DESCRI PTI ON  NOVEL DI HYDROPSEUDOERYTHROMYCI N
DERI VATI VES Techni cal Field The present invention
relates to a novel s dihydropseudoerythromycin

. derivative. Particul arly, pel@ersresgnt | nvention
relates to a novel di hydropseudoerythronycin
deri vat i vélNOVEL QATHYDROPSEUDOERYTHROMYGAN| DERIVAREWES: v
action and stable. Backgar s Eryt hronmyci n
(14-menbered ring macro:&% ?.%[-L?;g&dl ];%I gult to use as
an antThe rgtemerst dmyweaddmin ielateist toi auhbaaeousl y has

ti-inf action _and an antjbacte

s SEhTEressRpo G ANE TSt SRt peeulBer Yo Ay rihe
shes st | MevdrltZorrdiened oG, lTHEhgbfﬁﬁégﬁﬁoerythromyc1n
| NSTI TUTE, EMrO0 series, 15 W2002/ 1433
PO BoB2 Hh il ilky sapeddior. iinf thenansiyiniéampategy action
isgesefpah antibacterial action has been reported. A
representatlve conmpound is EM/03 'shown by the
following formula: HO NshcKgproundiArio~ OH O O O O

"OH 0 The abo - men |oned seudoer hro
deri V%II-X/%‘ b ngt glaﬁﬁﬁﬁ bﬁl %Fflcult to

@64 | £ AraYya ot ﬂﬁfldﬁﬂ&ﬂdﬁye%bbhteéﬁhbbtQd B!m@i@hneously has
adn1n|strat|on since the derivative is gartl

@eﬁwwom @Géﬁdmbé‘é?@né@ apGAPaF ?F@l.@a{yaCtlon. To
%} éﬁc‘&l@n{"y(g ?‘)S RRRG RN BSEE’!GEEQV&OHZ_
ve t Svatiee

i's sta 0 acid and s
Imrmemrblnglg.}alsmw}m my:AS@;T@I INGAIRUSEr aEMGAD YHrlies,

N SIS TR TP NN R A

Dceloey pui ﬂ_&@()bﬁ a9r eR@ YRR ANy gich i bAChaBBbeen reported.

"notilactides":
A representative compound is EM703 shown by the following

10

formula:

20 The above-mentioned pseudoerythromycin derivative has a
problem in that its pharmacological action may not be
sufficiently exhibited by oral administration, since the
derivative is partly decomposed by an acid and becomes
comparatively unstable.

25 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 FPA,
Petersen A, Marsh K, Bennani YL, Plattner JJ. Preparation of

9-deoxo-4"-deoxy-6, 9~epoxyerythromycin lactams “motilactides”:
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1 potent and orally active prokinetic agents. Bioorg
Med Chem Lett. 1998, 8(7):805-10 descri bes
di hydr opseudoeryt hromycin derivatives, all of them

poeedt - shedyshk DXy it fo  IAHAAE age9al BaboBeMed Chem
3-EOSItI on). The docunent describes that the 5

HEhY dr bpSRudbet it mftidesraibag ididy dspweadpealrthromycin
9881Vt IN&ES! 1Al I dnt Y %mtde%%&%&g‘%%msbﬁ% 9631 nose
not describe an anti -1 nflammatory-acti on. scl'osure
ésugde anvem i DrpcEig immdsenThendentinent adlesct bbay ottt the

nti bact er.i al i o actipon .of erythr cin an
%2@ (?%%p%e%_?ﬁ)rﬁm}f%% ’%ﬁlé(ﬁttil-")‘/aisms?lgﬁnﬁt UF?gact i on
gh oeci Ped st il Amlot i 150 Y@Ml idgShaRkli®ity, but does not
ﬁseud,oerythrorry_m_n derivative. The present Inventors

S%er Hofm Rt (Y § HdASe torydia6d 1oR - an attenpt to
sol ve the aforerre%tiisgi%g 0 Itf_e[&gggnwﬁgged 15 in
action

avoi ding the anti bacteri a y using a
12- mertfed epresdaniy iavenftuicnherimse doc engitiheheoapvibdctorial

' i hydro form. there improving the stabilit .
013'/13?1?11‘?a‘%iL aé/ Id%q}rc%y:gé‘% Iaflé{i qbeere edc GR&PQPPGn%‘GVlPﬂeXn anti-
o £hertat owerddtdivn AQeekdi Ralrtd cuheriR, es8nNlet8YEPt L08table
rovides the followng. 20 [1] A conpound represented
RTINS SERIVALEVE- Me RL Me NR2 H Ol r~;

O O Merhd A amier;hanV risS na vae Xhugﬁgﬂgﬁn&ngfg? Retudies in

are the same or different and each is a rogen atom
3h atienpigricusolae aby adosepensaisuktiopybbiemuand asucceeded

[t 5 _ar .unsubstituted,aryl] - substitut
%F%/‘}ébdrﬁon%s,tbgen &y agﬁlrﬁgtllaﬁuﬁg 18Pkao§§?:%gb?)ng?'membered
wirey pndirfued teesny Iregizedpgothan cofblMAM! t8r §iPe &'dRlydro form,

e

nd R2 in con‘qinationforr_ré_together W th the '
%b?%eé%‘*ﬁtmmqor"d@@n theomtakidiby¥t ftPupBdaBidunsiybak | reselted in

BHhd Qg 1 thrPIC ¥Rkl ©r85RHR: invention. Accordingly, the
present invention provides the following.

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

[1]

wherein Me is a methyl group,

R1 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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2 R3 is a hydrogen atom a substituted or

unsubstituted acyl group or an aryl-substituted

al kyl oxycarbonyl group, Ais a hydrogen atom B is a

Ry dr=0xy hy@lredenOktany’ QUBubEEREREEAt 88 BYsibStituted acyl

followng formula [II'] p OV M [II OOM4 s M

FRYR| oF M &gl TRt RN L tgrtewh adky IRxYce rhohydr ggenpat om
rq r : [ on.show =

B8y RS oty A0S B e ST at b Brnd 4ot

feprgserRsgd Nie Ve [dllJowiDgREoxrmudberf&In Me is a

et hyl group, R5 and R6 are the sane or different and

2ach is drogen atom or an acyl group, or R5 and

[ I'hati on show a carbonyl group or a

Mer ungﬂastitut ed al kyl ene group, a

r g, €S ed by the followng fornmula [IV]

erein Me is a nethyl group, Dis O or

NOH or"®is a hydrogen atom and a hydroxyl group

WhetelirOMle igr aa maiibstli toremtp andpResesmtachyyrdden atom or an
olJowng formyla [VI_Q le "', l, 0 wherein Me is

%clﬁietgn@?l%gr cﬁfS}A &rlda BoH&r ﬁ&&‘&ﬁagﬁ&gh §%QECE tabl e salt

R hiey eofgrdul] rEiecemedntdyolnbhecabevwengenbianed [ilr;

wherein Ris a group represented by the foll ow ng

fOMeRGO\/E Me/ v\ [I1I] OR5
Me (i1l

Qlin

wherein Me is a methyl group, Rs and R¢ are the same or
different and each is a hydrogen atom or an acyl group, or Rs
and R¢ in combination show a carbonyl group or a substituted or
unsubstituted alkylene group, a substituent represented by the
following formula [IV]

D

A

e
wherein Me is a methyl group, D is O or N-OH, or D is a
hydrogen atom and a hydroxyl group (-H, -OH), or a substituent
represented by the following formula [V]

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]

Me/\x [1i1]
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3 wherein Me is a nethyl group, R5 and R6 are the sane

or different and each is a hydrogen atom or an acyl

group, or R5 and R6 in combination show a carbonyl
JhELEiArMA §yb§tméw3{eﬁ PouginNSUbahit HE efh-Al {0 &dfne or
8roup, or a pharnac oglcally 5 acceptable salt
hEfesent [apd TeRCk o cu ity Biogehe adisov @memnt BeyddgEehp, or Rs

[R] . n 0
2ha Moot REhE el Sr B, ESEBLAOY 8RB0 Y qfefituced or
uoa@bﬂhdtuﬁedruﬂk&&nnergﬂﬁupgﬂ&d‘plph@mmhﬁbloqheaeﬂy A
0 IS dr ogen_.atom is a hydroxyl group, or a
%ﬁ%?%%%%f | SR able salt thereof. [5] The
GEmU@dc@tﬁpélhﬁi abp wheTRiHdvenetbritilond (121, o\ehgﬁgl nwﬂerein A
is a hydrogen atomand B is a group represente
388 | B cPRriRAELGD |ShaaMviE0, IO 1] Pha ITSCRB OgRERe] lsr Me
ééc?pgggﬁglséﬁgngh f£4 is a hydrogen atom or an
rou of a pharnacol ogically acceptable salt
fﬁbr%@é comm@uﬂﬂmoﬁdmpnumwvﬂ%mdmiuMMmh[ﬂ&nbromeﬁ [ Bherein A

R4 yd t h | | ]
LECE et fram A E L0 o BrateaSab dasima oF any
pm:@&cér@gfm/py nesid d Ha1t0 th@lrectWherein Rl and

are the same or_different and each is a hydrogen

h%bn?h%ncwwn%rqﬁmihea ahpysrimeatdensd dadubst |[€ﬂn egherein A
n a I

B T A e A o opert, PR Rent By e

ol logong afmulaa 25 Idubstituted or unsubstituted

alicyclic heterocyclic group, or a pharmacol ogically

= M@ salt thereof. [8] The conpound of the
ioned [7], wherein RL and R2 are the sane

& andrgach is a hydrogen atom a | ower

Vi 1 to 3 carbon atons or a hal ogen 30

sub tit@ted benzyl group, or a pharmacol ogically

accepta salt thereof. [9] The conpound of the

el et i iohed ethy wigeroeipn ankleRs is a hydrogen atom or an

acyl group, or a pharmacologically acceptable salt thereof.

(6] The compound of the above-mentioned [5], wherein R; is a
hydrogen atom, or a pharmacologically acceptable salt thereof.
(7] The compound of any one of the above-mentioned [1] to [el,
wherein R; and R; are the same or different and each is a
hydrogen atem, 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, 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 halcgen-
substituted benzyl group, or a pharmacologically acceptable
salt therecof.

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

4
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4 substituted or unsubstituted alicyclic heterocyclic
group forned by RL and R2 in conbi nation together
with the adjacent nitrogen atomis a substituted or

Hﬂﬁ§9§€ﬁfé@fﬁkrﬁHéﬂBﬂﬂf%%t%y'Hild?d%?g %b@%rbb§gllc group

perazine ring or pyrrolidinering, or
gﬁﬁ@ﬁ%d@?dﬁl@@@Iﬁza@@e@@@&i@ﬁtﬁﬂm t¢gﬁﬁhﬁr qxun tHee adjacent

%E'Pc%‘&q %&ongr%s gan rucoi:gse%ltkg e, \62: . r{lgl%t o{%gg}%ﬁb mgr{)gl;llne
Bu@gtlpiﬁexhdineLﬂmnﬁmﬂpﬂpﬂﬁaiﬂm%nlﬁhb QOPRrebladine ring, or

be 0oX carbon gr oup, pharnacolog|cally
é&%k@ﬂ#&ggﬁﬂq 4ﬁﬂ%ﬁﬁePHQP1F1fFl?h hegRpEund of the

@b@}/erlﬁ@n&dx@ﬁ@@ncﬁlf% 658k No R3¢ he ?bo@é{ﬁrﬁ&%{bﬁé&”tl] to [9],

substituted or unsub ituted acetyl group or
Ry dgpa byvdzophar ahowt oghcateyyhcoemimbl @ sddtituted

o e el S AR EAR S Bshirigkysgroony arou,

oe(8' pman&-adqm@g&aﬂw Giczeprabdeculir REEEHLA
- OXl1 de
gjefh %r?ds of\then Apeve-geRidrecps dtbber yrareipcR: is a

hpaFogdh SteROXide bl i tuted bstituted acetyl
B?é de(3' - N-nmethyl) - 1dﬁhfar8rpggsgogr§tﬁ 5 %?%:% group or

@ﬁn;thﬁﬁ%nab ) a pharmacclogically acceptable salt
3'-N-net hyl ) -bis-(3 -N benzyl)-9-di hydro-
pseudoer yt hronmycin A 6, 9-epoxi de (6)
% 13" Ti niss Iydwin® -rfjouekl or obenzyl ) - 9- di hydr o-

o o Ao By oMo b b eRexice

ﬂSﬁUﬂQﬁ?WQN”méﬂﬂylﬂ—@— ak y@&@xﬁgéuﬁgérythromyc1n A 6, 9%9-epoxide
dro- 12 hydr oxyoxi me-"

de[ 12- (1- hydr oxypr opyl
b%)[e é:f b%‘lﬂtﬂ’ﬁ%ﬂ%ﬁ -%y(%')l\l]gbép@mldé -@dhydro-pseudoerythromycin A
;%% rJwdroxypropyl) 3-9-di hydr o- pseudoer yt hronycin
3 - epoxi de (10)
tl@ Jk&saﬂte(w'%mtmyd) pSeddhgrybhpesydoar it or SmepdxiAes, o-
%?%#(%%(S-O-cladinosyl)-Q-dihydro-pseudoerythronycin A
oxi de (12)

(). ?Lo%%e@ew&m%h@lhygag ~R3EUROBENE P POYCATh ki o 9-
pseudoerythromycin A 6, 9-epoxide

(6) de(3'-N-methyl)-3’-N-(p-chlorcbenzyl)-9-dihydro-
pseudoerythromycin A 6, 9-epoxide |

(" de[lZ—(l—hydroxypropyl)]—9—dihydro-12—oxo—
pseudoerythromycin A 6, 9-epoxide

(8) de[lZ—(l—hydroxypropyl)]—9—dihydro-12—hydroxyoxime—
pseudoerythromycin A 6, 9-epoxide

(9) de[12-(1-hydroxypropyl) ]-9-dihydro-pseudcerythromycin A
6, 9-epoxide '

(10) 12,13-epoxy-9-dihydro-pseudocerythromycin A 6, 9-epoxide
(11) de(3—O—cladinosyl)—9—dihydro-pseudoérythromycin A 6,9-
epoxide

(12) 47,13-0-diacetyl-9-dihydro-pseudoerythromycin A 6, 5-

epoxide



5 (13) 2' -0 acetyl-9-di hydro-pseudoeryt hromycin A
6, 9- epoxi de (14)
de(3' - di et hyl am no) - 3' - nor phol i no- 9- di hydr o-

psewdeenatae@ LLQ—ﬁnﬁyéké¥E§%&Hbé hro A 6,9- d
acety 0- cladlnosyl) 9- &%ﬁidrgwguﬁgto- -epoxide

ﬁ%ébdé@#?th@bﬂ?Ehhlﬁmgn@Le%oﬂﬁQﬁpmgﬂqw¢1&ndyhnﬁn@—(16)

%sé&agegyeﬁfaﬁﬁaiﬂ R-4i qy et o- pseudoer yt hronyci n
9- epoxi de” 12, 13- carb nate 17)

YRS 2hkﬁeahqtylﬁdebethiﬂdumﬂEyhndg—dﬁﬂyﬂﬂa4ﬂ%kétﬁesy

by MR L 8 iR 19
dlﬁﬁthgkaﬂmﬂéﬁaéhnéﬁylﬁuﬁ4th§&¥3“3”ﬁéﬁd”ﬁ§@ﬁad@r@thromycin A
g g epoxi 12, 13-carbonate (19)

3EPe¥t %l%%s JCBERRNRAR 0- 3- ket o- de(3' - di met hyl ani n
019) 3deF@LﬁmQhefE¥I¥u%KtNHPﬂJHH¥B§HB%d%f§)9d%&%&bq%ladlnosyl)—

12, 13- car bonat
aeéghyqixmm%@yﬂa@mwlm Y I Pmeipasyl ciar bonyl ) - de( 3-

618) ey Y R R BBy 3-keto-de (37 -

dE@@th}&iﬁﬂﬁwi93E%md*dﬂblﬂﬂdyﬂﬁéﬁaﬁﬂt&t%%6§ iﬁ|@d€n95¥pox1de
Q% 2 di h ket?zgieudoerythrony0|n A b, 9- epoxi d
Ydhat e

ded B- &bE%iﬁhéﬁéﬁdﬁoéifyJ@“HfﬁyégQg3 %b%%tﬁéégn]Bgﬁeghylamlno)

nor phol i no- pseudoer yt hr onyci
1o merehe boratrseyd@rythromycin A 6, 9-epoxide 12, 13-carbonate

SR %H"EW%H%W R SO 0503 Sachad 10 o-o-
dladihdﬁyirnaxdmngdﬁhypsamaaéﬁ tﬁ&oﬁ%ﬁln A 6 9-epoxide 12,13~
thyl)-3" -N(p-chl orobenzyl) - de(3-0-cl adi nosy

?3 £ %ﬁ%ydro 3- ket 0- pseudoer yt hromyci n A 6, 9- epoxi de,

g%tﬂ#g?ﬁ%mnng CO%%%EE%—@ﬁﬂ?ﬁ%ﬂﬁb?oﬁ@h&y&?e&S?g =0- éigélnosyl}u

QEQ%hYd@QnﬁﬁhﬁQaﬁpSeudﬁ@rwhhmpmbemnyh)699depgﬁide 12,13~
%éﬁﬂgﬁﬁkythrony0|n A 6, 9-epoxi de (2)

e( 3" -dinet hyl am no) - 3' - nor phol i no- 9- di hydr o-
ﬁﬁ@udﬁeﬁyﬂjﬁdﬂﬂdmnmSQIG—9*@&&&6@6 @é(@a}dlmethylamlno) 3=

éﬁE&£+HEth p- chl or obenzyl) -deé -cl adi nosy
e§yw@F8m§§éudaeﬁy?naBﬁ§t @ M2, 13-carbonate

@Iﬂ ROy rdgyddthd1) -3/ -N- (p- chlorobenzyl)-de{3-0O-cladinosyl) -
9-dihydro-3-keto-pseudoerythromycin A 6, 9-epoxide 12,13-
isopropylidéne acetal or | |

(24) de(3'—N—methyl)—3’—N—(p—chlorobenzyl)—de(3-0—cladinosyl)—
9-dihydro-3-keto-pseudoerythromycin A 6, 9~epoxide,

or a pharmacologically acceptable salt thereof.

[13] The following compound

(1) de{3’—N—methyl)—3’-N—(p—chlorobenzyl)—9—dihydro-
pseudoerythromycin A 6, 9-epoxide

(2) de(3’-dimethylamino)—3'—morpholino—9—dihydro—
pseudoerythromycin A 6,9-epoxide or

(3) de(3’-N—methyl)—3’—N—(p—chlorobenzyl)—de(3—O—cladinosyl)—
9-dihydro-3-keto-pseudoerythromycin A 6, 9-epoxide 12,13~

6
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6 carbonate, or a pharmacologically acceptable salt
thereof. [14] A pharnaceutical conposition conprising
a compound of any one of the above-nentioned [1] to
¢d3odt& pharmacol ogically 5 acceptable salt thereof
as an active i ngredi ent. [15] The pharnaceuti cal
%@@@QW@OQW%W%@%@ﬂFMﬁerM&h is

Lreatnent g
R dintinbr e A B0 obeaina®F EBRkedi il compound of any
coapos i the nmfvd-meradionedrgnt)i eved 13]00f18] phubraebogically
t he infl rmatory di sease is an inflanmtory bowel
%‘f%%%\fsaeb ReTesE for Ph@SHIshyRIXPILERT -

EI5?“TH%“pHﬁrﬁHbedﬂﬂaéyﬂﬁ%hﬁbﬁ1@&%%35? tﬁ@'ﬁﬂo@@nﬁéhﬁféned
adm nistering an effective anount of a conpound

k] 'oﬁ'é'lieﬁh tife ufesl € ors thenpiropby 1px] st ox| mgaabmeat of an

Bolyr= ggecTodol] d4 Jaccept able salt thereof to a

pat1 ent |n nee ereof [18] The nethod of the
blﬁ)]\/éllhﬂemhammqu]tﬂqalmtr@bﬂltheg bf taﬁTT[atl:.efryU;ent:fLoned
j Sease is .an infl, tory bowel, disease e o
gi@mﬁ@lﬁﬁf %\qge{a ﬁéyaSa\?saﬁ@nfLﬁoﬁ@dl{li}amrz@tory

Bowd 1 Pi Hase phar macol ogi cal | y acceptabl e salt thereof

for the production of a pharmaceutical agent for the
bk blpHy Imsihedh fon tdgt pesphyflaxasi afl amtmeytdoﬁe@se
ame t a ' [ the
TPl R0 Biealt, NN e B R s Fihs T 6 Ba
aﬁchznn]veAanmm cc:fala pankagadcoffpangi bge aﬁf ageat alhove-
Cp Ials treat ment of aﬂlnflarmator
il 31i 9 2aBPaFPoGR ogfcahyyoneceptapke salt

ta’m\@;rmmﬁ laoﬁﬁiﬂelﬂt tia nk&3d] tBeraophar macol ogi cal l'y
acceptable salt thereof as an active ingredient, and

L &r |Til”teermef¥é{qde|°fstt§ﬁl AjovRamenkaongdni 13D, cehevein the

At 0 0 n
Ottt o kel 18 B0 PR AhE By ERLTTR 5Bl
ITBledtscormfl m tdwmpmmrpiomﬁdangpbaseafeﬁhbyalbdere—mentloned (1]
abo menti on the steric structures at

Yhe B8 & & a&ﬁ\af«@%gscgﬁvt pEREBFabHSt SHAF t Faerest (for the
grdiicdonTE eoppavheceliti B81 agent for the prophylaxis or

treatment of an inflammatory disease.

[20] The use of the above-mentioned [19], wherein the
inflammatory disease is an inflammatory bowel disease.
[21] A commercial package comprising an agent for the
prophylaxis or treatment of an inflammatory disease, which
comprises a compound of any one of the above-mentioned [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.
Detailed Description of the Invention

In the compound represented by the above-mentioned
formula [I], the steric structures at the 8-position and 9-

position are not particularly limited. The compound of the
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7 present invention enconpasses all stereoisoners at
the 8- position and 9-position. In the present ,
specification, the "al kyl group” is a straight chain

Prebernchgfethitdd) &ldMpHQUP NAViNErkdiQoklrsS ag.g'i:h%n 8-

atonms or a cyclic alkyl group having 3 to 10 carbon
BPdhELOExARR| TPk iedt- i ncl ude a methyl group, an
ethyl g% oup. ﬁﬁb 3 GQUR AN Rutyl oup, ap .

n- pentyl group, %ﬁﬂﬁgﬁ%%¥yl'gr8ﬁ%? gﬁﬁh- é& ylggpgﬁp,ls a
shraigtt ythaioup mmncheahydhaigr elkylagrouge byl iggoupto 12
an_.n-undecyl group n n-dqdecyl 1o group, an

BTN ot = v Sk assp 3odBbndy fp 10 carbon
Franp, &Lia@t[ﬁl@twer@bﬁuﬂnc@ﬁd’esﬁp%@‘t)ﬁ(lQQQHﬁp 8an ethyl group,
tert-pentyl group, a neopentyl group, "a -penfyl

P PP BL FERYR, Gouprbuty 2 arexpl, gnobppeatyl group, an n-
- | | b |
ﬁ@ﬁfyl Oé::f:é/l.!lp Iri, }%ﬁé&ogjgs’ro?%xc )?Cr glﬁ-%’ct lg§¥8|.18, gé%sn—nonyl

group,” a cycl opent exy oup;
dreufaneam yi-dpadp carudit, hen inkendeichyl prefip; eanengiy@scyl
9.2 Igmer a“&yl group having 1t ﬁ carbon atons
(%rreLt”%yl T Pt E ORYh AT PPsu A1 -SBPHEV greuBr efcS§CPHtyl

gheump) es e riseniyll galdu®), ahhe sopenk yar @H_Bihﬁi, Sa@tert-pentyl
fongyl group, an acyl group having a straight chain or

PEPW? rarft MEPREEW SINeP geodpPeaEYAgIToun, 12 dapebhyl group,
At DB 0F] lic yl u in bon -
atonsfgén%§g§¥£gﬁb§§r%h§§?ﬁg %rggﬁéighgyégg%goégi SPOUP' a
& rthisdy o leavral kenyic lgpeng yilagirogp, 2at oydé2ohaxpdngroup, a

190 cyclic al I oup hayin to 10 c¢arbon
iR A DS et T 19kB it e febonthaet Repate a
Diweo dkylaroupheREingAl #8ed BakBbA, atBRsa(NMetByPUProup,

[ ghnnnocyclic - tricyclic aromatic hydrocarbon group
?éhﬁ FEWR MPICRBoRTMBNELCE anpl es t hereof i ncl ude

a phe bi 3\l , ap I T I
o ant o e festnt "LRRERELCAERUR, En0oPaLYY e foR 15 o
ool araP.t ke acyll group hd®ingchuderaidglot nyhagm oo,

etyl .ar.oup,,.a.propi onyl group, a utyryl group,
RIS Brada” 28R Erying: §upd 10 Cdoalaioms or 2
i KUV rovp 9eeiRg 3 BeXaDo¥hrBhAURLomd, an acyl group

acryl oyl group, a nmethacryl oyl group, a crotonoyl
RFea %ﬁ%qaé&@ﬁopéﬁéyl oFr bﬁﬁ?cgeﬁeﬁlzéw @t eyl sgroup having

NaRh 10 rHAUR 3Rd Egeasgghhﬁs' aMéHyPrcE&?ﬁ;?%aevﬂﬁd%“ to 10
to an acetyl group and a nzoyl

carbon atoms, or an acyl group having an aryl group having 6
to 14 carbon atoms. As used herein, the aryl group is a
monocyclic - tricyclic aromatic hydrocarbon group having 6 to
14 carbon atoms. Examples thereof include a phenyl group, a
biphenyl group, a naphthyl group, an anthryl group, a
phenanthryl 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 pivalcyl group, a hexanoyl group, an
acryloyl group, a methacryloyl group, a crotonoyl group, an
isocrotonoyl group, a benzoyl greoup, a naphthoyl group and the

like, with preference given to an acetyl group and a benzoyl
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8 group. In the present specification, the
"substituted or unsubstituted acyl group" neans an
unsubstituted acyl group (as defined above) or a
gubspituted acyl group. Exanples of 5 the substituent
|nclude a hal ogen (i odine, brom ne, chlorine,

fluori ﬁ’é)th%nPJé*Pf’r@IPt gsmppﬂz:asatdecfmnetémb‘@w)stmted or

BhGRC 500 oSO LRI o PO BRI SIS Ll o
the HeRénedi abpmbfcer en ceub g Mart eikd axyialgagep.. ﬁsxumpﬂes of
avin

R P Bt R o TR 1 R o SR RO PR, PAgoTine,

t1torige £Ar HONa Bk PIEg KU %'défl@iel@”awp atﬁa‘é'l%x§ group,
to 10 carbon atonms. Exanpl es thereof incl

fePHOX9X Gt oTHFPURIN %tm@g@msmmﬁ} kg'ﬂo gFouR, 1a

L I
g?%g%%ﬁag%éy fﬁ%ﬁ%éﬂﬂaﬁéfﬁ%xﬂ{gggﬁ%%hé gg%%%xaagﬂpé¥eference
gigenethya timabogen.gralspusadhbnmnyngrbhp ahkoxy group is an

8 RP BRI Gy EF . E £ A e AT E DESBges Chain alkyl

gysuphexylfxyl dOUR arkbdie didss okha @L;qgenal 1 group
substltut ed al kyl group and the hal ogen- substltu%(

BRkRY 20tyrBpFakom e tamay éxempleastaereﬂﬁdlef@bw@e) a

are
ggg%ésubstltut by ojgféﬁﬁﬁgfura?ggéﬁ%ae§nggé a%1-
methmb@tmcmegroum tehéoyireese iresype ciaf Reakithylprbpoxy group, a
substitut r unsubstituted, aryl-substitu
gfgu% %%ﬁ Tgh PXE Thidtisstd EREEXAr FrOLBhs A (gufngaily}ﬂ’utoxy
qryb, 0i ey yrilip! id W-aftr3ipentohlst biehed al ky!

ou The "aryl -substituted al kyl group” is an al kyl
% %&{%&ymy P %o e CYslishutydogy BYoHR, ar grcgppaptyloxy

£ EPIA IRE NIRRT BN I 850 Faogen-
wb%‘tﬂe‘fn-yttenbtaw‘tylscgrg:m g rtihey hagogepyrsubsphenykdt Y koxy
%rg?é Bf%giﬁ@ rOL(Ile)g éﬁl’]@ﬁ&?‘ﬂ&ﬁyggogég grgugh glkoxy

anAmmnegf GHbved Naphichy et BYEhIsaEBt 20t £ACby one or
like,_wth preference ﬁgl ven to a benzyl group.

%é?%?gqrﬁ’e (ady 156y ltnl‘x"‘éin1ab@I‘V‘at)he aryl - substituted
glbgzle)%ﬁa haI ogen (agg)gg 5@%8%2?%@ (‘QﬁbQEE{;HEQd ox
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 halocgen (as defined above),
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9 an al kyl group (as defined above), a hydroxyl group,
a hal ogen-substituted al kyl group (as defined above),
a halogen- substituted al koxy group (as defined above)

andalkel | dkeup Mdd dor afd e i,V en HiRid:Ral 898hp, 5a
Un| ess ot ervvl se E?sjgecn‘l ed, the p03|t| ons and nu ers

BFlog%s%u%%thswit Rkl rsptl dea defdnede above), a halogen—

R R T L N

uréfer@m:e gweme{:qoraskmﬁogsqmm fication, the

"aryl -supstituted so al k Q bonyl grqup" neans an

al kyl 0 %ﬁ%o%§T ]ﬁ%'%g Pgﬁﬁt&ﬁﬁﬁnaﬁg numbers of
bh@@@hﬁﬁb§ﬁt@ﬁﬁbrﬁlé<yéregrd§tﬁd?@w RGdl ar@ hét %@&*ﬁ%ularly

atons or a cyclic alky having 3 to 10 car

|
biBiEed whWen subghit ﬁ@geQYbywanoaryorgr@upszabuents, the
pebitOtle Aoy A QorldBo0h fackhie B

benzyl oxycar bo group onycarbonyl group,
a di phhnyﬂh&etpgdsag@a@;ﬂlc@maum &he “aryl-substituted

B EP PO O Yene BSRs 67, SKHOAFYCaFBHBYLI HPHe having

@rﬁﬁﬁﬁﬁghﬂkﬁhilﬂﬂﬁﬁ(b}addh%d k@AY b 1¥K2UBTo0BaARVRNg 1 to 12
strai ght chain or branched chai n al kenyl “group havi nhg

SARRPN AL Of o Vatloies aldyla JEpupi Badikanyl tgr dApcarbon

ity
S0 P, 1 ALIA B b O BE Y BEOUE 6P, BEPnea
POW), - abpaopdryl thevepf anbiltdayd lpemzyl omycarbonyl group, a

oyl ohs o and e ke Bretated teandl il

gﬁen&thymﬁﬁytdlbdﬁ@lsb&%m&hbn@h@h@ Qﬁk@raﬁﬁbﬁdpﬁgﬁéfence given
§¥Q§a gr.oup haV|ng to 12 carbon atons, or
Ih&FPHg-3 to 10 carbon atons and

aFhony
one UNSAtHAL SNARA ). +Exa e 3
e it s LA 0] R TR e o
fttwéai;ﬂfé'-s@malsp@m hr@amh@r.i chhén" ambenylugeduprhaﬁﬁag 2 to 12

Hngubstltuted allc cli.c he roc clic grou ns an
(hsuBst Toted & ifc gFl&chQ F8¥ c?Feug Ba 159 to 10 carbon

andmﬁlanﬁeaﬁe ﬁms@fﬁkbﬁeﬂeb@hﬁcxabhﬁlgrE@@d)Th%mamples thereof
'alicyclic heterocycle” is a nonocycle free of
@@Ua&édﬂl@rﬁﬁﬁdsalﬁrpﬁénﬁéxgﬁﬁﬁprn@nb@tenmh|Qﬂpup, a

dyie IR Y R %&doﬁ;hgaEQEQ at%ﬁgf cf‘t:LSSSar{ e?ﬁ%.tyl group.
one hetero atom as oxygen atom rogen a

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 bend (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 cne heteroc atom such as oxygen atom, nitrogen atom,
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10 sul fur atomand the |ike. Specific exanples thereof
include a pyrroline ring, a pyrrolidine ring, an
i mdazoline ring, an imdazolidine ring, a pyrazoline

EuDur aa oihaZed | ehdrer 10, specRicREr bgbﬁﬁﬁébng?eéeof include a
pi perazine ring, a norpholine ring and

PYEfRliRd Bieda mmﬂmlmm 7 Rale™s mmemmﬁarz@lamgxlag, an
PhP8L 23] 1€ ﬁé nﬂlrﬁfe”é%y a{z%llq'fen%: 1954 & plyirﬁéoéﬁ,glge ring, a

particu art y pre are a norphol’i fe
piperailm rimy,. a Exipytaes ref thme; s@bsidrptent nef riRg and the

cycl eter clic roup.inclyde an al kyl , group
?ﬁ de#! heE &ﬁﬁﬁ@% Snm8%§g gﬁaﬁprﬁag(a§ BePFRE@ine ring, a
PhovEd z1i8e CAIRPMBAG H QHR UL 1Gind h_‘%.n%f ora?ﬂe Egagﬁlﬁlrly

aryl -substituted al kyl oxycarbonyl group) the
RICEPRr e are Hriedrmhublife wdngamador @llPEesaemneanmlng

%kgléé hyls ag ey a | .
subs |tufg% or unsJ%ggg%ﬂﬁgﬁgggﬁifﬁ %&@&1@ heferocyclic
M@Imhaié)mylalg{}dumrmp Rhslﬁ[e&lidleBZavae), an aryl group

n II form, togeth r wi.th the djacent nitrogen
g?s rﬁ5 etfgsaclﬁvlﬁ)e'd S CATSmYdt gtrﬁ’flé’d & Pcycfhe aforementioned

ey B Oayed ittt B Glidey IMX R aRHR ﬁﬂag&}éu Rl.aRdc R 8% fe.
the same or different and each is a ydrogen atom a

| over Bl RPF §e e Hakgfryrabky the mmratdmfﬁemena and each

hal D9gans | d he g 0
conbi nat 1 on 5&#&€tggét k&l Bgéephegagﬁgggg |§r%ﬁen
qnqnhstjtungﬁ|hanzyi @moupsobsalbeheglﬁnyphﬁboﬁglrgﬂ@up, or R

$19.8:" b, EPBPABRY SannePHRo) Frscthon or T T @diAGRRt nitrogen
dtidig) .a Bamlienteld e usehbskiiuabqoh1thgcat CH&éfOCYCllC

het erocyclic group include 25 an alkyl group (as

HA4RredM2B6vEFeLgRabiyl By Uy Rasagef thedsamgove)different
RO fi aho n

%ﬁ%ferredg{gpa ar I$SSE§9(tgtg§% ?k }kgycé#%g%yQaVlng lto3

GpIan adrehs murgfpaégﬁenedubztatbeedybenypargmmu@, or R; and
p. referably a rogen m ap, acetyl
rgﬁp?°§gl gﬁﬁsf?fﬂtéao%ﬁ Sﬁkﬁht{hﬁa RLETEER nitrogen

affcayp wrswsﬂi(tﬂﬂ:yéldo&}tc@hBQB)ﬁ:J.EﬁQé‘B n8PFRoPIRL er Al Yy 2
hydrogen atgmor an acetyl group. A is a hydrogen

Pdtpc?rﬁl s T4y dRoR}PEERELPS oF 1RG gPBUR PYERPbbdineding

(12 fedlaldW RImbREABhEnk! Findlor 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 atcm, 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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p O 0 Os [[[I O M wherein Me is a nethyl group,
and R4 is a hydrogen atomor an acyl group, or A and
B in conbination preferably show =0. R4 is
particularly preferably a hydrogen atom s Ris
erefera@w, a group represented by the foll ow ng-

rorul a|[111] RGO "~ Me Me--, " [IIl] oOR, wherein Me
S egroypf] R5 and R6 are the sane or
di ﬁ&aeach is a hydrogen atom or an acyl
group, e R5 10 and R6 in conbinati on show a carbonyl

oup,or_a substituted or unsubstituted al kyl ene
EPBUBLRSIBCTT | & RN B WP ARbRablE EoRBetRgEn ptom or an

&Bglpéﬁé‘w@ﬂ of W &iHd O & &HIOMEtibd he fralra@hNghow =0. R,
Tabl es; however, the conmpound of the present
tavEattbaularhptpyefanadl « FerhatdsrodRre at®mdef i ni ti on of

Fort ok far SR o B SR BT FB. rortoning

Fsopubpyl[IBIbup, nHex: n-hexyl group, Ac: acetyl

gr OUpR.dpz! : %enzyl group, pd-Bzl: a benzyl group

substi? eé“ y a chloro group at the para 20 position,
- : en@u group substituted by a bronmo group

at theZpara-position, pF-Bzl: a benzyl group

substiORted by a fluoro group at the para-position

5 . bg I p tigu i.edo grou
b, 9o EE ISP et LA RY 0
gubserent ezndyeacc hiorao hychupeat atlom et ka 3Byl group, or Rs

BT b B BERRY B BB OBNLSY Dlghasiurent on
Of SuIpst Stibsdd tatgeh dhe ayridiud.| uoromet hyl group at the
para-position, pOve-Bzl: a benzyl group substituted

by a nEReox iGrotarnkes v prafarpbdet compoupds af the present
LR R S BB BRI hodOUE, e
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-
position, 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 bromc group at the para-

12




12 position,

nmet hyl

pMe- Bzl :
group at the para-position.

RHONR2Z OR5S OO OOR4

Fos i b, %e(@% é}lpzﬁl

901 (Exarrpl e 2)

Sr oMy aiAthe Parmine

Eiél 940 (Exanple 41) Me iPr

Me nHex HH

( Exanpl
I

H 957 (Exgnplez57) M _allyl

a benzyl

v O Conpound No.
kS tfhkH
Exanple 1

szg)lqapo-szl HHHH 900

i

group substituted by a
Table 1 Ri

R60

(EI\/pRIRZ

el) M M HHHH 933 (Exanple 34) Me Et HH

H

e 5)

Bzl

919 (Exa

nCl - Bzl
959 (Exanple 59) Me pQOwve- Bzl
HHHH 929 (Exanple 30)

HHHH
902 (Exanple 3) M Bzl
HHHKRH 905 (Exanple 6) M

IeRZO Me pCF3- Bzl
H*H HH 921 (Exanple 22)

le 23) Me od - Bzl
HHHH 924 (Exanple 25)

962 (Exanple 62)
HHHH 904

HHHH
HHHH

HHH

3? WB? Fkﬁ:yl

Me propynylo H HOH H 8 (Exanple 58) Me pMe-Bzl HHH
H 961 (Exanple ) &MEHHHH
e L L L I e
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 B
900 (Example 1) Me Me H H H H
933 (Example 34) Me Et H H H H
940 (Example 41) Me iPr E H H H
962 (Example 62) Me nHex H H H H
902 (Example 3) Me Bzl H H |H H
904 (Example 5) Bzl | Bzl H H H H
905 (Example 6) Me |pCl-Bzl |H B H H
919 (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 B H H H
922 (Example 23) Me oCl-Bzl H H H H
923 (Example 24) Me mCl-Bzl H H H H
824 (Example 25) Me pI-Bzl H H H H
859 (Example 59) Me |pOMe-Bzl [H H H H
857 (Example 57) Me allyl H H H H
929 (Example 30) Me |propynyl (H H H H
958 (Example 58) Me pMe-Bzl H H H H
961 (Example 61) Me SO;Me H H H H
960 (Example 60) Me Ac H H H H




960 (Exanple 60) M Ac HHHH 13 Table 2 RR, RSO0R O
NR2Z %00 OR5 O0 O OOCR4 O 4~~ Conpound No.
(EM R R RB R4 RS R5 (Exanple No.) 911 (Exanple 12)
M M HAc Ac H 913 (Exanple 14) Me M Ac HH H 927
Exan'ple 28) Me Me pBr-Bz HH H 930 (Exanple 31) M

lev HHH 914 (Exanpl e 15) norpholine HH HH
955 (Exanple 55) piperidine HHHH 956 (Exanple 56)
pyrrolidine HHHH N Cbzg965 (Exanple 63) HHHH
pi per azi ne (Exarrpl e 64)~ leoerazi ne HHHH 14

~2 OR5 O O CH Conpound

Ngo o R5 R6

o
Ohn
o
AJ
4

Cempound No. (EM)

(Example No.} R R Rs R R_5 Re
911 (Example 12) Me Me H Ac |Ac |H
913 (Example 14) Me Me Ac H H H
827 (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 b55) piperidine H H H H
956 (Example 56) pyrrolidine H H H H
965 (Example 63) bz i Ho|g |H

piperazine
966 (Example 64) piperazine H H H H

14




910 (Exanple 11.) M M HH H 934 (Exanple 35) M HH
HH 941 (Exanmple 42) HHHHH 915 (Exanple 16) Me
M Ac HH 916 (Exanmple 17) Me Me Ac C=0 925 (Exanple
26p1de3pC H H H Bzl 926 (Exanple 27) norpholine HH
H 946 (Exanple 46) norpholine H C=0 948 (Exanple 4
8) norpholine Ac C=0 931 (Exanple 32) Me Cbz Cbz HH
936 (Exanple 37) Me Cbz Cbhz R 942 (Exanple 43) M
Cbz 50 (Exampl e {P).norpholine H C(CH3)2
S Brz)2 15 Table 4 R

Q. O Conpound No. (EM

Me HH €= Sxandee 45) Me H H C(CH3)2 949
(Exampl e 49) IMe p€ H H H Bzl - 939 (Exanple 40) M
pd HC=O Bf - 947 (Exanple 47) Me pdl H C(CH3)?2

Compound No. (EM)

(Example No.) Ro | Re B3 |Rs |Re
9510 (Example 11) . Me Me H H H
934 (Example 35) Me H | H | H H
941 (Example 42) H H H H H
915 (Example 16) Me Me Ac H H
916 (Example 17) Me Me Ac C=0
925 (Example 26) Me pel- H H H

Bzl

926 (Example 27) morpheline H H H
946 (Example 46) merpholine H C=0
948 (Example 4 8) morpholine Ac C=0
931 (Example 32) Me Cbz Cbz {H H
936 (Example 37) Me Cbhz Cbhz |C=

942 (Example 43) Me Chz Cbz |C(CHj):
950 (Example 50) morpholine H C(CHs) 2
951 (Example 51) morpholine Ac C(CHz) 2

15




Bzl 937 (Exanple 38) Me Cbz Cbz C=0 943 (Exanple 44)
Me Cbz Cbhz C(CH3)2 935 (Exanple 36) norpholine HC=0
932 (Exanple 33) norpholine Ac C=O 953 (Exanple 53)
appRoki ne H C(CH3)2 952 (Exanple 52) norpholine Ac
C(CH3)2 954 (Exanple 54) norpholine HH H 16 Table 5
RL R OR300 N NR2 R30 "9 011" OO0 % OO0 00O
~OR4 V04-11 OR4|EMBO6-' 908 EMRO9 Conpound No. (EM
(Exa e No.) R3 R4 D 9 @annple 7) Me Me HH

0 9 R MR3 H 008 (Exanple 9) M
Me QUQ Exaaple Me HHParticularly
ref exabl € ceﬂpﬁunds are Thydro- 5

psequﬁéyt ronmycin A|6, 9-epoxi de, (2)

de(3 [ ro- pseudoeryt hronycin A

6, 9- epoxi de, (3" -N-nethyl)-

3' -N-benzyl - @ di hydr o- pseudoeryt hromycin A

6, 9- epoxi de, (4)

bi s-de(3' - N—nethyl) 9- di hydr o- pseudoeryt hronycin A

@?@Péﬁiélﬁgin@@ﬁNl) bIS 3 -Qﬁbenzyl) 9-dif gydnq 1
()3 5 &
I\erefh\ll\_Q _|\E(n

p@ﬁaﬂgpéyﬁ@rpny0|n A 6, P=epo
B L T T T

1 droxypropyl)]-9-di hydro- 12- oxof pseudoeryt hr
gﬁ% ﬁﬁ’g hiée @pom de, [¥§ [Me Ac | 6=6

4

TZ2=(I-hydroxypropyt ) =9drhydro=—12
?@ rb&%ﬁ@lﬁs I®eudoer yt hlMemydin A 6,3 epokCde, (9)

Aol 19 /1
UCT 12—

by4lr cpyaney|99)- 9- di hydf e pdaudoer yt tH Oy EERchy) ,
9- epoxi de

pCl-
949 (Example 49) Me H H H
Bzl
pCl-
939 (Example 40) Me H C=
Bzl
pCl-
947 (Example 47) Me H C(CHi3) 2
Bzl
937 (Example 38} Me [Cbz Cbz |C=
943 (Example 44) Me |Cbz Cbz | C(CHs):
935 (Example 36) morpholine |H =
932 (Example 33) morphecline |[Ac C=0
953 (Example 53) morpholine H C(CH3);
952 (Example 52) morpholine Ac C(CH3z)»

954 (Example 54) morpholine H H H
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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 hr omyci n' A 6, 9-
eROKE 08, (12)

4", 13- O-di acetyl - 9-di hydr o- pseudoer yt hromycin A

6 9 epoxilde, (13) Ry

- 9- di hydr o- QfeHdoerythronyc

[ . . N 1% 0 ~
| aRi\nglo r
di hy ra—pseud erythronycin ,

2' - @ace 0

de( 3- nosyl ) - 9- di hydro- 3- ket o-p L mycin
A 6, 9- oepoxg de 120(3-carbonate, (16) = o~
de(3- O cl adi®gsyl )I-9- di hydro-3 5 6 o

ket o- pseudoer 6 PRs A 6, 9- epoxi de 12,13-c OR
(17) *
de(3 ENIWbU&) 3 N-(p chl orobenzyl) dgng?o_cp cI adl osy

aro eudoerytihromycr 6 9=epaxi-tde— 18)
édmRS‘H@et (EM)
a’snﬁé:lmﬂl)nosyl) 9- di hydr 0{3%ket 82 de®s -|di et hyl ani n

orohaol i oo nea gr\/fl*rnm/"in 6.9-enoxide

1 19
9(115? &dtcargrﬁ ?(8syl I)o (di )h)}\?ﬁ' o ¥et 8- d¢#3' -{di fet hyl ani n

o=—3 —forphoH-ne—psevdderyt-hromre-n-A-6 epoxige

] e (20
%027(3& %%r]h?lt)) 2' -0- 23 -I\bﬁebi_sfdgenzlgl 0 )I/icar 81&%;% ) {de( 3-

O- cradinosyt)=9—dihydro-pseydoerpthronycim—A

W O- @peipde B3, 13- carbanat el mMe2l)y  |w [H, oH
de(3'-N—nethyl)-3'-N—(p-chlorobenzyl)-de(:-d 15

cl adi nosyl) - 9- di hydr o- 3-(Ket 0 pSeupoer yt nr gnyci A
B D- @pexipde 1D2, 13- car bgnat e Me22) H H
de(3- O cl adi nosyl) -9-di hydro{de( 3| -

di met hyl am no) - 3' - nor phol i no- pseudoer yt hr omyci n
6, 9-epoxide 12, 13-carbonate, (23)
de(3' fﬁiﬁéFWQBFlS Pkﬁﬁprehlerobmmqwmds are (1) 9-dihydre-

Iy ) 9.dihydr oz 3- ke yt hr.omy.c
RS T UL TS ot S AR v U
dﬂhyHrONpmenﬂpbkythromyc1n A 6,9-e dpox1de, (3) de(3’-N-methyl) -

@N- ngrobenzyl ) -de( 3-0- cla |nosyl) 9-di hydro- 3-k
b%%éé{ tlhwswcpﬁesé\d@eﬂgy n Ryrg+&repoxide, (4)
Hﬂéaa%r@bLﬁ ﬁ@ﬁﬁ?ﬂ?d§ aiRky @f& E%y r&ﬁy&b{pA 6, 9-epoxide,

chlorobenzyl)-9 di h dro- seu ery
& )obdgodeds’ - smethyl) bls—(3’—N benzyl)- 9 dlhydro—

de(Foedl ky ng) z hol i np=9- dr .
Fbseugbep%?% égbnﬂA 6; 9n§ % ?% 8% oFSJI (¥ methy1) -3 -n- (o-
0h&©30bﬁﬂu§ﬂmyB}dshyﬂtéﬁpseudoerythromyc1n A 6,9-epoxide, (7)
cglgrgge Zﬁl -de§3 0-c adlnosyl) 9- di hydr o- 3- 'Ket o-

d5sdad "3? FBHAYREAPAL ls 9 ePHTHeP 112 PR RTRIeeTy thisemycin A
ehredpekiag, m%tahOQe 121 pe- coaRosnsh. Srgia ~12-

i nvention Is not pgrtlgularlyl||ndé%ﬂ) dp&?' ro-12
hgﬁgﬁﬁy@x1mﬁepseudoerythromyc1n A 6,9-epoxide, (%) del[l2-(1
hydroxypropyl) ]1-9-dihydro-pseudoerythromycin A &, 9-epoxide,
(10) 12,13-epoxy-9-dihydro-pseudoerythromycin A 6, 9-epoxide,
(11) de(3-0-cladinosyl)-9-dihydro-pseudoerythremycin A 6, 9-
epoxide, (12) 4”,13-0-diacetyl-9~-dihydro-pseudoerythromycin A
6,9-epoxide, (13) 2’-0O-acetyl-9-dihydro-pseudoerythromycin A
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can be produced according to the follow ng nethods and
the like. In addition, the Exanples of the present
specification nore concretely show the production

§Ro-hesisx Qe Pr ef £y 2t & -‘&My@%n&%oﬁh@, pfn%%ﬁﬂbllno 9-

|nvent|on Those of ordinary Skill 1n 35 the art can

RFSLAARUHEICIThe B dsepoxideent(lon By-Ot18cetyl-
fofl I
L8101 A0 | S AP BB ORScAIn 5 5, 5-

speC|
appx e | B2 .6l 3~ amdbidndteg ofl6)c W@F@gcﬂh&ﬁhbegl) ~9-dihydro-3-

terials tion condit reacti reagents. and
PRt STo Rl SRR e, Baice. 0r LabRathnnste.  (17)
A& P8 eaheth ¥y ij?@@@%%hli&@be@&@d)f—%w% E!L]adlﬁosyl) 9-
conpound wherein A is a hydrogen atom and is a

SFRYH 9 epFedaR st NEPTITd ra Bo e Smerrxd Aed ﬂéﬁim?a-O['aC?tyl"
G35 CL A NS AR R BB SO0Up ol i) -3
mﬁlphﬁlinﬁ3pékﬂaheﬁMﬂBﬂdmydﬂdDHJG 0-epOxDde® ROl 3fcabbbhate,
AP LB R S G i -

s‘&ﬁ&%r@ﬂh@:on@c@n Gy “@@"—e@p&:ﬁle 012 OB Gkbrbonate,
Egﬂ %¥?89¥E$E;eth;f?Jgﬁ%aa}'—N—bls(benzyloxycarbonyl)-de(B O-
cladinosyl)-9- dlhydro—pseudoerythromyc1n 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/ ~-morpholinc-pseudoerythromycin A 6, 9-epoxide
12,13-carbonate, (23} de(3’~N-methyl)-3’-N-(p-chlorcbenzyl)-
de (3-O-cladinosyl) -9-dihydro-3-keto-pseudoerythromycin A 6, 9-
epoxide 12,13-isopropylidene acetal, and (24) de(3’'-N-methyl)-
3’7 -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’ -mocrpholino-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. 1In 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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Na OOOO/ MOHA41-1- OH EM03 That is, according

to references (a) 1.0. Kibwage, R 15 Busson, G

Janssen, J. Hoogmartens, H. Vander haeghe,

dd 208t Brd G Zad G1b10f0uEh E@a hNexpd an@k Jon gAY, i £1

52, 99%€d996 1087, (b)n}gt Kirst, 3 A WNd, J.W Pecttic
PRt iamiafedine FerrRleg, Condt eppronrbetpiut hodsfping or

9-
SHAANE dee b S B0, BB t350L AR 150T, rappion
reagpnts i aritey drider yatshmmlsar& 6, 9- hem ket al
(EMZO Successi vely, the conpound was heat ed under

r ef L px Sor & eﬁ@g‘pi?fmﬁl&t ZEPFERPEEPBORYL BIE nabove"

m&ﬁﬁﬁﬁﬂ&dtﬂbﬁﬂdm% 8.19-, %nEbﬁb%uﬁaeﬂﬁeﬁéihhﬁoﬂ¥cénhfﬁrogen atom
6 9- hem ket al (EI\/I701) hen, a catalytic
B geh |g<ﬁwna§qmef5©nﬁ@d by ke pbavenmenbipued afidrmula

[ n z
gﬁajl Jpo p? oeryt om%gﬁh% %é, g é%5§§éeg§%0%.the
flf:kﬂe]rqwm’xga sdmgreund was treated with i odi ne and sodi um
acetate to give
de(3' N- net hyl ) - 9- di hydr opseudoeryt hromycin A io0

9- epoxi de (EMDO1), which was further treated with

and godi um net hoxide to give \
JBJ g} d "ono t hyl ) - Qpdis, opgglgoer yt hr orryciH : N—
6, [0-"€pop EVDG3H. ’d’l ng the “aboveugesnepion / & oIS
oY , var| ous den, , Whi Ch™are the oH O~
c E % the present®d tign, is such as 1z o
de(3o- N by - 3' - N-benzyl - 9OSdERYEr 0 o
pseudoeryth onycin A 6, 9-epoxi de* (EMB02) can be ©

syifthlexthemeingdy” vari ous akMapkations, acyl ations anemon
the like. On the other hand, of the conpounds

represented by the Jabove-nentioned fornula [I1],
corrpound wher ebn. Aga B in 86 conbinati q;b sh

" A b, 2 N WBHLEZ s g, hydrg

CReHERRH. AeH O ﬁg e, -
J+-a Y \ o © MeOH o 0 o

EM903

That is, according to references (a) I.O. 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
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CHP 1- - ""QJi - - - '~LD-L AcCHt off all 00 I,
\~OH 0 0 CH ~ off ENDOO ENB30 EMP31 0 OH O Q.. HO
ONHOO EMP31 HR, P-~~ HOO0". OHO OO o0 CHo o

FOSE: ﬂ@f“td"%n%d(@@—)a%hy@r@éry@h@oh&'c@hoﬁg@ngrhemlketal
nd| ne N- Cbz " Dees- Martin (0)

@HRCISRCt?e@Sl@e@DY@ ttaeor:pmggedmmhea‘@e@eunder reflux in
%ﬁ’f;édgéé‘enééqeoﬁ M BN 9%%23 giate in mez:Eﬁt/B%)) to give 8§,9-

ropseudoer yt hromyci n epoxi de
ankydForgpseuriteany tilrdny cine 3t & amhetnlkemgkl QERMEat bonyl
chlori

o e Htalunie hNGERIERBI ISP XPEAPRERGFTES. BFina

DIH O n RS QRS yatda AMAiddrda@eieparide ihENB30 ¢ ¥Bighto
IS then treated with hydrochloric acid in

%’qqﬁﬁ:ﬁq |%—41@}§1r\%g§@@§oerythromyc1n A 6,9~epoxide (EMS00).
N- met zyl r 1) - 0- Gl .

i nosyl 10 9 |hyg%ﬁ€sﬁéu %e)rér;83 }E%ﬁ QQEKAlgggggp%%gdggdlm
c‘(@)%l@ toTIw.VwbdeeB’n‘éh-tHecth@'d)EBBthyslrspbiaedbedytbromycin A

& s)f c{e @{;ﬁ#ﬁggfé\r N S| g% fur@%l 2 Irga e&d %(f.'ldfodine and
@d:cﬂﬂhﬁl Qﬁéﬁﬂcﬂ&(&ﬁ tdﬂgm@ﬂl)s—aeqlahmr-ﬁeeaw@Io@r-amy@wc

in A 6,9-epoxide (EMB34). EWMB31 is treated with
R?GFLHR%'@QHFQIW% 6 Sreeora dgi VEMI03) .

de( 3" -h11R} e é%o&%ﬁﬁéhﬁioned EM301 or EM903, various
derivatives, which are the compounds of the present inventicn,
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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bi s(benzyl oxycar bonyl ) - de( 3- 0-cl adi nosyl ) - 9- di hydr o-
pseudoer yt hronycin A 6, 9-epoxi de 12, 13-car bonate
(EMB36), which is then oxidized with a Dess-Martin

g L jon using a
oxi de catalyst°2 nt hesi ze
de(3-0Ocl adi nosyl )-de(3' -N-neth @ydlhydro-S-

ket o- BM¥®0doer yt hromyci n A &M3%poxi de 12, 13- car bonEy&sl
(EMB38). Using the afofementioned EMD34, EMR38 or (the

i ke, s al kydoat i acylmti ons and the
Lﬁggﬁﬁg_, ' L LBus deri vati ye Ai°t

BRBSI0
are the conpounds @fo resent invention stchgds:

crlorobenzyl) de(3 C>ﬁh§glnosyl) 9- di hydr o- pseudoeryth
rgmycin A 6, 9-epoxi de (EMB25). Exanpl es of the Ho. P4
pharmaceutically acceptable salt that can 10 be ;on z
fqrmed by the conmpound of the present invention

include inorganic acid salts such as hydro [
hy| eplxexe prdioe j dide sulfa nitgate
er%é/: Peele GF %.’ﬁ“fs‘fait L¥
succi hare funaoat zac gt a e nethamagulfon

t ol uenesul fonat & an evlike, alkali netal
such as sodiumsalt}? ﬂﬁtassiun1salt and the like,

al kaline earth net #M%38|ts such as nmagnesi um salEM937

cal ci ure Is&ldpesickild)e dhek @bod@*RRintibaaklt §-such as

$nnnn|un1salt al kyl ammoni um salt, etc. and the Iike.
PR S FHCYIRBY G £hé Joepexidet i(BMAA0 oApoangtarting

ﬁﬁteﬁgéfifguﬂfgg%ag'd¥¥ﬂ be%ggqe&ﬁgh%béﬁ&& EHE&%%%F:ES give

al so enconpassed I n the prese I nvent
@#(31ﬁﬂfmﬂkhyﬁ) 4'nd-id e Nwdtier(pemeyhargbarbbhghpt 9-dihydro-

A AR ot o e pgrabini EaBRr BSahaS saen

mf@ame&ﬁtumaiydtm%&tlabla%ﬁahh bﬁétaﬁﬁtﬂi@é’ 8o give de(3’-
erior anti- inflammtory action on mammals

1}7 g ks s@kﬂbl&éb@wwﬁ@xycﬁébgéywoge (Ap@seladinosyl) -
5 A1 1R d 18 o y[chPUnGRAROR B g{mgeme {ER93107 1R above-

prophylaxi's or tr tory disease
mentloned EM931 is subjected to catalytlc hydrogenation using

-

EM938

a palladium hydroxide catalyst to synthesize de(3-0-
cladinosyl)-de (3’ -N-methyl)-9-dihydro-pseudoerythromycin A
6,9-epoxide (EMS34). EM931 is treated with triphosgene in
pyridine to give de(3’-N-methyl)-2’-0-3’-N-

bis (benzyloxycarbonyl)-de (3-O-cladinosyl)-9-dihydro-
pseudocerythromycin 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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Exanpl es of the applicabl e diseases include
I nfl ammat ory Bowel 30 Di seases (I1BD) such as Crohn's
di sease, ulcerative colitis and the like, chronic

bl d Jrafradd LR Rid (RAIY dii 583985 ~GEPRP) N- mgPﬁQDHCQ ~-dihydro-3-
bronchitis, Respiratory disease, Cystic fibrosis,

@tqwmqum & GpPBppoRAdENDAI A3-Farkonaty (EM938) .
f'bro%ssmogé{h tf'o?:zam?h% &k 8"&9@5& @g@?@@?‘*@ﬁ? like,

syndr one, ntérst pneunoni a’ (Pnetnoni
fémmhﬂs\EikﬁlatxbnmedE&ylaiioﬁsoandsthe Pokéakrérp@rformed to

| nt rstltlal sttl s.and . the [i As the active
W&ﬁbﬁiﬁ 5I1FF§EéUF&aP‘hé§BnFr6f theecprrewngs of the
PORLLYES qmve.q&qo@lr shRhe a%UE%t(éﬂCﬁSméghﬁﬂ egr Lgop-the

above- nmentioned conpounds and salts thereof as well as
chkarahenadn) ades 3aft cdapiareyle af-Béhyded-paedoerythromycin

;@d§1gﬂé?dgyako ?%gnof t he pharnaceutical agent of

t he present is not particularly limted,
and trﬂxampmas @&nthe @uakmbsbatedalbyahtgeptable salt that can

arenter As t he c tical agent of the
1%7 danmed .’R)% ColfOmPR r@bﬁ? nPFBREAL sHBERRRtRn g lude
i dgardid edtildy sadwisnisetar ad h9d9@&hf8£§de Pref@rabtdmide,
however, it should be adm nistered as a preparatlon

hyfzHeodisian slfatghapitEeter cahoephpbsi andrithe like, organic
SRRACk ie

Eﬁﬁg%%%gb oglcglﬁ§ %ﬁgbgﬁéﬁgécgh?sg%ny %%%%% abl e

m&ﬂhanaaulfohatEhetphaenasuﬂﬁgnaaélananﬂhe like, alkali metal
rmace ticall acce bl e s addi tiv for exa

ST 5 oty S0 Sor Dok SpALED SAEE 260, She ke,

alkﬁlﬂﬁkfﬂﬂﬁﬂh m@tﬁl @bﬂﬁ@nkucﬁaég m§§hé§1ﬁm2§51@r calcium

sol ubiljzer aid, isotonicity agent, gH regul at or,

s@lghiand éhe LikepepmmaniumdRasisesunll aheamniel wansdkt ,
é%ﬁ?ianﬁﬁgﬂp&ﬁ $a9k 2e greggpa%hgn%§ﬂétable for ora
admi n a

I'stration |nélu et capsul e, powder,
fine gmam@Hatlgnanabévatequoﬂ tyr aipoesendite ohedk ecompound or

n exa s of .a preparation sujtable f arentera

AT AR oA 11 ¥ e PAGBEE APos FOht FheTavarmtl 3136 d
eaicrainqﬁas,ed Gheame peéeeh@neﬁvén@béﬁrb@fxax@i%sdrdmthe solvent
eardrop, inhalant, suppository and the |ike. However,

ingd Udsr Mede oy heeshapal at £shanok, | ssepropanel edigetone, ethyl
éé&?ﬁteAa%H?E%%aﬁ&%Q suitable for oral administration

contain, as an additive, for exanple, excipient
such é&ncglmhesepmpaundsef thaapresaht Stwemtion and a
ﬁﬂgﬁﬁg%éukq%aiiglgkceptable 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 (IBD) such as Crohn’s disease, ulcerative colitis and
the like, chronic obliterative pulmenary diseases (COPD),
Chronic bronchitis, Respiratory disease, Cystic fibrosis,
Diffuse panbronchiclitis (DPB), Pneumonia, Pulmonary fibrosis,

Sinusitis, Bronchiectasis, Sinobronchial syndrome,

interstitial pneumonia (Pneumonitis), Exudative otitis media,
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and the like; disintegrant or disintegrant aid such as
30 carboxynet hyl cel | ul ose, starch,
car boxynet hyl cel | ul ose cal cium and the |ike; binder

ﬁ%%?i :¥VQ%ﬁﬁ£&%%?¥|Ce&PEE9§E1t al.c ?tltls and the like.

hydr oxypr'opyl met ose yV|n pyrrol i done,

gelatmm t@mdammavblkagrbdmentanf SUehphsrmagﬂeslmﬂﬁ agent of
tearate, .talc and the

SRS TSERyPBel PIFoSE. mOLE: BOR 38558, JRkpptehetzom

tHey clovedeleditiBnekiaeompoudb¥Ccahal saPtsi thegdedBt £ ,we B as
hard fat and the |ike. A preparation suitable for

Ghgiecthysirades ercr §PdNatsst FaRdPRaysednt aite afifinisdgation
fd%{ éo'fo@'gpacfh%t g?x%rﬁm%@ut%ai%gghlc' 4ET £RE Ilﬁféé@h%'i?:‘?&entlon is

capa constituting aqueous Tnjection or
nntlpﬁnﬂmmuianmy Bemditeslo| wed mhenaganuSeaﬁ me gdministered

tllled water for.inje alin r.o ene
%? B RERE ey |56t e A, Fent of the
SHERE 1 nveGitudn, C ther ladaweanarﬁambﬁ@ﬁ s@byﬁ@ﬂi@é i be
the like); pH, regulator i norgani c aci d,

Grrpshily admdnistsrgante aétég'g‘aﬁrc %%’%eraté% jowgyer, it
éﬂBﬁldlﬁ% aHhiWiishe Hehe goéePQEpEPEtPQﬁrfﬁc 5 & ﬁ%ul%F a

agent of the present invention appropriate
e nadead idede ndinpg sati ibhe ckhhdinbhgdas easeive imgredient and

0ol BosR U5l Sh BRaRhRBR £ 500, s RRLIBIE acuscive.
ey rMie0 (phathalded ogiikal 1yhandaphy rileseut Ota By adttdptable

generally is about 0.05 - 500 ng of ,the active
gdtrtedicentt Q5ye&@EPlédnﬁﬁFé?FﬁPFonlehnb%%ﬁﬁ%ﬁ Of fféisintegrant

QPVQMHEEE'0@%@t§9§ea%@ﬂtbeng@dnﬁﬂlﬁéﬁfedbéébcnﬁhiﬂblllzer or

sever al portlons a day, adm hi stered every
SQiMhﬂ%k;ermhem,tW@O@pnngngykagastofpﬁheeg@hatwe, stablllzer,

r nts i.nvolyv th otal amount is
SO RV Rl snt et ik Ban TR Bhp s o ierbles of
pﬂﬁpﬂﬁaﬂﬂbﬂ su&tabaenedrlaramredﬂEﬁﬁktraﬂloﬁhfnclude tablet,
followng by referring to Starting Material Synth

oo PRyl E4NCEBERN BNt SF BkARp| bAdaHY SYrup and the
S SBoEIGUASE e Bl Do gt
qﬂm&nmﬂtnaMAQM|unnlade 1nnegtpgnatedtravém¢mshélwnd»kgﬁntment,
AL M R SRR HAER BOECREGS oA B e,
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 hydroxypropylcellulcose,
hydroxypropylmethylcellulose, polyvinylpyrrclidone, gelatin
and the like; lubricant such as magnesium stearate, talc and
the like; base such as hydroxypropylmethylcellulose, sucrose,

pelyethylene glycol, gelatin, kaolin, glycercol, purified water,
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in the present invention are commercially avail abl e.
30 Starting Material Synthesis Exanple 1 Synthesis of
8, 9- anhydr oeryt hromycin A 6, 9- hem ket al (ENQOl) 24 O

Mrd it el ﬁﬂé3llﬁé JOpH-EbEEL t torn’ subabie £43 HQR ction or
Ho AcOHHOO OO0OO0OO0OO O0O0;, OHO 100H EVA \\ EM201

NSRRIV (ﬁwmmﬂy) COMEENR eddyt:hwgﬁyépﬁ mren@namrgn such
égiégh I)z of %ﬁhﬁhlﬁ%%%&caﬁgl Ré%é%%tb%rg n9£1£ﬁ{{%g an

tenperature aqueo ol ot i on” was
&dumdqssanyhtﬂidnaomeamrdhgeetuba solhéidmssaheed when in use
eactlo xt.ure was tracted wth and t he

S s F5, 3RS ERed50s. SHine coPrgRY feRe glycol

afﬂd tﬁras qcikear;d itshee ohlilcti k3t ageas (QOQC?nI;rl@&SE'et O5 & ¥
a crude product 99.30 g). The obtained” crude product

deyo | Brarping 131(3725@0&1_§ndaﬁbet hékebF upPH oregwlator

%%O}t%{l Ig%cl% as éﬁﬂ%}m te pdmdlerc?% & Srganic base,

ERfC:O ;ecar(cmmesum NH4OH ag=15: 1: o 2) Starting

5, 9. arlyaoReudoae, P GhpcPRAATBCSE hERF Rerapnt (g present

#AOfen't AdNr éﬂ@ﬂd@ﬂﬂ@t@ingﬁaﬁldNBG}bgi ed S@EFL g b the kind

O0 OHOH 4--~ .
of disease to be applied to, object of the prophylaxis or

treatment, conditions of patients 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.
Examplas

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 afe not to be construed as limitative. All
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-anhydrocerythromycin A 6, 9-hemiketal (EM201)
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EM201 EM/01 To a solution (150.0 nlL) of EMRO1 (7.600
g, 10.60 mmol) in MeOH was added K2CO3 (1.400 g,
10.60 mmol ), and the mxture 20 was heated under
refluxfor 2 hr. After cooling to roomtenpefature,
ent was evyporated, and the residue 25 \

9.300 g). The obt ai ned
ted and purlfled by fl
chr omatliogr ap :
aq=10: # 5:0.0 4~
78% as a white powder. EM/O1
Rf =0. 4 13: MeOH: NH40H ag=15:1:0.2) 1o Exanréhﬁ261

Synt hest’'s ‘of 9-di hydr o- pseudoeryt hronycin A

6, 9-e¢b>e'ode1tn.(olﬁlvgoa}) BOnLN- oiCEMR Qarythréhycin .A-Q2.4 g,
0 NOHO 0.2 ff 0 CF2HOOQH. AcOHOH o O 0 o O
B ol 18 gLk 2erso6 160 c@??cqgkme%&b—room

ﬂé dHyr Ve @dﬂgq Bhazagﬁééug ﬁEHCOJfééldﬂlbd“W¥§ slowly
CF2HCOOH (299.0 |, ), and the mxture
5 aﬁh%edstﬁq rn@éFtafﬁéérzel—mhﬁt FBdphePa. atThe ateactidr aumture was

@d‘lrxﬁ.tfho H@Elhr aﬁati 3%1%_151\%23814 8{49_)‘?@ &M@&l over

1 000 g, 1. 40 the
Ne280ur e Thaes rﬁsmdrued waandeﬂ.tblﬁtadrmapﬁethe af i bt edtre aabs

TR IREI Y BV 21 GFRUGaBTERITE i AN 911 { pFogbtained

afitlid harddudtr #be Wasseokeanihatedl; ThsCengntandt @the solution
10 was recrystallized by adding hexane (50 mL) to give EM201

(74.50 g, 71%) as a white powder.

EM201

Rf=0.63 (CHCl;:MeOH:NH,OH ag=15:1:0.2)

Starting Material Synthesis Example 2

15 S8ynthesis 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 MeCH was added K,CO; (1.400 g, 10.60 mmol), and the mixture
20 was heated under reflux for 2 hr. After cooling to room

temperature, the sclvent was evaporated, and the residue was
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solution was extracted with CHC13, and the extract was
washed w th saturated aqueous NaHCO3 sol uti on and
bri ne. The washed organic |ayer was dried over

Mg Hyed e rRalie Wasidd;! 56 ahedon 25 B0 Ahe-tidd rdk®ure was

was concentrated to give a crude product (968.4 ng
%@raﬂﬁ%‘i rreictte (Aifd spr eddcthaasreapie atayvenrivhs plirid @ver

R R Y e

as@enintd ted powdgrve 26 thﬂéOprBﬁa&tSSQCBl@ﬂngwEOrTWained

ag=15:1:0, 2 HR-M5 m z: 718. 4767 .+, Cal for
SIAR AP 013 AR S ERRRDPU Y 16 o8 RFnboRh opolumn
@&e&&naﬂ\ds )rcﬁm%%@bﬁ-ﬁﬁg}fﬁ%ﬁ;}ﬂd\@@@ M1A10:1:0.05) to
oXI de EMB01) HO N~ NH OH 012,
M7 Ne 3 -390V 88)08s @ White” pewBeg~OH EMDOO
To a solution of EMROO (706.3 ngy, 0.984 mmol)
i n methanol (MeOH) (9.840 nL) were added sodi um
BiCel o B (HEIGNNzCHORHEOMmag=15x X4:.02Z0 mol ), 12 (499.5
ﬂi é 9&8 mol ) and saturated NaHCO3 sol ution, and
] i re was confirmed to be basic with a
syl M -GRlrRfdr e%tdlo@rg@h@bm%%f Ar 628-8bBxide
After stirring, 25203 (400 ng) was added, and the
(E¥RQR)e was cooled to roomtenperature. The reaction
m xture was extracted is with CHCL3. After washing
with a m Xed solutlQn of brine and NHOH aq, the \
or ggi C r was dryed over Na2SO4. The weesi de™ yas N—

d #\%rate \ﬁa concent

chr omat ofyr aghy 29/(CHC13 MeOH; NHAOH r= o~
aq=100: 17 0. 1) to give EM01 (546.5 ny, Y oH
as a white po ®\D01 0

EM701 EM900

To acetic acid (AcOH; 7.000 mL) were added Pt0O, (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, CH;COyNH, (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 NaHCOs; solution and brine. The washed
organic layer was dried over Na,S0,;, 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 (CHClsz:MeOH:NH,0H
ag=50:1:0.02-30:1:0.02) to give EM900 (767.7 mg, 76%) as a

white powder.
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Rf =0. 53( CHC13: MeOH: NH40H aq=10:1: 0. 2) HR- M5

m z: 704. 4615 [ MtH] +, Cal cd for C36H66NOL2: 704. 4585

[ MMH 25 Exanple 3 Synt hesis of

Bedap - - et hyl ) - 3' - N-benzyl - 9- di hydr o-
pseudoerythrorryci n A 6, 9-epoxi de (EI\/902) 27 Hp oo,,
B0 53\|I-¢H<;LJHBMWOEI!\IEH4@H 1a¢€IL’GJHC02)O p '

R e 60 1 © 0 0E s niBigo T Eﬁt’féﬂ%@?& S fblp2 e

Rhtamgelps @pyl et hyl amine (i-Pr2NEt; 74.00 |, 0.426 rmol)
and benzyl broni qebenBr 51. 00 0. 426 nmol )
FRERRSARIRE iK1t ﬂ@&huﬁrder9-£lﬂh§fiﬁfessﬁeﬁéoafyﬂasﬂwcm A

e;mg;@gllgg {fEMoph)hr. After stirring, saturated
solution (10.00 nm.) was added, and the
m xture wa extracteq w th CHCL3. After washiing with
25208 solwtion, saturated aqueou
[ organi c layer
e was filtrat

: ; g=100:1:0.1) to give EMO02 (6L, 3
Ny, 92% as a owder. 15 EMB02 HR- M5 H
m z: 794. efwé8[ M-H] +, Cal cd for CA3H72NO12: 794. &kdep[ Mt
Exanpl e 4 Synt hesis of

bi S def8'a Ndﬂli‘tﬂi)dn) oF- M}Mr q7pseBdrgr yohessyeanel) Ain methancl
~ - - O
epm@lzwo were added /sodlilgmoacl_:etatg_l(AcONa, 403.6 mg,

4.920 mmol), I, (499.5 mg, 1.968B mmol) and saturated NaHCO;

solution, and the mixture was confirmed to be basic with a
universal indicator, and stirred at 50°C for 20 min. After
stirring, NazS;0; (400.0 mg) was added, and the mixture was
cocled to rcom temperature. The reaction mixture was extracted
with CHCl;. After washing with a mixed solution of brine and
NH4OH ag, the organic layer was dried over NazS0;. The residue
was filtrated, and the filtrate was concentrated to give a
crude product  (700.0 mg). The obtained crude product was
separated and purified by flash column chromatography
(CHC13:MeOH:NH4 CH ag=100:1:0.1-30:1:0.1) to give EM901 (546.5
mg, 79%) as a white powder.

EM901

Rf=0.53 (CHCl3:MeOH:NH;0H ag=10:1:0.2)

HR-MS m/z:704.4615[M+H]*, Calcd for CagHgsNOjz:704.4585 [M+H]
Example 3

Synthesis of de(3’-N-methyl)-3’-N-benzyl-9-dihydroc-
pseudoerythromycin A 6, 9-epoxide (EM902)
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00OO0"',90 OH6 OH 20 EM01 EMBO3 A solution (15.80
m.) of Na (21.80 ng, 0.9480 mmol) in MeOH was cool ed
to 0C, EWO1 (111.5 ng, 0.1580 nmol) and 12 (200.5
ng, 0. 7909 nmol) vve§e added, and the m xture was
’ r Ar at sphere at 0C for 40

3 rrred to room tenp
Ve ract ed %M’

a nixed ol i ono,ef bri neHapnd NH4 OH aq,
| ayer was driled Pver Na2SO4. The resi due®was o
filtrated, S%ﬁflltrate was concentrate ive
a crude &mduct (100.0 ny). The obtai ned Ly &e

product was separated and purified by f 2 col um
chrormltcog eqmliylt(i@HC]@SIObOHuNMOEI EMS01 (60 00 mg, 0.0852 mmol)

O Bt e adieeRpghY b AV I e e CoRNERpa B4 00 K1,

@OED: r&n&l)Z)add?MzPi Zb&%au%SJ(BNBH], +5}]Eﬁgc?y g? 426 mmol),

Csi NO12: 690. 4429 Sy
%3‘1’?@% %) S P§ U‘N- én%l PFEEORPHEP 02T 1500™
WP C.L' "l‘n:A 6A9t890§t§§ri§e§/90§£tlkﬁﬂ\!ﬂ N’QS%bJ

~, benzal dehyde,
&‘@Bﬂ%)@ OP zﬂldl MﬁlSoﬁ@eiteﬁ’anén@ éh@ m@XOlmOlﬁﬁ) @]‘FraCted

O P by S B g % Nededy B,
s@su s eddueds NHehzabtlehyde £13d 9fine, GH8B0rganic layer
TP 200 00640 20 el ) god NBKO)S
ﬂ%ﬁtﬁﬁﬁé’ﬂ%%?ﬂod35ﬂ5¥ét%d5thfgle%tﬁrc§h8érbﬁgduct (70.10 mg) .
The obtained crude product was separated and purified by flash
column chromatography (CHCli3:MeOH:NH4OH ag=100:1:0.1) to give
EM902 (62.30 mg, 92%) as a white powder.

EMS02

HR-MS m/z:794.5073[M+H]", Calcd for C;3H7,NO;2:794.5055 [M+H]
Example 4

Synthesis of bis-de(3’-N-methyl)-9-dihydro-pseudoerythromycin
A 6,9%9-epoxide (EM203)

Yo

I,, Na, MeOH

_ a0
0 0 oo
g;:§£C:OH \;:iEC:OH

EM901 EM903

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

MeOH was cooled to 0°C, EM901 (111.5 mg, 0.1580 mmol) and I,
(200.5 mg, 0.792900 mmol) were added, and the mixture was

stirred under Ar atmosphere at 0°C for 40 min. After stirring,
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benzal dehyde (14.80 |, 0.21430 nmol ), AcOH (8.300 I
0.1460 nmmol) and NaBH( QAc)3 (31.00 ng, 0.1460 mml)
were added, and the mxture was warned to room
St f.or S r

L R Y Ee % 26l the, mit e gah Wded o room
tempenattures wabeexeratiod MixhutkGi3s #tmcmh&iigl CHC1s;.

th sat rated qn and bripe. the qr '
Aok SN S miREs e 104785, BE) ffunbagnd FADS aq, tne
drcjatrhai erhyeandvddeddidd refer b?egsms CoHe eré & dlesl w&s filtrated,
gi ve a crude product (23.00 rr% The  obtai ned crude
HIdhe Il Lediea matse FORGENFHRTERe8Oh YLV RaghCT R URROdUCT
EHHPWﬁ%&Qfap&xe(SEE%§n@@CEE Ot oduct was separated and
aq=100: 1"'0. 1- 50 to give EMDO4 (15.80 'ng, 63%
rsr Bt igd they rfdwﬁé'r ccaUEW@hrHRaNSgMEphW@CHG% NeNMH|NE ,OH

é@jﬁﬂ£;|§)§?%ﬁqu%ga) %%pgé%gsEhB%Eu(ngngmg, 90%) as a

et gewadhyl ) - 3' - N- (p-chl or obenzyl ) - 9-di hydr o-
lﬁ]@eudoerythrorryci n A 6,9-epoxide (EMB0O5) NH HO TI HO
O HO O 100 kI -40~1 p-CBnBrli-PrZNEt OH O CH O
2=d.10; ﬁ@l—@iﬁlﬁe@{qq}{ .11Q3 BEVB0LEMBOS To a sol ution
(280.0 EMDO1 ng, O. 02230 mml) in CHCL3
H%Tl‘és amj’dee:cﬁ‘.m PMZNJE{M-F@IZZL 40alcd 0fdd @esBbNOanece 3 -A4BiPHM+H ]
ﬁthleorf,obenzyl brom de: 28.80 ng, 0.1400 mmol), and
re was stirred under N2 atnosphere at room
Swqreysatsires frdrs -deks( 32 —INILmeAhyel) -BlibFRBNgN-Bah Byl e8-dihydro-
Na2S208 sol ution (7.00Q was added, and the
BRI R V HEA Fod i ERoti e (BHPE&) washi ng with
saturated Na2S203 sol ution, saturated NH4Cl sol ution
and

benzaldehyde,
AcOH

NaBH({OAc);
{.2-dichloroethane

Y

EMS04

EM903

Under Ar atmosphere, a solution (580.0 pl) of EMSO03
(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; (2.300 mg, 0.0440 mmol) were added, and
the mixture was stirred at 0°C for 2.5 hr. After stirring,
benzaldehyde (14.80 pl, 0.1430C mmol), AcCH (8.300 ul, 0.1460
mmol) and NaBH (OAc)sz (31.00 mg, 0.1460 mmol) were added, and
the mixture was warmed to room temperature and stirred for 1
hr. After stirring, saturated NaHCC; sclution (7.000 mlL) was
added, and the mixture was extracted with CHCl;. After washing
with saturated NaHCO; solution and brine, the organic layer was

dried over Na;S0;. The residue was filtrated, and the filtrate
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brine, the organic |ayer was dried over Na2SO4. The
residue was filtrated, and the filtrate was

concentrated to give a 20 crude product (24.10 ny).

e AHANSh IR AU pade Fgeaﬁetengnéo i fiefhe
by flash col utmm chr omat ogr aphy

%l:q‘aameaci grude Ryogiugd RRBOSepRragedngndopyyifiedaby flash

a4 Wi % atgqg ARy, %%gﬁsﬁgg%ﬁ{%%}r ST M98. 1-50:1:0.1)

e IHAENEMIOK 8AT.. 406 Mgyt 3% ) Esanpl enhZt8ypbwaetrs of
- (1- hydr oxypropyl )] -9-di hydr o- 12- oxo-
éﬁiﬁioerythronycin A 6, 9- epoxi de (EMB0O6) 30 HO m .
[-E’J-QJISJ nQ/ @M. 530 M+BE¢ ek cEHRGE 2 5B, 10, P GF'RJ @36@[Nlm
H EMPOO EMDO6 Under N2 at nosphere, a sol ution
E{z@mﬂ@_rﬁ,) of EMPOO (301.4 ng, 0.420 nmmol) in CH2C12

SR G SR 208 0 SO TP oy

ﬂﬂeud%faxagttmdwqmg}x $atueabedddalEMB0Spl uti on (25.00
nm.) was added, and the m xture was extracted with
CHC13. Afiter washigg with saturated NaHCO3 sol ution

orgawi c |layer was dried over Na2SO4XN

si sgm&t ed, and thewsj, /\O\‘
enyTiated 0 give a crude pr ogu 2 !
Thestobeqi ude pr AfRE" &N epari t.o'ahd purified

by flas col"unn c)aromat ogrephy (CHCfE N

aq=100: 12 0. 1450:%: 0. 1) to give EM06 (154. T
a white po 06 15 HR-MS ni z: 658. 4172 i +,
Cal cd f%9‘934l—|6 11: 658.4166 [ MtH Exanple
Synt hesi's of de[ 12-(1-hydroxypropyl)]-9- dﬁny@ro-

To a solution (280.0 pl) of EMS01 (20.00 mg, 0.0280 mmol)
in CHCl3 were added i-Pr,NEt (24.40 pl, 0.14 mmol) and p—ClBnBr
(p-chleorobenzyl bromide: 28.80 mg, 0.1400 mmol), and the
mixture was stirred under N, atmosphere at room temperature for
2 hr. After stirring, saturated Na,S;0; solution (7.000 mlL) was
added, and the mixture was extracted with CHCl;. After washing
with saturated Na,S;03 solution, saturated NH,Cl soluticn and
brine, the crganic layer was dried over Na;S0;. The residue
was filtrated, and the filtrate was concentrated to give a
crude product (24.10 mg). The cbtained crude product was
separated and purified by flash column chromatography
(CHCl3:MeOH:NH4,OH ag=100:1:0.1) to give EMS05 (21.60 mg, 93%)
as a white powder.

EMS05

Rf=0.59 (CHCl3:MeOH:NH,0H ag=30:1:0.2)

HR-MS m/z:828.4657 [M+H]”, Calcd for CgsH71NO12C1:828.4665 [M+H]
Example 7

Synthesis of de[l12-(l-hydroxypropyl)]~9-dihydro-12-oxo-
pseudcerythromycin A 6, 9~epoxide (EM906)
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hydr oxyoxi me- pseudoer yt hr omyci n A 6, 9- epoxi de (EMBO7)

0O,,, H HO-H\ J 11 OH -L7 ry NHOH HC, Pyridine
t 1~EOH0 OO0 O OH OH EMO06 EMBO7 20 Under N2

at nospher a solution (1.100 nL) of EMBO6 (147.6 {u,
in EtO¥Tas cooled to 0C, NHRQ

L6 18070 was added, pyrig
s added dropwi se, ane tH

for 4 hrPhORekeiHalleiyri ‘
ol utpon m.) was 31 added, m xture
was extracted wi{h CHCL3. The organi ¢ [Payer jwasdri ed
over Na2SO4. i due was filtrated, and g%ﬁ§$:o
H
flltrateEM s concentrated to give a crude r odu

(162.0 ny). The obtained crude product wi¥*eparat ed
and pdmdeiredizbytmosphghecoaumllemmtb@xcapm}m of EM900

§§¢%§§ N@Cﬁggggpggm))aﬁpgg%a%kﬁlO 1C§ﬁé§? % gbé§ ﬁ%?gEAc)g

B0 QY Ingfh236[aWRl] mmolal ed sf at'ided, and the mixture was stirred
C34H61N2011: 673. 4275[ MtH]| nple 9 io nthesis of
e[S Eornydpsxy bRt )qtﬂgtwwd r&ﬁtwé@a&aw:ﬁp ofytERion
59, ‘?I\)E%_"v\%% (GEMREB) anN*th@ 9I|x|t9rg was eJ(tPacl;ted %Jgth CHC1;.

NaBH4, OL\ 00 0 "ItO~
After vwagggig with saturated NaHC03 solutlon and brlne, the

organic layer was dried over Na;S0;. The residue was filtrated,
and the filtrate was concentrated to give a crude product
{305.0 mg). The obtained crude product was separated and
purified by flash column chromatography {CHCl;:MeOH:NH,;0H
aq=100:1:0.1-50:1:0.1) to give EM906 (154.7 mg,56%) as a white
powder.

EM906

HR-MS m/z:658.4172 [M+H]", Calcd for CisHeoNO11:658.4166 [M+H]
Example B

Synthesis of de[l2~(l1-hydroxypropyl)]-9-dihydro-12-
hydroxyoxime-pseudoerythromycin A 6, 9-epoxide (EMS07)

NH,OH - HCI , Pyridine
—

EtOH

0
OH
i %OH
EMaoe EM907

Under N, atmosphere, a solution (1.100 mL) of EM906

(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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Under N2 at nosphere, a solution (3.000 nL) of EMDO6

15 (39.00 ng, 0.0593 mmol) in MeCH was cool ed to -78C,

NaBH4 (22.40 ng, 0.5930 mmvl) was added, and the

. BANEA] Ca@StIRd I8 A wa758@xft(¥ac¥e% Wlth/‘\a-l@'ig The organic
stlrrlng, the m xture was warnmed to roomtenperature
el wag edirgd PYEHCIRLSPr i ndhe3desd due) wass fidddatied, and

88, £ D0 0P0 A R AR M BRI B Bhpger 1620

washing € or gani“c
oyer NazSObtalhed cesdduprodacti khsaseplaranﬂdtined purified by

jltrate was cgoncentrated to ve a_crude rod
s thet B i SR Tot JGEe SRR Rt 1-
E@ﬁlpﬂl!l)ﬂﬁﬁlﬁé |E§@D7CO(|1L4'U‘ 4C ,”@@Q?rﬁgh)ﬁ whlteNBowder.
1: 0. 08

CHC13: MeOH: OH ag=30:1:0.1-1 to give E
13%0'80 rrg 25 79% as a V\hlte powder. EMP0O8 HR-MS

1@ | : &x 73}_\/ M o S0 Aok PEa BAFOC I K, 850 6732 3bME Ay

Xy-9- dlhydro pseudoerythrony0|n A 6,9- 32
IO 3H O

EMDO
10 1S G 8 U B o R Y3 ) o8 BYRRE - ENp00
;Eé@@@o AtieS {1 &-_pdxa de §eMabeon (1.500 ni) of
EMBOO (106(%B%g, 0. 1490 ﬁ%n ) in CH2Cl2 was added
Martin's sulfate 5 (250.0 ng, 0.3720 mmol), and the
m xture was stirred for 1.0 hr. After stirring,

Martin]s sulfate (50.00 ng, 0.0740 nmol) [was added\
er N—

and tdfe n1xture #as stirred for 0.5

[ : alfd NaHCOB sol ution (
t he n1xture was extract d
g wth br | MiBH. iM§OH o gr gan

» Ng2SO4. The residue was filtlrateq,

aqd t he

filtrate fas Jconcentrated to give a crude pifod
(110.0 ngf"ﬁ\emobtalned crude product was s d
EMS06 EMOOS

Under N; atmosphere, a solution {3.000 mL) of EMS06
15 (39.00 mg, 0.0593 mmcl) in MeCH was cooled to -78°C, NaBH,
(22.40 mg, 0.5930 mmecl) 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 CHClz, brine (30.00 mL) was
added, and the mixture was extracted with CHCl;. After washing
20 with water, the organic layer was dried over NaS0;. 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:NH4,0H ag=30:1:0.1-10:1:0.1) to give EM908 {30.80 mg,
25 79%) as a white powder.
EM908
HR-MS m/z:660.4319[M+H]", Calcd for CssHeNO1::660.4323 [M+H]
Example 10
Synthesis of 12, 13-epoxy-9%-dihydro-pseudoerythromycin A 6, 9-
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and purified by flash colum chromat ography
(CHC13: MeOH: NFMOH ag=40:1:0.1-10:1:0.1) to give EMDO9
(34.60 ngy, 33% as a white 15 powder. EMBO9 HR-M5
G il 0. b di-H| +, Cal cd for C37H66NO11: 700. 4636[ MrH|
anpl e 11 Synt hesis of
de(3 0- cl gdi nosyl )-9-di hydr o- pseudoeryt hronycin A 20

(EMD10) \g© pHO 0 H10- N, A, MEOH O
' bo EMDOO EMD10 % 0
&M& 0 my, 0.1 JVisvee B

angd the m xture was stl'rredfor \b ter
fed NaHES"sol ution (10.09 nL}® was~

stirring
added, and t

et ure was extracted with CHCl
After washi ng ~49ri ne, the organic | ayer was ' H
over NaZ®@® The residue was filtrated, 5 eusdsthe
filtrate was concentrated to give a crude product

(99. 0irdpr NEhatmbspheed, ctode psDdttdn Web. Scﬂpfmateff EMS00

urlfle flahqolurm hr omat o
% M5 61 LG 07 @lc%;af @yagte@ evgudfate

(25h 7(91!['!}1 @%2@%11@1")‘1' Led Eﬁ@ﬁ&xtﬁ?eENQ§osEBr£@i for 1.0
m z: 560. 3813[ MrH] +, Cal'cd for C29H5ANDS: 560. 3799[ MrH]

@&an@¢§egzsgyﬁghggysMgrtln s sulfate (50.00 mg, 0.0740 mmol)
o R BRSPS e arver
Fyardime Gdturztdd GEBO8s €t o4t MO ) was added, and
the mixture was extracted with CHCl;. 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 (110.0 mg). The obtained crude product was separated
and purified by flash column chromatography (CHClj3:MeOH:NH,0OH
aq=40:1:0,1-10:1:0.1) to give EM909 (34.60 mg, 33%) as a white
powder.

EM909

HR-MS m/z:700.4655[M+H]", Calcd for C37HgeNO11:700.4636[M+H]
Example 11

Synthesis of de(3-0-cladinosyl)-9-dihydro-pseudoerythromycin A
6,9-epoxide (EM910)

\/ N-—a—
oZsiz
CSA , MeOH
0 O
%#OH
EMS00 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

33




10

15

20

25

b QAe 15 EMBO0 EMP11l 1 Under N2 atnosphere, to a

solution (1.390 nL) of EMBOO (100.0 ng, 0.1390 mol)

in pyridine were added DVAP (4-(N, N di et hyl anino)

rﬁiﬁélﬂ' Nend Jef98nidhure QA9 s'f‘Ier)edarf%rA‘?:Zgr(78A€9er stirring,

O mol ), and the m xture was stirred for
arﬂt@famﬁ sNﬁHGQangOlBW\Pn( 1189801'@11) Owas 39dded )arhdche mixture
d a
46¢ edfadied oich LTI e P LR QEEE s g, e
@I@ercababeOWaﬁIdwuédibfékrmaﬁMﬁs aﬂﬁedresﬂ@deth&s filtrated,
e extracted with AcOEt. After washin
& e BT SRR ERE a6t S PL VP agoPEhde BFPRECt

PY®I 02N 2SPhe TheakB8sHdHeuMBSpELELEA R8s S&Gatdeed and

filtrate was concentrated to give a crude product

runif edy frshmsadivred cha ographyt (RHELsdfieRiNHOH

\d idied by f h .col I gKap .
R AR S5 ISR, pag) 0 @ wnice
prwdkerct (116.0 ng) as a white powder. A solution 34

O nm) of this resultant product (116.0 ng) in
was stirred at 50C for 12 hr. After stirring,

Hibavs ohUd § 380 V) 3 @ANEgeNt cated £Or 9bnE. Ak 566, 9?99191@#14
117. 1 . The obtained crude product was separat ed
éﬁﬁﬂﬁﬁ&jgged by flash colum s chromat ography
¥ 141
b O M Ak ot b Bl o bRy Rl i »

W%‘%MS{M&H}H Cal cd for CA1H72N014: 802. 4953[ M+H]
Exanple 13 io Synthesis of

bis-de(3'-N—nethyI)ﬂ§' N- benzyl - 9- di hydr o-
pseyfqer onyci n ANG, 9- epoxi de (EMD12
,mg benzal dehyde, A

0 O 1, radiccuvAb ORYriliAd
2) MeOH -
o o~ A -

Under N; atmosphere, to a solution {1.320 mL) of EMS0O0
(100.0 mg, 0.1390 mmol) in pyridine were added DMAP (4-(N,N-
dimethylamino)pyridine: 1.698 mg, 0.0139 mmol) and Ac,0 (78.69
pl, 0.8340 mmol), and the>mixture was stirred for 1 hr. After
stirring, DMAP (1.698 mg, 0.013% mmol) and Ac;O (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
N&a;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 (CHCl;: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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EMB12 O Under Ar atnosphere, a solution (580.0 |) of
EMBO3 (20.00 ng, 0.0290 nmmol) in 1, 2-dichl oroet hane

was cooled to 0C, 15 benzal dehyde (3.100 |, 0.0300

?ﬂ?ﬁQO e O£ 1500 Hosd+AA0 priziaRl-: andshNa Ch3MeOH was
9.300 ng, 0.0440 mmol) vverepadded and thsﬂr&npiture

wabrsed raebEC dCrf 32 Rr5 hﬁfteﬁt&nlnnmngﬂruye solution was

80 | 3 ), ( 00 :

SR {4 g O IR (517021500 mg obtatned
eeude golctethictanh L Gederaved wnel pasivdededyt 61eehncolumn
tenperature and stirred for 1 hr. After stirrin

Sl P F RO R HPBH P RomS0 30 - 1addsd. Oatd to give
el M xioM & WRP, d¥)acled WnlikeChedderAfter washing
with saturated NaHCO8 sol ution and brine, the organi c
EM9E} was dried over Na2SO4. The resi due vvas

SALYS oS e L5128 12 ERNERRHIAOS 4o

MAs separated and purified by fl ash col um

hr.omat o ( 3

SPRRe £ 08 B 31y s tid “BioNobpazBbodnginudsg -
12 MY e RONEET AEh@bZ xiideMPERMGZ 2780. 4900[ MrH| +,

%i?cd fo}’ri C42H70N012: 780. 898] NHNEU Eme’pI e 14

Synt hesi s, of 2'-0-acetyl-9-di hydro-pseudoer yt

A 6,9- ephxide (EI\/913) HOHO OHi AeO

) o o ALOH OH 5 ER
v to bpnat#imeth(. SO

( 643 9% 0 8950 mol ) [ Br@a8f One was dadd C

(506.7 : 5. 3ZQ- nmol ), 1@.@3@&@,@ xture wad SLI rreg-

for 0.5%r SAft tirring, saturated I\IaHO&3§

(100.0 ) Wd, and io the mixture was ext%{‘f’”

with CHC13. After washing with saturated hNyg¢sB

sol uti oRM8@3he organic | ayer was dried over

Under Ar atmosphere, a solution (580.0 pl) of EMS03
(20.00 mg, 0.0290 mmel) in 1,2-dichlorcethane was cooled to 0°C,
benzaldehyde (3.100 pl, 0.0300 mmol), AcOH (2.500 pl, 0.0440
mmel) 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), AcOH (8.300 ul, 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 NaHCO; sclution (7.000 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»80,. The residue was filtrated, and the filtrate

was concentrated to give a crude preduct (23.00 mg). The

obtained crude product was separated and purified by flash
column chromatography (CHCl;:MeOH:NH4OH aqg=100:1:0.1-50:1:0.1)
to give EM912 (6.900 mg, 31%) as a white powder.

EM912
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Na2SO4. The residue was filtrated, and the filtrate
was concentrated to give a crude product (670.0 ng).

The obtai ned crude product was separated and purified
by-0i$ aghz m@mo@[wh{pnataqeapwr( @Hﬁé d\(gOHadNHﬂ@éJe [M+H]
ag=50:1:0.1-20:1:0.1) to give EMI3

pomder EMP13 HR-M5S m z: 760 4879[N%Fﬂ+
gﬁhg %é,l%s %W—Qj@é‘@égﬁ(}-‘ﬁ%ﬁ%ﬂﬂ—ps@ﬁﬁ%@&%tﬁ?o%9cin A 6,9-
ﬁE‘Pgid@I (¥ %13 )an no) - 3' - nor phol i no- 9- di hydr o-

pseudoeryt hronycin A 6, 9-epoxide (EM014) NH2 HO HO O
Bis (2 - byonoethyl ( ether rp O
6Py, O H E OH EMB14 Under Ar
o ) of EMPO3 36'Y24.PQ M aco

. O3 B0} n CH3CN mere added
0. 3890 oy ard bi s(2-

. o angd-t he m'xture was stirre
20 hr. After ktiffing, i-Pr2NEt (61.00 |,00.3500 o~
mmol ) and bis ppethyl)ether 5 (44.00 I, O.
nmol ) were addedy and the m xture was stirred H
for 6 hrE™Bter stirring, saturated Na2S2889180l ution

(7.000_nL) was added, and the m xture was extracted
with CHRSEr NApE@PSRASKENgtRi @ hsahebien etB 1\&"2%2@@ of EM900

?@&Pté SRty %gno'im% %%h% Ogaéngd$ 4"8ead N506.7 i,

organlc ‘ayer was d over
has’@ |m¢Ja)t,ecanthrtdlet el ftivirter vas whidrecedcéotr at édhrt 0 After

Biiihe SR aoptr o D1 A cHftimipded, and

tltmmmtmgufeam d}(ﬂﬂ@lﬁi}d&ﬁﬂﬂtﬂ%ﬁUh After washing with
qt100 30:1:0.1) to give EM14 (23.60 ny, ﬁ
satur ékﬁg%beﬁolgglgnglghe organic layer was dried over

Na;S04. The residue was filtrated, and the filtrate was

concentrated to give a crude product (670.0 mg). The obtained
crude product was separated and purified by flash column
chromatography (CHCls;:MeOH:NH,OH ag=50:1:0.1-20:1:0.1) to give
EM913 (602.3 mg, B89%) as a white powder.

EM213

HR-MS m/z:760.4879[M+H]*, Calcd for CsgH7oNOp3:760.4847 [M+H]

Example 15

Synthesis of de(3’-dimethylamino)-3’-morpholino-9-dihydro-
pseudoerythromycin A 6, 9-epoxide (EM914)

NH,

Bis {2 - bromoethyl } ether
IPrNEt

o S
H
g% :—DH
EM914

Under Ar atmosphere, to a solution (7.000 mL) of EM903

EMS03
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Rf =0. 44( CHC13: MeOH: NHA0H aq=30: 1: 0. 2) HR-M5 m z:
760. 4885 [ MtH] +, Cal cd for C39H, ONO13: 760. 4847 [ MtH|
Exanpl e 16 Synt hesi s of

I ,qdi; [ Jg 9=
AR o S SRR S Py 1.00 w1,

S%Ml)Oar@-lhﬁ)sl-ﬂQI—barqm&ltﬁym)étﬁe@ Okl . DO]—hEJVBGﬁBH.OO mmol) ,

Y HhE TEGEE WP ShidLPRoaR: RO o YRAL LT cALEBF Stirring,

erAEters1sbor m pgo ss6ormher) Natoe S0 -LBf&dbét%&lQ%ther

nm.) was added, and 25 the m xture was extracted w'th

09 Bt Or- 3599 ARG L warsraﬁ@ed,tﬁ@dot’ggnm;:xtlawrwas stirred
é’@SBG*E' edrOgeh NaZgt. » The St*{gdu%a%sratfe'dl élraaé agfﬁtion
the fil{rate Was concentrate Ve & cru $Po
(BP0 miy) waFheaddedai red chadmptuuacwawaexsmtm edith CHCl;.

Fg%%ép AR %%@5%3%%6*% Ebé‘%,xt S gated NHCL

SNBSS o3 Ak birg ned 6Yheasrgamnhct anéﬁ\/\ﬁéé dEMIA SovdiR-NB50,.
z: 602. 3899 MtH] .+, Cal cd for C31H56NO10: 602. 3904[ MtH]
’Igjl%délel-ylagy:%lﬂg§p§egf and the filtrate was concentrated

% PrRCe Hre( %r@dﬁb@d' RBSYb) mJy di Pt Bptained crude product
9 5

pseudoeryt hronmycin A 6 epoxi d& 12,13~ car bonat e
WeE\VBEPRrabadoand puNif iedt bypﬁ bsge nQOPyIm demeomet dgraphy

(AR, bk onf, B Rd-F0P199.1-30:1:0.1) to give EMO14 (23.60
mg, 89%) as a white powder.

EM914

Rf=0.44 (CHCl;:MeOH:NH,OH ag=30:1:0.2)

HR-MS m/z:760.4885[M+H]", Calcd for Cj3sH7oNOp3:760.4847 [M+H]
Example 16

Synthesis of 2’-0O-acetyl-de(3-O-cladinosyl)-9-dihydro-
pseudoerythromycin & 6, 9-epoxide (EM915)

EM91§

To EM913 (104.5 mg, 0.1380 mmol) was added 1.0N HCl aq
(1.380 mL), and the mixture was stirred for 5 hr. After
stirring, saturated NaHCO; solution (20.00 mL) 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 (91.10 mg). The obtained crude pfoduct was separated

and purified by flash column chromatography (CHCl;:MeCOH:NH,0H
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EMB15 EMP16 Under N2 atnosphere, a solution (1.100

m.) of EMD15 1o (32.90 ng, 0.0547 mmol) in CH2Cl2 was

cooled to -78C, pyridine (79.10 I, 0.6560 mml) was

added; 120 splag i Dy (B 200 Jilge (ECMQﬂg'(@I‘VO%@eH\%,(Q%%$Oas a white
ng, 0.1090 nmol) in CH2CI2 was added dropwse, and

PREIAT xt ure was stirred at -78C for 2 hr. After

sibfgi ng, pyridine (106.2 |, 1.312 nmol) was added,

and the is m xture was vvarmsd to roomtenperature and

BR+M8§ ew/ £ 0602, 3B 90 [M+HY 1, eCadtdr ForgCs3a6N0at 602 NBIGCA [M+H]

golution3415 00 nL) was added, and the mxture was

with CH2Cl12. After mashlng with saturated

BahkB8s 59| oif | PN-bdYHNRle (he-NGNSshay eb-WaABydro-
dried over. Na2SO4. The residue was filtrated, and the
PP RS BY Dr GEEC b e éntd-aRak ide didvd 3xcarbeaapeodBYP16)

(35.00 ngy), The obtained crude product was separated

and purifiled by flasy_ colum chromat \
CHad 3 MEO NH4O ©0:1: 0. 1-10: 1: 0. 1) ' EM16 N
) l'g Qfﬁh kripBosigénaCigyridind= VD Acm
21 68.%97 [I\/H—I]+ o ANQT1 Y d28. 3997
[ ] pte~18 Synt hesi 820t

2'-0- acegyI5Qe(3 0- cl adi nosyl ) - 9-di hydro- 3-k to-é
pseudoeryt hronycin A 6, 9-epoxi de 12, 13-car bonate

(EMB17) B89 0 N N~ Op c0O 00 O Dess-Mart gfiore
periodinane 0 p OCH2COZ OO O6H OO EMI16 EMD17
Under Wizdeit s ptecephevea sobalirbnof 782. D00 )mlof EVEEMB15

4. 0. | GH2C12 dded
b2 RutT - GRET Rnd Y £565H MRS GOBIES (HooI /8 GndPyEidine
{he. 10 i1 € VEs60 5m’r§:tl')”w%@ fa%e& hé séfLEEEoﬁt '(Efiz@@ 'mL) of

Dess-Martin periodi nane nmol ) was
AR O G ML I RN DL

Stophisg, satunpd %M%Z%ssglt&trlr%ﬁ (15:-98ec for 2 hr. after

stirring, pyridine (106.2 ul, 1.312 mmol) was added, and the
mixture was warmed to room temperature and stirred for 0.5 hr.
After stirring, saturated NH.C1l solution (15.00 mL) was added,
and the mixture was extracted with CH;Cl,. After washing with
saturated NaHCO; scluticn and brine, the organic layer was
dried over NazS0;. The residue was filtrated, and the filtrate
was concentrated to give a crude'product (35.00 mg). The
obtained crude product was separated and purified by flash
column chromatography (CHCl3;:MeOH:NH,OH ag=50:1:0.1-10:1:0.1)
to give EM916 (25.00 mg, 73%) as a white powder.

EM916

HR-MS m/z:628.3697 [M+H]", Calcd for Cs;HsqNO;1:628,3697 [M+H]

Example 18

Synthesis of 2'-C-acetyl-de(3-0O-cladinosyl)-9-dihydro-3-keto-
pseudoerythromycin A 6,9%9-epoxide 12, 13-carbonate (EM917)
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m.) was added, and the m xture was extracted with

Et OAc. After washing with saturated Na2S203 sol uti on,
saturated NaHCO3 i o solution and brine, the organic
lgyer was dried over Na2SO4. The residge was

fN.trated,] and the fi\|trate was concent rgt ed [
ek ng). The obt ai ned COu-de Qr Op
. | ekt dedcdiiane Ol .

a ¢r

chr matlography  ( CHC13: MeSH-NH#OH—=aq=50: 1X0. 1A 45 gi ve
EMDI7 . . 80% as 1s i t e powder . "Ei®
m z: 626[ §*HFH Exanple 19 Synt hesis of 0O O

de( 3- 0-cl adi nosyl ) - 9-di hydr o- 3- ket o 20

pseudoer gyby@nyci n A 6, 9-epoxi de 12, 13- car bonatgygy7y

(EM18) o NN OMOHACOO YOOEOOOOOO

EMDAT [Emaazs N:Aad;mbspheureQZES 8 pblubiohMP1F2 (A 40 offy,EMI16

2 0 50 and, t he .
(28170 M Qo BRI S 2Rhe T i g B s i
pé xt odl En aves cm&.@nuge,tmdammmm candethaSmmkeduét was
14 20 ngt obt ai ned cr,ude product was separ at ed
ﬁ# 4 &t by Bftagh SESFERAI chPBRRT¥RF hphyPeriodinane
(%18'3 e, Ot N#OH 153 Wials Gabledt Oaﬂﬁvﬁhgwﬁigt{l;:g %8s stirred
, 929 as a white powder. EMI8

qunz 453841%45@[fM9H] sticafiad, fsat@@tsdmaﬁzeszls@mmrqm 00

@%Eﬁéﬂ nef%%,%ﬁ@ﬁygﬁé{télre,\ﬁ(ag extracted with EtQAc. After

vashinpnongt pdtherendd Naser@loeoyulienycsatArated NaHCO;
sc‘:fut ori(ladned b(rEi'\r/lgel,g)thNe crganic layer was dried over NazSO,.
The residue was filtrated, and the filtrate was concentrated
to give a crude product (31.00 mg). The obtained crude product
was separated and purified by flash column chromatography
(CHCl3:MeOH:NH4;OH ag=50:1:0.1) to give EM917 (19.50 mg, 80%) as
a white powder.

EMS17

MS m/z:626 [M+H]"

Example 19

Synthesis of de(3-0-cladinosyl)-9-dihydro-3-keto-
pseudoérythromycin A 6,9-epoxide 12,13-carbonate (EM918)

MeOH

EMO1T EM918

A solution (225.0 pl) of EM917 (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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HON H1O- HO..~"'". HOOF a OH 0 p-CF3BnBr,

iPr2NEt (I H 0 0-11 CHC13 o o~ H EMBO1 EMP19 10

Under N2 at nosphere, to a solution (520.0 |) of EMBO1

4s8. ﬁ@rﬂﬁie@-%ﬁﬁm'aﬂﬁnﬂé@&%m&%r@%@ (cHBL 2N OH : NH,0H

(45.50 | 0. 2610 mmmol ) and p- CF3BnBr

3§=39131 Qiokloriea A v iMALBrddA-@8: mo62.926)mgs 6. #Bibe powder.
, and the mixture was stirred at room

tenperature for 1 hr. After stirring, i-Pr2Net (45.50

BR-M$ snlz 2000, 3dhid MHid, pcEE3BnBor ( 62H4NOTY; 584 2B436 [M+H)

wl ;e vveif? added, and the m xture was stirred for 2
5 am stirring, saturated Na2S203 sol ution (10.00

10

15

20

25

S L NES1 A dsle e @3T0-N-is R Woe d i Wee1rexar agt-eg-wi t h
CHC13. After washing with saturated Na2S203 " sol uti on,
St e reneadibens Wit)i Bf casi@ eFyithe omyisd no Ag An Pcepayérde
?19\@?%) dri ed over Na2SO4. The residue was filtrated,
and the filtrate was concentrated to give a crude
product (50.00 ng). The obtained crude product was
separat e

dJand purif'l\,ﬁd by flash col um chronmat ograph
3: MROH =100:1:0.1) to gjve 19 (33.
: 15 <q 0T wder. 25 EMDL9VAR- HO7> .
2 49 GatrsBhBf GPrNEt I ?
. 862. 4928T|VH—‘E;;‘E¥'5?rpI evpl S Of

-®" - N- (p- br ohobenzyl ) - 9- df hydwo- -
\ a {’A 6, 9- epoxi de (EMD20) 40 HNH HO

. H

HO Ht t Br .
EM501 EM919

Under N; atmosphere, to a soclution (520.0 pl) of EMS01
(36.70 mg, 0.0522 mmol) in CHCls; were added i-PrpNEt (45.50 ul,
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-Pr:NEt (45.50 ul,
0.2610 mmol) and p-CF3;BnBr (62.40 mg, 0.2610 mmol) were added,
and the mixture was stirred for 2 hr. After stirring,
saturated NazS;03 solution (10.00 mL) was added, and the mixture
was extracted with CHCl;. After washing with saturated NaS;0;
solution, saturated NH,Cl solution and brine, the organic layer
was dried over Nay;S0;. 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:NH4OH 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 CsH71NOj;F3:862.4928 [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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OHOOOO01 CHCI3 0 0"1 O EMB01 OH EMB20 Under N2
at nosphere, to a solution (574.0 I) of EMBO1 (40.40
ng, 0.0574 nmol) in CHC13 were added i-Pr2Net (50.00
N I, 0.2870, mol) and p-BrBnBr (p-bronmobenzyl brom de:
71.70 ng, K 0.2870 ), and the m xture was stirre
r 1 hr. After g
0nd-2870 nmol ) any®

W th sat ur at ed-te sol ution, saturated N_ Y
sol uti ongpaggl brihe, the organic | ayer vvasEﬁIrl at
Na2SO4. The residue was filtrated, and the®E™®|trate

[ d duct .00 )
The SRIERILIR! SlabBpleke el 4 CabiPIdE (S8 QW ag, mvo01
wﬂﬂ@sﬁg,lﬂllmﬂlmmiﬁ_ )Oré%zmmgo ngeg&ﬁa&é%/bﬂbﬂmmso.oo ul,
= :1: 0, t . % .as a
a0 gy 26 BB R\t cPb R ERA[ B RIS EaT 1470 mg,
5 0028 T IMINOL 2B &6 4kh&MuMEHWasEX2ARKRA2Et 2000om temperature

Synt hesi s of
By 31 - neddFey- stikripgf | doPoBEzy(30.9M0iHiydi0e2870 mmol) and

yi-wr ' 9ne ihde :
BB VLY oD 6. SuneBRKITE IO Wi H e
WCHC| i @d ENDGbom temperature for 1 hr. After stirring,
saturated Na;S;0; sclution (50.00 mlL) was added, and the mixture

10 was extracted with CHCl;. After washing with saturated Na,S,0;
solution, saturated NH,Cl1 solution and brine, the organic layer
was dried over Na;S0;. The residue was filtrated, and the
filtrate was concentrated to give a crude product (53.00 mg).
The obtained crude product was separated and purified by flash

15 column chromatography (CHCl;:MeCH:NH,0H 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 CgH71NO12Br:872.4160 [M+H]
Example 22

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

pseudoerythromycin A 6, 9-epoxide (EM921)

\NH \N
X ok sozez Yo ,&Z?bi\O\F

L N p-FBnBr , i-Pr,NEt

o - CHCl,

o] o
I
H
OH
EM901 EM921

Under N; atmosphere, to a solution (607.0 pnl) of EMSO1

O~
=

-
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EMB21 O OH Under N2 at nosphere, to a solution (607.0
) of EMBO1 41 (42.70 ng, 0.0607 mmol) in CHC13 were
added i-Pr2Net (53.00 I, 0.3040 mmol) and p- FBnBr
fd b ronj-de:;. 3 I . n
2 114U PPN L .
(P yohgbenioto PLAe 1 983, ver. 5048, T 0.0 .
A 3@40 stioX) rapd ip RN (X100 robedz304BrombHE : aR@. 80 pl,
- r . 90 3 I re.added, . .and th
T i il i o AR valleRaREPE 2ok Fpmperature

Abter Ist]rpifter statuiayediNe23R03 &¥.wWd @n,(40.39Q0Mmnol) and
was added,_and the mxture was extracted with CHC13.
2FIRRBLaEH P Wlrh Ca04laree Nayszesaddsrut pBM, the mixture was

S84 HF&d ack Nfdl t%@dﬁfﬁa%u@‘%o&f iNe, nkNe RF &R &1 AYHlg,

to was dried over 2S04, The residue was filtrated,
Saeuxeed fNa3LpGt eoday ioondddt- 08t od) t wagi eddader aud the mixture

d . . he ' ; r.od
BEUEARLUT coclls BeLOSEIE MU L g s
$EHG Borve @4 tNbEHe A qiek00: do0utt) oh cagd Vier i dehP 2Hed oxfhnic layer

0, i _
@%;%ﬁ%%a%é,&gg}ﬂ%r fr@llsadggg&%}as'_@i%rated, and the
SHABHAFNGIZS S AMRAUME PRl 8 23udunbheaiec0f50.00 mg) .
de(3' - N-net hyl)-3'-N-(o-chl orobenzyl) - 9-di hydr o-

Pre weleaingtd cmuden pxsiugte pasi gepeERDed) awd pREL Fte@idoy flash

S Bt pisasiiehy, (Sroy os R A e dfato B o give
EMI7] 0421140 ofg, ENBER) (42 :0hifge Po@BBZ.nmol) in CHCL3

ﬁéﬁ%f added i-Pr2NEt (77.50 Al, 0.8960 nmol) and
1 Bnbr (104.0 1, 0.5970 mol ), and the m xture was

BR+MS e/ A8 10004 af ueg1£Qr £8r N (ARG, 2P12. 4960 [M+H]
stirring, i-Pr2NEt (38.80 |, 0.2990 nmol) and o-C BnBr
0.2990 mmol ) were added, and the m xture

¥@seredd 14 &k e (37 -N-methyl) -3’ -N- (o-chlorcbenzyl) -9-dihydro-
pseudoerythromycin A €, 9-epoxide (EMS22)

Cl

N\
NH
0.
= }o
gy & I o-CIBnBr , -PrNEt
-
CHCl,

Under N atmosphere, to a solution {597.0 ul) of EM901
(42.00 mg, 0.0597 mmol) in CHCl; were added i-PrpNEt (77.50 ul,
0.8960 mmol) and o-C1lBnBr (104.0 ul, 0.5970 mmol), and the
mixture was stirred at room temperature for 2 hr. After
stirring, i-Pr;NEt (38.80 ul, 0.2990 mmol) and o-ClBnBr (52.00
pl, 0.2920 mmol) were added, and the mixture was stirred at

room temperature for 0.5 hr. After stirring, saturated Na;S;03
solution (40.00 mL) was added, and the mixture was extracted

with CHCl;. After washing with saturated NasS;0: solution,
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roomtenperature for 0.5 hr. After stirring, saturated
Na2S2083 solution (40.00 nmL) was added, and the
m xture was extracted w th CHCL3. After washing with

: satwrated MB2I2GB 150k bhi AR BRi88! UERLed-MHd 1ayer was dried

solution and brine, the organic layer was dried ‘over
2SR 2Sthe B digsidiie Mas fitlddatedd end thet falbrate was

X [ 00 . .
oo RRIR A R £In SRUtecl Aol 00 T opreinea
dyudé getpdottunad géparéﬁ/@gﬁa%ramﬁ?lguggtﬂ%a: Igg%ﬂlm’sﬁ%blmnn
=100: 1: 0. t . , %. as a,
s Qe iy el RORE O s LA+ Tocaizg EM922
{08 . 623y, 1 GINOL 2% 328 A& MeklerExanple 24 io

Synt hesi s of
22 -N-net hyl )-3' -N-(mchl orobenzyl ) - 9- di hydr o-

B B BT R i SRE b TR R A, g

Dk 1240H EMP23  Under N2 at nosphere, to a solution

634.0 | 1.(44.60 ", 0,0634 ), i 1 .
10 é%‘?é‘%%’u%o‘% -%N%%EN"(T%. SIS "P§?6‘T§ er%%h%{qiﬁfag“dlhydro—
e SRRy tidorff in 20.357QpmxaLE, (aRdothe nixture was

stirred at roomtenperature for 1 hr. After stirring,
I -Pr2Net (]55.20 I, Q(317O mmol ) and m C BnBr (41.60

I, £5317 ) werenadded, and the m xturejwas Ny 1
i onn;%aézrature for 2 hno irrin ,’A\[::j/c
_ 0~sol ution (40. .QABZCE£ZL

| at ur at ed NagagO3 sol ut Pdn° ed
NH4C1 sofutign afd brine, the organic |aygr drjed
over Na2SO4. sjdue was filtrated, and th
filtrate was °Conteéntrated to give a crude pro OH

(55.00 ™! The obtained 25 crude product pmes
separated and purified by flash col um
Under N; atmosphere, to a solution (634.0 pl) of EM901

(44.60 mg, 0.0634 mmol) in CHCl; were added i-Pr;NEt (55.20 ui,
15 0.3170 mmol) and m~-ClBnBr (41.60 pl, 0.3170 mmol), and the
mixture was stirred at room temperature for 1 hr. After
stirring, i-Pr;NEt (55.20 pl, 0.3170 mmol) and m-ClBnBr (41.60
pl, 0.3170 mmol) were added, and the mixture was stirred at
room temperature for 2 hr. After stirring, satufated Na2820;
20 solution (40.00 mL) was added, and the mixturevwas extracted
with CHCl;. After washing with saturated Na,;S;0; solution,
saturated NH,Cl solution and brine, the organic layer was dried
over Na;S0;. The residue was filtrated, and the filtrate was
concentrated to give a crude product (55.00 mg). The obtained
25 crude product was separated and purified by flash column
chromatography (CHCl;:MeOH:NH.OH ag=100:1:0.1) to give EM923
(45.10 mg, 86%) as a white powder.
EM923
HR-MS m/z:828.4689 [M+H]", Calcd for Cy3H,1CINO;2:828.4665 [M+H]
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chr omat ogr aphy (CHC13: MeOH: NHAOH aq=100: 1: 0. 1) to give
EMD23 (45.10 ng, 86% as a white powder. EMD23 HR- M5
nl z: 828. 4689 M+H| +, Cal cd for

E4IHALING12: 828. 4665[ MrH] 43 Exanpl e 25 Synthesis of
Ue%iﬁﬁret hyl ) - 9-di hydro-3' - N- ( p-i odobenzyl ) -

pyetideoel yt ¢ oty 63 'n-Nrngsthalp oaa—@h hiy@ve28) -NH (pHDoHEbénzyl) -

RN e SHREZ1 o 2 sol ution

(580.0 |') of EMPO1 (40.80 ng, O 0580 mmol ) in CHC13
I - Pr2Net Y,50.50 |, 0.2900 mml) and

broni de: 86. 10 900 W

was stirred at =:- |

("86—1-6—n'g—'8 )
moxture WAS“stirred at ropm P

tenperature f hr. After stirring, safuratled §
Na2S233 sol ut " 00 nmL) was added, and the%;rétlge
was extremsped with CHCL3. After washing wdh.saturat ed
Na2S203 sol ution, saturated NH4ACL sol ution and bri ne,

the orgaqigc ¢E?¥%&Oéé3&ahd£{’ﬁ %{;F‘F%MS%OT@%) of EM901

resi due was trat e Wwas
cbhcEhtmapt € Q%Qgimn@la amud:HCﬂﬁoden:e £35S d0i+BY.NEtTHE0 .50 ul,

O o AT By by CLEBRL S RECFPRAHBH £ T8 ma,

QRAmD: Iﬂmcﬂl.) 1)artcb tdiev enixEMB24 we48s20ritgd 90% 088 Bemperature

¥\,h|te powder. 20 EMD24
or hr. After stirring, i-ProNEt {50.50 pl, 0.2900 mmol)} and

p-IBnBr (86.10 mg, 0.2900 mmol) were added, and the mixture

was stirred at room temperature for 2 hr. After stirring,
saturated Na;S;0; solution (40.00 mL) was added, and the mixture
was extracted with CHCl;. After washing with saturated Na;S,0;
solution, saturated NH,Cl solution and brine, the organic layer
was dried over NayS04. The residue was filtrated, and the
filtrate was concentrated to give a crude product (55.00 mg).
The obtained crude product was separated and purified by flash
column chromatography (CHCl;:MeOH:NH,OH ag=100:1:0.1) to give
EM924 (48.20 mg, 90%) as a white powder.

EMS24

HR-MS m/z:920.4011 [M+H]*, Calcd for CssH7iNO12I:3920.4021 [M+H]
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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HR- M5 nf z: 920. 4011 MwH] +, Cal cd for
CA3H71INOL2I : 920. 4021 MtH] Exanpl e 26 Synthesis of
de(3' -N-nethyl )-3" -N(p-chl orobenzyl ) - de( 3-0-

cl adi nosyl ) - 9- di hydr,o- pseudoer yt hromyci n A 6, 9- epoxi de

(EMD25) HO OH., Wi is HOH \N p-Cl BnBr PPr 21EL N,

f .M OH Of O 6H /\O\
Q-cieniP)| bt Nan cl

(37460 0. 89 mmlj-—cbt—m—ned»rn the &
bel ow nefiti gned Exanpl e 5% n cHers mere
i-Pr2NEt©(128.0 gl, 0.6890 nmol) 5 and p-GiBn (141.6
ng, 0.6890 nmol), and the mixture was stirred at room
tenper at yiwesef Or 2 hr. After stirring, satprated
Na2S203 sol ution (40.00 nL) was added, and the m xture
was extnder dit witimosgHEL8, Abt ar sndshiog WbBH. 8 auly abt£dEMI34

0 ur n and Line
(RE e a0 e et i i B Sineiona
ERample wslfﬁldmlagt ﬁé,rea&ddbhe,z PrgﬂE@telzmsa ul, 0. hGBQO mmol)

co cen ted e acru roduct (50.00 nmg). T
I?Ed{efﬂ? tﬁ\zlld‘%,‘-i' v%éd@ézmléd a4 SOei Piggupp was

E{:ﬂﬁf‘ed cot Updbrt et 18 aRN Y CHCH3: . Mgk NEMQEL r i ng,

aq=100:1:0.1) to give EM25 (33.00 ngy, 72% as a

AT B BRRdER25:95 ENDIE aaR- (VS A0z m167®a§7@5d[9{%-|—|]md the mixture
%ntﬁxéf’éc%éw&%hmoﬁﬁg kit ng RO & ttlated Nays,05

esi' s
gde(3tr) ashinosatied d&{,81- dbﬂ[ﬁtlwhaﬁhﬂol))rﬁne, the organic layer

PRS0 P D, PR D B SR e
£ D £xte N2 BRI to give a crude product (50.00 mg).
The obtained crude product was separated and purified by flash
column chromatography (CHCl;:MeOH:NH,OH ag=100:1:0.1) to give
EM925 (33.00 mg, 72%) as a white powder.

EM925

HR-MS m/z:670.3705[M+H]*, Calcd for CisHs;C1NOg:670.3722 [M+H]

Example 27
Synthesis of de(3-0-cladinosyl)-de(3’-dimethylamino)-3-
morpholino—9—d_ihydro—pseudoerythromycin A 6,9-epoxide (EM9286)

QJ

To a solution (937.0 pl) of EMS14 (71.20 mg, 0.0937 mmecl)
in CHiCN was added 1.0N HCl aqg (937.0 ul), and the mixture was
stirred for 0.5 hr. After stirring, saturated NaHCO; solution
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To a solution (937.0 |) of EMP14 (71.20 ng, 0.0937
mmol) in CH3CN was added 1. ON HC1 aq (937.0 1), and
the m xture was stirred for 0.5 hr. After stirring,
8hupat ff) NakOBa 304 ut e
gn d the rr% xture mgéex%r?@acﬁléégr&%&%—gfzf 1‘1'%(3:@%(a with CHCls.
Aasarngashing bwitke, bximexnthﬂnarg&qmn L&yerdmmsddmﬂed over

%ﬁgﬂ resi due mas te an |Itr

con%-lg%ﬁa?lé T ow%? %F&g ﬁ’ﬁgl}&’te 60.566 ﬁgf"as
Ebﬂcebtﬁafl@rﬂi o g ige a:)r@.d.tu‘é I:Vﬁﬁ:lu&.ﬁtpa(f@i @@ #d. The obtained
purlfled by flash col um chronat ograp

CERRE PRRERE NHRH %%P—%@tlecb afmb@upé P)dy fy dilgsh Exdpsn

éﬁ oﬂa’Qt = H -
; 8%%%&% GHC B 30k MU o ée%%%?'éo?dggdﬂ'ﬁﬁmw give
EM9E§ah%5e3Q8m§yr&4&%|iScﬁ Whlte powder.
é (p br onobenzoyl ) - 9- di hydro- pseudoerythronycin A
3epox.de(El\/927) Br HO/NN- OHO 0 HO1 LO 100

HRHICE Fn By B2@2 . 368 8MAH 'O CaledCH3ENC;NONGE: €02, 306 (1+H)]
CH O EMBOO EMD27 Under N2 at nosphere, to a

&&3@4 200 nL) of EMPOO is (100.8 ny, 0.1400

£ aolded, 4200 mol )
gir}]%g p?%g%%gq(\}p{l%ﬁgpmbenzé% ﬁ‘orl déﬁﬂh%@o
DSaudoerYfh yomyeich theb 1A~anrme dead B2 ed f or 1 0 hr.
After stirring, aqueous NH3 solution (6.000 nL) was
added, and the m xture was concentrated to ¢
crude prodfyict (126.0yg). 20 The obtained crude

proggct
chro

p-BrBzCl Et;N
- CH,CN

EMS00

Under N; atmosphere, to a solution (4.200 mL) of EMS00
(100.8 mg, 0.1400 mmol) in CHiCN were added Et;N (58.30 pl,
0.4200 mmol) and p-BrBzCl (p-bromobenzoyl chloride: 30.70 mg,
0.1400 mmo;), and the mixture was stirred fcor 1.0 hr. After
stirring, agqueous NH; solution (6.000 mL) was added, and the
mixture was concentrated to give a crude product (126.0 mg) .
The obtained crude product was separated and purified by flash
column chromatography (CHCls:MeOH:NH,0H ag=50:1:0.1-30:1:0.1)
to give EM927 (107.4 mg, B5%) as a white powder.

EM927
HR-MS m/z:900.4091[M+H]", Calcd for CH7i1NO;3Br:900.4109 [M+H]

25 Example 29

Synthesis of bis—de(3’—N-methyl)—3’—N—(p—chlorobenzyl)—B—
dihydro-pseudoerythromycin A 6, 9-epoxide (EM928)
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to give EMB27 (107.4 ng, 85% as a white powder. EMI27
HR- M5 ni z: 900. 4091 M+H] +, Cal cd for

CA4H71NOL3Br: 900. 4109 M+H] 25 Exanpl e 29 Synt hesi s of
bi s-de(3' -N-net hyl )-3"-N-(p-chl orobenzyl) -9-

di hydr o- pseudoer yt hrgnycin A 6, 9- epoxi de (EMP28) 46
, 11 1 . pthbrob .1 H
CHEOAP6H Quiordnfaliehya? di Ch ugﬁé\@\u
ANDH kBRI I [
D03 (49.'6'0—0—§ !

4 haae vae METPURIC

1, 2- ‘ -
p- chl or obenza de (10.60 ng, 0.0755 nmmo?t), AcOH
(6.180 I, 5 0: ool ) and NaBH( QAc) 3 (22. 90 H
0. 1080 mm[g? were added, and the m xture was stiryéed
at 0C fof"¥35 hr warnmed to room tenperat urM92nd

stirr After stirri . sat ura

ol Ut | S CE g0 s bhEEeaaneae Tr 4SRN L i 4 e gk Eusos
ex9 | eT g, Vo I CHEb 1 A frer ,Washidhl oMddtnagkUkRlkedooled to 0°C,
NaHCO3 10 solution and brine, the organic |ayer was
rrfltPrRRanagbdshyde THE -E8smgue 0whd 5Pi Mmpdt edACARd (6hd80 pl,

61 1dg@t@ndBs SONGRIHY : C U r {
(62.00 wgcggsThe obt ai %gqgrgg%gggo gbté %@s@%)at%efe added,

andl the ifixdity Wdsasticoledmatc OPFOnEdog? aphyr, warmed to room
(BT MU AORE 8 10 0ol 010 Q0%
e HC@1 4040tipkiHb®,. 0CahLy #88 added, and the mixture was
Gareaciiniz 814, AS0RI M Exarple 30 Synthesis of
HSEUSOH Vi HPRAGId) AHR BreRe%cdea(EMIGRL dried over Na,SO,.
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
(CHCl3:MeOH:NH4OH ag=100:1:0.1-10:1:0.1) to give EM928 (32.30
mg, 55%) as a white powder.

EM928

HR-MS m/z:814.4515[M+H]", Calcd for CyHgIC1NOiz:814.4508 [M+H]
Example 30

Synthesis of de(3"-N-methyl)-3’-N-propargyl-9-dihydro-
pseudoerythromycin A 6,9-epoxide (EM929)

\N_,
HO
w75ty
3}1 (s} ? 1) 13, AcONa , MeOH |
1\0 -
5 o P 2) 3-Bromopropyne

H
ot )
#PrsNEt , CHCl,
H E:§&:OH

To a solution (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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HN HOHHOHO O OHO1)12 , AcONa, MOH 6H OO0 \0
O~ 2) 3-Bronopropyne inPr2NEt, CHC13 0 V- V~H ~H EMBOO
EMB29 To a solution (12.67 niL) of EWMBOO (909.3 ny,

. 19,
%T.rglg)z’fﬂf%gi(&lrﬂé@}@%ﬂ‘@%@ﬁ@ ?N%lg 5(&?2{1 dmf:%?ure was
SapiCbemed| te i lom, basmite tussing x.tnmsemml mmﬁdartmd ahd belrred at
?@«%C u3|2ﬂ]g uni ve.;@gl i ndicator and sti rred at

Taf-or ASERFr FRYT T RNASS¥ 200! 4P I ”W?s was added,
afddethe ahdtihe waxtadEl oot Hepe@@Wure. The reaction
teggerature. The reaction 5 mixture was extracted with

Bre AF e 8r oY IRA it £Hfed ASeRTITABIT britle 2 mixed
388 MO £ the: 9k 9a Gy awer tlg(@t ﬁga?ﬁ?t cOY§ er W Ng2SYried over

The residue was filtrated, r at
Barigant rﬁh%dret@l@wevaas cﬁlﬂdlarqh'&diuaind tiheefiRRrate was

-, ProNEt (1,100 6..335 |
GOIPERIEtEe fo ($EH G el St Py iR I Hhmpapere, -
aramﬂﬂolorlo(ol%i@? 6”13)3501‘-nmth? aght QLBEQm%HQSyﬂé ogaref . o p1,

é8?§ rrg 1.267 in CHC13, and m Xt ure was
? gt r"b%‘?ﬁt diurde SPULLaEY uﬂf fdr mLat Py £hg,
3 I d r
LR Edfbac: KBl S ARBENY SRVBRGYy and che

@%X‘F‘ﬁé@l ¥as a3t ioead tadhpmaat m«ealprearatLZehrEorAﬂt br. After

ELLEELAY, PRUARhod, IREOREP ObULlgho(PO018, T M85 opyme

MVB[QV\@BJWI@QBM oSt Wedlee G dNRAS2GRd %ﬁleuhh.ﬁﬁure was stirred
turated NHACL solution and brine, the organic |a

STAPT PR REEESALT ife Nifesi BEE%a%tHTF%%t e'aattalfﬂjted

tas,80 §cbi1§1fﬂr? WD @%&qnWa%t edideq, 95}&8 @h%rfdgﬁture was
product (940.2 ng). The obtained cfude product” was

exphraied vath fthGlsi edrbye s eathing|with datomsEtegr alpb9203
LR GOS0 1o blol e Ot s 1oy
WS 0df MidH overCalp80f or TEROHGINGILR: %42. 4142rbMeH] and the
§¥f¥¥§é2:¥%s concentrated to give a crude product (940.2 mg).
The obtained crude product was separated and purified by flash
celumn chromatography (CHCl;:MeOH:NH,OH ag=100:1:0.1) to give
EM929 (600.1 mg, 64%) as a white powder.

EMS929

HR-MS m/z:742.4730[M+RB]*, Calcd for C39HegNQ12:742.4742 [M+H]
Example 31

Synthesis of de(3’-N-methyl)-2’-0-3’-N-bis (benzyloxycarbonyl) -
9-dihydro-pseudcerythromycin A 6, 9-epoxide (EM930)

CbzCl , NaHCO,

EtOAc

OH
EM900
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Synt hesi s of

de(3' - N-nmet hyl)-2'-0-3" - N-bi s(benzyl oxycarbonyl ) -

9- di hydr o- pseudoer yt hronycin A 6, 9- epoxi de (ébl\/B?éQ) kK |

N\ £z 69. 801y QOEN 6,975 mmol
NaHOCE o O e o H e ) QERRED R 95055 61275 mmol)
ip| GEPBa ¥39. 3dded \NaHCEMIBGO 709. 604164. 6. msl MhothzCln

E%enz%(\@}? %%&F%F%?orl 9q‘14g 9{5%%6 1%2 mﬁl%% Wagsadded

adeedi sd) opvd Sithe ack e Riad Ll'fe%t\éﬁls tealoed £8q 7@&9% for 2
[ s hr. After stirrin Et 3N was added,

)
Bl CHE S e s Eoel cta® | em ARshpdin it it eas cooled

£8aBbbR N dhpd A EL MBS Xl %E%@l%t Hlxgﬁj%cwaéféﬂracted with
washing with brine, the organic [ayer was dried

REQRIY . Afiten ssistdaonas thi briagedthendroaei¢i layeu: ewas dried

Reent rat e v duct 0
?.?‘ﬁ% ot%%) Aided 1o g’f%soecg‘{per g'aaﬁsct 1&%55‘33%& é-‘PgdzBﬁd%%rate was
cpoma:ém’eﬁamd fil i veoldirerudeh ipertegr aPhYo0 g). The obtained
éCHga " NHAOH ag=50:1:0.1) to give EM30_ (6.365

OBI uct Wag & d goshpurified by flash column
094 d

P G 51230ﬁabPI NS s Wami's B oS fage, BMo30
0f - 3t I~ N4t 1RA )2 2~'h10'—98 pwdﬂrs( benzyl oxycar bony| ) -
%5 0- cl adi nosyl ) - 9- di hydr o- pseudoer yt hronyci n

6, 9-epoxide (EMB31l) ~ ~bZ HO N +r.. Cbhz N CbZ ...tO
HOMHZzn/ 9 W S 10 [Magla ] "CHRENE-£66 €, N0, Na: 994 .5140 [M+Na]
Example 32

Synthesis of de(3"-N-methyl)-2’-0-3'-N-bis (benzyloxycarbonyl) -

de (3-O-cladinosyl) -9-dihydro-pseudoerythromycin A 6, 9-epoxide
(EM931)

\N _LCbz

x5l

HClag, CchN,.

EM930 : EM931

To a solution (104.6 mL) of EM930 (5.081 g, 5.230 mmol)
in CH3CN was added 1.0N HCl ag (52.30 mL), and the mixture was
stirred for 4 hr. After stirring, saturated NaHCOz: sclution
(400.0 mL) was added, and the mixture was extracted with CHC1l3;.
After washing with brine, the organic layer was dried over
Nay;S04. 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 EM331
(4.028 g, 95%) as a white powder.
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O bH OH EM30 EMB31 20 To a solution (104.6 nL) of

EMD30 (5.081 g, 5.230 mmol) in CH3CN was added 1. ON

HCl1 aq (52.30 nmL), and the m xture was stirred for 4
BMo3After stirring, saturated NaHCO3 solution (400.0

nm.) was added, and the m xture was extracted with
HBHCIS3 m/ zAfBtldr. 4384HMAE 1 Wi t Galed nEor tCweHalNGatisd 4.83518 [M+H]
>=SF @ over 25 Na2SO4. The residue was filtrated,

[trate was concentrated to give a crude

Protiecti s 4322 Q) actliglobbaBredcl £AUAEsPI pdocdi N@Sro-3-keto-

eparat.ed and pyrified by flash colum chronatograp@y
OfﬁcfkrélW@GHthﬁ&@ﬂoa\qééom9¥sh9}l{l@"@ﬁ@@dmmhrqus 6,9-

dbo:3RM4 138 13 WhirhenReWwdeEN948) 3 EMI31 HR M
M z: 814. 4384 MrH| +, Cal cd for C44H64N013: 814. 4378 M+H|

gxanpl e 3 Synthesiglf} o
- O acet yl - de( 3- 0- gl adi nosyl ) - 9-di hyd
I Rethy | 81 =3' - nor phol i no- pseu

3 %m@ma{me@&mzw X

E . 40 O Doss rwarrg%gggr—odrnan' OO0

f O O EMM48 2 Under :

to a solautimn (4.560 nL) of EMP48 (152.5 nmg,

mol ) obtained in the bel ownenti oned Exanpl e 10 48
in CH2CEEM9o#8s added Dess-Martin periodi nane ( EMs38 ny,

0. 391 \ ] xture was, stirred f 2.hr.

Af vor UoRRR, I 20imett S SRS sy ¥os g o prase

(et .&daed, Car@st hewoll) Xbbt 8invasiext hacheTownidh @l Example
fter washing with saturated Na2S203, sol uti on

ok gﬁé‘a?m%éosﬁ%%ﬂeéﬁ-aﬂﬁatm RETiPAéNBRgant €518 mg, 0.391

@87, &Rl dhieCthiQ¥areNIZS Mt FREQT £5F UM MBS After stirring,
filtrated, and the filtrate was concentrated to give

satamgdedNedbzts gedotdon (50.00 mL) was added, and the mixture
was extracted with CHCl;. After washing with saturated Na,S;0:;

solution, saturated NaHCOs; solutiocn and brine, the organic
layer was dried over Na;S0;. 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 ceolumn chromatography (CHCli;: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 C34Hs4NO1z:668.3646[M+H]
Example 34

Synthesis of de(3’-N-methyl)-3’-N-ethyl-9-dihydro-
pseudoerythromycin A 6, 9-epoxide (EM933)
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ng). The obtai ned crude product was separated and

purified by flash colum chronmatography

(CHC13: MeOH: NHAOH ag=100:1:0.1) to give EW32 (151.1

ng, 90% as a white powder. 20 EMB32 HR- M5

n z: 668. 3642[ MrH] +, \Cal cd for C34H54N012: 668. 3646[ M+H| \

t hesi snwof B NN
| )oisrﬁz@t hyl &;.@I“W%E TSI
cin - -

33) 50
hane HQ ~-J 0 -Pr2Net, CHECN®

G K OHOO0'00/ Op O 10H pOH % EMeOL o~
EMD33 Under phere, to a solution (586.0 I) oH
EMB01 (41.20 \ 0.0586 mMmuvl) in CH3CN were added ©

i - Pr 2NEt 2.1 1, 0.5860 mmol) and bronoet
(43 70 IER‘%)QSSGO mol ), and the 5 m xture vvatﬁﬁ:;rred
rature for 22 hr.

i xt or BUHEE o RSB ENSSGe. 4 aseprPEdohol S1aadhmt ot misor

Fant berimor e0. 0586 A1 ( 102.3HeN Qe28684418! ) - PBQth (102.1 pl,
B g thane (43.70 1, 0.5860 nmmol wer e added,
h xFRP e m%%dskmm%thaate 50C £ mla B S8R0t @tmol), and the

Skt 1k80wasabt] &l NO2SAB 1 gE i red f%o 290 h'fL) NBSer

added, and the m xture was extracted with
Atttérlwashtlng W x i se t wear s thesh e 3205 659Gl ahdoai:.lrred for 134 hr.

HAC [ nd, brj he o anl Ia er
SaEhEREE- et 3eds (193] Plei Bugoghotmed frae thane
(h3. 70l pl at@. 5860 coRLION el hdded, Jiav@ @her mﬂﬁtateduab stirred
éSO 89 2%? The obtai ned crude product 15 was

Epal &t raﬁ'tf Bdri f FEEChyS T RS G0l S A I shdte§eQpipplution
(S0I00.6: MEOH A =B kHd 119 %sEuﬁ%ﬁe&%&Quh CHC1;.
g‘%ﬁ 86% _as a white powder. EMB33 HR-M5 mlz:732.49

1‘~I]?+Wa~‘€%+% Yigth CEENEENGTD NA3 2. &8 9 L1iph geturated NH,C1
Ex 209! 6n 3304 brine, the organic layer was dried over Na,SO,.

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 EM933 (42.40 mg, 86%)
as a white powder.

EMS33

HR-MS m/z:732.4911 [M+H]*, Calcd for C3gHoNO1:732.4898 [M+H]
Example 35

Synthesis of de(3-0O-cladinosyl)-de (3’ -N-methyl)-9-dihydro-
pseudoerythromycin A 6,9-epoxide (EM934)

\ o

20757
O H,, Pd{OH), EtOH

EM931 EM3934
Under N, atmosphere, to EM931 (108.4 mg, 0.1330 mmol)




Synt hesi s of

de(3-0-cl adi nosyl ) -de(3' - N-net hyl ) - 9-di hydr o-

pseudoeryt hronmycin A 6, 9-epoxide (EM34) HON ,,Cto
@hzeHaaRea Okl 20 OH O IO Qa SR ? 0

EMD31 EMD34 oA rm“?éjg'hére EoR B, 068 £ 5 % the
Dix83pentids) sBiryed euraw@dizpa(cm)s@heze 20 nggamanelmﬁeﬂature for
2960 MU $SLLE

at msph%%%era?éﬂo%%q}génp%r a%nurx\é%frgr %%1% ?3?’ and the
§iltrahg, wanecmaemmm tfo Idiras ed cr&idé t;ﬁ@duﬁ:rtl t(uat)el mg) .

ﬁﬁ ggcentrated to e a crude product (150.1
athed Sride %eéjﬁéraé?@é’da@ﬁdpb‘ﬁﬂiﬂieédby flash
b&lﬁﬂnﬂséﬂhr&@é%\r R, a&BbHG PR -10:1:0.1)
agq=30:1:0.1-10:1:0.1) to give EW3 70 30 ng, 970
5@ alm.w%mm 3EwRs O HR NS @ zrhazt@ peFRerMH| +,
fabeg for C29H54N09: 546. 3642 [ MtH] to Exanple 36
Synt hesi s of
dB(13S Onlt 2tk 6103622 POHIhy Gadcd- Kok ocsheit H0g: 546. 3642 [M+H]

10 inet | 2m no) - 3' - nor phol | no- pseudoer yt hronmycin A
fde 12, 13-carbonate (EMB35) O ACO 7~ MeCH

15

20

25

Syathésls Cof &b -35 Q OD
%ﬁ280 ) %f Eﬁ%égfﬁ%ﬁ%%ﬁ?ﬁ%?%lﬁzdgﬂgé§o 3 kété hHRB

tEe Ry Iy a%'wr%qnnh@dwmdﬁﬁryAhmemysunr Ai 699 epoxme
1@e1@1ggfg g@% aﬂgf gitrated to give a crude product
<‘;n e tal'ned crude product was separated
and pur| fied by flash colum chromatography
©CHC13: MeGH: NHA0H af=180: 1: 0. 1) to 20 gi ve EMP35 0
(93. 00 ny 100@@ as ite powder. MB35 (T;)
Q N

MeOH

EM935

A solution (6.280 mL) of EM932 (104.6 mg, 0.157 mmol) in
MeOH was heated to 50°C and stirred for 68 hr. After stirring,
the mixture was concentrated to give a crude product (101.2
mg) . The obtained crude product was separated and purified by
flash column chromatography (CHCl;:MeOH:NH4OH ag=100:1:0.1) to
give EM935 (98.00 mg, 100%) as a white powder.
EM935
HR-MS m/z:626.3533[M+H]", Calcd for CsHsNO:1:626.3540 [M+H)

Example 37
Synthesis of 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)
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HR- M5 m z: 626. 3533[ MtH] +, Cal cd for

C32H52N011: 626. 3540 M+H] Exanpl e 37 Synt hesi s of
de(3' - N-nmet hyl )-2'-0-3" - N-bi s(benzyl oxycarbonyl)- 25
de( 3- 0-cl adi nosyl ) - 9- di hydr o- pseudoeryt hronycin A

9- epoxi 12, 13-gaghonat e ( EMD36) ® z N--Cbz\
Otri ene, Pyri di ne CH2Cl 2
pene By dine [l
49]80 nL) o g¥ 2. in

o0Ted to -78C, 2pyr|d| ne :
nmol ) aglided, a solution (99.70 nL) of 5§ i

tri phosgene (1.479 g, 4.984 nmmol) in CH2Cl2 mas added
dr opwi SEEM3nd the mixture was warned from -?@dst o
roomtenperature and stirred for 0.5 hr. After

stl rrlqmierséizuﬂameﬁlpma g os et uiokon ((4@)-&33 mD) s EM931

B4 et ey SRS AMREO oot £ gRE, Pyridine

(o} J480 nithe 2% 9O gawil¢ Wwageaddes, dai edlovesn Na%SOAO mhe of

d f | t ed, d the filtrat
R d 4 Se 4 -2BAdEnBTadin: CRaloonog) addg dropwise,

AR ANPGRS REATYaRS ﬁ@@'ﬁg%j A ko iidrptddire and

colum C romato rap
sHeizrosl oy D- X &g vafmsstwrm gsawfateﬁ Nfls@Ai selution

DS, a3 IR N 1 D200 Yo il b, o,

Aifen(e ‘»Nrsr]‘alﬂgylv\blt& s@t3'raleHi NéHEOgyém]zmmrbdmd )brlne, the
che 3 O | adi nos%se)q_%e?clsh ‘%r’lg&'a%éégt u;j:é)% Lper ow s Plltrated,
and the filtrate was concentrated to give a crude product
(1.900 g). The obtained crude product was separated and
purified by flash column chromatography (CHCls;:MeOH:NH;0H
ag=100:1:0.1) to give EM936 (1.882 g, 90%) as a white powder.
EM936

HR-MS m/z:862.4000[M+Nal*, Calcd for CysHgNO1aNa:862.3990 [M+Na]
Example 38

Synthesis of de(3’-N-methyl)-2’-0-3’-N-bis(benzyloxycarbonyl) -
de (3-0O-cladinosyl) -9-dihydro-3-keto-pseudoerythromycin A 6, 9-
epoxide 12,13-carbonate (EM937)

Q

\-Cbz
CbzQ
_\\O\m Dess-Martin periodinane -~ -

CH:Cle

EM936 EM937

Under N, atmosphere, to a solution (40.80 mL) of EM936
(1.718 g, 2.047 mmol) in CHyCl; 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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N Cbz NNCbz O p O CbzO uO Doss-Martin periodinane 0 O
OO0OCH02 OOOOH OO0 EM36 EMP37 Under N2
at nosphere, to a solution (40.80 nL) of EMP36 (1.718

L) 2 adaEd,) dri GHCHE T eaddad eResachBE kith CHC1;. After
peri odi nane (4 343 g, 10.24 mol ), and the m xture was

washing witth fspturagee NaafiQyr sedbtipng, sahunabeddNaHCO;
t 3 d
NP2, Sﬁ'{dj Bﬂrhe( g:gne of%%egg)li})%%r?ggg dr?ﬁgngpgmr tﬁagso.;.

m xt ure was extract
Brae uresst doth a2 33 1adaiteidon ,anﬁaﬁ:heatfekdtlklatl@(nassobutfemﬂrated

and_brine, organi ¢ | ayer. was drjied qver,

e e otk o3 000 W ne FFF  BifRingd crtide product
W08 Casp i 1l SarldD pRirMe idoC byd 1860066l ufnh. EHQOﬁAto(ﬁlsphy

obt ai ned crud;wgroduct was separated and purifi

ed b
(GG - B OHNHGPH T SR bifhyl) (CLCHFVEBRIUOHEES g, 978) as

20770 o give EMB37 (1.668 g, 97% as a white
povvderel ‘%Nge?ft 1o HR-N5 i z: 838. 4012 [ MH| +, Calcd for

EM%H60N014: 838. 4014 [Nﬁkﬂ Exanpl e 39 Sypthesis of
et A o) e hed S56 Jonfdonat 838 . 4014 ey
geadponate (EMD3B) O O I\erz \ NH Cbz0 HzZ ,

W%Q—Etm OHor. 0 0 15 EMP37 EMP38

IR NE a?tfms%egﬂ?gpgclﬁéilewﬁ) (-? déhygro137ketomde |3’ -N-
Q;M,M&% il (

I%%é nixturecg&% stir &%u%gérgkgpg%%ggpﬁgfggagé%%%ﬁgge

tEMpE)at ure for 3 hr.

\N’Chz

Hz, Pd(OH), , EtOH
o751 Ha POy BOY

EM937 EM938

Under N, atmosphere, to EMB937 (1.461 g, 1.745 mmcl) 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 stirrrng, 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 (CHCl::MeOH:NH;OB 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 C,gHsNOig:570.3278 [M+H]
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After stirring, Pd(OH)2 (292.2 ng) was added under N2

20 atnosphere, and the m xture was stirred under H2

at nrosphere at roomtenperature for 2.5 hr.

B yy e, after stirring, Pd(OH)2 (146.1 ng) was
—added urnder N2 at nosphere, and the m xture was

%xn’qrheaachmmferdel-@’awn@m&nefrlé -3f -Nodmr-thhpechenrel f ode IL3 O-

L R S Yt BRSO LB LLEL "800 oo

concen
bt X6 nedrbaratae (mmdsmt was separated and purified by
flash colum chromat ography (CHC13: MeOH NH40H
=50: 1:0.]1-30: 1:0. ) to give EMI3B (967.3 |y, 97%
as owder. ENB38 30 HR-MB 7 M

2]

cl adi nosyl ) §9- di hydr o- 3- ket o- pseudoer yt hro
6, 9- epoxi de’ 12, 13-carbonate (EMB39) 0 0 AH P o H

.0 p EuBRBr , f PrZNEt ~Ycr2ZD O O O O EMB38 EMD39
To a sol uti on (5.330 nL) of EMP38 (303.4 nyEM8*9533

mol ) 7d iy @é@lﬁl\&%fetsa@@@dm) Pb%NEM9§§2$363| 4 é?33@ 533 mmol)
nmol ) and p- C1BnBr (1.095 g, ,

in @3Htla wesestddeddi-Bngddt NZB%& rm$l|dhet5e330 mmom) and p-

SEIRSLAURT o, 2 Bro B8, 1008 LEET Ay spLugal e irre

undd e aascepheaet et nooh ChtfiSratAiterfowmshimg Waifher
sat ur at ed 25208 sol ution NH4C1_ sol ution
SEFHGe S5 tre bt v s Pnsel Chaeha PRUD BVEF NeSssded, and

e Heahfue WS exftiraltabeds tangntehe, finlftkat %a%&ng with
concentrated to give a crude 15 product (350.1 ny).

S&f@lmﬁ%i MedSefugelpitdgnet sahyraepdr Bl sa:ridltpunn fangd brine,
W, © a
140‘8‘35#“%'0 Rk S{a\%gﬁg%g@g%})éizf_igﬁ% ; 9%1? %th‘\%% by
immthatedlﬂﬂﬁaathe filtrate was concentrated to give a crude
product (350.1 mg). The obtained crude product was separated
and purified by flash column chromatography (CHCls:MeOH:NH,0H

ag=100:1:0.1) to give EMS39 (342.5 mg, 93%) as a white powder.
EMS39

HR-MS m/z:694.3353[M+H]*, Calcd for CssHssNO1oCl:694.3358 [M+H]
Example 41

Synthesis of 9-dihydro-de (3’ -N-methyl)~3’-N-i-propyl-
pseudocerythromycin A 6, 9-epoxide (EM3S40)

\ J\
NH
HO \N
- Hm HQ Hom
; i O Ome,, o
OH O iPr , iPryNEL
Lo éH C. ;
I o CHCN

Yo

o o
OH %OH
EMS01 EM940

Under N; atmosphere, to a solution (564.0 pl) of EM901
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HR- M5 nif z: 694. 3353[ M+tH|] +, Cal cd for
C36H53NOL0CL: 694. 3358 MtH] 20 Exanpl e 41 Synthesis of
9-di hydro-de(3' -N-nethyl)-3"-N-i - propyl -

RFSREY 0B Rl B PR e s ie b STy, 10820 wa,

CHHEAY Inmed 1 )OandH iGRr IENRG 1 cBEbp4Opafidl 58na©rpLQ 0.5640 mmol),

0 G R0 s iy 157 R aN HeFeZadadaF - prafigr sirring,

j%ga@tplss 805840 mbaoamoly%ﬂd (2-podoFe[ENQil, 0.5640
56.30 |, 0.5640 mmol and the mxture was stirred at

el ) e resadded A thei pixpyre wapr pNEFredgapoS§°C for 26.5
8 d lxy456 | 564 |
13- 5 g%rgﬁghs)noég ;= BrIng 26 13k lg gg g g&% 13%91%%@5161 ~PrI

adde the fixture was stirr
trl2 Furlherlndi28, mmol) 2 NEtre( 2686ed, Iand. tR8 mimtyrandas stirred

112 1.1 mol ). wer.e adde and
A lPe B4 Pi b SAEHOC T 655 HEUIARFg) Naz5:05 solution
630 y00 mg,) saisursaided, NaAGS2Chesaluti108 w(aQOe;@erard:ﬁed\mlth CHCls.
ded and the m xture was extracted

T R Sa4 AL REuN R RO LBt LR e turated NH,C1

M&Hﬁirﬁ%dﬂ"%@l{némﬂh@ %&ﬁaaqcbnapsr ,he Qfﬂé@' Své AL S04.
was dried over e residue was filtrated, an

Thﬁs #qsltdrv@t efa\ﬁaéld-@r@éﬁtiryata@d the §ilbratervae @@mtrated

rude od r
3 P 0E ez b0 et B M9 BE pet s AR R AR product

v(ﬁ-l@le’i:dh‘&ﬁdsd\lﬁ#ﬂl—lpanr&f&@dlb@ £15868h1c61dmn t oh ot ddBehthy

89 M40 HR- MBS

1754819%45!%5%@14 a#q- Gt %ggHPerhdlﬁ"?%VSog%PﬂMu( 16.10

mg, 3B%) as a white powder
EM940
HR-MS m/z:746.5043[M+H] +, Calcd for Ci3sH72NC32:746.5055[M+H]

Example 42
Synthesis of de(3-0O-cladinosyl)-9-dihydro-bis-de (3’ -N-methyl) -

pseudcerythromycin A 6, 9-epoxide (EM941)

EM934 EM941

A solution (16l.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, atmesphere, and the
mixture was stirred at 0°C for 1 hr. After stirring, Na;S;03
(6.000 g} was addéd, and the mixture was warmed to room
temperature. The reaction mixture was extracted with CHCI1;.
After washing with mixed solution of brine and NH,OH, the

organic layer was dried over Na,S0;. The residue was filtrated,
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Exanpl e 42 20 Synt hesis of _

de( 3-0-cl adi nosyl ) - 9-di hydr o- bi s-de(3' - N-net hyl ) -
pseudoeryt hromycin A 6, 9- epoxi de (EM41) HO H NH NH=

P SO 119 ‘A e Wi MEAdent ra®EaOt Ov® Pfhbe E}B@é”éuct
EMB41 A solution (161.1 nL) of Na (222.2 ng, 9.666

(i )2 img )M Ofhgagbeabned coude, PEMIBZE (878, Bepagated Bnd

'PR : a ]
R SD byl E1th o1t G EndEBoRTBNY YERE) G .o
-3 0rl 0 Nr-10Aflt:dr. 19t itor ghge EEM2%520354867 049, g¢4¥psas a white
add?d and the m xture was warned to roomtenperature.
%%mction m xture was extracted with CHC13. After
B4 Ng Wi th m xed solution of brine and NHACH, the 30
anic |layer was dried over Na2SO4. The resi due was

HR-MG 1/t 53556 S MHHA £ | G2 ket et ol Brliont § 3¢ cHiR QIM+H]

ég%ﬁ;r%(ggpde product (870.2 ng). The obtai ned crude

s separated and purified by flash col um
Syhrigresticy reefp lae (GCHEEBeb@H) N B6-37 —-N-bis (benzyloxycarbonyl) -

St SRR B s B

ml@-fﬁp@w&@&% 232:3486EM8LD) Exanple 43

Synt hesis o

EM931 EM942

To a scolution (8.434 mL) of EM931 (686.5 mg, 0.843 mmol)
in DMF (dimethylformamide) were added PPTS (pyridinium p-
toluenesulfconate: 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 NaHCO; solution (100.0 mL) was added,
and the mixture was extracted with CHCl;. After washing with
H»0, the organic layer was dried over Na;S0;, the residue was
filtrated, and the filtrate was concentrated. The concentrate
was dissolved in hexane:AcOEt=1:1, and the solution was washed
with Hz0. 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
(CHC1l3:MeOH:NH4OH ag=100:1:0.1) to give EM942 (697.6 mg, 97%)
as a white powder.
EM942
HR-MS m/z:876.4503 [M+Nal*, Calcd for Cy7HeNOj3Na:876.4510 [M+Na]
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in DVF (di met hyl formam de) were added PPTS (pyridini um

p- is toluenesul fonate: 2.120 g, 8.434 mmol),

Me2C(OWe) 2 (acetone dimethyl acetal: 5.497 ni, 44.70

gggH 1e ) the mixture was stirred under N2

at roomtenperature for 21 hr. After

%tntrhrasntgs cs.’atder(@t' eti-Nekg2 ) s8l ubr-3h-10ds Ooetzy hesycarbonyl) -

d an the l. X cted w,th
SHEEE TSRl e ke PELaF ettt igdnrin p 6.0
epeati ¥ 234, 3—tlla,e;prra§;iydliaen@s ackthliragrd43pnd the
filtrate was concentrated. The concentrate was

di|ssol ved|in hexane\AcOEt =1:1, and the|solutio
+h H20. The-SFganic | ayer vva grie

é@r uas filirated tye MditllaOrsZ

| ash col um chr omat ogr aphy
( CHCL3: *NHAOH ag=100:1: 0. 1) to give EMI4Y (897.6

ng, 97% a white powder. EMP42 30 HR-MS

7 876 MR weNa] + Cal cd for EM343

CA7H6 M3 82&@9&%%0 PTsEHAe (4 SNUSSIGE EMo42
of de(3'- "N mét hyl 0-3' -N-bi s(benzyl oxycar bonyl ) -

R B- Ot ,adl rﬁcﬁéiymog)dunyaﬁe)c& kestso apisiedd Besgt-Maohyi n

RaFE (1353 B olora iesssr or Bt bR s
quéﬁm e 20010 CRELYE! ye O 19 Db R ratoEhRAR,EMBuC on
Under N2 atnosphere, to a solution (11.30 nlL) of

(M0 B ™y, TS5l pRdy tRRRBIBTRAS dARoRR EBRCL St eh CHCL.

e d o4 AN 4A%n3 s&&uratééozaaz@éda s8DGt188, Nt W fred NaHCO;
was stirred for 2 . After stirring, sat ur at ed

82081 sgiditirdmelo t@moorgam;): wayesdded, dobedt treer NapSO,.

B4 AR B AL L S LB ot e

t&ﬂdg:bfe ne,crivtz @irgatict I(ayermvvgs LdrTiesl aiveri Mda? SRude product

The residue was filtrated, and_the filtrate was
WaHh cseraLated and purified by flash cclumn chromatography

(CHCl3;:MeOH:NH,CH ag=100:1:0.1) to give EMS43 (480.0 mg, 100%)

as a white powder.

EM243

HR-MS m/z:874.4383[M+Na]®, Calcd for C47HesNO13Na:B74.4354 [M+Na]
Example 45 |

Synthesis of de(3-0-cladinosyl)}-9-dihydro-3-keto-de (3’ -N-
methyl) -pseudoerythromycin A 6,9-epoxide 12,13-isopropylidene
acetal (EM944) |

EM943 EM944

Under N; atmosphere, to EMS43 (406.8 mg, 0.478 mmol) were
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to give a crude product (1.700 g). The obtai ned crude
product is was separated and purified by flash col um
chromat ography ( CHC13: MeOH: NHAOH ag=100:1:0.1) to

' 4 0 1 i po
A o s TRar Bl o RO e BiReure vas
SCAFIGENODBNT: 8742 tiBsdphiiNa]at 200dEx drapipe i \Byentioesi2s hr.  The
af .de(3-0-cladinosyl,) -9-di hydr g: 3: ket o-de(3' - N-
RS, MBSodddsPPEh omfrn CHe6 LS EpBRp dins contentrated to
glidrel 3r ica@RieO piHocaiete (380ehahgf EVBRE dbtEihdH cdeCpz@duct
p H, Pd(OH)p , EECHHO O OO0 0 0 O EMA43 EWMP44 25
%@@Waéﬁ@gm parifdeg\by3flash. gohynn ochivanakrgyaphy

. d X A1) - E : ,
e o R G TP st e (2796 ma,
YPFomaserperndtter polwder2 hr. The mxture was filtrated,
the filtrate was concentrated to give a crude

roc?uct (300.0 ng). The obtained crude product s was
HrepE ai/ed saad 3p9siirad* bycdles he ool ey, Jbi O5sd ouT SohA-H]

CHC13: MeOH: NH40H ag=50:1:0.1-10:1:0.1) to give EMB44

999% as a white powder. EMP44 HR-NM5

YrRBA < BLMHL b cSaberloLot ) CHLEBANIS, 584 F79( MeH
"0 Exanpl e 46 Synthesis o
dHaEed-hylarddion osy Hrogpbchjdropdenudoerythromycin A 6, 9-epoxide

 LRAR TRBIETLO L7 Peraderr ol A
O,
N (;;7

tri phosgene, Pyddine Hpo ~' //_ HOH (IH CH2C12 r01O OH
g&m 'triphosgene,Pylidine» Hm

CH,Cl; A 0

0

EMS26 EM946

Under N; atmesphere, a solution (8.620 mL) of EMB26
(259.3 mg, 0.431 mmol) in CH,Cl, was cooled to -78°C, pyridine
(418.3 pl, 5.172 mmol) was added, a solution (17.24 mL) of
triphosgene (255.8B mg, 0.862 mmol) in CH,Cl; was added dropwise,
and the mixture was warmed from -78°C to room temperature and
stirred for 1 hr. After stirring, saturated NHy;Cl 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,S04. 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 (CHCl;:MeOH:NH,0H
ag=100:1:0.1-50:1:0.1) to give EM946 (265.7 mg, 98%) as a

white powder.
EM246
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OHO EM26 EMP46 15 Under N2 at nosphere, a sol ution
(8.620 nL) of EMP26 (259.3 ng, 0.431 mml) in CH2C12
was cooled to -78C, pyridine (418.3 |, 5.172 nmol)

e AGged.c % %@M[mn (*17c£fcc§ftﬁo:9fc32i1g N@agﬂwgsgv [M+H]
(255.8 0. nmol ) was - add dr opw se
E&Sﬁﬂ&l@%xture was vvarmsdfrom 78C to room

DA S A LorCeERet) 130-5-Tby Ak EanghAY | Tk 3-o-

ctmmlmostymemwmoaet-eétwph e@ﬁ@@igthmﬁyetnms@j Prgepoxide

o e R “aver rassn MR8 el due was. o

filtrated and the filtrate was concentrated to give

alcrude p oduct 25 \{";85 3 ng). The optai ned |crude \
t ) Ed and purl f| e b ol um N/Q
r o 1 - ’ .

‘ -| povvder EN946=H§'9 HR-I\/S nme:o6
Cal cd for @2H54NOL1: 628. 3697 MtH]  Exanpl
Synt hesi s_of

de(3' - NTBfhyl )-3' - N (p- chl or obenzyl ) - de( 3eMpar

cl adi nosyl ) - 9-di hydr o- 3- ket 0- pseudoer yt hronmycin A

6, 9- egéxidd&olytion) 33;. §6Br BHY| Pﬁeﬁ@9é et%@O(EmnO-Nﬁ—% mmol)

P e w08 o PRI T ol R0 RO onfe -
QA6 (B3 .0f mgvb43 96R30mO 1y, aﬁd396e nmbkfure WwEHCISirred
undet ?w‘% gmé:ég £ENE L {08958 1l.em§:3er-9£toure %gr az”‘?up After
stirring, saturated Na;S;0; solution (30.00 mL) was added, and
the mixture was extracted with CHCl;. After washing with
saturated Na;S;0; sclution, saturated NH,Cl solution and brine,
the organic layer was dried over Na,S80;. The residue was
filtrated, and the filtrate was concentrated toc give a crude
product {279.1 mg). The obtained crude product was separated
and purified by flash column chromatography (CHCls:MeOH:NH,0H
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 CagHsgNOsCl:708.3878 [M+H]
Example 48

Synthesis of 2’/-0O-acetyl-de(3-0O-cladinosyl)-9-dihydro-de (3’ -
dimethylamino) -3’ -morpholino-pseudoerythromycin A 6, 9-epoxide
12,13-carbonate (EM948)
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a BnBr (813.7 ng, 3.960 mol ), and the m xture was

stirred 1o under N2 atnosphere at roomtenperature
for 2 hr. After stirring, saturated Na2S203 sol ution
(30.00 nL) was added, and the m xture was extracted

wi th CHC13. After hN1g W th saturated Na2S203 o
sl ution, fsaturated\NH4Cl sol uti on an| i ne, <)
or [ ed over Na2SO4. TWw [ was

| | hE@ Reafs _conder sl Lo aco
product (279t Ty e Obtaiy ot?
rated and purified by f

chromat o raj hy (CHC13: MeOH: NHA0H i
aq=100: 1: 0."?-50: 1: 0. 1) to give EMP47 (250.0 ®y, HB9%
as a WHnsgs powder. 20 EMR47 HR-M5S m z: 708. 3847 MH—|] +,
Cal cd for C38H59NCOCL: 708. 3878 MrH|  Exanpl e

Synt h?&'@‘%ﬁ Mo RETESRRGER nokYI 3. OHIFARR ol 3re}4P ML) of EM946

mwtmﬁg@\mm%@ gp%' aRetRaRUdasr xaaéanxew e‘is9 0 i,
epoxi de 25 12, 13- car bonat e ( EVMD48)

% A bine b the migtare @aﬁOSGlH@edEﬁBAFGZEM% Furthermore,

p assof utyo 4
%%E%S%%rﬁwol §§?noa}gjét oéne@%as?imgég 3}%& %&d@@ nd the
8otk Iyas Zstcian:etm”uflo)r dahd . thhf’nextsjt.erm\asg,stsammjated NaHCO;

2 hr. t after tirrin Ac20 (189.
18 utislh (et 0" T R 38R PRE hhk: BREEHES wo? phbracted
vﬁ:ot[h 4cHu13 AfAﬂteﬁtWa{sEhﬂg; weiaihradted- MNadCRA nceR| sbi@hion and
(100.0 nlL) was added, and the m xture was extracted

R 111 OIS OTGAreC AR yaRi fF 188t aVareiasiqecgThe residue

t
LR el 18105980, ol oygholer 6Lt 01007 o

weide @rehtatat @1 0.4 give aTherubI‘eameJ@Iu:cztuCQQ]sﬂ:czdmg; was
e ned crud uct_.wa urified
o P I Rt B0 Ry e aiah cBTRRL LR oA PR
RS0, : MeBHT NHLOH gaqbesoﬁl\lBétB. 10268 irds m 6!202.9 mg, 91%) as
a white powder.
HR-MS m/z:670.3809[M+H]*, Calcd for Cs4HseNO:z:670.3803[M+H]

Example 495
Synthesis of de(3"-N-methyl)-3’-N-(p-chlorobenzyl)-de (3-0-

cladinosyl)-9-dihydro-3~keto-pseudoerythromycin A 6, 2-epoxide
(EM949)

\
" "Eﬂé:O\cu

THF éu 0 !

o o]
EM3949

Under N; atmosphere, to a solution (2.120 mL) of EM9%47
(75.3 mg, 0.106 mmel) in THF (tetrahydrofuran) was added TsCH
(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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a white powder. 15 HR-MS niz:670. 3809 MtH] +, Cal cd for

C34H56N012: 670. 3803 M+H] Exanpl e 49 Synt hesi s of

de(3' -N-nethyl )-3" -N(p-chl orobenzyl ) - de( 3-0-

oclzqdl m&xh)wasdaaaéao 3n¥ eE Re NRBUADRS WY WP Gred\ for 4 hr.

6, 9-epoxi de (EMD N OHOO~ HOHO .sO TsCH O O

Frgi-Recmorey dPsPHzttJZ 104 7gENDU 0 25 dwro N2 veaaw@sqmﬁne,ando the
t 47 0

RN VRS, AR ronn 2 R AR iyl OSatiRated

NapiCOg| sehetsidid ofi &, Ginli) Adhs3@dugd, Oaﬁmtmtn):.xtand was

t he tur tirr for 1, hr er_stirri , ,
e’i‘§@|°€&§ e hnlieTs o BFFerorrhany AUHEEDELAG (P organic
é&uhﬁs“@§1éa|6ﬁ8§ ﬁé&sdﬁr"TheFﬁééiHﬂénNé% fhis@tated, and
, 059 Mol ) was added, and the m xture was

ﬁ#é&rﬁéﬁ wQShﬁonﬁenﬁra'@@drw rBlves g (Fredsd Pogsvads (80.12
| utd "
D S50 M0T S UL 1L VBB 5 Bisicn by

fdaganicolumay ehrmmatdgraplhpv &HW&@@H THeOH esq=li@0 whs0.1) to

filt , d, the rate concentrated to give
VEr Egléﬁgréggcg T8o. g%% \1/\‘%%1 "f?{eerf‘crude
Eproaguct was separat ed and pur|f| ed by flash col um
chr omat ogr a g §CHC13 MeOH: NHAOH aq=100: 1: 0. }\? toio
Heile EP(/B4§9B 3D3 MY tNgI 0 Gadod et EsgbeiiieaClNaENDHg 3385[M+Na]
El;gggg@e : 690. 3353[ M+tNa] +, Cal cd for
CLNa: 690. 3385] I\/H\Ia] Exanpl e 50 Synt hesi s of
Sd’a(CBe@isl afii de$§ii—9>-—©laidih1yd$pl k:ieQ—(}ilhl;Edro-de (37 -

B ritlefaoT 13 1o B g Th AR SO 0) S goRide

1@91[3’9266@%?1%&03&ta1 (EM950)

Me,C(OMe),
PPTS , DMF

EM926 EMS50

To a solution (3.910 mlL) 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 NaHCO; solution (30.00 mL) was added, and the mixture
was extracted with CHCl;. The organic layer was dried over
Na,50;, 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;S0O,. 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 (CHCls:MeOH:NH,0H
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OOH OOH EMI26 EMB50 To a solution (3.910 nL) of

EMD26 (235.3 ng, 0.391 mmol) in DVF were added PPTS

(982.0 ng, 3.910 mmol) and Me2C(Owe)2 20 (2.550 nmi,

Ak 10b R 159 NG MW i GeVRRoSH| 1236, UeT Bbs) as a
nosphere at roomtenperdiure for 5 hr. Aft

vdtiitre ipmgidersat ur at ed NaHCO3 sol ution (30.00 m_) was

éﬁJﬂad' and the m xture was extracted with CHC13. The

Fani ¢ | ayer was dried over Na2SO4, the residue was

HR-AMT at e, 64nd2ong Ml ff at £1Le@SE@D CRHEMOL ¢ 88484 2TV M+Na ]
concentrate was di ssolved in hexane: AcOEt=1:1, and
ion was washed with H20. The organic |ayer

b ]‘%Iél%j e J&@-%%Q%gﬂﬁé (sesLdygqvassii) Lgaafﬂydr@f@e 37 -

[trate was concéntrated to give a crude product
ctnzmlwlmgt)movh@ cbmph@dlopuéeepdgeuythmmys@pa&\a6e%|-epox1de

SoBeIRo e 2 Bhat00 45511 50, 1 0. 1) 18 gi ve

EMB50 (236.6 ny, 94 as a white powder. EMB50 HR-M5
n,z: 642. 4 21[I\/H-|—|]+ Cacdfor ()
: : S Exarrpl € [ N

_, cetoneAO .0 " ppj 600%H0-|04
D516H 10 Under N2 at m)sphere to a s8l utfon
(2.820 nigpasef EMD50 (181.1 ng, 0.282 mol) ipmescet one

was added Ac20 (79.80 | 846 ), a e m.Xxt
NS aties Neop tBORPRERR ¢ Haraopelution (2. 82 by ot Buoso
(181.1 mg, 0.282 mmol) in acetone was added Acp0 (79.80 ul,

0.846 mmol), and the mixture was stirred for 2 hr. Furthermore,

Ac,0 (425.6 pl, 4.512 mmol) was added, and the mixture was
stirred for 1 hr. After stirring, saturated NaHCO; solution
(25.00 mL) waé added, and the mixture was extracted with CHCls.
After washing with brine, the organic layer was dried over
NazS04. The residue was filtrated, and the filtrate was
concentrated to give a crude product (210.1 mg). The obtained
crude product was separated and purified by flash column
chromatography (CHCli;:MeOH:NH;OH ag=50:1:0.1) to give EM951
(192.0 mg, 100%) as a white powder.

EM951

HR-MS m/z:684.4318[M+H]*, Calcd for CssHeNO;1:684.4323 [M+H]
Example 52

Synthesis of 2'-0O-acetyl-de (3-0O-cladinosyl)-9-dihydro-3-keto-
de {3’ -dimethylamino) -3’ -morpholinc-pseudoerythromycin A 6, 9-

epoxide 12,13-isopropylidene acetal (EM952)




* Ac20 (425.6 |, 4.512 mol) was added, and the m xture
was stirred for 1 hr. After stirring, saturated
NaHCO3 solution is (25.00 nL) was added, and the
m xture was extracted-oMmth CHCL3. After washing with Q
[ organi c {ayer was dried over| Na2SO4; The (_
filtratet”" and the filtrate
u uct ( . )
de productﬁsa—gﬂﬁﬁ% any” pUf Ef# edVby
chr omat ogr apthiyCl{ CHC13: I\/b@—| (
1 1:0. 13, to give EM51 (192.0 ng, 100%
white powder. EMP51 HR-M5S ni z:684.4318[ MtH] +; Cal cd
for C36 11: 684. 4323 MtH| Exarrpl e 52 25 Sg sis
of 2'- O% | - de( 3- 0-cl adi nosyl ) - 9-di hydr o- 3- E&Ff
de( 3 et Wyl APPREBEEe kil 96 Go BPON By ©if EM351

Q- oB08. 634 by SRR “RIGRRGEICheReRERLEY
Heeriicatiinzarea (06@.0 fH/CDZ388 QnuoDH, Cakl £ 5di EBS? was
5 Lgnde eéi\%ﬁat goi]gher %gl‘%a sol ut!%’on (3 900 F‘Eg gf El\/E)iHltlon

mlamdlnﬁqneva(slﬁéidédw.m@ 888 MiRLlhreadds tdrer FAEdH 6vith CHCl;.
was 5 stirred for 1 hr. After stirrin sat ur at ed

AP R shemet Mkh eabupatat) NasOadeelut iony tgaturated NaHCOs

JA YR ¢ Grcl f .
sat ur at e%%&%'soﬂﬁ%%ﬁa sat 33? é‘g%l—%&g&f%l >0
Tored dersiimiee tas digamatetayendwabse dfibdraverwdda23dentrated
The .resi due

10t A EEtBS g bl 151 TS [ o i RS TGdgrude product

wBaae sa;k@iaaam ahddpupt 8dHat by\Wasa SEPas Bl @&%Mdgffaq&hy
 ash col unmm chr omat ograph)é0 CHC13: MeOH: NH40H
(:Sé‘w weVE

TooMe00: HEEH 2oy 1P g Ogil 8210 1p¢. givayEM833) (121.6
i, 324 & BOWHSte FMRAZr.
EM352
15 HR-MS m/z:682.4163[M+H]*, Calcd for CigHeoNO:11:682.4166[M+H]

Example 53
Synthesis of de(3-0-cladinosyl)-9-dihydrc-3-keto-de (3’ -

dimethylamino)~3’ -morpholino-pseudoerythromycin A 6, 3-epoxide

12,13-isopropylidene acetal (EM953)
* O

()
M‘aﬁm MeOH

20 EMS52 EMS53
A solution (5.440 mL) of EM952 (92.4 mg, 0.136 mmol) in
MeCH 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

25 flash column chromatography (CHCl;:MeOH:NH,OH aq=100:1:0.1-

64




y is HRRM5 m z: 682. 4163 [M+H] +, Cal cd for C36H60NON:
682. 4166 [ MH] Exanple 53 Synt hesi s of
de( 3- O cl adi nosyl ) - 9-di hydr o- 3- ket o- de( 3" -
£ TRl atnQiye pHBEBNAB5NGOPRGUIOEE Y 1k OV pouder.
-epomgI %%2 13ﬁ?sop?opy I defe aceY % (EMB53) P&P%)er
EMQ\'@CHH OORaYOO OOO 20 EMB52 EMB53 A

R W2 AR A sOguBe et o Papenipiaidttoly Bher

Bdniglien®4 the solution mas concentrated to give a

crude product (101.2 . The obtaj ned crude produc;

5 %stfseédér @tfeaieo{éaopeﬂafiﬂaaswz@ fLRxAresf uRpto—de (37 -
é%%?ﬂ%ﬁi%%hlBGCHQ hBEthBE@Qﬁhé@r%@ﬂrém§bﬂn.ﬁ46 9-epoxide

1) to give EMI53 (85 as a whit

EMB53 HR-MS nmi z: 640. 4053 [N%kﬂ+ Cal cd for

C34F59h013 640. 4061 [N%Fﬂ Exanpl e 54 s Synt hesi s of
dlnosyl) |hydro 3-keto-de(3' -

tlo a m xed weokptisan (1. 770 wL
ng: 0.0885 mmol) in THE and H2QT4
added T@OH 33.70 ng, 0.177 mmol ), and the gn
stirred ggysz 2B hr. After stirring, saturat HCG3
solution (10.00 nm.) was added, and the m e was

ext r acirerdkrwiNp hatinbdShe Aé | eto avasired) spidtiam n@,. tteml) of

or i ayer s dried oyer ,Na2SO4.

10 EM (CS(J ymg,w%. %85 mmol) in THF and H;O (4:1) was added
TsOH (33.70 mg, 0.177 mmol), and the mixture was stirred for
2B 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;SO;.
15 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 chromategraphy
(CHC1l5:MeCH:NH4sOH ag=50:1:0.1) to give EM9Y954 (44.92 mg, 85%) as
a white powder.
20 EMS54
HR-MS m/z:600.3749[M+H]", Calcd for C3HsNO10:600.3748 [M+Na]
Example 55
Synthesis of de({3’-dimethylamino)-3"-piperidino-9-dihydro-
pseudoerythromycin A 6,9-epoxide (EM955)
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15 The residue was filtrated, and the filtrate was
concentrated to give a crude product (60.12 ng). The
obt ai ned crude product was separated and purified by
flash col um chronmat ography (CHC13: MeOH NH40H
aq=50:1:0, 1) to gi ve EMD54 (44.9 ng, 85% a a.whit@
EMB54 HRw/B ml z: 600. 3749 [ MtH] tA Cal cd fo
L6080 MtNa]  Exanpl e | $Ho

OHOr.llH . nmss-1, 5-0i bronopentane ii -
|-Pr2NE? CNjegHf 000Q H-~H EWO0F EMDSS der
N2 at nDspher solution (31.80 nL) of EMD H
(109.5 oo 0.159 mmol) in CH3CN were added i-Pr2
(554, 0 F¥903 3 180 mmol ) and 1, 5-di br onopent &% 433. 0

[, 3. ’ e S St igqr 8

for O.}ng%ﬁr . tﬁg%???#?nggg X'; U%?Jﬂ‘)@t%n( 1(.3‘;}’0%%”%’5)9%?48M903
moel.)5 aid D. 55@! Brenppent aASCN i) ddded 9_1_«"_E4:QNH’UD|(554 0 ul,
wer e added, and the m xture was stirred at. BOC for
3rrr180AFFk;9rl)staF‘-|dr |1m§ ddBromaPeRt fRS SHH3A3 <& ki oFr ](QLQ)G’“WD » and

tHe mitds d%%@ s®Rd Eaeaglé QfQ&%?%)Q%@ﬁ@CtﬁétﬁktEtlrrlng, i-
CHC13. After 10 vvas w th saturated Na2S20

ByaNEEi Oh; 3§atmat%d5mwmol)somﬂulorﬁ'ah@wnqmnttam@ (1.660 mL,
|cI er._was i,ed_owver, Na2S The_resi due S sno
DI o} D g Re Ry PRMCEREOR B ge (s LM 1R sooc for
Z2d drrudelpredustifiDRg s smﬂurai’d:mi G802 G adratdenpr{@@ic® mL)

was se ate d purified b sh col um

WS Gt o, 06 PlhevsSuek: RIBSIFCSE0 sh CHG1y o After
anls*tﬁ.anNQu'igth( 28£aPaff8d ﬁgzﬁgoassoﬂuﬁ\bd)ﬁﬁ PovEeL tedMBHD 1
HR- M5 i z: 758. 5054[ M+H] +

S@dm#%mgdwgly%S[tbﬁrﬂargERaﬁpMY% was dried over NazSQO,.
The residue was filtrated, and the filtrate was concentrated

te give a crude product (102.7 mg). The obtained crude product
was separated and purified by flash column chromatography
(CHC13:MeCH:NH4,OH ag=50:1:0.1) to give EM®55 (98.20 mg, B2%) as
a white powder.

EM955

HR-MS m/z:758.5054 [M+H]*, Calcd for CyoH7;NO;2:758.5055 [M+H]
Example 56

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

1, 4-Dibromobutane
iPr;NEt , CHSCN

Lt

EMS03 EM956

Under N; atmosphere, to a solution (32.80 mL) of EMS03
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20 Synthesis of de (3" -dinethylamno) -3
-pyrroridino-9-di hydro- pseudoeryt hrorryci n A
6, 9-epoxide (EMB56) HONH2 ... ~Op

(ﬁa%'@H%Ebﬁ\?g@ %\%’?&' ¢ dey% %ﬁrﬁ)s c}(waé PqZNQt ($11.3 uls

.'SS.(ﬁ&J[t e 1(} 32080 1pi)-ddbrEBbatahé ((33.8 9 wb,, 3). Z_EHM mmol), and

i.n CH3CN wer.e added i -Pr2NEt 71.3

A o1 85 o S BRu N B0 (GatY 4 P SBRROFFLTRARY, i
Hﬂ}EEl’.ﬂ XLUTEOVS, sgwwokmaém%dor £ dhrbro%fdlﬂftane (1.170 mL,
stirring, i- Pr2NEt (1.710 ni, 9.840 mmvol) and o
91 BAQjimmcdro Meren eddeds 7engy ths rglangrms@; Slek Bre@ gl 80°C for

ANG, heAﬁéEuE€1%§n%2££ﬁgr§Ee§% ﬂbi s?c%.ﬁ?flo)rﬁf(tl@(} 0 mL)

stirring, saturated S233 solution (10
weechd extdeathd arige tﬂmexnux@uwas wagt putradtedt WiOHCIRC1Af t Bfter

washi n h sat ur on

T e R oB MReSreoERakhn pabBhataL e,
gait NP S8 bkdnéhe thQSbaganm@sléyétraheddrmd <b-her NazS04.
filtrate was concentrated toglveacrude\erod

TheoFerifpe vt Idatgaked  cradetprodlttTahas %%p%?%‘f%‘atrated

el %'J'&%&@’g o@%‘ﬂ:thll@@nWﬁg?nat'ﬁgé dWVained crude product
( 13: MeOH: NHAOH aq=50: 1:0.1) to give EVMD56

&b . sepanp teds 20d @slrafmdt bypbhaeh. C%UJEVBgqu;!Famraphy

(Befca fegRORR ST ldn o SHIEL 1. (COING 51e ¥ (75.10 g,

hesi’s

6K )3' adN-areitiyde pdwdszal | yl - 9-di hydr o-
ﬁeudoeryt hromycin A 6, 9-epoxi de (EMB57) HO NH N~ +..
%40 o, , gE Alyllodide 100 6H o 6Pr2NEt, CHCl, off

R PPy £ 124, 4893 [M+H]*, Calcd for CsgHyNOia:744.4898 [M+H]
Example 57

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

\NI-I \N/\\/
HQ ou Ho
Allyl lodide I |
§-Pry,NEt ,CHCl | W |
0 o
H OH
EM301 EM957

Under N, atmosphere, to a solution (1.510 ml) of EM301
(106.4 mg, 0.151 mmol)} in CHCl; were added i-PrpNEt (263.0 pl,
1.510 mmol) and allyl iodide (137.1 pl, 1.510 mmel), and the
mixture was stirred for 3 hr. After stirring, i-Pr,NEt (263.0
pl, 1.510 mmol) and allyl iodide (137.1 puil, 1.510 mmol) were
added, and the mixture was stirred for 3 hr. After stirring,
saturated Na;S,0; solution (10.00 mL) was added, and the mixture
was extracted with CHCl:. After washing with saturated Na;S;0;
solution, saturated NH4Cl solution and brine, the organic layer

was dried over NazS0;. The residue was filtrated, and the
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1 HOH 20 EMBO1 EMB57 Under N2 at nosphere, to a

solution (1.510 m) of EMBO1 (106.4 ng, 0.151 mmmol)

in CHC13 were added i-Pr2NEt (263.0 |, 1.510 mmol)
ﬂrlq:z%Jt'eV hyals O%ﬂ%ehgﬁ%téd' tﬁrgz‘?%% ARl hde aRehdidkee (80,50 ng).

mxture was stirre ter stirring, i-P
The6 i adfed chEQOpmuptawdSaBe;varab@Idd@Q ]B:l?rl.l_fied by flash

510mm| ngd, t e .m xt,ure_ Shirr
F Pl Eataphly Shpc T dugaifu M aBadBs 2y b B 0.1
Hol GG EMBSWaS68ddedmgan54%h6aﬁ1atwhfteW@@w@afracted
Wi th CHCL3. After washing with saturated Na2S203

Ation, saturated NHACL sol ution and brine, the
fﬁi—@ﬁﬁ'nﬁ' J:avar. 4391 $H9’f' Qﬂapé’&ffd\la?é%mﬁﬂe 7408 4898 ]
was filtrated, an 67 filtrate was concentrate
Bxamp e 58 cr ude product (80.50 ng). The obtained

SR el BB AR VRSP & by toenayn)
Lﬁetﬁﬁneky&h:boﬁ@canAl)s,9t—epgkydeElwﬁ§5350 50 ny, 54%

as a white powder. 5 EMB57 HR-MS ml z: 744. 4911 M+H] +,
CS9I—I70I\D},2., 744. 4898 MtH Exanpl e 58 N

cin A 6,rm, [ HO HO- HO
H p f - PR SAH O
OO0 & 10 o 10 EI\/901 EMD58 Under SpPere,

w0 9/) of EMBO1 (47.80
e added i-Pr2NEt (236.9 1|,
nmol ) aﬁ'ﬂ”b MeBnCl (178.7 gl, 1.360 m’mIE)ﬂBSSand t he

g};“ URReaS N5t AERGSoRErd 0O LEMRST AL e (6¥0.@ 21hr of EMoO
{(47.80 mg, 0.0680 mmol) in CHCl; were added i-Pr;NEt (236.9 pul,
1.360 mmol) and p-MeBnCl (178.7 pl, 1.360 mmeol), and the
mixture was stirred at room temperature for 0.5 hr. After
stirring, NaI (203.9 mg, 1.360 mmcl) was added, and the
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 CHCl;. After washing with
saturated Na»5;0; solution, saturated NH;Cl solution and brine,
the organic layer was dried over NazS0O,. 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 chrcmatography (CHCli:MeCH:NH40OH
ag=100:1:0.1) to give EMO958 (24.20 mg, 45%) as a white powder.
EMS58

HR-MS m/z:808.5217 [M+H]", Calcd for CsqH74NO12:808.5211 [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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15 stirring, Nal (203.9 ng, 1.360 mvl) was added, and
the mxture was stirred at roomtenperature for 22

hr. After stirring, saturated Na2S2G3 sol ution (15.00
nm.) was added, and the m xture was extr

washing with saturated Na23203 sol utl/€L©\
bri ne, %29 r |
eraﬁasmme ; W seley OMe

d the filtrate was. 0 give a
erUCt° (40 3{2-ihorostiafe OLt ai Nnedfcride prooduct
was separ at o purified by flash coI um oH

chr omat ogr aghys ( CHC13: MeOH: NHAOH  aq=100: 1: O°

gi ve ENApSH1(24. 20 ng, 45% as a white peaweey . 25

EMB58 HR- M5 ni z: 808.5217 [M+H] +, Cal cd for C44H74NO12:
808. Antier Mtl—?tmﬁaahpre, 59 Syhatewi s(Hf180 mL) of EMOO1

N- et hyl ) - 9- di_hydr o- 3 - et hoxyb 1) - .
OB o i 1 o oA T S5 15 2 PACR L ek BUSAERE W45 NPRES to 0°C,
P an G0 qedryNa S@bdgf@yg% @Hz%m%mdﬁ f21: ?d\%m, 0.477

-di chl orostnane 0 0

NaBH OA
AN X0 NOEAGBE BIEEOL- Lifiisr AoA Bt BSHlorere, 2dded, and the
ﬁ%&ﬂﬂfé”%d@3w%%gm@LkooEoEMQle é%é@u%engndosé§§r@@t%ar 2.5 hr.

in 1, 2-di chl oroet hane was coo
pr‘tmﬂ sHligatiyde E3gWBeated Ua826: mwlytioc A2 Q.00 30)| was added,

£ &{[g&'l)r AR ReLA (1O cully taﬁgrm@shng with

saaimmtﬁwmmm sblut eonfofa 2@:51&& tlﬂé tefgaatild Niavgr was
cf cJr'nat ed NaHCOB sol ution (.20.00 was added, . and

Pt é’aﬁ/ﬁ@*extTlhﬁctr@&lWJ?hWéﬂCiﬁl BEERA v@ef Hee filtrate
Wi d Moo rR@int e %"G%es@ HH:QB g_fgdt%t Ne106 Neo ARPAN Ghe

| ayer was 1o dried over he resi due was
cm‘q gimece ¢ rugied prieduit] wast eepwast ednandtparkfiied oy vBlash

t ; iLne rud
S gL GLR, OB P OBl BRSIRER 95, prn0:1:0.1)
mmnpmmﬁG@ﬁﬁﬁhwGGCH01&gNE@H%NHéQFb white powder.
@gg: 00:1:0.1-10:1:0.1) to give EMP59 (63.40 ny, 48%
whi te powder.
HR-MS m/z:824.5173[M+H]*, Calcd for CyH74NO;3:824.5160 [M+H]

Example 60
Synthesis of de(3’-N-methyl)-9-dihydro-3f-N-acetyl-
pseudoerythromycin A 6, 9-epoxide (EMS60)

EM901 EM960

Under Nz atmosphere, a solution {(3.540 mL) of EMS01
(124.9 mg, 0.177 mmol) in CHyCl,; was cooled to 0°C, Acz0 (25.10

pl, 0.266 mmcl) 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 EMB59 HR-MS nif z: 824.5173 [ MtH] +, Cal cd for
C44H74N013: 824.5160 [M+H] Exanple 60 Synthesis of
de(3' -N-net hyl )-9-di hydro-3' - N acetyl -

t a bEfo E
%&Sﬂ?&(}%ﬂt@.{%éﬁ N @ICQEGQQI ‘gf ﬁ g@gg%%h@&_g:é@added, and

tthe QML Wr® B D ema@#@* "O-tl'Q@HQ\]@(Dl EfpsD wapkitpg Neith brine,

SBRES Ut Bl hafoqE VR 1810y Owas
f;lﬁkéﬁﬁﬁ;ﬂﬁﬁd nhﬁsﬁﬂmtmiteawdstben&entMHEedasosgiveed crude
for tggroon1te eratyre and stirre

s pigagts b2 T o5Rel oM iAo R E i (Rfo R ioctas Separated
S Wi 19 (e 130 fma)shml%ﬂﬂe@hramatobksﬁﬂgwgﬁclm&on : NH4OH

extracted with CHC13. After washin rine

c‘eﬂ@%ﬁ]ﬂe Q alyle rt avemst @ |Eé@6@vér13@aﬁsm, TAB%) eapdaewhie powder.
ddgated and the filtrate was concentrated to give a

cru e s product (140.2 ng). The obtai ned crude product

NEMS eynda At 68, 4 508 M3iai 1| edabyd f fas hCgHE-MIO:Na: 768. 4510 [M+Na]

hr omat ogr aphy (CHC13: MeOH NHAOH aq=50:1:0.1) to give
20 %&mrf?rérz 0 ny, 100% as a white powder. EMI60 HR- M5
rft HEi < 238 [ddHa] -y - n@%'h%)f-@r—dlhydro -3’ -N-methanesulfonyl-
8H67NOL3Na: 768. 4510 I 0 Exanple 61 Synthesis

RICRRGI YR FRsIYRAN F- |9IT;$<§’|06-1319- NEPﬁﬂﬁﬁénesul fonyl -
pseudoer yt hromycin A 6, 9- epoxi de (EMP61) HO % NH HO
\NMs 0~]. OHO 01ah*‘oo 0 MC, CHC 2 off

Ny
“
o

O
Q

EM901 EM9¢61

Under N; atmosphere, a sclution (3.040 mL) of EMS01

15 (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 ul, 0.608 mmol) was added, and the
mixture was stirred for 4 hr. After stirring, saturated_NaHCO3

20 sclution (20.00 mL) wés added, and the mixture was extracted
with CHCl;. After washing with brine, the organic layer was
dried over NapSO4. 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

25 column chromatography (CHCl;:MeOH:NH,OH 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 Cs;HgNO;,SNa:804.4180[M+Na]
Example 62
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01;;~ 0 EMB01 EMB61 Under N2 at nosphere, a solution

(3.040 nm.) of EMPO1 15 (107.0 ng, 0.152 mmol) in

CH2C12 was cooled to 0C, MsC (23.50 |, 0.304 nmol)

@S reied o ARl (3 re ynaw &Q)\A@Sd%hyﬁﬁcédﬁ 0f-Q- éen@{fl—

warmed to roomtenperature and stirred for
p¥eudoerytihranyeinVidCle, (42rogide (EBO820mol ) was added,

and the ni xture was stirred for 4 hr. After, stirring,

sat ur at NaHCC8 \20 sol ution (20.00 ni) added, \,\/\/

u%w Eatlerrﬁge &jeb :;n th

Na 2804 si due L

was con engrat@d’to g“y clorSdthifle Product 1113, 1 @) .
The obt ai n@#@ product was separate udifi ed
by flash 25 € mm chr omat ogr aphy ( CHC13: NEO%H
aq=50: ]_E%gé%to give EM61 (75.80 ng, 642 s a white
powder 1 HR M5 niz:804.4183[ MtNa] +; cd for

C37H6 T(dstSNG : SﬁsﬁoéﬁB@{:MH\a] so BExiadv ef :627811’) mSy)ntdfeeFMP01
of doé)B -N-net hyl ) - 9-di hydro-3' - N-n-penty .
(;T%%IHWOA)GJ@— ép@xﬁ&é’héemewaﬂe YRF  coaplep to 0°C,
| ar ehyd
131I\la‘]'lgél—:}(é:(%k?lelde}gg!lleo & qoeluq g ?87q§1ﬂ ll1 oroet%ane 0\ul 0.567
g ), / @aBPEI@@IaEK/D%Q Zml@r N5 &t rRphlerwerey added, and the

Pl Ohd S kOl PN rBeldflrg Ml Oeiffed™Phd 2 nr.

| or oet hane was Co0O
Attt estal eimglje s(atthrh@eld NaHB8Y smmhijzl,orACm (B2 ) lwas added,

7 I d NaBH( QAc)3 (12 7 nmol . .
10 8 Eheydi D “ptto CHEREh S HAChuSP ke | Bhfganpabhing with
geimer athy &aychist leheed LBk drRed over Na,S0,. The residue

was filtrated, and the filtrate was concentrated to give a

crude product (120.5 mg). The cbtained crude product was
separated and purified by flash column chromatography

15 {CHCl3:MeOH:NH40H 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 CsH76NOi12:774.5368 [M+H]
Example 63

20 Synthesis of de(3’-dimethylamino)-3"-(4"'-N-
benzyloxycarbonylpiperazinyl)-9-dihydro-pseudoerythromycin A
€, 9-epoxide (EM965}

o] Benzyl bis(2-bromoethyl)-
carbamate

I-Pr;NEt , CH,CN
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After stirring, saturated NaHCO3 sol ution (20.00 nlL)
was added, 1o and the m xture was extracted with
CHC13. After washing with brine, the organic |ayer

was  dr q[ﬁ%ﬂer abRSHerd! her g esi duiyt 15 fdil tg %h%d’o@weos

the filtrate “was concenttated to give a crude product
(2220 %y, )3013hmm>t1t)almedﬂgcmdmem cahddd iaPr 8&paratédul, 3.08

TR ek SRR B L8 255 Lo et PR OB FORREREY 1789 sy 2. 08
n%l)gl%ncﬁeche.a A8 P QWRC kst i EVMBE2a t HROND 1912 147 hib38After

VH- , Calcd f CA1H/6N012:774. 5368 [ M+
g S O U aNoL2, 114, 8308e I 0t] (8B Gea, ana

1&}?@%%&&@1@&%&@@ wlt)a &Héﬂ. .\/dmt@&ewé%msghw&h
ycin A 6, 9-epoxi de (EMD65

Beinmd tegl e{HaCbr aqbethyn)axa@rlbam.e theH @rgarppN@yer was dried

I

dbriddhtvaded ite @ﬁ@“mﬁrﬁdéd@&dducf:‘r 2DE0 £5B87 dthe 2MAined
mmol ) and. benzyl bis(2-bronoethyl)c¢arb rrate 2760 rrgl
orgte BERIVUCE MR S arated @nfaBustfipedPyt fpeh 1 oYl yBn

&Hrongﬂc?gr dagbl-éf '(fdﬂdlg Ma8t; Vs e R, MR 2B oS al: '1‘?”t66919e EMS65

was a the mxture was extracted wt
GrﬁfalfsngrAf&léﬂ waishi i iwier powslerur at ed NHACL sol uti on

SRV R s P900 o7 BB e n et 4 i L@ afes) 1455, 1378,

ITDECLMY6Es edLJIch,gll\Dfs-ﬁa aiogde product (250 ng). The
btained io crudeé&r)oduct was separat ed and purified

B¢ FMRe k62 op ke, (EEBy (GACEs: Vbl 300RHAGC, 47 -
SEoRR0ed Mt b A 13 (0 SiBspac g 125
1425; NOOSHPh378, 6}, 127.1 (4"’-NCOzCHzPh§ 4y, 104. 1(C 17y,
7.9 (c-1”), 83.9 (Cc-9), 83.2 (C-6), B2.9 (C-5), BC.5 (C-3),
78.1 (C-47), 77.3 (c-12), 75.9 (C-13), 74.8 (C-11), 72.3 (C-
3”), 70.8 (c-2"), 68.9 (Cc-5"), 65.3 (2Cc, Cc-57, C-3"), 60.1
(4"’ -NCO;CHzPh), 53.6 (2C,3’-N(CH,CHz)oNZ), 49.2 (37-CCHs), 46.7
(2C,C-2,3" -N(CH:CHz) .NZ), 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-CHs}, 21.5
{3”-CHs;), 21.1 (5'-CHs), 1B.0 (5”"-CHj3), 17.6 (8-CH3), 16.9 (12-
CH;), 16.1 (10-CHs), 14.1 (2-CHa), 12.0 (13-CH2CH3), 9.6 (4-CHs)
Example 64

Synthesis of de(3’-dimethylamino)-3’-piperazinyl-9-dihydrc-
pseudoerythromycin A 6, 9-epoxide (EMS66)
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1267, 1166, 1110, 1054, 1022 is 13C NWMR (67.5 Mz,

CDC13) 8(ppn): 177.2 (C-1), 139.1 (2C, 4"' - NCO2CH2Ph,

4"' - NCO2CH2PhC-1), 128.9 (4"'-NCQ2CH2PhC-3,5), 128.4

"' - NCORCH2PhC- 2, 6), ¢b27.1 (4"' - NCORCH2PhC- 4),
104.1(C1'), 97.9 1"), 83.9 (C9), 83.2 (C6), i
82.9 (C-5), 80.5 (Cf3)y 78.1 (C-4"), 77.3 (C
), 74.8 ( ), 72.3 (C 20 3"),

C5", CG3), 60.

Q 2C, 3' - N( CH2

(2C, G- 2 HaPag

35.2 (C-2"), 33.8 (C10),

)p/223(6 CH3), 21.5 (3"- .

-CH3), 17.6 (8-CH3), 16.9 (12 2

OH 14.1 (2-CH3), 12.0 (13- CH2CH3¥-

9.6 (4-CHgyss Exa le 64 Synt hesis of de (3 EMO86

-di met hyl am no) -3' -piperazinyl-9-di hydro-

pseuddh‘r@etmﬂ\brmtmosphérér epd K ((EMBE@6Mgi2abpd HtOHo (B.70 mL)

5% 19998 (2 TR0 3\383 Plps8- LRERORD” oP RS pRB BLREure vas

RA L o2 H{ghtﬁaspﬁéﬂﬂ 42. /8ol e eatadledkdd 4 hr.
EMB65 (122 ng, 137 mmol ), and the m xture was

ARGRR et et R FoSsHEPe WAE FOBRPPERPEPE! LPedibe @ crude
Boditt™ {80 Hd).r i Rle EBEaTHY UéT \ S%f%tﬁéé ?Eﬁa&ated and

give a crude product 150 ng). cru
proidiicid was Sesdr atcdsimandhrpoaitbogedpby f CHE hy G8QHmB 0% NH,0H

chr to ( OH:. 309 .
B P, Y8000 PR (P4a2omy, 52bhyangd white

;ﬁbwﬁéﬁ e powder. io IR (KBr) v cm1; 3451, 2973,

2935, 2884, 2786, 1706, 1631, 1457, 1382, 1270, 1166,

ER7EBI0 D8 IBG NMSL 67287 M2 93DCIZE B4, (pPHY, 17063 1631, 1457,

1£82) 1B 316, 1'Jo78, 1018

3C NMR (67.5 MHz, CDCls) & (ppm): 177.3 (C-1), 103.3 (c-1'),
98.0 (c-17), 83.9 (C-9), 83.2 (C-6), 82.6 (C-5), 80.4 (C-3),
78.1 (C-4”), 77.2 (Cc-12), 75.9 (C-13), 74.8 (C-11), 72.4 (C~-
3”), 68.6 (2c, c-2’, C-5'), 65.4 (2C, C-5”, C-3"), 52.1 (2¢C,

3’ -N(CH;CHz),NH), 49.1 (3”-0CHs), 46.6 (C-2), 41.B (C-7), 40.6
{2C, 3’-N(CH.CH,),NH), 36.4 (C-4), 35.2 (C-2"), 33.7 (C-10, C-8),
33.5 (C-4’), 22.5 (13-CHCH;), 22.1 (6-CHz), 21.5 (3”-CH3), 20.8
(5°~CH3), 18.1 (5"-CH3), 17.6 (B-CHs), 17.0 (12-CHs), 16.0 (10-
CHs), 13.9 (2-CH3), 12.0 (13-CH;CH3), 10.2 (4-CHj)

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 puM, and the
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98.0 (C-1"), 83.9 (C-9), 83.2 (C-6), 82.6 (C5), 80.4
(C-3), 78.1 (C-4"y, 77.2 (C-12), 75.9 (c-13), 74.8
(C-11), 72.4 (C 15 3"), 68.6 (2C C2', C5'). 65 4
nﬁ.gc@urg' %a»s glgg)anéég) %og%geszh(%_aly L6 2&%&91 p419at]e by 100 pl.
J90HL) 3aomtebaing Sokest cstzbs)tam& MYCatusted to

NJQJ(CH@@I—B
%ﬂ??fgfﬁa%% pgne faP o) TR e isdifflted co cacn

v-(eBlCI-BThe 11 DL g ae- @)t b (140 g%ﬂlt(]'ﬁ)s,halﬁn@ the plate, and
(2- 12.0 (13 CH2 dg eri nent al
tgdluﬂéieGnéF’l%de%(% Ozt ﬁ@ngﬁ P~9Pﬁf IfﬁFmﬁ of y?&ck¥ on Each

wefl1t has Gaspedndieh bhs, péeﬁ@cﬂlu:hncy&%é.ﬁﬁné Rehe viable cell
differentiation induction-pronoti ng activity of THP-1

megisurggentesearent Jhe (¥8catasufersir) vikas est radd 140

W, I O )

KPR ens e Re  dod o er Bt s AR L Gt tdoms of
3ﬁéd}UB%(tR§’Mfo]t64f))- 5PM% Weke aslfesrbdietetvad aneasired with a

oncentr tion of 1 - 2 M and the 73 m xture was

a§§’eﬁ§8 ®fo each well of a 96 well plate by 100 |. A

sol utithe &@Q1ky 68NtRENTHE-B dLSEeSeisiAch Watduction-
adjusted to an appropriate concentration with the
PReTC A dn achdudgyt peeaered veiPpve Taee nshevn eivdgble 6. In the

re y S gsth I

18bTe C57R BERv e AKLOOLL (80 d Pfost Horbd At
ngSiels spary \ﬁasheuevw:eht PB@npaum@dt@mmtaaiW%wgaaﬂmsrlty value
vi,abl.e c measur epent reagen Nacal aj Tesque)
TGaé tad e thfoBCtFH\EYIV%\ 9t H ‘?FFX( R nyidt r“n@ﬂ"oe}to@dﬂm in
thideexpheimenditions of 37C, 5% CX2 for 3 - 5 hr. The
absorbance was neasured with a zo plate reader. The
Tedd@§ ©s of the THP-i differentiation induction-

REHPYUTRD NG (¥} Y] Measuresl jake¥ecaeat3ReWBnl N Tall e
6. In the Table, the agkbYbhYp¥8hyEihg LOE:+AMEST
concertt lgcabl om IIEL, Ssary-1 UI CIe 5:5[ L,Ullpuunu 0 S:’IOW
a S50% = vity—vatpe—+s retative the abthlLy'a ue
of—eryt .L9:°§..y\,. A—Aat—+00—Min—t ..BU expertrent—rygbl e
-6—eorpottd—Ne—EN
nductig: §r\r oHBH clivity 30

504" ~ 10

905 3

806 30

807 30

208 10

209 30

910 100

911 10

913 30

914 100

817 30

9lse 30

925 30

932 10

935 30

936 10

938 3

946 100

947 10

945 10
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900 30 901 30 902 30 903 30 904 10 905 3 906 30
907 30 908 10 909 30 910 100 911 10 913 30 914

100 917 30 918 30 925 30 932 10 935 30 936 10

#4391 3di 946rdRP1 a Oon 1K@ HO-prbmidiinl activiﬁ¥: The lowest
differentiation induction-pronoting activity: The o
JEWERt radd 98 RECEEE8R YNEPESSAF) FOMPRERR Eonprmd®le activity

AR R BeibE St S Der e REA R : 2l .
Expamidgentefl fxampieafnent effect of the conpound of

the present .invention,on _ulceratjve_.coljiti nd

Orohn®S o 48988 of Phe 't ERSEROTT | RFFTGheRb e compound of
tHd fonraiat( herentabhebn tocbeatidéceb®itds and Crohn’s
TNBS) - i nduced colitis was_ exam ned using rats. 10
IS9HF - RBe REFLETNEPe LN EESPERGRRE pERi BPRAHE t thereinafter

tg??ﬁ-zt heRii bat MBI sS ehvekh 00n¥RSe HNESE €8s 1 49 den e Alsing

rats.

Using 8-week-old male SD rats under pentobarbital
anesthesia, TNBS solution was injected into the rectal 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 meodel was prepared. Two days after TNBS
administration, model animals were selected based on the fecal
occult bloed score (fecal occult blood slide 5 shionogi I1I,
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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animal s after fasting for 24 hr or |onger and
abstaining from water for 5 hr or |longer. After
injection, a silicone stopper was inserted into the
Jablet 0 performa treatnment for 3. 5 - 4 1s hr, wher eby

adni ni sier St i o del nﬁ%‘?s ﬁ'@ ]ég Leﬁ béls“gﬁf%ﬁrmatlon

L he fecal occult hlood score (fecal nrrlll | §6gre in ulcer
FrasrglshPendgfMEtNa) $hi onogi & Co. Ltd))15 hody 4.2740.38

wei ght anBMBOBy wei ght |changeB) x fZzedi ng|chditi &,28+0.22

pbservat i BM9g6ore of arfound amyusx gnd 20 bleedi ng2 . &7+0. 40*

t est drugEM/g§4oral 'y adm ni stgy ed 0 the [mpfel 2.930.41

+

ani mals [nghms a day for 03(5109/':2 |G Lilel TEXt 9352 . 33+

ot ot
Ill:‘ IIIIa UI uy aullllll\_LlaLIUII, tAe—at ncsStT 11t

(about 15 cm fromthe anus) was renove d after *: p<0.05

i ' aigui nation, and the |evel of
B268PinShLAD Bhth gh 25 method of Vallace et al.

(vl | atke antLbateteJaial |adti brit ywrebfthd exkpiounenef the present

k ccelerates healing jn a rat del
IHOLRERRR, dR8 RN ARRE Ol Hee AR R Adrbiyngote the
2A86baCi889)) , sbRSEEi Wity i i ft] iR VRE the US
eval uated, The results are shown in Table 7. It was

NBhAGEhat OTRet t8R EXFfokimi Gl (Hidqradeat StaneaePsn (NCCLS) .
has ?@s@ié@cér@fshéﬁﬂcﬁﬁrﬁhbi@“ﬁﬁ '%HHC@%DHEQe5f'H1ﬁ{ﬁhm

| arge intestine. 75 Table 7 Test group se
{nhiki}odmycondert watibdn ofMIC)Coley /il ulofekacBorbmpbund against

9 - - 15 4. 270.38 EMDO5 1Q X 4 3.290. 22
BREELIE 509 shed HATtn . enbrHRsotnind, 5liat 8RS s§impound of
EMB1gr8fent 2idderdt 0. di¥s prft GlavebspeanebhdleEXamphetivity
3 The antibacterial actjvity of the conpound of the
BPasente stn‘?/’éiﬁ"il?Wléﬁ'ﬂdl-erythronym n were measured
@ge0edgng to the antibacterial sensitivity
AFeasuereAt—Aethog

ional Committee for
inical labaratorly Standards ( MIC (ghmly esults .
ared Is hbnw/TiateTabl ¢ Bythro-vjaENa® ¢EMADDI MENPOS | EM914 | EM9I39
mycin
S. aureus FDAZ209P
2002.1.31 <0.5 >128 >128 >128 >128 >64
S. aureus Smith
2002.1.31 <0.5 >128 >128 >128 >128B >64
S. aureus 8325
(PEP2104) 64 >128 >128 >128 >128 >64
S. epidermidis
IFO12648 2002.1.31 <0.5 >128 >128 >128 - >64
M. luteus ATCCS341
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

76




10

15

20

25

30

35

i nhibitory concentration (MC) (g/m) of each conmpound
against io bacteria are shown therein. It was found
that the conpound of the present invention does not
have an anti bacterial activity possessed by
erythronycin. Table 8 MC ( g/m) cell line/nmaterial
Eoyminkat 1 EVEDGRMENEO1 EMDO5 EMD14 EMB39 mcin S

gurgﬂﬁgsg g%gﬁﬁgﬁﬁg_a%g >%%§§1i%§§?%%8Eﬁggarégggt1i§3entlon

280 2od. @ﬂocﬁ;cea:urbwsa St h o cbh%&ntl&&ail%usé%mwhe(
EP2104) S. epidermdis 50.5 >128 >128 >128 - >6 .
P‘F’E)’&M dbeld apd Wsing é‘&’éilﬁ@éésifr<8rspﬁét%‘i§% While a
Beal shrm O ch Fkam fl%a%ﬁakh% ﬁigg%laégticiizggent of the
8 >128 >128 >64 200 E. coli NTH JC
M%emlzmwzt&mzss ﬁmwnzg@z tbestRloynaqnohhae 32
> > >12
Ao, Sifpdiile Py thEptadint; HySasion Ls not
PPt ed Itheraétey.ogen NCTC10006 2002.2.1 128 >128 >128
éﬁS %@g >64 A. cal coaceticus 4 >128 >128 >128 >128
3 %52 2002.2.1 76 Formul ation Exanpl e The
phar mege WAL &l a IR0 Haddro b xfnph e cBEn?:%QHE thVeBbUOﬂ?
can be produced by a nethod conventionally used in the
5 per tAherdditisrey andlivgi o taadieri vegnpsprch, povidone,

ngﬁgifgééngﬁdfﬂﬂJ(%éalulose acetate phthalate, propylene

glycol, macrogol, sorbitan fatty acid ester and castor oil are

contained.
(2) ointment

In 1 g, each Example compound 10 mg (titer)

As additive, light liquid paraffin and white petrolatum
are contained.
(3) injection

Distilled water (10 ml) for injection is added to each
Example compound (500 mg, titer) to givé a 5% solution, which
is diluted with glucose injection solution, physioclogical
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 superier 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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* typi cal Fornmul ati on Exanpl e of the pharnmaceutica
agent of the present invention is shown in the
foll owi ng, the pharmaceutical conposition of the

fhieSEheh Y eSH oD Wit HWRIE édﬂgﬂéﬁilbUQ&eH@pa%ﬁlﬁ%)from the
tablet I'n one tablet, each Exanple conpound 1 - 0 ny

pRAaGhing jaad %Qiﬁﬁnﬁﬁq:sa oft &hec preseate hnvpavmane Such

FSETE] L oSk a

propy+ene Iﬁ? Chcciq%Jrogo so?% gﬁg b gg?dsglflt and

am@@@a@fothenpreﬁent:ﬂnnamtmqme@s s@i)fomnhnéntthe dppended

e ch Exanpl e conpound 10 ny (titer) As additive, |ight
%ﬁW% paraffin and white petrolatum are contai ned.

20 (3Thi@1§§§196a£l§ﬁliéeﬁaﬁéaebn(éogﬁtbnﬁoépbmhéﬁEh%ﬂ No.
| s added to each Exanple conpound (500 ng, titer) to

R WY idedpdn \M%P@le ithediqantend of gihicdseare
| it i p ogi,c S r
Ry S i RO PRSP EhoPlycPhisT RrBEShEE: o6 o
i nfusion sol ution. Industrlal Applicability The
present invention can provide a novel
di hydr opseudoer yt hronmyci n derivative, which has
superior anti 30 inflamuatory action and is stable.
Wil e sone of the enbodi nents 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 nmake 35 various nodifications and changes to
the particular 77 enbodi nents shown w t hout
substantially departing fromthe teaching and
advant ages of the present invention. Such
nodi fi cati ons and changes are enconpassed in the
spirit and scope of the present invention as set
forth in the appended 5 clains. This application is
based on a patent application No. 2005-301070 filed
in Japan, the contents of which are
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Clains 1. A conpound represented by the foll ow ng
formula [I] MR M NR Oh, O.,L~-OM OM o
A B s wherein Me is a nethyl-gg , RlL and R2 are the
same or different and each is a hydrogen atom an

al kyl group, an acyl group, a sulfonyl group, a

ubgt | i tuted,aryd ~substituted alk

1 oR prothditha eiRNdd &y Hrl Ko eR B S5 Erdap ! Thn

al kenyl pggoup or an 1o al kynyl group, or RL and R2 in

conbi nat fon form togeqﬂer with the adjacent nitrogen
stituted or unsubstituted alicyclic

My oup, R3 i NaRaydrogen atom a

1 r i d acyl group or an

“Subgi i te Meo ﬁ group, is Ais a

ogencatom} B is a hydroxyl oup or a group

r effrgsembed he following formula [I1) 6 OV M

~Me "Méherein Me is a nethyl group and R4 is

a hydpoge omor an acyl group, or Aand B in

ation show =0, 20 Ris a group represented by

iiher.0h hewi 19 4 erarha [driddp, RSO Me Me _ [I11] - OR6

wherein Me is a nmethyl group, R5 and R6 are the sane

Br argl ReepEft thRdsa@ehoF sdafhigdenyeandt oachr ianaabyfirogen atom,

Oy P g fBp, 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,

R; 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 [II]

CMe

Me [Il]
Me

wherein Me is a methyl group and Ry is a hydrogen atom or an

ollllm

acyl group, or A and B in combination show =0,

R is a group represented by the following formula [III]

RgO Me

A

Me (1]

wherein Me is a methyl group, Rs and R; are the same or

different and each is a hydrogen atcm or an acyl group, or Rs
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79 and R6 in conbination show a carbonyl group or a
substituted or wunsubstituted al kyl ene group, a
substituent represented by the following fornula [1V]

&hd 18] inVecambahateioR @Bowsaacﬁﬁbbﬁblggﬁéﬂp &8s Hu¥tituted or
N-OH, or Dis a_ hydrogen atom and a hydroxyl group
wspbstuted Alksyiang @rawp, Pefibssitaensy repsesented by the

fé’ii&#‘iﬁl?f&frﬁﬂﬂaa[[‘ﬂ] 0 Me'/ >[V] wherein Me is a

nmet hyl group, 10 or a pharmnacol ogi cally acceptabl e
saltpthereof. 2. The conpound of claim1, wherein Ris
a grjpup represented by the followng formula [I11]
Rs~HA. -Me [IVw v \ [I11] ORS 15 wherein Me is a

Met hyl ~group, R5 and R6 are the sanme or different and

each ] s a hydrogen atom or an _acyl grou or R5 _and
ST dibiatd e tdnew % i b@nws @r §tpNoPHa or D is a

t r (che g P,
SPUBALLAL0 0 PUSEIAS  S00YP, 0 e cuene
repprraniad Iyt dihe fadrlayinghdioemmlA 4Rd B in

conbi n t|on§shOM/ =0, or a pharnacol ogically acceptable
sal t t2of . 25 4. The conpound of claim1 or 2,
rorb-A s alMldrogen atom and B is a hydroxyl

ro%%%?or a pharnacologlcally acceptable salt
‘%hﬁ"‘é’f Me&5 isrife ReGRYJuRFO¥Pr claim 1 or 2, wherein Ais

S Y Broneih 1P A 130G r QUR T ted by
t he g%l omnngqﬂ%rnul%n[Fﬁfbggﬁlg QHRFIF?EEéSE
2. The compound of claim 1, wherein R is a group represented

by the following formula [III]

Me/\>‘\\\ [

OR;
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
and Re in combination show a carbonyl group or a substituted or
unsubstituted alkylene group, or a pharmacologically

acceptable salt thereof.

3. The compound of claim 1 or 2, wherein A and B in
combination show =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]

BO
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OR4 0 M wherein Me is a nethyl group and R4 is a
hydr ogen atom or an acyl group, or a
phar macol ogi cal |y acceptable salt thereof. 5 6. The
gonmpound of claimb5, wherein R4 is a hydrogen atom or
@ PpharQ®eol ogically acceptable salt thereof. 7. The
npounfl of any one of clains 1 to 6, wherein RL and
esaneﬂﬂr different and each is a hydrogen
at ORukyl group, a substituted or
unsubstpeut ed benzyl group or a benzyl oxycarbonyl
.y Rl and I-n _conbi nat, Qn form oget her
%%:&trh caeﬁ'}e%ytlr @&é)ﬂfpaf"@% Jsﬁb%tti‘Y‘%ff‘g%erbratom or an
mh@mamt eﬁ: a Imesﬂma@dl%qtaugl becgpeame%a@t thereof.
phar macol ogi cal ly acceptable salt thereof. 15 B. The
conpound of claim7, wherein RL and R2 are the sane or

6l T empthearh d:;). ith %yd'fﬁﬂgg‘glﬁt ﬁ4m1§ A%r@&é’ylatom, or a

group having 1 to 3 carbon atons
Ehﬂz@ﬁﬂﬂknnknahhnea¢d@@mayﬂe gadupthereaf.

phar macol ogi cal |y acceptable salt thereof. 20 9. The
compound of claim7, wherein the substituted or

nnsmmmmcemcaldﬂmly onkeber e¢¥ehC10t8Up, f WhEBE1RYR, and R,
and R2 in conbination together with t he adj acent
arﬁ*%r et AT i fesgpst pidt eachr ianaubydregerdatom, an

éEHjﬂ“&ﬂdﬁ%ar%ﬂ%ﬂb@%ﬁ%ﬁ%@ﬂng rhngb%§19h9§?3ﬁéH§yii&%bup or a

pyrrolidine ring, or arnaco 0gl ca
%ﬁdt@pk@mcv@rmrwh oD . OIORl Tared Ryvpoucdmbfinaby onnéorm,

drogen_ato
.ﬂ%%ﬁi group, a sughﬁ'FﬂgeHlBFoﬂﬁguﬁg??tu?eﬂgb%igtSEEd or
Wensmt 1 tgrtedp adricycherz koxysaybony! gﬁb@%P oPraa
har nacal o |c%&3y acceptable salt there 81 11. The
éhﬁﬁﬂﬁﬁﬁi nREGSPhARLE F2RE tReBe®fdr ogen atom a
substituted or unsubstituted acetyl group or a benzoyl

group, or a pharmacol ogically acceptable salt
&-hditepfcompornd Pife clelimois nghevapouRd &) R, are the same or

éif%é?@#%oa%%e%%%%rxthr°H¥8£8géh6a?o POXIf%wer alkyl group

having 1 to 3 carbon atoms or a halogen-substituted benzyl

group, or a pharmacologically acceptable salt thereof.

9. The compound of claim 7, wherein the substituted or
unsubstituted alicyclic heterocyclic group formed by R; and R,
in combination together with the adjacent nitrogen atom is a
substituted or unsubstituted morphcline ring, piperidine ring,
piperazine ring or pyrrolidine ring, or a pharmacologically

acceptable salt thereof.

10. The compound of any one ¢f claims 1 to 8, wherein R; is a
hydrogen atom, an acetyl group, a substituted or unsubstituted

benzoyl group or a benzyloxycarbonyl group, or a

pharmacologically acceptable salt therecf.
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(2) de(3' -N-nethyl)-9-di hydro- pseudoeryt hromycin A

6, 9- epoxi de (3)

de(3' -N-net hyl ) -3' - N-benzyl - 9- di hydr o- pseudoer yt hronyc

L0, AThé, Qoffﬁﬁhékbf(biégm 10, wherein Rs is a hydr%gen atom, a

bi s-de(3' met hyl ) - 9-di hydro- pseudoer yt hronmycin
substépekedeoy PYnsubstituted acetyl group or a benzoyl group,

%%Zuﬁ‘é W# @@31[\?% aéfg’e legi:”fsé)l)t rdilydr o-

de(3' - N-net hyI) 3'-N-(p-chl orobenzyl)-9-di hydro- 15

A 6, 9- d 7
har 150 %@%&?%?%@H%n 5P o hyar o 12- oxo-
pgauglog;[ )&@f@r@/ﬁﬁ I%Q?EhydA(%) 9-epoxide

g L% droxypro TJ] ro-12- hydroxyOX|nE-
3eude vsloxirge Riperyrhromycin A 6, 9-epoxide

g\gl é@s (3t wqﬁd@zﬁ{,@dwﬁﬁd pE DY XYoL UL AL IYEL Doy cin A

epoxi
iZQ-l@pWe/ 9- di hydr o- pseudoeryt hronycin A 6, 9- epoxi de

d )-9-di hyd d th A
g&g) %?i%ﬁ%gggﬂ'ggﬁﬁﬁ 9- fh d£335§§% o%§§ hrggggghnA 6,9-
épo:lﬁdé) di acet yl - 9-di hydr o- pseudoer yt hronycin A 6, 9-
OXI de 13 2' - O acetyl - 9-di hydr o- pseudoer yt hr omyci n

B i g E;N1mp@hyl) -bis- (3’ -N-benzyl)-9-dihydro-
[TECEEY I Q) no- 9-di hydr o-
lgseud%ergﬁi r%[)om de 30 (15)

P6} GlatatyN mhal(lfylo -d’&dl—ﬂqxs—yﬂh)lo&o&iehygmo ~8-Héhgdro-
seudoer yt.hronycin 9- epoxi de 12, 13-carbonate (16)
g%?%g ‘ﬂ%ﬂ‘} @62 PFOF 18 et o- pseudoer yt hr onyci n

A7) 6a&F EPox deydid onate dih¢iro-12-oxo~
de(3 N- net hyl iy%u%%ﬁghporobengyff de(gxg cl adi nosy

?eu@EF¥¥¥h4?WﬁK63b FaFereporigeycin A 6, 9- epoxi de 82
bFP S A 1L e s mmg Ry oy e 3 by sy st e
s ered dsat et romyc3in Porgp Welepoxideeudoer yt hromycin A

g%’?ﬁ%f@‘g@ A%‘/s%gﬁmb’%ar b°§3‘a§ 935&@8raee§eua%§¥mmrﬁmln A

®)9-&pckid®r phol i no- pseudoer yt hronycin A 6, 9- epoxi de
12 13 carbonate (20)
9 3 1A IRnepaRy-S -G hydrg-pisepgenzyLbxgurebonk| §, fegmoxide

E&l) de (3-O-cladinosyl) -9~dihydro-pseudoerythromycin A 6, 9-
epoxide

(12) 47,13-0O-diacetyl-9-dihydro-pseudoerythromycin A 6, 9-
epoxide

(13} 2’-O-acetyl-9-dihydro-pseudoerythromycin A 6, 9-epoxide
{14) de(3’-dimethylamino)-3’-morpholino-9-dihydro-
pseudoerythromycin A 6, 9-epoxide

(15) 2'-0-acetyl-de(3-O-cladinosyl)-9-dihydro-3-keto-
pseudcerythromycin A 6,9-epoxide 12,13-carbonate

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

(17) de(3'¥N—methyl)—3’—N—(p—chlorobenzyl)—de(3—0—cladinosy1)—
9-dihydro-pseudcerythromycin A 6, 9-epoxide

g2
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cl adi nosyl ) - 9- di hydr o- pseudoer yt hromyci n A 6, 9- epoxi de
12, 13- carbonate (21)
de(3' -N-nethyl )-3" -N(p-chl orobenzyl) - de(3-0-cl adi nosy
(Il)a) 20 -8~ dt:&g&oaawebo(:péayﬂ@@gw hg oyieydir M-3-keto-de (37 -
6, 9- epoxi de 1 - carbonate
hplamaapriosdy rWDQPBPhW‘POP%@(@OEWWW%ﬁ )& P-epoxide
1@Dﬁ@hg i-RanA$gudoer yt hronycin A 6, 9- epoxi de
T3-carbonate (23)
(dé03dem3ﬁéthyaﬁiﬁbsyﬂqp9eﬁiby@b@ﬂiykétmkdé%Iﬂfﬂiﬂﬁﬁhxmamino)~

l,)_ dr o- 3- ket 0: pseudoer yt hgromryci n. A
% gt dBO TR B aOF LR P Eb A GoBteROIi A, 13-carbonate
(Q@() 3 deNB"Bthb):hglj Ne € pocht onobes zwéﬂz;dﬂﬁy&ﬁ@;ymoa:\é (3-0-

-9 dlhxgro 3- ket o- pseudoeryt hronmycin A 6, 9- epoxi d

Fd&nﬁﬁéﬁl SordhYERPTrpSaudedt dh eorEEin tlheﬁ.e%fepowe 12,13~
CL§bo;g%efoIIOMAng conpound (1)

de(3'-N-nethyl )-3" -N-(p-chl orobenzyl)-9-di hydr o-
(Bdeuded By t-Nroapbiyh) A36:8- ¢posh Her¢l®dnzyl) —-de (3-0-cladinosyl} -

G s kb Tor ek ACh e sTEE IR IS & 8 B S 12, 13-

odebanauenethyl) 3' - N (p-chl orobenzyl) - de(3-0-cl adi nosy
- 9-di_hydr 0- 3- ket 0- pseudoer thronzgln A 6, 9- epoxi de

(fé)lsle(éa bEAREANOBYL - Bndt | Tdimatdupiamine) -3 -
m%%bhoﬁﬁﬁbesgeudé@r%égr€¢9895ﬂﬁcéuéléﬁﬂﬁfagﬂ¥ﬁﬂﬂjiﬁa bonate

conprising a co any one aims 1 to 1
(33phdeﬁﬁéoNcgethyly abcﬁp(pb¢hﬂsxﬁbenzykmfdﬁ(Rﬁﬂdniadlnosyl)—

e V. ngr edi ent 5....Jhe pharnpc :
e S PR M e e T RE
i@b@mbpb&&danarabéealnaﬁt of an inflammtory di sease.

16. The _pharnaceutical conposition of claim 15,

(#3r 88437 RN-MERRY hhmal oy (e Sekeerhananl i 19 Ginfnd@pdinosyl) -
ohaws dg'bsgaﬁgtog’pggudg\efngﬁlj??&n Oin tAes 1y iud s or

treatment of an “inf tory di sease, mhlc cornpri ses
oxdmi phermeicagoghcadlfestceptambrinalf themangfound of
any one of clains 1 to 13 or

13. The following compound

(1) de(3’-N-methyl)-3’-N-(p-chlorobenzyl)-9-dihydro-
pseudoerythromycin A 6, 9-epoxide

(2) de(3'-dimethylamino)-3’-morpholino-9-dihydro-
pseudoerythromycin A 6, 9-epoxide or

(3) de(3'-N-methyl)-3’-N-(p-chlorocbenzyl)-de (3-0-cladinosyl)-
9-dihydro~3-keto-pseudcerythromycin 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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a pharmacol ogi cally acceptable salt thereof to a
patient in to need thereof. 18. The nethod of claim
17, wherein the inflammatory disease is an

£6F | anEBb Ao PONE] s b Seastmentl O Hie ﬁffl@ruﬁ@%?rk}n;e/lisease.

of any one of clains 1 to 13 or a pharnmacol ogi call
acceptabl e salt thereof for the production of a
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i nfl ammat ory bowel disease. 21. A commercial package
conprising an agent for the prophylaxis or treatnent

Dﬁ an hethedMEdOrohdl gyl MiisClbr %&e%@ﬁﬁht56§ an
ound of any one of clains 1 to 13 or
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need thereof.

18. The method of claim 17, wherein the inflammatory disease

is an inflammatory bowel disease.

19. 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.

20. The use of claim 19, wherein the inflammatory disease is

an inflammatory bowel disease.

21. 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
pharmacolegically 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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