (EM936)
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A solution (161.1 m) of Na (222.2 ng, 9.666 mml) in

MeOH was cooled to 0C, EMB34 (878.6 ny, 1.611 mol)

and 12 25 (2.044 g, 8.055 mmol) were added under N2

at nosphene, and the m xture was stipred at OC for 1
stirringy-Ne25203 (6.000 gy was adfied, and \_cp:

organi ¢f | ayer was dried over Na2504. | tde Was
filtrated,onand the filtrate was concentr atoed &o gi ve
a crude_product (870.2 ny). The obtai ned crude product
was sepl ﬁ dled and purified by flash col urm EMS38

h t 3: MeCH: N -10:

g e T SINAT N T T A e

44, 5 -78°
oA NG o R L Bxaimre a5 oredybe pI87C, pyridine
(et 30 -mFmed hy40 J@nolo yw&@@be@zﬁpéwéaﬁbé%ﬂo pp) of
tjgfégo &Jngd 043?/ ) 4d9@/4drrr9n eliglo%'ﬁgﬁ(lfr%'%c 'ad’éd dropwise,

opropyll e acet

an@ ‘élhéoihibit@fé (\&é%ﬂiﬂed ﬁonEWiBIC(ﬁB&(SomgteIﬁ)e&le:ure and

t hyl f or n1de wer e, added . P .
S%bw%%ﬁ?% péq'l t B ERCSh FoRATe. 25 To0L G @@4501@1%
(ool o, mﬁ/?Z&Q\@aae&aCﬁ@n&éhrﬂﬂiwﬁea@@éaéxtﬁdt@d Mith CHyCl,.
44 70 mmol ), and the m xture was stirred under

AgtApsphehEnatwidonsatemrdras WO spiuhion A@%rbrmer the

n t t S on 0 ) wdas
oSHhBTE"SyoF, 2, S LR Sehusden DDLU it giacraten,
amdshhegfmltha@@ W§M)cdﬂuennnﬁﬂad:ﬂcapawewascdudedpooéuct

eS| flltrate t he th
Dagoletient £ s PaoaugBovap LEePbEst Sy and
pB@%@ﬂ@dﬁﬁ@Effésﬂ c@nﬁnﬂ heén = atd dq:trapz@s (eashefvadl hH,0H
H20. The organic |ayer was dried over Na2SO4. The

apesPAue: Qad) FEPtIRTREMAH thS83 1% r #08)was a white powder.
E@gggentrated to give a 25 crude product (700.2 ny).
e obtai ned crude product was separated and purified

HBRyME| mgh: 862um®0@hMﬁMHlogCaﬂh¢ ECHCTZHVEOH NEAEEL . 3990 [M+Na]
aq=100: % 0.1) to give EMP42 (697.6 ng, 97% as a white
Eﬁg MD42 30 HR-MS m z: 876. 4503 MtNar, Cal cd for
s%%h'@%h@léblad§7§' 45104 trNa) - 2 Bl -av-44 s (Bentzieskycakbonyl) -

de(3' -N-net hyl)-2'-0- N- bi s(benzyl oxycar bonyl) -
d@é%sO@céaéan%x:y}799dmmlmn3—§<ekféa S@&%&Mﬂ@fﬂdﬁw A 6,9-

eéo@lge ¢POXLUE, 1Bot3cd SORNSPY) | dene acetal (EMI43)

0

\N,Cbz o
CbzO R
_\\Om Dess-Martin periodinane _~~\_ X

CH2Cl2

EM936 EM937

Under N, atmosphere, to a solution (40.80 mL) of EM936
(1.718 g, 2.047 mmol) in CH,Cl, was added Dess-Martin
periodinane (4.343 g, 10.24 mmol), and the mixture was stirred

for 1.5 hr. After stirring, saturated Na,S;03 solution (300.0
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Under N2 at nosphere, to a solution (11.30 nL) of EMB42

(482.6 ng, 0.565 mmol) in CH2Cl2 was added Dess-Martin

peri odi nane (479.3 ng, 1.130 mmol ), and the m xture
mikaswas | adaded f an@ tre miftterrestarsr iexgrasaedr afiedd CHCl;. After

S203 salution |0 0.0.m s added, and t
WREBTRT ChEh TR TRt N et R e cuBRERY SriGes
sSahtl o esh NS08, sHdItdryan isatlukairetraMablicOB8dseb et i 98, S0,.
and brine, the o,r%ani c |layer_was dried over Na2SO4.
ThHaereesdtieramst ¥ 1 43tadkd anghdhend iditrat gt wagasoncentrated

t8°€§€@t£aéﬁ9dé GAHUER OF.UdR @)Qdu‘fhe(&b@%x&l-cﬂm’e product
ob ed

al ned crude product 15 was "separated and purifi
Wiy $é¢pataited tand ghroinfhtesh ap M aEbHCD3 b Oeh Kb @Ebg raphy

=10Q; 1..0. o_giyve. EMD43 (,480.0 9 a .
GHtVstitokr gt 0 EMORD, o v R, 9780 as
a Gahttle f 96wdd7 H65NO13Na: 874. 4354] MrNa] 20 Exanpl e 45
Synt hesi s of
EM@83- 0- cl adi nosyl ) - 9- di hydr o- 3- ket o- de( 3' - Nmet hyl ) - pse

b on i epwxi 12} '
S ) (e LB R CRpEB Eon s RN PP AT )
EpdfoH 239 EtOH .."00 > 25Under N2 at nosphere,

to
ENPA3_ (406, 8 . 478, .mmol e .. added P 1.4
SRR AR B B B R LB P e aaseEr e kg
mathel) dd2eadc@spiieranaiin Gorg, empexdder @ 2f 08-2abbondbe
m xture was filtrated, and the filtrate was
(E¥Ad&ht rated to give a crude product (300.0 ng). The
bt ai ned c¢crude product .5 was separated and purified

flash ¢ol um chrdpetogr aphy ( CHCER: MeOH: NHACH \
a ) 1:Q. Iy 10; 1. t Q. ObN&HE : as N
B o g efﬁ'g%ngsﬂﬁ)z’: %, 2Yost o lm

EM937

Under N; atmosphere, to EM937 (1.461 g, 1.745 mmol) were
added Pd(OH), (292.2 mg) and EtOH (34.90 mL), and the mixture
was stirred under H, atmosphere at room temperature for 3 hr.
After stirring, Pd{(OH), (292.2 mg) was added under N;
atmosphere, and the mixture was.stirred ﬁnder H, atmosphere at
room temperature for 2.5 hr. Furthermore, after stirring,
Pd(CH), (146.1 mg) was added under N, atmosphere, and the
mixture was stirred under H; atmosphere at room temperature for
1 hr. The mixture was filtrated, and the filtrate was
concentrated to give a crude product (1.302 g). The obtained
crude product was separated and purified by flash column
chromatography (CHCl3;:MeOH:NH,OH ag=50:1:0.1-30:1:0.1) to give
EM938 (967.3 mg, 97%) as a white powder.

EM938
HR-MS m/z:570.3307 [M+H]*¥, Calcd for CagHgeNO1g:570.3278 [M+H]
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I 0o Exanple 46 Synthesis of

de( 3-0-cl adi nosyl ) - 9-di hydro-de(3' -

di met hyl am no) - 3' - nor phol i no- pseudoer yt hromycin A
ERafipEpokd de 12, 13- car bonate EI\/946) 15Under N2

SRIRITESs bR 20 O FyRBe (25 1o

ci§é§n§s?i) @é—ﬁ?ydﬂ‘ﬂ)-@ H’@:%—@fé‘é@@oe&y%ﬁ'r@hy@mn(A762§—epox1de
m ) ri phosgene (255.8 ng, 0.862 mmol ) in CH2C12
13ms3 acrieeerRriopWEE3ANd the nixture was warmed from
g 7/8C to roomtenperature and 20 stirred for 1 hr.
ter stigri sat\ﬁ[lated NHAC1 sonution (1p0.0 m)

apd xture was extr cHeci2. N
X i m,mmmd:m&c?\ fut gggm

brkne \ £hke ofganic Iawﬂ"’é 0 2804] The

residu N trated *he filtréte :

concent pat to give a crude product 25 (285.13 nm).

The obt ai ned crude product was separated and pur|f| ed

by fl asremsed uim chr omat ogr aphy ( CHC13: MeOH:
aq=100: 1: 0. 1- 50: 1: 0. 1) to give EMP46 (265.7 ng, 98%

as a Whisdespbwidson EMBED rHR- M m%zasgeeg[ MgiH) 8,533 mmol)
Cal cd_for C32H54N011: 628. 3697 H] Exagrp -
lSyﬁfIﬁéSﬂ'éeJ%ﬁ added i-Pr;NEt 330 mmol) and p-

caehBr- thnedHys) - 3. 3 (dnsh) Oraliﬁﬁrtﬁél)md&@&eowas stirred
cl adi nosyl ) - 9-di hydr o- 3- ket o- pseudoeryt hronycin A

updgrefo)d tdrosphere] a4 §@@ﬂb§ymp&éﬁéua6eﬁar ¢Evpa7After
lu 9

=t 0 e el o ale o (e, Hodgaedy and
threoh)ixande pid 3eBrr{ 88d Awingh GIPG0 nbter washirge with
m_Xxt u S irre o under,_ N2 .at re at._room .
SREr RN e T0r 55 Hi Eonr i i ey i LPEEER Rnd brine,
tNa282@anse! ubyen x(ré%é) i dd Jovars \added. amd triesidiwst wae
was extracted with CHC13. After washing with saturated
fiazsansdsopdi be Shitraie aNHAORSAHTHATEE &9d 98Venae, crude

g r r r d
B P L - A AP, TRie Bradle f Fp cioparated
aglkivpualtfnadebpr ﬁ]:ial.elh ag@mm ahemaiivey mapthai NEdC e tdeOH : NH,OH

ggﬁaﬁoéagbhggar al e%@gpwd by JBJ %Sh CO| Wilte powder.

E@gggoo 1:0.1-50:1:0.1) to give EMP47 (250.0 ng, 89%
as a white ovvder 20 EI\/947 HR-MS m z: 708. 3847[3 I—g+
HEAMEAMY 61 P SFBONESTH] 70§ 3 SPRERIFHL s elsalipios 1 264 - 3358 [M+H]

siys of
2 H‘ Iﬂg o yl - de( 3- 0-cl adi nosyl ) - 9-di hydro-de(3' -
S@mchtelsytsanf n@)dshydnopdhe)w’ndﬂ-pmwar-ﬁ hiNormy-gineopAkl -
ide 25 1 3-carbonate ( Under
Pﬁfuéif’ Bﬂ’éP@YC%% % QP TP RT3, @%‘ﬁ?) of EMP46
0.334 mml ) in acetone was added Ac20
2.004 mm)},), and the mixture was|stirred /k

rt S after stirrjag, (189.0 Sy
% and the m"I sgimﬁ
% - CH5CN o P

) 0
o
° H %OH

Under N, atmosphere, to a solution (564.0 pl) of EM901
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solution (100.0 m,) was added, and the m xture was
extracted with OHC13. After washing with saturated

NaHCO3 sol ution and brine, the organic |ayer was dried

(DY ET0 Neg, SO 058 i) due Ca;eRsSwéid tadderdl, i-angNEhe (98.20 pl,
filtrate was concentrated to give a crgs\ggproduct

0 (2840 FupRyp). ance lotttdi éd1OPeBECPRBRCP Kepat at@tf mmol)

I?(Edt}pé”ﬂl{)ttelﬁ@ngé %ﬁ@d”gt oJyeemebedi8ehyr, After stirring,
H: NHAOH aq=50: 1) to give EMDP48 (202 9 ny,

1-9R9NFAs (28wRilt Blpo@/déB401@n<HR> M6 - 70 . G809 v, O 5640

mgggafoﬂvéegfe; A, Ve 97 % LML EXRIRLE 43 s0°C for 26.5

he( Fudih@imdyk), - 3-Ph:NpE ctd 96 .0banizy 1).-1be( 3urd-1 ) and i-PrI
cl adi nosyl) - 9- dlhydro 3- ket o- pseudoer thro cin
(519 epbhi de YAEVEADL) vegicdefd ﬂ?raﬁﬁﬁs%ﬁ@r Hsr% was stirred

a0 pd iy 371209)) ﬁ?ft@/gélglrl(ﬁ'% 3 ém:vur%t]egﬁ NZD®J0; kBlution

THF (tetrahydrofuran) was added
(39- 00| Wehawmp fasfiad,acing tAe BGXF%EIGOWH?eﬁﬁﬁPFte‘én‘dlth CHC1;.
t
ap S T R Rl Gaty, SR RL R ar e faa !
sslutied inmt Hrine, Frd hergamie, lEg/@EEI (v2elddiag, 0teD592,50;.

TRE T h Ge ST 13 it AP (KBHeS CEO L FoR (200" rated

iWaSa ageledh prhddie (BOXowr egwas The exbtatiedl atide product
13. After vvash| ng with brine, the organlc | ayer was

wals | sePdVRFeNATORUTHE 9 HYd fd 3Rk COLPR aFBEOmaRATT RRhY
. %"@ﬁaf NGEDY H@L £ L0 G V€ R OF Ul PrRRAYE40 (16.10
%g%ii%&er%r)g ﬁﬁ g t%\?ﬁeg %riljd%j pr oduct vvas(ﬂsepar at ed
mgpd3pdy i és el Wiyltfé gsdwasat.utm chr omat ogr aphy
h 13: MeOH: NHAOH ag=100:1:0.1) to 20 give EWMP49 (43.2
Eg2Y619 as a white powder. EMD49 HR- MBS

HRLES 6907 3358 MHRIM+H1Cal cd1tar for CsgH72NO1p:746.5055 [M+H]
C35H54NOOC1Na: 690. 3385 M+Na] Exanpl e 50 Synthesis of

Egarle- 2 adi nosyl ) - 9- di hydro-de(3' - 25

N h Ay-
e e T

pheldodent DRRTRE-1 MM F6, 9- epox:Lde (EM941)

\

NH

EM934 EM941

A solution (161.1 mL) of Na (222.2 mg, 9.666 mmol) in
MeOH was cooled to 0°C, EM934 (878.6 mg, 1.611 mmol) and I
(2.044 g, 8.055 mmol) were added under N, atmosphere, and the
mixture was stirred at 0°C for 1 hr. After stirring, Na;S;0;
(6.000 g) was addéd, and the mixture was warmed to room
temperature. The reaction mixture was extracted with CHCIs.
After washing with mixed solution of brine and NH4OH, the

organic layer was dried over Na,SO;. The residue was filtrated,
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om",Ga OOH EM 950 0 OH EM 926 To a solution
(3.910 nL) of EMB26 (235.3 ng, 0.391 mmmol) in DVF were
added PPTS (982.0 ng, 3.910 nmol) and Me2C(Owe) 2 20

a@. 550 flltedta Wamupioncemidatied fioxigdve wasrsderpedduct

er N2\ at nrpsphere.at room.tenperature for 5 hr.

GrlpeR iRt st R e S TR S SR I
piasfthddeasy BhgkH heoIimd Wwheonas ceprabagt € dHOLE IMEH0:81,0H
The organjc Ia%/er was dried over Na2SO4, the residue ,
a0t # 9 r bt b T ahdh e faivier 419 Mad 528 - doRgenbfat eds 2 white
pdPgegoncentrate was di ssolved in hexane: AcOEt=1:1, and
the solution was washed with H20. The organic | ayer
EMB4ldri ed over Na2SO4. The residue was filtrated, and

he filtr ent gLV r

1280, b L e P PecCar e TBF catEe e Segpdr dp Lt
ERadpBe pBrified by flash col um chromat ography

ESHC13;NEOH:NH4QH aq=100:1:0.1-50:1:0..1) to give
SERBEBS 1238 el Shpe Yy ld whitOe Jpoaer s (BRBBELoxycarbonyl) -

354 Mt ytr foRr R4 b 18° 6, 9-epoxi

d%%%%g?l\/ﬁl\laﬁ%?éaanp%e 5 S%%?r?ﬁ}gs@i%séo?gm poxide
12; 19-hsepydpyel &1t dertiadosyiM4@)di hydr o- de( 3' -

di met hyl am no) - 3' - nor phol i no- pseudoer yt hromycin A
i de 12, 13-isogg,0pyl i dene acet al

\
E Under N2/'at moSphegfs, t 0—2 | W (2.820 N-CPZ
At _EW E‘a@i\?ﬁg Gep8buiol ) \n\dcefmad mago7sly
added JAE2D (79.80 gl, 0-8z6 TmDtY, ~ang theini xDyre Was
st PP r & r. Furthernife, Ac20 (425.0 12

mol ) S %Qded, and the m xture was stirrg
After stirring, saturated NaHOO3 solution © O©H

EM931 EM942

To a solution (8.434 mL) of EM931 (686.5 mg, 0.843 mmol)
in DMF (dimethylformamide) were added PPTS (pyridinium p-
toluenesulfonate: 2.120 g, 8.434 mmol), Me,C(OMe), (acetone
dimethyl acetal: 5.497 mL, 44.70 mmol), and the mixture was
stirred under N, atmosphere at room temperature for 21 hr.
After stirring, saturated NaHCOs; solution (100.0 mL) was added,
and the mixture was extracted with CHCli. After washing with
H,O0, the organic layer was dried over Na;S0Q;, the residue was
filtrated, and the filtrate was concentrated. The concentrate
was dissolved in hexane:AcOEt=1:1, and the solution was washed
with H0. The organic layer was dried over Na;SO,. The residue
was filtrated, and the filtrate was concentrated to give a
crude product (700.2 mg). The obtained crude product was
separated and purified by flash column chromatography
(CHCl3:MeOH:NH,OH ag=100:1:0.1) to give EM942 (697.6 mg, 97%)
as a white powder.
EM942
HR-MS m/z:876.4503[M+Na]*, Calcd for CsHeNO13Na:876.4510 [M+Na]
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/5 (25.00 M) was added, and the m xture was extracted
Wi th CHCL3. After washing with brine, the organic

| ayer was dried over Na2SO4. The resi due was
pfatprated, and the filtrate was concentrated to gi ve a

crude product (210.1 ng). . T ai ned, crude
m%h%%b%r%ﬁ&f%d% et Ee-PrésﬁN Far@‘ﬂe%ﬁoxycarbonyh
fﬁﬂgy((]ﬂlﬁiHV3gd—NHﬁ€Hoa seflddeBydnrd @iNQA 6,9~
EKl/951 (192 , 100% "as a white 9owcler %I\/BSl
emzl@@ﬂ%ﬂlsfwrommmeoac@@%zmﬁﬁ684 4323[ MH—I]
Exarrpl e 52 25 Synthesis of
-O acetlyl - de( 3- 0-cl gdi nosyl ) - 9- di
R hy | 1 N0)'- 3" - nor phol i no- ps
ANBAY L 6120t HapnLRpEi-aRe
Under—N2—atrosphere,
: EMDS1 (132. 32 0. 194 m%l) ;
was addgd @ess Martin periodi nane (164.4 ng,0 0.388
mmol ), and the m xture was 5 stirred for 1 hr. After
stirringvogat urated Na2S203 sol ution (25.00 gMg43was
added, and the m xture was extracted with CHO13. After
vvashlmngdey\ttm aams@hedel\laﬂszasssbhuiomn (1salrmali)ecbf EM942

sol ut br| ne e or S drled
%?'é'c%%o é‘aor% gﬂﬁ“ﬂ"’l Aé’geA % ﬁ%
pf(ekhéaﬁﬁsnévam TONEaRy ) r at elCBolantoq )gi \é@dat@éug\@xaﬁ@suaaés
ngy

. The obtai ned crude product was separ at ed
sahdrpdr o1 ed Y- f PdSRIcotdmsiegr ofaFBgREPRYNA2S203 solution

(P e S AR N0 ek Bk fob) shratEaERER L.

Aﬁtér6ﬁasﬂiﬁ@[wmﬁh4saﬂﬁﬂaﬂbd(Nazsxh solutlon, saturated NaHCOs

-QI0LIEON11: 082, 41661 MH. Examl € 53 SynLhes] 5.0 asso,

THeNBLBYHA8 793 - ﬁﬁlﬁ%&ﬂgﬂﬂ|dH&F¥ﬁ%J¢QQ&k%R%OWﬁ@|&oﬁcentrated

6, 9-epoxi de 12, 13-i sopropylidene acetal (EM53)

tR0EBE2EMDERde Produgt sot utqGm)(-5. 88 ﬁéyaéﬁe@wslzde product
2 1

we B PR e A e A e ode o™

(CHOG erMaGH otH,0d ghv@0a:tr0de) ptoducte (AMA4D (APO. OThrg, 100%)

obt ai ged cr udﬁ’ﬁf}roduct was separated and purified by

as5af F3she cBPYART thr omat ogr aphy ( CHCL3: MeOH: NHAOH

r&9%300: 1: 0. 1- 50:1:0.1) to give EMB53 (85.50 ng, 98%

as_a white_powder. EMB53 HR-MS mi z: 640. 4053 }—%

HBaMEATY Bt STHABENDONER0. FOGLOMERE ExcdivpiQsBa: 854, 4354 [MiNa]

Siy
E%*%ﬁg—eﬁ-adl nosyl ) - 9- di hydr o- 3- ket o- de(3' -
s@mnn:hébybanfndMB—@ﬁ@lephnhmswl psetiliderdrtdrorkediorda (37 -N-
mgtayigeégngéeryth%omycin A 6,9-epoxide 12,13-isopropylidene

acetal (EMS44)

\N/Cbz

,ﬁi’m Hy, P(OH), , EtOH

EM9843 EM944

Under N, atmosphere, to EM943 (406.8 mg, 0.478 mmol) were
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EMB53EMB54 Under N2 at nosphere, to a mi xed sol ution

(1.770 M) of /o EMB53 (56.6 ng, 0.0885 mmol) in THF

and 1120 (4:1) was added TsOH (33.70 ng, 0.177 mmol ),
ac&ﬁkﬁﬁtﬂ’tﬂé( %t yBe .vasgst andedtdBr (235 6irmL)Af taerd gthier nnm:g;ure was

sat u ted Na sol uti on s ,adde
SR LT Vs SEROPRBPEY tﬁoeﬂloa%ﬂp%&tféf%g% Khe. The
ni%ktBrdride, £ e GBI d aper fasrdtbedasvesnderbféted to
15 The residue was filtrated, and the filtrate was

gbmc@rﬁlﬂaiee@rt%i%tve@ooroua@) pr o t oplppined rpjuderpgroduct

h =
o PG T e R Ly AR L A Pl 8 oy
@@@B.QMEO(BL NH.08 gqvéo EMBBAL €10k 10: (hal,) 8599 giase aENEY4 e(275.6 mg,
wder Jg‘('\éﬁg) - M5 i z: 600. 3749[ M+HY, Cal cd for
ﬁl—%ﬁl\ﬁl %Na] Exanpl e 55 Synthesis of
Eﬁgw - di net hyI ani no) - 3' - pi peri di no- 9- di hydr opseudoer yt
hronycin A 6, 9aspom de (EMD55

)
H%rm%sr%ériﬁ‘l 137 % Bty ofiated. ’é@rnq?s)lH@afI\]OENb@% %Z%IP#HJ
Ef0mpfe 199 mmol) in CH3CN were added i-Pr2Net (554.0
R3S nmol ) and 1, 5-di br onopent ane (433.0 R1,

sgsnms@smm:; deah'izl—cs dleed imostylr) e- Owels hytirpr-dd (3f -80C f or

0.5 hr t|rr| Pr2NEt (1.300 ni 540 .
AT Lo S - T Wit & PR OB VP EaBY B B Repecponide
1gplﬂgd¢amatﬂr@ mmgzm)e was stirred at 80C for 21 hr.

After stirring, saturated Na2S203 solution (100.0 ni)
was added, and the ture was extracted with CHCl12. o
After io washing W(:Djsaturat ed Na2S202 sol ution, ()

saturat H4C1 sol on and brine, th
TRosobil, BYiGind\as

(1612 ; e obtai ned critffi product/a\'s
and pur|fi ed by flash col umm chromat ogr afhy
(CHC12: ReOMHNHAOH ag=50:1:0.1) to gi ve EMP55 96;_,020
ny, 82% as a white powder. EMB55 HR- M5

m z: 758. B398 MkH] +, Cal cd for CA0R72NCR22: 758. Exdab[ M-H|
Exanple 56 20 Synt hesi s of

de( 3 Ynideret iy ladmosghed'e, ppr solittion- 98 dé 5§ dniop selt diET36

hr cin 9- epoxi de (EMR56 1, 4- 'brom:z}g ane
% %r NED: | Cﬁ%k)@&%ﬂ¥0 1n(CH2C?2)was coéﬁéﬂ to -~ ,U&, pyridine
(418.3 pl, 5.172 mmol) was added, a solution (17.24 mL) of
triphosgene (255.8 mg, 0.862 mmol) in CH,Cl, was added dropwise,

or gani c{ | ayer

and the mixture was warmed from -78°C to room temperature and
stirred for 1 hr. After stirring, saturated NH4Cl solution
(100.0 mL) was added, and the mixture was extracted with CH,Cl,.
After washing with saturated NaHCO; solution and brine, the
organic layer was dried over Na,SO,. The residue was filtrated,
and the filtrate was concentrated to give a crude product

(285.3 mg). The obtained crude product was separated and
purified by flash column chromatography (CHCls;:MeOH:NH4,OH
ag=100:1:0.1-50:1:0.1) to give EM946 (265.7 mg, 98%) as a

white powder.

EM946
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0 EMBO3 Under N2 at nosphere, to a solution

(32.80 m) of EMBO3 (112.9 ng, 0.164 nmol) in CH3CN

were added i-Pr2NEt (571.3 gl, 3.280 nmol) and

HR-MS dinbz 0hdHuB ere[N-88K., 7Cgllcd3 £280CnatieiNQ11 28 {3697 [M+H]

B e, s stirred at 80C for 2 hr. After stirring,

1.710 m, 9.840 mmol) and 1, 4-di br onobut ane

SyhtAd0imlof 5dd( 3&{N4mﬁﬂayw%H3!4uﬁxp$cnmmiobbﬁzynxtdé¢3 O-
stirred at, 80C for 22 hr. After stirrin

cLafirarel) e %@%d%%w%ﬁedmpf@old@%wthﬁggwgaaea 6afigepoxide

1bhe3 0k XbPFSp YRS sd racded WeMbGhC13. After washing
W th satura}?ed Na2S203 sol ut| on, saturated NH4C1

splution and brine, the organic |ayer was dried over

Theres\n@lue was filtrated, andtheflltrat\
[<{ nl b&iﬂ%{;@l ve a crude pr .
; iil neg-t¥ude or odigqi:, masegazk 3 Eﬁﬁ* ur‘ﬁ'
byof | ‘0 chro ' OH. NHACOH
ag=50: 0. I-30: 1: 0. 1) tog% “ve' EMD56 (°75 29 as

a white® povvder 15 EMB56 HR-MS ni z: 744. 48 3[ Hr,
Cal cd f @fese33H70ONO12: 744. 4898[ M+tH] Exanpl e

EM947

To a solution (3.960 mL) of EM943 (230.9 mg, 0.396 mmol)
in‘CHCl3 were added i-PrpoNEt (689.8 pl, 3.960 mmol) and p-
Cl1BnBr (813.7 mg, 3.960 mmol), and the mixture was stirred
under N; atmosphere at room temperature for 2 hr. After
stirring, saturated Na;S,0; solution (30.00 mL) was added, and
the mixture was extracted with CHCl;. After washing with
saturated NazS,03 solution, saturated NH,Cl solution and brine,
the organic layer was dried over Na,SO;. The residue was
filtrated, and the filtrate was concentrated to give a crude
product (279.1 mg). The obtained crude product was separated
and purified by flash column chromatography (CHClsz:MeOH:NH,OH
ag=100:1:0.1-50:1:0.1) to give EM947 (250.0 mg, 89%) as a
white powder.

EM947

HR-MS m/z:708.3847[M+H]", Calcd for CsgHssNOgCl:708.3878 [M+H]
Example 48

Synthesis of 2’-0O-acetyl-de (3-O-cladinosyl)-9-dihydro-de (3’ -
dimethylamino) -3’ -morpholino-pseudoerythromycin A 6, 9-epoxide
12,13-carbonate (EM948)
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Synt hesi s of
de(3' -N-nethyl)-3" -Nallyl-9-di hydr opseudoeryt hronyci n
A 6, 9-epoxi de (EMB57) NH ja"" HO Al ly! 1odide

ol -Pr2NEt ,CHC13 0 14 OHO EMPO1EMB57 Under N2
@t nosphere, to a sdlution (1.510 nl) of EMPO1 (106. 4 °
in 13 were added R 263.0 N)

| o Iyl iodide (137.
omxe? was:Oseetened f or) 3\hr )
r2NEt (263.0 25 gl, 1.510%¥mo]): and Jal | yl
|, 1.510 mmmol ) were addéd, s
mxtureovva;astlrredfor 3 hr. After stirrin
saturated Na2S203 solution (10.00 m) was a deﬁ° and

t he m xENM® was extracted with CHCL3. After '\ﬁ&%pl ng

W th saturated Na2S203 sol uti on, saturated

sol ut Jede ANG, Ritmdephkhe, OkrgaRi gohay%n3@3 V&0 aftl )ethbf EM946
over Na2SO4.” The residue was filtrat ed, and the

(BPPt f/'am@, W3 Thriwenit ) altre chasd agiey eram edded peaduct89.0 pl,

( qplaeﬁ e at

2} §g puri |ed;—%§ ?IF Ilcjérm %i)%&%téjr \g%ﬁ: 2R3 lrcnernore,
af%lstﬁbﬂ:h@\u-mjoaqaﬁtg b:Qi}l- soomaomemm;m vadded57and the

msri;guzfgdr 51%. }% a(; &11" led }}%poﬂ%er gt:%:'é@?x?gﬁRsévtsurated NaHCO5

s@Zﬂiléﬂ{OR\l@a@ (74&)4&959& MiddedExame ek8misyntrBeahs ektracted
de(3' - N-net hyl ) - 9-di hydro-3' - N- (p- net hyl benz 1 -

wihE u@%@%yihﬁéﬁ?élﬂaﬁbGHQ BhbRi sty yNaHC solutlon and
b%’ﬂﬂgr %Re%?&%ﬂ@r%%eff M‘Pas?‘%fitéd)%x;eqs%ggsél) ?BSEgtgg}:due

47780 0680 I'n CHO13 were added - Pr
w@23619tgatec1, Sﬁmdnm)ﬁa]mtqﬁe MeBnCbnCcen8ratgh, td. 860e a
stl red at. roo rature
cPRRebbsSRRct A M B 1 P, obkaingh 5200k STRGEEE Wds
sBpRkht¥asafddedi BI6h the faghir Mas Shircined ograpBom
eng;rature for 22 hr. After stlrrln% sat ur at ed .
AL NRPBN2aT80 0D fi 1) vke GHEREMMR (A2 M mdur 1%) as
a"‘@ﬁl‘éét{:%{iég with CHO12. After washing with saturated
Na25203  sol uti on, saturat ed NH4Cl1 sol ution and brine,
HROMEh®/ oF §ahi 380 %MéfH MWas Caiiced fove£3Ma2®4: 6 The3803 [M+H]
Eresi ue s filtrated, and the filtrate was
ted to give a crude product (40.30 ng). The

sohtakeBed 6f UdE ( Pr-atiued t ES) -Sﬁpaf-a(t&%}ﬂrdﬁo@kbhlzﬁﬂle}ddEXB -0-
l ash col um chromat raphy (CHC12: MeOH: NHACH
c&gdinosylo-Iydiyr ﬂme%%hr 18sRa bwfirepoxide

(PRodes -

EM947

EM949

Under N, atmosphere, to a solution (2.120 mL) of EM947
(75.3 mg, 0.106 mmol) in THF (tetrahydrofuran) was added TsOH
(p—-toluenesulfonic acid: 41.30 mg, 0.217 mmol), and the

mixture was stirred for 1 hr. After stirring, TsOH (41.30 mg,
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30

25 EMP58 HR- M5 m z: 808. 5217[ M+HY, Cal cd for
C44H74N012: 808. 5211 M+H] Exanpl e 59 Synt hesi s of
de(3' - N-net hyl ) -9-di hydro-3' - N- ( p- net hoxybenzy1l) -
0 paEUduer Yt asmpasided) &gt éhexindetERDBOF stirred for 4 hr.

nder N2 _at e 0] ut,i (3. 0
rob Sl TR 2 1 1 Bl ind Pl oMrd S0agdr dna ene
mivohes was OF ifraahifial dehyde (B8cdO HirHiBP6 saminated
AcOH (27.3Q 41, Q.477 5 mmol) and  NaBH OA%%B, 101.1
N O0 SAE PG )(2Refd Bldel2Safd the MKt Yt e
ek Ord Q80 LeMeraicire aneh St | hd G dPrwidm tHineNf k86 organic
stirring, saturated NaHCO3 sol ution (20.00 nlL) was
laviefedyaaurdic etk avieat WeeSQas &ker zesédugi vas CHCLBrap¢derand
shj | sat ur sol.utign by | h
eSS A RS o Srlh B 2lile b Biyet "o 12
mévps fiHd roitted neand risie pirbtitat ewsassepmanceidd adredl gurified by

ive a crude product (100.00 nm). The obtai ned_crude
e frJace s SRk Y PO SHE Gy TTth CorOR 150+ 1) to
£h& ofmd pgr V2 e CledVe G WHRK: der.
gag:100: 1 Oeﬁj-]lo: 1. 0. 1)61\490 gi ve [:ZEI\/SS 0?63?40 ng, 48%
EM843 white powder. /5 EMB59 HR-MS ml z: 824.5173[ M+H] 4,

ngi;ﬂraﬁ d,Jjor 6%@.“&'?5”3'\8}%@%3‘,‘- eL6QLMEST EXBMRIEC8Ra: 690. 3385 [M+Na]

hesrs
Exaefi3le NsOret hyl ) - 9- di hydro- 3' - N-acet yl pseudoer yt hr onmyci

T 0 % SR I, (EIRE0),  AGR0,, OHROT2 20 ENRO

dimethylamino) -3’ -morpholino-pseudoerythromycin A 6, 9-epoxide
12,13-isopropylidene acetal (EM950)

(0) (O
) Me,C(OMe) N)
e; e)s F.
° Zon PPTS , DMF $ ) om, Ho Z:o;LZ _
P v E e

O OH

EM926 EM950
To a solution (3.910 mL) of EM926 (235.3 mg, 0.391 mmol)

in DMF were added PPTS (982.0 mg, 3.910 mmol) and Me,C(OMe),
(2.550 mL, 20.72 mmol), and the mixture was stirred under N,
atmosphere at room temperature for 5 hr. After stirring,
saturated NaHCOs; sclution (30.00 mL) was added, and the mixture
was extracted with CHClz. The organic layer was dried over
Na,S04, the residue was filtrated, and the filtrate was
concentrated. The concentrate was dissolved in
hexane:AcOEt=1:1, and the solution was washed with H;0. The
organic layer was dried over Na;SO,. The residue was filtrated,
and the filtrate was concentrated to give a crude product
(250.2 mg). The obtained crude product was separated and

purified by flash column chromatography (CHClj;:MeOH:NH,OH
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Under N2 at nosphere, a solution (3.540 m) of EMBO1
(124.9 ng, 0.177 mmol) in CH2C1l2 was cooled to 0C
Ac20 (25.10 41, 0.266 mml) was added, and the m xture
aqva]sO@;tlr@éd—SQ)ﬂ:]ﬂ).]m rco weree EMO6 Or d@det énper aldt e anda
tirred for 0.5 hr. After stirring, saturated NaHCO3
W%b?%t?% 12¢10. 00 M) was added, and the nixture was
El@gsajacted with CHC13. After vvashi ng with brine, the
q%anl ¢ layer was dried over Na2SO4. The residue was
HRTYS rof 2 4 2t A hETHH] o r GRéCHaEOE ohuBaiiOae el 4 ¢4 AMdtHaal
scproduct (140.2 ny). The obtai ned crude product
E}Q&Hgfe 5Pat ed and purified by flash col um
Syﬂmtbaai@gmﬁp?fy—qet@ltym 3N4-CHIaglgn®8yl) 691fihpdydvae (3’ -

Ewgﬁ%yﬁ?g T@’ 1000 a%xtgﬁgghgggg%%romyc1ngg 6, 9-epoxide
1%@%2@@;&%1?&3@1@3&(&%@1&] (EM®sE¥anpl e 61 Synthesis
0]

de(3i - N-net hyl ) - 9- gi-Bydr o- 3' - N- met hanesul f on Ipseudoer(’
y hronmycijn A 6, 9- epoxi/de (EMI61) O1EMB61] Under )

a solutpon (3.040 m) of
m@m ONVASetén@0l ed-)
)—was—aUdFd’

> “an M xtdre was

a]_{ vvarmed to room terfher
stlrred fori 1.5 hr After stirring, MCLl (4. CE), 111,
0. 608 n?ml) was added, and the m xture was stirred for
4 hr. AfBME¥0 stirring, saturated NaHCO3 20 s% i on

(20.0 nd+h rRct ege
W th %IECH%L% N\%fsattg{r&\%glseﬁ%ng metShEbﬁlEéSn}/‘ﬁg %%(%am%: EM350

llayel mas 0r2&2 rowel) Naﬂﬁaétoﬁmewaesla«ﬂ@edmzo (79.80 pl,
65r at egbui{l]dc(itﬁ fﬁ%%@ée?.hw\gaasgch%nrcree % thQ: gi ¥§r@hermore,

tained crudé produc

A separatad andipunbiedwhy thash, 25n§0£HéWmlxture was
romat ogr a h (CHC13: MeOH: NHAOH ag=50:

SEM;sqd(ﬁ@rs % GARP A $td SRR Le ﬁéﬁﬁé?teﬁl\ﬁ‘]%qoi—lﬁ%tlon

gézOgoﬁLﬂ1§§£N&§Qéd Clfd P mi xture was extracted with CHCls.
C37H67N014SNa: 804. 4180[ MrNa] Exanpl e 62 Synt hesi s of

Aflee8' whshendywitlo-kif inelr &8 -avgarpentldyese wasedyt Rdoayer
A e PR IO P02, B Bhrace vas
concentrated to give a crude product (210.1 mg). The obtained
crude product was separated and purified by flash column
chromatography (CHCls3:MeOH:NH,OH ag=50:1:0.1) to give EMS51
(122.0 mg, 100%) as a white powder.

EMO951

HR-MS m/z:684.4318 [M+H]", Calcd for CsgHeNOji:684.4323[M+H]
Example 52

Synthesis of 2’-0O-acetyl-de(3-0O-cladinosyl)-9-dihydro-3-keto-
de (3’ -dimethylamino) -3’ -morpholino-pseudoerythromycin A 6,9~
epoxide 12,13~isopropylidene acetal (EM952)
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5 (131.5 ng, 0.189 mmol) in 1, 2-dichl oroethane was
cooled to 0C, n-val eral dehyde (41.10 R1, 0.387 mol),
AcCH (32.50 111, 0.567 mol) and NaBH(OAc) 3 (120.2 ng,
0, 567 mMm] ) were adde and the m xture was warned to (‘
on1tenp-rature ang irred for 2 hr—JAfter s |rr|ng, __)
tion (20.00 m) wasog
N A e AT ekt Berfcdilades . -
wi Eh Br Fne, he or ganictayer—was—dr ed ovel Na2S
.l‘ ms filtrated, S¥G2the filtrate
concent pat &% to give a crude product (120.5 ).0The
obt ai ned crude product was separated and purified by
flash ceMgsn chronatography 15 ( CHC13: MeOH: NH&Midg2

ag=50;.1: |v (118. 81% whi
pondePRoEk ol EkBer 55 S389LRREpn. (ep 0 Tl < £MO51
(H30032md 740 5868 [ rivitdd ) E&armlzelé?»waaoa@éu hesds-Mafrtin
de(311dineth | am no) - 3' - (4" - Nbenzyl oxycar bonyl pi per azi
Pﬁﬂ?dgnapﬁyé B4 p‘%éﬁ@oé?ﬁ%d% n @D@y Fhepirgere was
s%gygéé)for hr, Ydes @Rﬂ%&qﬂgphgﬁ%u Eeea %}% Io@olutlon
"6 i) of EMDO3 (213 ny, )
(28d88 inLPreaEtaddly, pind 3168 nrrmﬂU)raame@zz;tlacted Wlth CHC1;.

A?%8£n1x§un§8&g%t%f$%$a é?igéﬁ #g? f%u%ﬁpnAfFéFuraged NaHCOs

s6lluthbAgandab i wé £ o INa 252dkh 150 | Ly wak0 d@ikld) owag Na,SO,.
added, and the mxture was extracted with CHO13. After
TﬁﬁsﬁﬁﬁédﬂFtﬂa§af{%Eﬁ%ﬁ?qﬁ#ﬁﬁﬁw$QQHﬁ%%¥§%¥§ MWeSneonFratrated

tBr gapLCal ayglie Wosodlided( D¥ero NeadSOtrndhent 88hdi¥ec¥@de product
filtrated, and the f||trate was concentrated to give a

W@Sudeppr@‘da@t ari@goungjiedHey obltadmed ludne chdempioduephy

t n f | as olunn
AR hoR LR B0 LA 80, DoRe 20 £E L Griive, BT, (121-6
mgIVGZEW965 élﬁ@lﬂ@ p®idras a white pomder IR (KBr) Y
cull: 3469, 2971, 2935, 2883, 1708, 1625, 1455, 1378,
EM387 1166, 1110, 1054, 1022 15C NMR (67.5 MHz, CDC13)
58P 413 2

Hﬂ{ kB mz é%%éléﬂ%%] 5% %a&c(i Cod” c&%%%&gﬂé’@% L4166 [M+H]
gg pNe:o@@Hzphc-z 6) 127. 1(4 NCOQCH2PhC-4) 104. 1(C-1")

sypthed g 99y ol B Sindes Py ) -

damktKQlSﬁﬂna)}368n&f§héﬂﬁn&ﬁbéﬂdﬁbé}yihﬁbm&dhnﬁﬁ ¥, 9-epoxide
% CO2CH2Ph) , 53. 6( 2C, 3' - N(CH2CH2) 2NZz) , 49. 2
O

31301§?B¥0E36137d?%@%t%1 MIBOH) 2NZ), 41, 7

-
_:ZIifjl. MeOH

EM952 EM953
A solution (5.440 mL) of EMS52 (92.4 mg, 0.136 mmol) in
MeOH was heated to 50°C and stirred for 36 hr. After stirring,
the solution was concentrated to give a crude product (101.2
mg) . The obtained crude product was separated and purified by

flash column chromatography (CHCl3;:MeOH:NH,OH ag=100:1:0.1-
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(G7),36.6 (0-4), 35.2(0-2"). 33.8(0-10),33.7(C8),
22.5 (13-CH2CH3), 22.3 (6-CH3),21.5 (3"-CH3), 21.1
(5'-CH3), 18.0 (5"-CH3), 17.6 (8-CH3), 16.9 (12- 25
5CHB) 0.16. tio (dliOFCHI9 531 4( 8D .(52- @ig3) 28%2. Bs( a3wHREHSpyder.
Eg g (4-CH3) Exanple 64 Synthesis of
% 3 _di met hyl am no) - 3' - pi perazi nyl-9-di hydr opseudoery

HRAMOMMLE N6 0 G epotiide CEMBEGYor EMBENSYPHE10.4061 [M+H]
Under at nosphere, Pd(OH)2 (24.2 ng) and EtOH (2.70
_EJSEMA&[g;added to EMP65 (122 ng, 0.137 nmol), and the
I a._t L r_
R e e R e e
dwastiphaeinoe at Fd-norg)iole reo-gasaeoprydbeomytsd Agp, STapoxide
gﬁggl Ped crude product was separated and purified by
) col um chr omat ography (CHC13: MeOH: 309NHACOH

ag=100: 1: 0. 1- 50: 1: )to give EMB66(54.2 ng,52% as a 4
|l o IR( r)v cm 1; 3451, 2973, 2935,

«-'\“0 TsOH

Y

THF : H20=4:1

EM953 EM954
Under N, atmosphere, to a mixed solution (1.770 mL) of
EM953 (56.6 mg, 0.0885 mmol) in THF and HyO (4:1) was added

- TsOH (33.70 mg, 0.177 mmol), and the mixture was stirred for

28 hr. After stirring, saturated NaHCO; solution (10.00 mL)
was added, and the mixture was extracted with CHCl;. After
washing with brine, the organic layer was dried over Na,SOj.
The residue was filtrated, and the filtrate was concentrated
to give a crude product (60.12 mg). The obtained crude product
was separated and purified by flash column chromatography
(CHC1l3:MeOH:NH,OH ag=50:1:0.1) to give EMS54 (44.9 mg, 85%) as
a .white powder.

EM954

HR-MS m/z:600.3749[M+H]", Calcd for Cs3HssNO10:600.3748 [M+Na]
Example 55

Synthesis of de(3’~-dimethylamino)~3’-piperidino-9-dihydro-
pseudoerythromycin A 6, 9-epoxide (EM955)
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1382, 1270, 1166, 1078, 1018 2884, 2786, 1706, 1631, 1457,
C NVR(67.5 MHz, CDC13)8 (ppm): 177.3 (C-1), 103.3
(C1), /5
98.0(C-1"),83.9(C9),83.2(C6),82.6(C5),80.4(C 3),

), 77.2(C12), 75.9(C 13), 74. 8(C- 11)|, 72. 4( C O
,C-2' . CM') 65.4(2C C5", 3" ) N
] (3"-CCH3) , 46. 6(CY
6 i (BG §3' N CH2CH2) 2ppipromapeniape ( - x
33 ¢ > 8) . 33-5{41r—225 P139cHGE 22.1

(6- CH3)L 2195 (3"-CH3), 20.8 (5'-CH3), (8" - B) |
17.6 (8- CH3 L0 (12:CH3), 16.0 (10- 20 CH3)L_ 1B.

(2-CH3), 12. WCH2CH3), 10.2 (4-Cl43) Exper
Exanpl gmdos As one index of the anti-nfl tory
action of the conpound of the present invention, the

di f f evreddt ali @tmosphetrepntpr anBbiagiast { ¥i180 ofL )THE EM903
(Ehwi e o 58 Siriol) it CHICH Were Raace 1 PEEAR 85450 1,
3.180 mmol) and 1,5-dibromopentane (433.0 pl, 3.180 mmol), and
the mixture was stirred at 80°C for 0.5 hr. After stirring, i-
Pr,NEt (1.300 mL, 9.540 mmol) and 1,5-dibromopentane (1.660 mL,
9.540 mmol) were added, and the mixture was stirred at 80°C for
21 hr. After stirring, saturated Na;S;0; solution (100.0 mL)
was added, and the mixture was extracted with CHCl;. After
washing with saturated Na,S;0; solution, saturated NH,C1l
solution and brine, the organic layer was dried over Na,S0s.
The residue was filtrated, and the filtrate was concentrated
to give a crude product (102.7 mg). The obtained crude product
was separated and purified by flash column chromatography
(CHC1l3:MeOH:NH,OH ag=50:1:0.1) to give EM955 (98.20 mg, 82%) as
a white powder.
EMO55
HR-MS m/z:758.5054 [M+H]*, Calcd for CsoH72NOi12:758.5055[M+H]
Example 56

Synthesis of de (3’ ~dimethylamino) -3’ -pyrroridino-9-dihydro-
pseudoerythromycin A 6, 9-epoxide (EM956)

1, 4-Dibromobutane
i-Pr;NEt , CH;CN

EM903 EM956

Under N, atmosphere, to a solution (32.80 mL) of EMS03
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THP-1 cells (ATCC No. TIB-202) were adjusted to a
concentration of 2x105 cells/mM with a nmedi um (RPM

1640), PMA was added thereto to a final concentration
(pf219- m@, RMl@mdnmdﬂa im X1H4CE maSedas@@@sgdeszeac(lsn 3 pl,

m%%?é?%? 4€iﬂ4 %ﬁﬁ’é%%g§pgaﬁgétertlgaag gl?' and

tH@%QQEu?é ew&@r@@lwéi izan geeehebhes nedi urnﬁr&ls %@&%@ﬂh@, i-
each wel | ure was stirred by gently s ng

P%ﬂ\tf’?tpl @t e710aﬁ@ 59| ﬁé@bﬁ\{ﬂéél uﬂaérle%cdl}a%mutane (I.170 mL,
P 581,6] x%:lngf)z wé)fe7 dec?6 am'dt t"lz'l%c %Ure\/\@rﬁsm@§9§gew 5? 80°C for

i um contaifin he via neasur enen
22 ehgentASey I‘ﬂazamramgTesque)ramg Hdae@saso1@oiceh / WedQ.0 mL)
and e,m xt was, inhcubat ed under .t d
w83 caddin ot ohe Bune Ve Rl W TRACEhER S, i er
wakhiing wotpl 84 urLeostena,s,0; soli ikesulshsuehtbieNaid: 1
di fferentiation induction-prompting activity neasured
sahBtEcnr AN NI ¢ n B X NG, layeTTaisise AriRe q¥ervNessOs.

TM@'H@siéuéhﬁaé r SONEUSAUHRN F18G8$3-" ¥akOkohREntrated

test conpound to show a 50% activity value /5 relative
tbogtihe ac@rwd@ypqummxcﬁlaﬂqmIm@bnycﬁheAphta1@©dkE;mde product

this expe Ta bJ un
wgb; Pepanet et il AL T
(99@130&9&2bﬁQ0903q3809®401@ 30:1:0.1) to give EMS56 (75.10 mg,

62%) as a white powder.

'EM956

HR-MS m/z:744.4893[M+H]¥, Calcd for CssH7oNOjz:744.4898 [M+H]
Example 57

Synthesis of de(3’-N-methyl)-3’-N-allyl-S-dihydro-
pseudoerythromycin A 6, 9-epoxide (EM957)

Allyl lodide
i-PI"zNEt ’ CHC|3

EMS01 EM957
Under N; atmosphere, to a solution (1.510 ml) of EMS01

(106.4 mg, 0.151 mmol) in CHCl; were added i-Pr;NEt (263.0 pul,
1.510 mmol) and allyl iodide (137.1 pl, 1.510 mmol), and the
mixture was stirred for 3 hr. After stirring, i-Pr;NEt (263.0
pl, 1.510 mmol) and allyl iodide (137.1 pl, 1.510 mmol) were
added, and the mixture was stirred for 3 hr. After stirring,
saturated NayS;0; solution (10.00 mL) was added, and the mixture
was extracted with CHCl;. After washing with saturated Na;S;03
solution, saturated NH4,Cl solution and brine, the organic layer

was dried over Na,S0O,. The residue was filtrated, and the
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filtrate was concentrated to give a crude product (80.50 mg).
The obtained crude product was separated and purified by flash
column chromatography (CHCl;:MeOH:NH,OH ag=50:1:0.1-30:1:0.1)
to give EM957 (60.50 mg, 54%) as a white powder.

EM957

HR-MS m/z:744.4911[M+H]", Calcd for CsgH7oNOi,:744.4898 [M+H]

Example 58

Synthesis of de(3’-N-methyl)-9-dihydro-3’-N- (p-methylbenzyl) -

\N
,s*w

(o] e

% ’ 1
o OH

%m{
EM901 EM958

Under N, atmosphere, to a solution (680.0 pl) of EMSO1
(47.80 mg, 0.0680 mmol) in CHCls were added i-Prp;NEt (236.9 pl,
1.360 mmol) and p-MeBnCl (178.7 pl, 1.360 mmol), and the

mixture was stirred at room temperature for 0.5 hr. After

stirring, NaI (203.9 mg, 1.360 mmol) was added, and the

pseudoerythromycin A 6, 9-epoxide (EM958)

p-MeBnCl , i-Pr,NEt
Nal, CHCI;

mixture was stirred at room temperature for 22 hr. After
stirring, saturated Na;S,;0; solution (15.00 mL) was added, and
the mixture was extracted with CHCli. After washing with
saturated Na;S,03 solution, saturated NH4sCl solution and brine,
the organic layer was dried over Na,SO;. The residue was
filtrated, and the filtrate was concentrated to give a crude
product (40.30 mg). The obtained crude product was separated
and purified by flash column chromatography (CHCl;:MeOH:NH,0H
ag=100:1:0.1) to give EM958 (24.20 mg, 45%) as a white powder.
EM958

HR-MS m/z:808.5217 [M+H]", Calcd for C44H74NO1,:808.5211 [M+H]
Example 59

Synthesis of de (3’ -N-methyl)-9-dihydro-3’-N- (p~methoxybenzyl) -
pseudoerythromycin A 6, 9—epoxide (EM959)
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925 30 932 10 935 30 936 10 939 3 946 100 947 10 949

10 THP-1 differentiation induction-pronoting

activity: The | owest concentration necessary for each

to show 50% activity relative tp the act|V|ty
ythr\ggwm n A at 100 ptd,, Ex i ment al \ /\@\

pehmisaladhydehe trea fsw
"t he pr eLefl NaBRI@M)S Gn Bn LEcerati ve
phn' s—disease;—am acfio

trinit?obR zecge sul flérigklerogteras ei naf t er ot ospe i%di cat ed
as TNBS) - i Hcolitis was exam ned usin H
10Usi ng 8-week-old male SD rats under pentogarb| t al

anest hEM9a1 TNBS soI ution was injectedEMA®d the rectum

of an s er tlngfor 4 hr_or and

abst a“:h?ﬁ?ngﬁ1 gmn\ﬁgtpererfeér EuBFOPoﬁ%é?Q&Aﬁ erOf EM301
(Lnpecthep, 0 2159 lheone st qp@erdlmdr%%taﬁe WBEOcbBEed to 0°C,

anus to performa treatment for 3.5 -
p-anisaldehyde (39.50 pl, 0.326 mmol), AcOH (27.30 pl, 0.477

mmol) and NaBH (OAc)s3 (101.1 mg, 0.477 mmol) were added, and the

mixture was warmed to room temperature and stirred for 2.5 hr.
After stirring, saturated NaHCOs; solution (20.00 mL) was added,
and the mixture Was extracted with CHCl;. After washing with
saturated NaHCO; solution and brine, the organic layer was
dried over Na,S0O;. The residue was filtrated, and the filtrate
was concentrated to give a crude product (100.00 mg). The
obtained crude product was separated and purified by flash
column chromatography (CHCl;:MeOH:NH,OH ag=100:1:0.1-10:1:0.1)
to give EM959 (63.40 mg, 48%) as a white powder.

EM959

HR-MS m/z:824.5173[M+H]*, Calcd for CsH74NO13:824.5160 [M+H]
Example 60

Synthesis of de(3’-N-methyl)-9-dihydro-3’-N-acetyl~
pseudoerythromycin A 6, 9-epoxide (EMS960)

EM901 EM960

Under N, atmosphere, a solution (3.540 ml) of EM901
(124.9 mg, 0.177 mmol) in CH,Cl, was cooled to 0°C, Ac,0 (25.10

pl, 0.266 mmol) was added, and the mixture was stirred for 10

min, warmed to room temperature and stirred for 0.5 hr. After
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15 hr, whereby a colitis nodel was prepared. Two days

after TNBS adm ni stration, nodel animals were sel ected
based on the fecal occult blood score (fecal occult
SDRDUdnglldetﬁrahe@d@gﬂxhl§OSht@nog|1& Q0. mL} dwys diiyd, and

and body h han edi condi t
eHE BT RS REEY eRE L0t G AR e £EC B eERNUL bRy with brine,
thesbrgatgcwesyer akdy @tiadisiear ath,50,1 hahadekidaenwhs
wo tines tor .6 days. On the next da¥ﬁof t he

da .
fﬁﬂﬁéﬁtﬁ?ugaﬁﬂn¥h$s?%%ﬁ?%ﬁ? W%ﬁEQQQﬁﬁ?qﬁﬂﬁﬁgt e9i¥Bo@t crude
p%édﬁﬁkfr @bt@eméﬁush&%@%b&%qﬂé%dc%ﬁh%rpQSSQEttﬁééoﬁbparated

exsangU|nat|on and the level damage was scored
ab¢ ph912$edebhoﬂl@$hV@@lumnaQhrqmatqgmaghachHElsUﬁeQﬁ NH4OH

hi b n of nt hesi rked
Beo0r 8 bchL RRaPve e L R A OR R Ry g te povwder.
EMQGBl di sease. Gastroenterol ogy 96, 2936 (1989)),

on which the effjcacy was evaluated. The results
ng @Ssﬁ(ﬁmmﬁ £8P Maly clodRd Freter¥reNap’ 68. 4510 [M+Na]
r¢apBodng of the present invention has an effect of
—Trnproving TNBS-i nduced ulcer in the large intestine.
Syabhes¥sTeft dgf dUpNBoseiyd) k) didayd ro13iHNamedhirogsulfonyl -

pR60L8e DL HLERL R 8! o (G SN RGDer ) 15 4. 270.38

EM901 EM961

Under N, atmosphere, a solution (3.040 mL) of EMS01
(107.0 mg, 0.152 mmol) in CH,Cl, was cooled to 0°C, MsCl (23.50

pl, 0.304 mmol) was added, and the mixture was stirred for 0.5
hr, warmed to room temperature and stirred for 1.5 hr. After
stirring, MsCl (47.00 pl, 0.608 mmol) was added, and the
mixture was stirred for 4 hr. After stirring, saturated NaHCO3
solution (20.00 mL) wés added, and the mixture was extraéted
with CHCli. After washing with brine, the organic layer was
dried over Na;S0;. The residue was filtrated, and the filtrate
was concentrated to give a crude product (111.1 mg). The
obtained crude product was separated and purified by flash
column chromatography (CHCl;:MeOH:NH4sOH ag=50:1:0.1) to give
EM961 (75.80 mg, 64%) as a white powder.

EM961

HR-MS m/z:804.4183[M+Na]®, Calcd for CzHeNO1,SNa:804.4180[M+Na]
Example 62
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EMBO5 10 x 2 14 3.290.22 EMPOS 30 x 2 15 2.670. 40*
EM014 10 x 2 15

Synthesis of de(3’-N-methyl)-9-dihydro-3’-N-n-pentyl-
pseudoerythromycin A 6, 9-epoxide (EM962)

\
NH

. \Om valeraldehyde,

AcOH, NaBH(OAc);

1,2-dichloroethane

o
Oin
o!‘ ;
)]
X

EM901 EM962

Under N, atmosphere, a solution (3.780 mL) of EMS01
(131.5 mg, 0.189 mmol) in 1,2~dichloroethane was cooled to 0°C,
n-valeraldehyde (41.10 pl, 0.387 mmol), AcOH (32.50 pul, 0.567
mmol) and NaBH(OAc)s; (120.2 mg, 0.567 mmol) were added, and the
mixture was warmed to room temperature and stirred for 2 hr.
After stirring, saturated NaHCOs scolution (20.00 mlL) was added,
and the mixture was extracted with CHCl;. After washing with
brine, the organic layer was dried over Na,SO;. The residue
was filtrated, and the filtrate was concentrated to give a
crude product (120.5 mg). The obtained crude product was
separated and purified by flash column chromatography
(CHC1l3:MeOH:NH4,OH ag=50:1:0.1) to give EM962 (118.8 mg, 81%) as
a white powder.
EMS62
HR-MS m/z:774.5383[M+H]", Calcd for CsH;eNO15:774.5368 [M+H]

Example 63

Synthesis of de(3’-dimethylamino)~3"~ (4"’ -N-
benzyloxycarbonylpiperazinyl)~9-dihydro-pseudoerythromycin A
6, 9-epoxide (EM965)

Benzyl bis(2-bromoethyl)-
carbamate

i-ProNEt , CH,CN

EMS03
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2.930.41 EMP14 30 x 2 13 2.690.33* *: p<0.05
Experinental Exanple 3 The antibacterial activity of

t he conpound of the present 5 invention and

er yt himdgciNy wemespbaser, etdoagcootuhgon o(éhet mL) of EM903

anti bacterjal sensitjvity measurenent netho f U
(?\%%’i‘&%alo(%%ﬁnﬂr‘é%]e) gy GHEN; Hare L3 %?%tb—r%rz%@%ndﬁggsui 3.08
mdCCLS)d dérezyepild @ -aronslednylikatbbhnat8. (The mg) uRs08

of m ni mum inhibitory concentration éNlC) (Rg/ mL) of
meath, campotirl migdivrg Was tadraeda agr 8 08hofer t herlei n. After

s{:ir%ﬁc};f ound,thaty the ssOmeung iof 48 B 88¢Nkas added, and
Inventi on does not havé an antibacterial activity
thessiztere wasreptttwaryed mithalfiHE1s. MITTgAgastingemith
SLLQEQQ&E%QH esﬁh'%&%h g‘r/l‘c::{i r:%r'\{ggothe organic layer was dried
over Na,SO;. The residue was filtrated, and the filtrate was
concentrated to give a crude product (250 mg). The obtained
crude product was separated and purified by flash column
chromatography (CHCls3:MeOH:30%NH,OH ag=100:1:0.1) to give EM965
(169 mg, 61%) as a white powder.

IR (KBr) v cm™; 3469, 2971, 2935, 2883, 1708, 1625, 1455, 1378,
1267, 1166, 1110, 1054, 1022

3c NMR (67.5 MHz, CDCls) 8 (ppm): 177.2 (C-1), 139.1 (2C,4"'~-
NCO,CHzPh, 4”'-NCO,CH,PhC-1), 128.9 (4”’-NCOCH;PhC-3,5), 128.4
(4”7 -NCOCH;PhC-2,6), 127.1 (4”'-NCO,CHPhC-4), 104.1(C-1"),
97.9 (c-1”), 83.9 (C-9), 83.2 (C-6), B2.9 (C-5), BO.5 (C-3),
78.1 (Cc-47y, 77.3 (Cc-12), 75.9 (C-13), 74.8 (C-11), 72.3 (C-
3”7y, 70.8 (C-2’'), 68.9 (C-5"), 65.3 (2C, C-5", C-3"), 60.1

(4”7 -NCO,CH,Ph), 53.6 (2C,3’"-N(CHpCHz),NZ), 49.2 (3”-0CH3), 46.7
(2C,C-2,3'-N(CHyCHz) 2NZ), 41.7 (C-7), 36.6 (C-4), 35.2 (C-2"),
33.8 (c-10), 33.7 (C-8), 22.5 (13-CHyCH3), 22.3 (6-CH3), 21.5
(3”-CH3), 21.1 (5"-CH3), 18.0 (5”-CHs), 17.6 (8-CHsz), 16.9 (12-
CHz), 16.1 (10-CHz), 14.1 (2-CHs), 12.0 (13-CHxCHs), 9.6 (4-CHgz)
Example 64

Synthesis of de (3’ -dimethylamino)-3’-piperazinyl-9-dihydro-
pseudoerythromycin A 6, 9-epoxide (EMS66)
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EMB01 EMDO5 EMD14 EMP39 S. aureus FDA209P 2002.1. 31
0.5 >128 >128 >128 >128 >64 S. aureus Smth 2002.1. 31
0.5 >128 >128 >128 >128 >64 S. aureus 8325 (pEP2104)
64 Cbz

/
®
N

Hy, Pd(OH),, EtOH
-

EM965 EMO966

Under N; atmosphere, Pd(CH), (24.2 mg) and EtOH (2.70 mL)
were added to EM965 (122 mg, 0.137 mmol), and the mixture was
stirred under H, atmosphere at room temperature for 4 hr.
After stirring, the mixture was concentrated to give a crude
product (150 mg). The obtained crude product was separated and
purified by flash column chromatography (CHClj;:MeOH:30%NH,OH
ag=100:1:0.1-50:1:0.1) to give EM966 (54.2 mg, 52%) as a white
powder.
IR (KBr) v cm'; 3451, 2973, 2935, 2884, 2786, 1706, 1631, 1457,
1382, 1270, 1166, 1078, 1018
3C NMR (67.5 MHz, CDCl3) & (ppm): 177.3 (C-1), 103.3 (C-1'),
98.0 (C-1”), 83.9 (C-9), 83.2 (C-6), B2.6 (C-5), 80.4 (C-3),
78.1 (C-4"), 77.2 (C-12), 75.9 (C-13), 74.8 (C-11), 72.4 (C-
3”), 68.6 (2¢, c-2', c-5"), 5.4 (2C, C-5”, C-3"), b2.1 (z2C,
3" -N(CH,CHz).NH), 49.1 (3”-0OCH3), 46.6 (C-2), 41.8 (C-7), 40.6
(2C, 3"-N(CHCHy).NH), 36.4 (C-4), 35.2 (C-2"), 33.7 (C-10, C-8),
33.5 (C-4"), 22.5 (13-CH,CH3), 22.1 (6-CHs), 21.5 (3”-CHz), 20.8
(5'-CHs3), 18.1 (5”-CHs3), 17.6 (8-CHs), 17.0 (12-CHs;), 16.0 (10-
CH3), 13.9 (2-CH3), 12.0 (13-CHyCH3), 10.2 (4-CHs)

Experimental Example 1

As one index of the anti-inflammatory action of the
compound of the present invention, the differentiation
induction-promoting activity of THP-1 cell was measured. The
measurement was performed as shown below.

THP-1 cells (ATCC No. TIB-202) were adjusted to a
concentration of 2x10° cells/ml with a medium (RPMI 1640), PMA

was added thereto to a final concentration of 1 - 2 uM, and the
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>128 >128 >128 >128 >64 S. epiderm dis 1F012648
2002.1.31 <0.5 - >128 >128 >128 - >64 M | uteus
ATCC9341 2002.1.31 <0.5 128 >128 >128 - >64 E.
migeend | LaATEEHIeP 02 . ehcdl well of a 96 well plate by 100 pl.

A solution (100 pl) containing a test substance was adjusted to
an appropriate concentration with the medium and added to each
well. The mixture was stirred by gently shaking the plate, and
incubated under 37°C, 5% CO; conditions for 72 - 96 hr. Each
well was washed with PBS, a medium containing the viable cell
measurement reagent SF (Nacalai Tesque) was added at 100
pl/well and the mixture was incubated under the conditions of

37°C, 5% CO, for 3 - 5 hr. The absorbance was measured with a

plate reader.

The results of the THP-1 differentiation induction-
promoting activity measured above are shown in Table 6. In the
Table, the activity value is the lowest concentration
necessary for the test compound to show a 50% activity value

relative to the activity value of erythromycin A at 100 uM in

this experiment.

Table 6
compound No. (EM) THP-1 differentiation
induction-promoting activity

900 30
901 30
902 30
903 30
904 10
905 3

906 30
907 30
908 I 10
909 30
910 100
911 10
913 30
914 100
917 30
918 30
925 30
932 10
935 30
936 10
939 3

946 100
947 10
949 10
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30

1 >128 >128 >128 >128 >64 E. coli NIH) JC-2 2002.1.31
64 >128 >128 >128 >128 >64 K. pneunpni ae NCTN9632
2002.1.31 32 >128 >128 >128 >128 >64 S. nmarcescens

| FO12648 2002.2.1

THP-1 differentiation induction-promoting activity: The lowest
concentration necessary for each compound to show 50% activity

relative to the activity value of erythromycin A at 100 pM.
Experimental Example 2

As an index of the treatment effect of the compound of
the present invention on ulcerative colitis and Crohn’s
disease, an action on trinitrobenzene sulfonate (hereinafter
to be indicated as TNBS)-induced colitis was examined using
rats.

Using 8-week-old male SD rats under pentobarbital
anesthesia, TNBS solution was injected into the rectum of
animals after fasting for 24 hr or,longer and abstaining from
water for 5 hr or longer. After injection, a silicone stopper
was inserted into the anus to perform a treatment for 3.5 - 4
hr, whereby a colitis model was prepared. Two days after TNBS
administration, model animals were selected based on the fecal
occult blood score (fecal occult blood slide 5 shionogi 1II,
Shionogi & Co. Ltd.), body weight and body weight changes,
feeding condition, observation score of around anus and
bleeding. A test drug was orally administered to the model
animals two times a day for.6 days. On the next day of the
final drug administration, the large intestine (about 15 cm
from the anus) was removed after decapitation and
exsanguination, and the level of damage was scored by the
method of Wallace et al. (Wallace, J. L. et al, Inhibition of
leukotriene synthesis markedly accelerates healing in a rat
model of inflammatory bowel disease. Gastroenterology 96, 2936
(1989)), based on which the efficacy was evaluated.

The results are shown in Table 7. It was found that the
compound of the present invention has an effect of improving

TNBS-induced ulcer in the large intestine.
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128 >128 >128 >128 >128 >64 E. aerogen NCTC10006
2002.2.1 128 >128 >128 >128 >128 >64 A. cal coaceti cus
1F02552 2002.2.1 4 >128 >128 >128 >128 >64

Table 7
Test group Dose (mg/kg)/day | n Inflammation
score in ulcer
Control (0.5% CMC-Na) - 15 4.27+0.38
EMS05 10 x 2 14 3.2940.22
EM905 30 x 2 15 2.67+0.40%*
EM914 10 x 2 - 15 2.93+£0.41
EM914 30 x 2 13 2.69+0.33*
*: p<0.05

Experimental Example 3

The antibacterial activity of the compound of the present
invention and erythromycin were measured according to the
antibacterial sensitivity measurement method of the US
National Committee for Clinical Laboratory Standards (NCCLS).
Thé results are shown in Table 8. The values of minimum
inhibitory concentration (MIC) (ug/ml) of each compound against
bacteria are shown therein. It was found that the compound of
the present invention does not have an antibacterial activity

possessed by erythromycin.

Table 8
MIC (ug/ml)
cell line/material | erythro- | EM900 | EM901 |EM905 |EM914 |EM939
mycin

S. aureus FDA209P

<
2002.1.31 <0.5 >128 >128 >128 >128 >64
S. aureus Smith

<
2002.1.31 ‘ <0.5 >128 >128 >128 >128 >64
S. aureus 8325
(PEP2104) 64 >128 | >128 >128 >128 >64
S. epidermidis

< —
IFO12648 2002.1.31| <07 >128 | >128 | >128 >64
M. luteus ATCC9341

< —
2002.1.31 <0.5 128 >128 >128 >64
E. faecalis
ATCC21212 1 >128 >128 >128 >128 >64
2002.1.31 .
E. coli NIHJ JC-2
2002.1.31 64 >128 >128 >128 >128 >64
K. pneumoniae
NCTN9632 2002.1.31 32 >128 >128 >128 >128 >64
S. marcescens
IFO12648 2002.2.1 128 >128 >128 >128 >128 >64
E. aerogen
NCTC10006 2002.2.1 128 >128 >128 >128 >128 >64
A. calcoaceticus
IFO2552 2002.2.1 4 >128 >128 >128 >128 >64
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For mul ati on Exanpl e The pharmaceuti ca
conposition of the present invention can be produced
by a nethod conventionally used in the 5 pertinent
field and using additives for preparations. Wile a
typi cal Formul ati on Exanpl e of the pharnmaceutica
Fogmutaigion fekamidSent i nvention is shown in the

f ol | OMidIGh 4/ G TRGE Wokk 1€9BROBET £8 Pfeddiet invention

present invention is not limted thereto. /o (1)
cambbetprodwres ttablaemetégsch ceragpltécraipyunded 10 56RF ny

As, additive odi it . S C j ] hil
DR R R Hosk Seh i BTl oo et at oy AET A g e While @
t ppOP¥1 ererml ycolon maemedel ofsahbki paarhateytacat agert of the

and castor oi|l are #glcontain d. a oLntnegé In 1 g,
PEABAN ExEM T hpouid M g (t?’iet g&ﬁ owing, phe
pﬂg%ééé!@tiéé%fﬁoﬂx | S pArAS fine prdswhkt enpeht 0bAt Us not

are contained. 20 (3) injection Distilled water
limdtedl) thieretmj ection is added to each Exanple

ound, (500 ng, titer) to give a 5% sol ution, which
(?an?ﬁg?%d wi th glucose injection solution,

physi ohoghe€ at alsbd it needfrorEdanjpdet icompoand fthe BPRemgo
give an intravenous 25 drhq:iqfusion sgluthon. vidone

I ndush?i 3P RphT ¢ catf Iy CrErate, FRansasenr PRVERTT oh

S PPl QYL dEc@1 RV ebe T SHORSRUIARY YHtheMieken propylene
derivative, whi ch has superior anti-30 inflammatory .
gaycpdn madrpgoki appebitan fattppigcd dGptess apecastor oil are

cgg@gghngpts of the present invention have been

escribéd in detail in the above, it is, however,
(Rossiihtpefior those of ordinary skill in the art to

make 35 various nodifications and nges,.t.o the

parti &Bl ar 9r eRBOM ﬁ’é?ﬂ‘%f%h%%l?%quégf n%ub(éctlgﬁtri)al ly

depar hknggfik oML hel § gre hi 1gh b aheritragesl ehittkepetrolatum
present invention. Such nodifications and changes are

agrecoopasdaddin the spirit and scope of the present

(quggggggigg set forth in the appended 5 cl ai ns.

Distilled water (10 ml) for injection is added to each
Example compound (500 mg, titer) to give a 5% solution, which
is diluted with glucose injection solution, physiological
saline (for injection) and the like to give an intravenous

drip infusion solution.

Industrial Applicability
The present invention can provide a novel
dihydropseudoerythromycin derivative, which has superior anti-

inflammatory action and is stable.

While some of the embodiments of the present invention
have been described in detail in the above, it is, however,
possible for those of ordinary skill in the art to make

various modifications and changes to the particular
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This application is based on a patent application No.

2005- 301070 filed in Japan, the contents of which are

incorporated in full herein by this reference. d ains
eribodi reeartp Ustibwre prissenite ¢ ubys tiane ikdll yodepgrf bnguf eorfi | fhe

oot 7 T A AT Gh TS B RO opBHCAEORT - arf T

mEAKF cHE DMPs AHH aAMEAng@HOWFe %n&bbinb@@‘jsbdg&ﬁuﬁheasplrlt and
substituted or unsubstituted aryl-substituted al ky

S@@@@pOfa%h%ugﬁe%ﬁﬂﬁn%QWﬁRQ}Qﬂ @FIéﬁ&c§P6EHyanF%%paP%%nded

cfg oyl group or an /o alkynyl group, or Rl and R2 in
Ihation form together with the adjacent nitrogen

atonThassapplutatednomsuhaabdtDnuaepaabntyappélcatlon No.

2 Qe UL R b s SRR G oD b ‘Ghich are

iAEykpsuhstit uheguah kykexyaaphorynl sgredprehbeA is a
hydrogen atom B is a hydroxyl group or a group

represented by the followng fornula [I11] 0OV Me[In
CR4 Me wherein Me is a nethyl group and R4 is a
hydrogen atom or an acyl group, or A and B in

conbi nation show =0, 20 Ris a group represented by
the following fornmula [I11] 1260me o> Me ORE wherein
Me is a nmethyl group, R5 and R6 are the sane or

di fferent and each is a hydrogen atom or an acyl
group, or RS
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and R6 in conbination show a carbonyl group or a
substituted or unsubstituted al kyl ene group, a
substituent represented by the following forrmula [IV]
Me 5 wherein Me is a nethylchatme, Dis O or NNCH, or
Dis a hydrogen atom and a hydroxyl group (-H, -OH),
or a substituent represented by the followi ng fornula
1M MeiMundersh e Mt dyraiky Ifcgnewdng Golhuda [I]
phar macol ogi cally acceptable salt thereof. 2. The
conmpoundeof claim1l, wherein Ris a group represented
ollowng formRsa [I11] RCD M Me' aR5 is
is a methyl w_o.gi%, R5 and R6 are the sane
a ryd

H difN er enfMand each i rogen atomor an acyl
R & a(@mi nati on show a carbonyl
UZ OMea S DSt | & ﬁsﬁit ituted al kyl ene

har macol ogi cal | y ceptabl e salt thereof.
und of claiml1l or 2, wherein A and B
A fiow =0, or a pharmacol ogical ly
accepy abpe galt thereof. 25 4. The conpound of claim1l
or 2, wherein Ais a hydrogen atomand B is a hydroxyl
whepepn Me asphanetdool opioal,ly acceptabl e salt 't hereof.

5. The conmpound of claim/l _aor 2.  wherein AiS a .
RiyAlibdin SR 50 ST 87 SLET6F 6N FORr BOch & ByP¥figogen atom,
ahokhpyi ngréep Judm 4dy1 grdvdp WherRilrddyli graupet Bybubstituted

roup and R4 is a hydrogen atom or, an acyl group, or a

ophHRAUEBH bR eef | 3- BECHEELY 1A (e GPuPS 67 RREL-
stB QHﬁgle%g#g%§%§ﬁafﬂﬁﬂ§ﬁ'gf%ﬁﬁfSé% @M@%@%@ngQngleran

a phar macol acceptabl e salt thereof.
alkynyl group, or R; and R, in combination form, together with

the adjacent nitrogen atom, a substituted or unsubstituted
alicyclic heterocyclic group,

Rz is a hydrogen atom, a substituted or unsubstituted acyl
group or an aryl-substituted alkyloxycarbonyl group,

A is a hydrogen atom, B is a hydroxyl group or a group

represented by the following formula [ITI]

OMe

Me [II]
Me

wherein Me is a methyl group and Rs; is a hydrogen atom or an

olllln-

acyl group, or A and B in combination show =0,

R is a group represented by the following formula [III]
/\)&
Me [II1]

wherein Me is a methyl group, Rs and Rg are the same or

different and each is a hydrogen atom or an acyl group, or Rs
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7. The conmpound of any one of clains 1 to 6, wherein
Rl and R2 are the sane or different and each is a
hydrogen atom an /o al kyl group, a substituted or
anmsRibsmi compdnbeneyl shrwup oarbonehzyt@xycar Forgdbstituted or
[.oup., . .or d A2 in _conbination. for t ther w
o8 e FRShs, b 3 5iB3e PhPhy ' SPBHOSEattd by ene
fohborsid tisecilad i cywgl i ¢ heterocyclic group, or a
phar macol ogi cal |y acceptable salt thereof. 15 B. The
corfpound of claim7, wherein RL and R2 are the sane or
di fff er ent d each is a hydrogen atom a |ower alkyl
ha\}.—ilﬁj 1 to 3 carbon atonms or a
Mhalogen-substituted benzyl group, or a
har ogi cal | v ;accept abl e sal_t ~t hereo 2 .. Ih
w@%ﬁ%%%ﬁgé ojfggc éllle%l% : eorgnl'nDt 8 guggt st é{{édggrg 14"
hyidisodpet | dtdne thrad i oldroxdyat ejreciyc| (-6, groHp, f ornedstilystituent
RI and R2 i n cqnbination together with the adjacent

rEPFeRRRPtom fhe L irstingut aunddbsti t ut ed
norpheJingsring, pi peridine ring, 25 piperazine ring
QL/QXEEQELgin%vﬂr@, or a pharmacol ogi cal ly acceptabl e

Meal t er eof . io. The conpound of any one of clains 1

rej .S, a ogen atom an acetyl group,

W%QE%%%W?eujtée} gr?eéuh%luﬁq dt-ed 30 benzoyl group or a

obeazyhaxyoes bonyda o W ceprt ad lghariac ahegeodl. | y
acceptable salt thereof. 11. The conpound of claim
10, wherein R3 is a hydrogen atom a substituted or

2UNBHBSEbHME @ asetylaiGf AUP Wierd iRERZ Q¥ a06@HAp PEplesented
pharnacolog|call% acceptable salt thereof. 5 52. %he

by ot hewf eyl @b HpD yl|y [ Idilhydr o- pseudoeryt hromycin A
6, 9-pyeoxi e (2)
de(3' - §&et hyl ) - 9-di hydr o- pseudoer yt hronycin A

M7 0- xee Pﬁ] _
de(3'=N-net hyl)-3' - N-benzy1l- 9-di hydr o- pseudoer yt hr onmyc
in A@®RD-epoxide o (4)

wRESe 08 (134 - I\s Nt Ny O-Fiduplr & pPeaY ARSIt Y GaheAor
6, 9- epoxide (5)

dpfSeren' and readly|)s i QyBrogrbEoy Proagi RgSlopseuteecr Rs
tQr ' - ide .

=l 8 W el ey B CAbhany) 97a: pf of usrituted or

upsebsbet ytdd cnlicy rerfe Gyrdugpoxirdea phékrmacologically

ag§ %%ééi%ﬁ%ggggﬁg%ggxéég-9-dihydro-lZ-oxopseudoerythro

de[ 12- (1- hydr oxypropyl )] -9-di hydro-12- hydr oxyoxi nepseu
doerythronycin A 6, 9-epoxi de 20 ;9) _ _
3deThe- ¢campyardx3hrodn |1 ity gsaudoendt Br éaycin

c@hﬁigé€98§'§ﬁ5w =0, or a pharmacologically acceptable salt
thereof.

4. The compound of claim 1 or 2, wherein A is a hydrogen atom
and B is a hydroxyl group, or a pharmacologically acceptable
salt thereof.

5. The compound of claim 1 or 2, wherein A is a hydrogen atom

and B is a group represented by the following formula [II]
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(10) 12, 13- epoxy-9-di hydro- pseudoerythronycin A
6, 9- epoxi de (11)
_de(3-0-cl adi nosyl ) - 9-di hydr o- pseudoer yt hromycin A 6, 9-
Zepoxi de 25 (12)
04", 13- OM# acet y1- 9- di hydr o- pseudoer yt hronycin A 6, 9-
poxi d &13) Z'Iﬁ-acetyl-Q-dihydro-pseudoerythronycin
AND -9 epoXt. [k
de03" - am no) - 3' - nor phol i no- 9- di hydr opseudoer yt
hronycMe A 6, 9- epoxi de 30 (15)
=302 acat yi = de (B350 j di: hydr 95,35 pseyd
R rge A 60 Bhon oL s e Boaar b (6] o e an
adgl 390o¢p addnos yih)a Wratidyadricad-ke taeqeptadder pabitotfieiraot .
A 6, 9-epoxi de 12, 13-carbonate (17)
de(3' -N-net hyl ) -3 -N-(p-chl orobenzyl)-de(3-0-cl adi nosy
6l.) Thd5c8mpbydr Of pSEAdOEs y tWHer®iei R,ALS, - BpAXbElen atom, or a

18) :

p a;f@@%é??’rg%l]e](f@-%F%@%‘Eﬁ%yﬂa)hg-t&ef%fo- 3-keto-de(3'-

di nmet hyl am no) - 3' - nor phol i no- pseudoer yt hronmycin A

6, 9- epoxi de 12, 13- car bonat e (19)

7defBeOconpaimdsyf )amy dirty dro-3-adatso-1d¢(3'6, diviretrhyhak rand R;
a% Eg_egg? A hgéif%f&&“ QRO 1 Lo FeBPUALEE an
adkyd' ghbupt hyl gul2st DeBted\-drt s{rhamdieatear benyd)- §e63p or a
0- cl adi nosyl )-9-di hydr o- pseudoer yt hronycin A .
bGPéyéBBX?GJég‘iQY 1 BT hHatk an(jzéy in combination form,
886 8habt Aot hvble Saudanohl arobny ehondeC3 Ok adiineayox
|'y- 10 9-di hydro- 3-ket o- pseudo€r yt hronycin A

ups9bepokitied 121 1gyckie bwigrocy @2 group, or a

- Q- ' [)-9-di [o- - di hyl am no) - 3' -

pgﬁ%%%ﬁ%??%(gg%%g%oge?%%%yngeciSna % gﬁ%—%&%&i de

12, 13-carbonate (23)

de&B‘-N—weth I)-3r-N—&g-chIorobenZﬁg)-de(B-O-cladinosy

8|-) ThesCompPRydr of 3ck@th- s elfFG it roffei Re gre the same or
d9£2=8BAYI 8R4 12adB-1s 4 SRR 3aNE:, aGLURN R a1kg4)
de(3'-N—rrethyl?-s'l-sl\ll-(p-chlorobenzy]f)-de(sfeo-glagﬁngggup
hpying- i h9ds oc3rhen o2 pyes duery thalogesisuksé iguspdxbdazyl

[ phar ' . eptabl e .sal.t. thereof. 2

g%gpgThg%f%?ﬁ%%ﬁ%%&%ié%&éﬁé}f’§%cé%t5%le séit %Eeregf.

9. The compound of claim 7, wherein the substituted or
unsubstituted alicyclic heterocyclic group formed by R; and Ry
in combination together with the adjacent nitrogen atom is a
substituted or unsubstituted morpholine ring, piperidine ring,
piperazine ring or pyrrolidine ring, or a pharmacologically

acceptable salt thereof.

10. The compound of any one of claims 1 to 9, wherein R; is a
hydrogen atom, an acetyl group, a substituted or unsubstituted
benzoyl group or a benzyloxycarbonyl group, or a

pharmacologically acceptable salt thereof.
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-(1) 9-di hydro-pseudoerythronmycin A 6, 9-epoxide (2)
de(3"-N-nethyl)-3" -N-(p-chl orobenzyl)-9-di hydr opseudoe
rythromycin A 6, 9-epoxide 25 (3)

lde( Thedicomphyhdnohodidim bl phdiermird-Rii hgdaophgeudgenyatom, a
hro in 6, 9- epoxi de o (4

HEETL AR Ry TEBTERE TR TR GH OB B0 OF. 6 BRECHEs§oHP-
dr) a Phdirhgdbdogdi kel Dy PSELEoesyL NI UMC itheken Q- epoxi de

12, 13- carbonate, or a pharnmacol ogically acceptable

salt thereof. 30 14. A pharmaceutical conposition

1@qn&g§3Eggﬁgwgggpﬁgﬁgoggdany one of clains 1 to 13 or
a I

phar macol ogi cal 'y acceptable salt thereof as an
(dot idrelihydredpeatdog8sy iisromhel p ar et eapdxsiale

nmpasition of. clai 4 ich is.used. for t.he _ :
o B e M
(B9. dEhe’phameeB@Ul 8atlNcoapopl +9-aft 1ofdd-dgeuliberythromycin A
wherein the inflammatory di sease is an inflamuatory

WEPofiis€ase. 5 17. Use of a conpound of any one of

@) a1 Ll 1§—ﬁétﬁyﬂ?ha§H@fﬁ#%%édd@é&%ﬁﬁﬁ%%y%iﬁalﬁ 6,9-
thereof for the production of a pharnaceutical "agent
epoxitdee prophyl axis or treatnent of an inflanmmtory

\sease. , 18. The use.of ¢laim17 ey ej.n the
G Phdesty Broeslny B (3 PR R s ase.
pERuddeagitiiebaiyai npAcBageesornpdé Si ng an agent for the
15 prophylaxis or treatment of an inflanmmatory
@)s slade ~WnmeRhEdnpei sks (B clohpoehrh ol lam by 61—
fdeRid®R LtheohIcoh A Bhargpselgically acceptable salt
thereof "as anactive Iingredient, and a witten matter
(Shatderld 2t-Hat-hyHsoaypnepyih] o?-dhlaydepbel1ese f or t he

p"[e‘%P@o’é'r%’%%o%&c%eﬁt BeOLePlxfRe 20 I nflammatory

sease.
(8) del[l2-(l-hydroxypropyl)]-9-dihydro-12-hydroxyoxime-

pseudoerythromycin A 6, 9-epoxide

(9) de[l2-(l-hydroxypropyl)]-9-dihydro-pseudoerythromycin A
6, 9—epoxide

(10) 12,13-epoxy-9-dihydro-pseudoerythromycin A 6, 9-epoxide
(11) de(3-0O-cladinosyl)-9-dihydro-pseudoerythromycin A 6, 9-
epoxide

(12) 47,13-0O-diacetyl-9-dihydro-pseudoerythromycin A 6, 9-
epoxide

(13) 2’-0O-acetyl-9-dihydro-pseudoerythromycin A 6, 9-epoxide
(14) de (3" -dimethylamino) -3’ -morpholino-8-dihydro-
pseudoerythromycin A 6, 9-epoxide

(15) 2" ~0O-acetyl-de(3-0O-cladinosyl)-9-dihydro-3-keto-
pseudoerythromycin A 6,9-epoxide 12,13-carbonate

(16) de(3-0O-cladinosyl)-9-dihydro-3-keto-pseudoerythromycin A
6, 9-epoxide 12,13-carbonate

(17) de(3’;N—methyl)—3’—N—(p—chlorobenzyl)—de(3—O—cladinosyl)—
9-dihydro-pseudoerythromycin A 6, 9-epoxide
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(18) 2’-0O-acetyl-de (3-O-cladinosyl)-9~dihydro-3-keto-de (3’ -
dimethylamino)—3’—morpholino—pseudoerythromycin A 6,9-epoxide
12,13-carbonate _

(19) de(3-0-cladinosyl)-9-dihydro-3-keto-de (3’ -dimethylaminoc) -
3’—mdrpholino—pseudoerythromycin A 6,9-epoxide 12,13-carbonate
{20) de(3"-N-methyl)-2’-0-3’~N-bis (benzyloxycarbonyl)-de (3-0-
cladinosyl)-9-dihydro-pseudoerythromycin A 6, 9-epoxide 12,13-

carbonate

'(21) de (3’ -N-methyl) -3’ -N- (p—chlorobenzyl) -de (3-0-cladinosyl) -

9-dihydro-3-keto-pseudoerythromycin A 6, 9-epoxide 12,13~
carbonate

(22) de(3-0-cladinosyl)-9-dihydro-de (3’ ~dimethylamino) -3’ -
morpholino-pseudoerythromycin A 6,3-epoxide 12,13-carbonate
(23) de(3'-N-methyl)-37-N-(p~chlorobenzyl)-de(3-0-cladinosyl)-
9~dihydro-3-keto-pseudoerythromycin A 6, 9-epoxide %2,13—
isopropylidene acetal or

(24) de(3’~N-methyl)-3’-N-(p-chlorobenzyl)-de(3-O-cladinosyl)-
9-dihydro-3-keto-pseudoerythromycin A 6,9-epoxide,

or a pharmacologically acceptable salt thereof.

13. The following compound

(D) 9-dihydro-pseudoerythromycin A 6, 9-epoxide

25

30

35

(2) de (3’ -N-methyl)-3’-N-(p-chlorobenzyl)-9-dihydro-
pseudoerythromycin A 6,9-epoxide
(3) de(3'~dimethylamino) -3’ -morpholino-9-dihydro-

pseudoerythromyein A 6, 9-epoxide or

. {4) de(3'-N-methyl)-3’-N-(p-chlorobenzyl)-de(3-0-cladinosyl) -

9-dihydro-3-keto-pseudoerythromycin A 6,9-epoxide 12, 13-
carbonate,

or a pharmacologically acceptable salt thereof.

14. A pharmaceutical composition comprising a compound of any
one of claims 1 to 13 or a pharmacologically acceptable salt

thereof as an active ingredient.

15. The pharmaceutical composition of claim 14, which is used
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for the prophylaxis or treatment of an inflammatory disease.

16. The pharmaceutical composition of claim 15, wherein the

inflammatory disease is an inflammatory bowel disease.

17. Use of a compound of any one of claims 1 to 13 or a
pharmacologically acceptable salt thereof for the production
of a pharmaceutical agent for the prophylaxis or treatment of

an inflammatory disease.

18. The use of claim 17, wherein the inflammatory disease is

an inflammatory bowel disease.

19. A commercial package comprising an agent for the
prophylaxis or treatment of an inflammatory disease, which
comprises a compound of any one of claims 1 to 13 or a
pharmacologically acceptable salt thereof as an active
ingredient, and a written matter stating that the agent can or
should be used for the prophylaxis or treatment of an

inflammatory disease.
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