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DESCRI PTI ON  NOVEL DI HYDROPSEUDOERYTHROMYCI N
DERI-VATI VES Techni cal Field The present invention
relates to a novel 5 dihydropseudoerythromycin
derivative. Particul arl y DESEGRIERI®eENt i nvention

rel ates t ' Tlelel= '
derivativ§99§ﬂﬁ%ﬁﬁ¥é%égﬁggﬁ§§kﬁ#w @%ﬁgﬁﬁﬂsﬁﬁﬁﬁag%ﬁ§§ory
action and stabl e. BackggrnivhIARiel@ Er yt hr omycin

(14- nepber ed ring,nacro]idg%?is difficult tQ- use as

an antfe RFPERRt BRYSRgkrht €9t %AW arteousl y has
déﬂgaﬁbbsbﬂﬁbéﬂ?@ﬁ?&ﬁyé&%'&Ekfﬁ&kﬁﬂaﬁn@bQQQEﬁihﬁhy,,the
action. To solve this problem a pseudoerythronycin _
pgesepst ingepionneedbaies ¥ my,nwewl THRWIrPRSAPGoerythromycin

SGOSTAVIE, 00, PG5 5 YOROBRL RS0 0 gy acvion

ahdeetablan anti bacterial action has been reported. A
representative conmpound_i s. EM/03 shown by the

following formula HO RACkgReuRdadEF0o OHOO 00

VW OHry©nh28m{Ben apoyandmid + &N Rp QAN OMACHA FFicult to
derivative has a problemin that 1ts pharmacol ogica

uget penapapnhdrinélamndtory eraenyt esdiidst tidd shyitaneously has

agdghgﬁggﬁgﬁéﬁﬂaﬁ8£ ¢ c{f éﬁﬁ'éﬁuéﬁ%ﬁﬂé%ﬂgyfg%/action. To
ecompoSed by an ati d and becones ~conparatively

soiskahhés BboBldnhyaroséwdoe optaromet by deedwaitiget 12—

olve the problem _j ble to i ood
mefnereEn i BPeareac TS RS ik AL NG LR,
wozahikh 183 3bebhangobhh 4 Lags 2y) BfaviReta soit iAi iBkshhakory

Bennani YL, Plattner JJ. Preparation of

agtdedxbua" faeexyt629- epbiyerierramadtiqmdagmbeen reported.
AIEQEEEQQBEQ@EQé &ompound is EM703 shown by the following

L

formula:

The above-mentioned pseudoerythromycin derivative has a
problem in that its pharmacological action may not be
sufficiently exhibited by oral administration, since the
derivative 1s partly decomposed by an acid and becomes
comparatively unstable.

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

9-deoxo-4"”-deoxy-6, 9-epoxyerythromycin lactams “motilactides”:
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potent and orally active prokinetic agents. Bioorg Md

Chem Lett. 1998, 8(7):805-10 describes

di hydr opseudoeryt hromycin derivatives, all of them
p@tentd"arce hypdridyy sfotrive pfrokliadichosegelssigaBi@brg Héed Chem

3-posjtion), Th ocument descrihes that th 5 .
L&y o e R T dhly GRS e PR aBr Jua SR dosRgihromycin
dERST4©f YL StdNalo Mthiel byepuorabhpgragyi ¥otys SfitcTaEhose

not describe an anti-inflammtory action. Disclosure

(fgaheal mient3-BPSTRd opr esefbe | Aoewreh desRriResaddiad the
' ' .actii : t [ d
o S oA e P, B P et on
gasonei nipestinadl adbi,litty—gevelotpng stabiety, but does not
seudoer yt hranycin.derivyative. The present inventors
d%39%5¥56%b6?3ﬂ’1 OYuACEdOPn  an attenpt to

sol ve the af or enpildcaiadrl’ ol eReamdvedesergded 1,5 in
avoi di ng the anti bacterial action by usin

] a 1 .
12- mePie rRiP santng el t@ny RéMSr EQueVAgdt Hee c¥mpRRErestal
[ r [ 0 L -
o R P Ao g oPhe. SomEr et Ton aF f et @0t
ipfesendtoryettiom aAcoerdipegitycullbelypr bsedeveéhoendi sable
rovides the follow ng. .20 [1] A conpound represented
PE?“%%%W%*H%W%@“ TA(%JHS'I%I[VI‘E]‘ MR M NR OHL, OO
Me  Orie Bwdiasel nriRhtord Melvky lcogiadpedRing8ds e ageudies in
the same or different and each is a hydrggen atom an

2Bl RyFemPbUE e yiheydins emerddrnsAy Prgpogp, agd succeeded
iﬁu%?‘{:i&i‘ﬁc%dthg%r%ihrgbﬁ}éqsﬂdlt WRd A k- SUBsET LUt 80nembered
al ky P,

gro an aryl substituted al kyl oxycarbonyl
rgngupnd afuat ikenyteqpraiuy dheasomglokyaly togpdup, aodiRgdro form,
nd R2 1n conbi nat,i on for.m. together w,th h .
B SREnt R TP OB OGP et dred Cor " uHRNBE: FearhEed 0
tBki ey@bléet et es Oy igrededitp inZention. Accordingly, the
present invention provides the following.

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

[1]

wherein Me is a methyl group,

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

alicyclic heterocyclic group,
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R3 is a hydrogen atom a substituted or unsubstituted
acyl group or an aryl-substituted al kyl oxycar bonyl
group, Ais a hydrogen atom B is a hydroxyl group or
RA i@l GUpydkegéﬁseﬁbﬁd bysmHSI@tiDh’dmvicng Ureruindtd thitkd Gcyl
Ove M [I1] net yI rou
ILRRP FF & é%rs l&ﬂléiﬁ]doﬁigﬁye OR¥GETP B8 and
erelasel] 0@'1@ aRh 8r8x gl 04Bot8 P eSe Ll dy
Z\EH%q?olloiﬁﬁgi?Bfﬁﬂla y ng Ng/ v§@6[llpi ég
reépragrsrtaich bk tihe §Q¢&qm}pggﬁ@GEUlR5[éﬁh R6 are the
:same or different and each is a hydrogen atom or an
—acyl dr e Or RS and R6 in conbination show a
carbonyl group or a substituted or unsubstituted
gMeup, aﬂﬂubstltuent represented by the
f op [TV] D[IV] 15 Me wherein Me is a
mePhyl oup, |s O or NOH, or Dis a hydrogen atom
and a hygroxyl group (-H, -OH), or a substituent
whepriasdin db &y rftel’féiyflolqr@npngnfioRmﬂ% g \nygpgenvatam,pr an

t
%21W$§5§%oglca %§q%?%e%%&ﬁgggggF%8§h§ngf - f2] The
R chspoucbuwyd  Adpereadeomtedmint itheedol lpwinbefermuRai §IRL]

group represented by the followng formula [I11] RSO
RyO, vMe[lll] OR5 3

Me
Me/\>\ [11]

wherein Me is a methyl group, Rs and Rs are the same or
different and each is a hydrogen atom or an acyl group, or Rsg
and Rg in combination show a carbonyl group or a substituted or
unsubstituted alkylene group, a substituent represented by the

following formula [IV]
D

/lk [1Iv]

wherein Me is a methyl group, D is O or N-OH, or D is a

Me

hydrogen atom and a hydroxyl group (-H, -OH), or a substituent
represented by the following formula [V]

Oa
M /\|>\ [V]

e
wherein Me is a methyl group,

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

group represented by the following formula [III]

Me/\x (1]
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wherein Me is a nmethyl group, R5 and R6 are the sane
or different and each is a hydrogen atom or an acyl
group, or R5 and R6 in conbination show a carbonyl
wigE0eth e aiss ubstdtthitledironp, uRs udnsd i Raubeed a&hkykeme or
group, or a pharmacol ogically 5 acceptable salt
IYHFERRT 18] SRS Compo A 8PCPhE “aBovE. RBnEF BhelF T4, oF Rs
ard igkx1WQﬁb§hatﬁonaBHoﬁ 5 Nc£8HHh YR &0l S how =Gub@t iduted or
pharmacol ogi cally acceptable salt thereof. [4]. The

urSHpDLFdtefd th&k valsore SRORPr 0REd 3] PRashape]odifrl e n A

' Y. and B is a hydroxyl group, or a
a%#%#?%%% 6%¥ggl fg%%g%ptable salt thereof. [5] The
[ £pnTieel ncbrfoure b dhe mboveomedtfidhedr [[L2] prwh2al eiwhexrein A

IS a hydrogen atomand B is a_group_represented t he
231§ ot ric AN S IFOMOToM BRa® BRArTgEoLETNERHY n N
abSedcamidyda of ek R4 i s a hydrogen atom or an

acyl group, or a pharnmacol ogically acczgtable sal t

[ ¢ heFofcomp@indrit ddifpahaTeomenidoaseyvdliefti babd Yix3rein A
| . . U
14 oE I Srred o L OB, 8 e B Ty

phaemato 1 bl @oe-arerdptarde: [sBltt ¢he@kef.wherein R1 and

re the sa 0 i fferent and.each i.s,a _h ogen .
[g?oﬁ?eaﬁo@ﬁ%§$§d? J%Ff %§ﬁ%§F\ ggegr[éﬁsﬁﬁs¥?iugg%ereln A
1 5eRZN{ B Qe Do Lranzy |iex uCarbapy lrepirespntes R aihd

R2 in conbination form together with the adjacent
falteogen Bewmila DEllubstituted or unsubstituted
zalicyclic heterocyclic group, or a pharmacol ogically
Sacceptémee salt thereof. [6] The conpound of the

bove-npentioned [7], wherein RL and R2 are the sane
] Kt anfijpach is a hydrogen atom a | ower

Ryving 1 to 3 carbon atons or a hal ogen 30
ted benzyl group, or a pharmacol ogically
acceptabl e, salt thereof. [9] The conpound of the
whpseenmdat dned¢ YL W #ch&s 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 [6é],
wherein R; and R, are the same or different and each is a
hydrogen atom, an alkyl group, a substituted or unsubstituted
benzyl group or a benzyloxycarbonyl group, or R; and Ry in
combination form, together with the adjacent nitrogen atom, a
substituted or unsubstituted alicyclic heterocyclic group, or
a pharmacologically acceptable salt thereof.

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

[9] The compound of the above-mentioned [7], wherein the
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4 substituted or unsubstituted alicyclic heterocyclic

group fornmed by R1L and R2 in conbination together

with the adjacent nitrogen atomis a substituted or
suinsitiisiidditeed unsubisalitneedr BAgeypilper hdi@eocyagic group

| perazine ring_or, pyrragl.idine rin r 5 a .
E T b g PRAI Ty HE CEPRbBIa 1941 (- TREPEST " RofPinadiacent
n COPRAN G 1Qfm any ORItk ithe cabeveunsibbonedtédmdpHdline
wherein R3 is a hydrogen atom an acetyl group, a

rkadhs tRIRAEAINST nimsubSLPEFRE4NBeR+BY| CFrBYiprotidgine ring, or

ggwgg% . l,, ar R o2 r ically

é ccepf%%*gﬁggﬁgx?h%reo ﬁa &e[f% %nggggﬁgbund of the

[ BbbVERerecdmpmned [dD]anwherei of Rhe salbovdrydrdgemeat o] to [9],
a supstituted or unsubstjtuted acetyl. group or. a .

"EBRS | Ry up, TSP ROBRaF Hdlol 091 LaTTY! Eciptal &obst tuted

ot hef eadst { thdled tedf@)10WdgpcorPauBEn1Hl btycarbonyl group,
9- di hydr o- pseudoer yt hromyci n_ A 6, 9- epoxi de %2)

o¥eq PharmatthAglarldivh AGcerssbd 8oyt hEBayePh- A

~BROX! bove-mentioned [10], wherein Rs i
A R i e M E o e
hydrdgef, &t@poxd deifsh)ituted or unsubstituted acetyl group or
2 B g t5 P Rt L) Sl O R eudogT KERLOMKEID dune
tBeBede(3' -N-net hyl ) -bis- (3" -N benzyl)-9-di hydro-

gseudoer thromycin A 6, 9-epoxi de (6)
[§2] 3Toq- FRt M HNB cauRP¥éhl or obenzyl ) - 9- di hydr o-
eyaQLs YW &i&b&ﬁ%%@@sw% %2 9C&boxid
(gg[lz-%$y%ydﬁ%¥yprop Ilrﬁ-o9-dihydro-lz-%));?é)(-l °
(5 ede 62Ty tmerhycl I P A hdapopisgedpgrythromycin A 6, 9-epoxide

[12- J§$ydr xyropyl) ] - 9-di-hydros 12- hydr oxyoxi ne- L
(gge%%&ér rw%#%ggrfﬁi(ﬁ%ggﬁﬁx% edﬁgy%ro psgugoergghromyc1n A
6flefdgokiladydroxypropyl)]-9-di hydro- pseudoeryt hronycin
A 30 6,9-epoxide (10) , ,

(4D, BBSePRLY - T dihl 0- PseidvSinPr msEREerR Y AREOBY e pBxi der 9~
e%ggldge(S-C>cladinosyl)-9-dihydro-pseudoerythronycin A

, 9- epoxide (12) '
(87, b8s Gleli Aceiyhetghdi hyudrso- (35 etdbenyyin oAy dihyAr6; 9-
pgguggg%§9§romycin A 6,9-epoxide
(6) de(3'-N-methyl)-3"-N-(p-chlorobenzyl)-9-dihydro-
pseudoerythromycin A 6,9-epoxide
(7) de[l2-(1l-hydroxypropyl)]-9-dihydro-12-oxo-
pseudoerythromycin A 6, 9-epoxide
(8) de[l2-(1l-hydroxypropyl)]-9-dihydro-12-hydroxyoxime-
pseudoerythromycin A 6, 9-epoxide
(9) de[l2-(l-hydroxypropyl)]-9-dihydro-pseudoerythromycin A
6, 9-epoxide
(10) 12,13-epoxy-9-dihydro-pseudoerythromycin A 6, 9-epoxide
(11) de(3-O-cladinosyl)-9-dihydro-pseudoerythromycin A 6, 9~
epoxide
(12) 47,13~0-diacetyl-9-dihydro-pseudoerythromycin A 6, 9-

epoxide
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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-
DSEuﬁtmmﬁddﬂtymﬂﬂ+dﬂhyﬁﬁb%ﬂ$®ddmer&tﬁkomyc1n A 6,9-epoxide

-d O | d -
(B ROET A AR B 0 s ae 13 R 3 G A BOEDS (16)
pgsﬁéoé& ﬁﬁg&%?%ﬁwghxgsd; gld%-keto pseudoer yt hr onyci n

oxXi 13-carbonate (17)

<é|é 32 NJWGFM’}) -dp (NeQslasisoss z;9|-)ila§93003ci<aai>nosy

pééueﬁe%%&é%%?m%ré;ﬂ%% 12418, Baoamgs | (19
ﬁﬁhedanywﬁ¢&3dfhesyﬁ;Hﬁﬂduhydrua&%ketp%psenﬁoenyﬂhromycin A

9 epoxi de ;§§ arb nate (19)
(%P et ho ro- 3- ket o-de(3' -di met hyl anin

( 97 7 Se { POLphAd ¢ ML )psyudo—e(rpﬂdmme&z&m ~9e€BOoBi-d8adinosyl) -
12,13-carbonate is (

9déwydwwmqewtfet@mzcwb@s(Ga@rfﬁpoewl@ar bonyl ) - de( 3-
gsg'éd'89§¥é%%ﬁ é&t@“ﬁ‘hﬂ&%ﬁ f?t@fgﬂﬁ&ﬁEoA3 keto—de (3 -
, 9- epoxi de

carbonate
ddimé 8hy Nametdy+ 3 - -3he ipH gl iotd -grsehelvayryithdef§<@nc hadi Aosyoxide

) - ,9-di hydr o- 3- ket o- pseudoer yt hronmycin A 6, 9- epoxi de
1% 133938093 nat e (22)

(dgﬁ3d@(EL@dtn@@yﬁas§&xh¢Admﬁydkdés~Méﬂaad@xbanumgktﬁyiamlno)
nmor phol i no- pseudoer yt hronmyci n, A 6, 9- epoxi de
3izmggp@g}b@ga@%equggythromyc1n A'6,9-epoxide 12,13-carbonate

g 8&&%&%% 1yl‘é'(lb—ci"%f%h Zdér)zy@%@%c%rﬁ'oﬁ?ﬂmééé 3-0-
) - di hydr o- 3-ket o- pseudoer yt hromyci'n 6, 9-epoxi d
Clﬁdiﬁoéﬁl)s@pdn@ydr@kp&ﬁuﬁnﬂnﬂthnomybﬁp A 6,9- epox1de 12,13~
g gknethyl)-S'-N—(p-chlorobenzyl)-de(S-O-cIadinosy
CRFPC828F hydr o- 3- ket o- pseudoer yt hronycin A 6, 9- epoxi de,
(1) adphar mmceé ogy Tt 3 y- e gepdtald sl Ay 1t hele@F0-cfl 28l nosyl) -
The follow ng conmpound 30 (1) _
9déehydnpn%rh?m Bsew?%rscwrcﬁ%ﬁﬁ) LG GPIRyAAS- 12,13
§§5ggggéythrony0|n A 6, 9-epoxi de (2)
e

I met hyl am no) - 3' - nor phol i no- 9- di hydr o-
(Bgeude¢ByDhcbagtnos vl b; P-didupdde-dsr (J'3)dimethylamino) =37 -

SR R0 M gt pheng e AL 00s e
(639- 8p@3T dR-A3tAP1) -3’ -N- (p-chlorobenzyl) -de (3-O-cladinosyl) -
9-dihydro-3-keto-pseudoerythromycin A 6,9—epoxide 12,13-
isopropylidene acetal or |

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

or a pharmacologically acceptable salt thereof.

[13] The following compound

(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-chlorcbenzyl)-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
cddn=are,a pharmacol ogically 5 acceptable salt thereof

as an active ingredient. [15]  The a ceutica
O Ghp & TGP 19 doBTES ﬁi’#‘snéagg[ Jég%Fee\#1 chis
[1@¥“kf§HéﬂﬂH%éﬂﬂﬂﬂ$m éém%ogﬁtﬁbﬁabﬁﬁﬁkigin@na compound of any
i nflamratory di sease. [16] The pharnaceutica

ompbsitd ePofe-mieatdvaee néat tendd3] 107 asphagpreeiegically
the .infla t.or, ' i oLl bowel

S B 0S8 o8, RRes0 A ot

[15 patheenihamfaceut icafll apmpbeiy idnsedisehewhAbohe-mentioned

conprises adm ni sfering.an f ti t _of
ORGP Ghd b1 PRe PSS L85 feft bAEACTIST (3 21
1At & phardmeel ogical |y acceptable salt thereof

to a patiéent in need thereof. [18] The nethod of the

[ BbbVEherephd e tinal weapeisd tirg ofnthanfapBeymentioned
I sease | s. | fl L l. di.se

B P T T R Y

b?ﬁbllfﬁséas@hpharnacoLogicalPy accept abl e salt thereof
or the r ctiqQn of a_pharmaceutical _agepnt for_the

(7D R oror (e et bRy, i LERRETERY. T cBho

1 h20dmTheo M eanfeddig, ahover l@&%ﬂ ixﬁ@s@@ bEinivherehg ahe

in

i nflammatory disease is an ammat ory bowe| disease.
epEegpiye muainierel & qoaReage CSnprivsioRg & ABEnECPBR-
m%ﬁ@igﬁgghg%fé%§ ngtr5¥Hén§Héfﬂédﬁld %%§5§359E¥ptableesalt

sease, W onprises a conpoun any one of th
thboyef nenta opeidi i iro ndetBltheremfphar macol ogi cal |y

ept abl Lt th f ti [ d ,
St SRR R SOl v
180 bErs@fsdie the 4H aptnllaai=s By bosallmeiteakean

i nflammat ory di sease. Detail ed Description of the

[LAVeREs ol | A EPROR/GHRINETE s &t ddieppPoye—mentioned [1]
<EhQLE) EEL B ALy s Sl cibor wno
pkbdiitetlon Thé &oppormateftidel 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 comprisihg 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

7
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7 present invention enconpasses all stereoisoners at

the 8- position and 9-position. In the present

speci fication, the "al kyl group” is a straight chain
pr¥sdianchiethtdhal enablphsgeeuplhaytagedi sand?s st darddEr

atons or a cyclic alkyl group having 3 to 10 carbon
PQﬂ%ﬁﬁ?“-E%éhﬁ¥é§mFﬁéP§of i nclude a methyl group, an

et hylr group I%%e&tprsgeth%ae@onantnebuaykygr p/BNis a
n-pentyl group, an n- hexyl grou an n-hepty roup,

stmalghnnqhagr@upbraWCNEdoﬁyalngﬁgﬁﬁl gﬁO%@d@%%%ﬂ@r%dﬁ>12
carg% ork(jelé:sylor.gro c13% u?&? ‘gﬂméohg{fﬂﬂg %u ?”10 carbon

group, n 1 SO roup, a sec-
atgsrRsIp, E&ah@ﬂ.bsbﬁihyélreglfomncladel sopenhyl group, an ethyl group,

tert-pent roup, a neopentyl group, a 2-pentyl
oo s B Sub20E Sl 4B pape BT houp, an -

hd £51 - PN, HPYRLHLIMCHRRBLERY bndhoBBLyR g8¥Eb Obak Vh-nonyl
group, a cycl opentyl “group, a cycl ohexyl group, a 15

greeplaremtrytdeyndu mw,t R n—p@@dewﬂhgppéper éﬁc@“é@@%‘?ﬁfl
to.a lower aIk havi 3
Tt sty A grip ot FR, D! GRobub01BoE8LB0N B 0oy
gidsmepprﬁsmt&pﬁguf |g1a:tupon,am Heobaaylylggoapp, i 8 Bert-pentyl
formyl grou , an grou% having a stralghg chaj n. or
u 2

IDPBr g TIPSR IngT %P0 CRFBoKL group,
a 8 OfBx P1 @m@/,cla OceQquactg/lowy&ohh@w RO c§cleptBpGar §86up, a

atons,” an acyl group having a straight chain or
cpe hpleievl cIERUP alk Al apesty lhaFong, 2 £yciohesybodroup, 2

19%85%&119%5(9 c%]y&lgi Car?cl l%er‘{éylllgcreouwutﬂ%.vkﬁgf%rgﬂcéo 1{;@{1b98 a

group havirg an a group V|ng
185et0almybagtmupzﬁammngnAstmsédcheb@mnatbme amythglogpoup,

IS a nonocyclic - tr clic arqmatic hydrocarbon group
eRAY ngr e R o njEFQEﬁ%) 9&(ﬂﬁ¥ anpl es thereof include

a phepy! ¢+ gk Qb séht RigRhemilcariemy, t%enaQESIEYerﬁEUpis a
an ant hryl group, a phenanthryl group and the_ |i

fexmybl @xowp, tae aryl VU N AhE $E&a4hsr FPR1Gr Btp,
brangﬁSéy{: %{/ﬁ?uz?l]gﬁl p&ro&i\;)gr}yév g°lip to 12b%ta¥5}51'1 tBHR: or a

an 1 So ery group I soval ery
cgtID!in akalV@j:mygb Iy aﬁm)d&@gdrbgmouplomam an acyl group

nGF O, 2aRCTRART GGy o A e D ERAI) gRG0g. gzoup having
2”%8*‘&5%&19&51@“&&5@ dhe %@dll&e,almédylprg%%en@elggvsnto 10

to an acetyl group and a benzoyl

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 pivaloyl group, a hexanoyl group, an
acryloyl group, a methacryloyl group, a crotonoyl group, an

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

like, with preference given to an acetyl group and a benzoyl

8
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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
gsobstituted acyl group. Exanples of s the substituent

1 or T Reohe SHEARARy Sy (AL a8 KBG aBBvey s Cahed or

uﬁ!;méf{lﬂxﬁt%w : acyﬁu_ h%/zdﬁ@:x’y Ime@reURn anBabegeBuselshtyut @doup
al kyl group ogen-substituted al koxy gro%%gfnd
@ﬁedqef-k@edv@km@r éfrreraerﬁd@st@t\wéﬁdt écalharf%@n WRegp of

tﬁgr ﬁﬁst}hg? ’ﬂéa. RAMLW hgglahir{géy g&eﬂﬁneavmgome,

ralg group havi ng
f 1ubmﬂé ) caa ol kgt lonsr e a acsydeufan&kikyaboge@u panhailt kagy 3group,

2 BYRERSY hroti e art AT Groly & SoFOpBay o BURPa 1.

haﬁbaéﬁhegﬁv@wlﬂi@tp,aﬁc&w QYOOI Qi t@.ez 1ARENY WREAPPXF¥ference
group, a 15 1- di net hyl et hoxy groug Eentoxy group,
gavsnn*é@h@llb%&@.g@n gPSupses hexsky: g éapa koxy group is an
aikggg % 0t RXY: Oélpstlaal lc‘?)%rz]%mélroﬂaﬂEﬂ‘éH cRain alkyl
clob Xy gr a cycl opentyloxy group, a
gmyupohawyh@xy tp(ﬂﬂ)eﬁubdﬂuaﬂQMBeorTheCWaﬂggealkyl group

b d the h b
hPRBy > o5 ot DLt sh el iy EOFBRLC At haEr Phet Abe0e) >
mafdo’N %w@gsy argr@ttﬁbi_\,aSgﬂﬁip n%dpab@oez)y gidoiugh ar e-

each substituted by one or plural hal ogens (as
mséhwﬁ@ah%bv@youwn 3 HU s O Whe & K EREDYAPIOREXY Jroup, a

§ua§ﬁé£ﬂgfgtﬁéx%5 <ﬂﬂ§t'§tﬁéﬁ¥&¥'|gr%H@§tbt@Lﬁgtﬁ§Kﬁhtoxy

§roup” ne unsubst it ut ed aryI Substituted
gabkypl grbepomy @r@mbstatiﬁm&thyﬂﬁﬂnisabsgmpwpedaalkyI

| -substit ut | K
SrotBroReTard veatmot o veitRitiw G h St pshsyiony
g&a&pdeél 8961 8heYE) ox P USHOBS a’hcphﬂﬂsylllmitehyl Tgéoumogen—
(benz grou a di phenyl net hyl gro a
Sﬂlbﬁ’p‘ﬁgﬁ?ﬁ ﬁgyl 3@%%@;@ tfrh% ;halg%%—)s bs tfafgrephirxy
g%%ﬂ%pagﬁhgﬂeépyg P R PR | R HOWR: adkoxy
enyl propy a 4 phenylbutyl group, a

gmpppemybndeﬁyhe@r@bmveb, nelpitihyd reetaadh gyt idndechby one or

rulse, BoLpBal LENEE B ded Deney) orolD,

al kyl 1@r eHe FB@&@I&@ S 3B5F BhdON g0 Amstdftiured or

above), a hal ogen (as defined above),

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

substituent of the aryl-substituted alkyl group include an

alkoxy group (as defined above), a halogen (as defined above),
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9 an al kyl group (as defined above), a hydroxyl group,

a hal ogen-substituted al kyl group (as defined above),

a hal ogen- substituted al koxy group (as defined above)
arandgll ke drdagy oﬂéldefﬁmeﬁeabove)giaehydnoayhagrgﬁp» >

Unl th 1 fied, d mb
oS hEPRFE BT aPEOBBL 1 BRaRe Sha-ar SoRBT 7 = helogen-

sSE G Y 1 kdsiyTidrefhp Waen dedhatit Hbedebyahdotos THKE, with
substituents, the substituents nay be the sane or

pEk ferenen girfen He pr dadwgespeci fi cati on, the
"arylysuhst i Gyt t§¥&fg% %5%&&%&gaar@9eygogg hs "BA@Sh@dbers of

aIkonxycarbon roup havin ain or
t e sea crasb tehtaiem tad bme gmmupnhavang arEOnQE paatbQWlarly
atons or ycl | L.c al_k oup having 3 to0.10 carb
wifeR BubSideitealhl Byoat digre fdif: (BeHEE, the
sﬁisét:[l@&’en@mtvae) bEXHD | Lomet ber aaftrerehude a
benzyl oxycar bonyl group, a 15 trit onycarbonyl group,
a di p}ienmmm@@y@m%ﬁwca@rl@up ‘aryl-stibstituted

r Ar ;
e T
apsEs@thspmhaincnu|hnandﬁad ‘chlakenpll kylogpbupehasiag 1 to 12
stralght chain or branch hai_n alﬁen | gro B ? vingb
carhgn 13L0BY) Varhd Ht Y8 e vépﬁeéyg guﬁa on
abaMENOwBidR 1D &%M&ﬁmwr&@ aRe 1UGSaLEr aheddbﬁﬂﬂed

(double bond) npl es thereof 1nclude an allyl

a@@@@b ébﬁwwﬁéﬁyﬁhgﬁéeé lQCBHgén?Ib@?é&boxécarbonyl group, a
t I

SUEL ORI, ettt e anys ibur,

genephyhemmsazbod&isgrqugﬂandﬂtmenlokebran@heéreﬁarﬁnce given
al kynyl oup hav 2 t0.12 carbon atons, or a
tEyEIQ% 5§L %ﬁ?ﬁéﬁ HEARY 3 to 10 carbon atonms and

one Uﬁﬁaiwéaéﬁﬁhéﬁﬁﬂkﬁédlﬂldéﬂlw®d)theEXaHRbﬁyltBEEﬁpf means a

i ncl ude a propar oup and a pentynyl group. In
Stﬁﬁélﬁh‘és@h@l%p@ég@ fi%ﬁ chaig aéLdP@é‘tylt@tr@&PoPaVéBg "2 to 12

CHEEUE %f&% edofllég%//)‘%ifc rﬂ@rgﬁzgr’o‘ﬁpgﬁl%%ng”@aﬂé &0 carbon

unsu rtuted ali I c heter ic group or a
asuofst ahdt exe 1aﬂ1$wuatﬁmétm®cyiﬂubdegb®mpi -Théxamples thereof

e aicb S PP P ol er, L e tinoniele Heathy orpue, o
cke1bpeRBAy DYgPb il f9d ofhe ardbgn abesreribdats3sn| €85%1 group.
one hetero atom such as oxygen atom n| t rogen_at om

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

In the present specification, the “substituted or
unsubstituted alicyclic heterocyclic group” means an
unsubstituted alicyclic heterocyclic group or a substituted
alicyclic heterocyclic group. The “alicyclic heterocycle” is a
monocycle free of conjugated double bonds in the maximum

number, which is formed by binding of carbon atom with at

least one hetero atom such as oxygen atom, nitrogen atom,
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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
smlfqm atqmwandﬂﬁhﬁ dakeingSpaC1plpeeXampmesiﬁnﬁrapf include a

ggLfZ|ne r|n gﬁ ne.ring.a tge s, like..

PYr et r}eeo“a{“r% ﬁ&ll Ber Fhger aB| P AF AR PT g ik 3D

1ﬁ&dﬁiéﬂhdﬁhélﬂﬂhg3n@.@y&ﬁ&b@hh@lﬂﬁnﬁlng p@ffzolidine ring, a
particularly preferred are a norpholine ring and a

P{P?)@Cé?zqeherlrr}%g 2 rEPg¥RZéscorife SuBSFPRAEHRS oFineand the
écygffe%e ekar Q%CE' fﬁor ﬁ YPnd nfhl%ge Q%fg&é%d g{eomng, a

as d above) group fine
pz@mmaﬁ;n&inmﬂdxaqd qypymroaedgne thegafenénpart:mmihrly

I-s stituted al kyl.oxycarbonyl. grou and t he,
Siroag & TatnluRe FRndoaha & BiBraRnt e
Eze@;@;mes o theragen iahem: af &hkybl1ge9dPicaheterocyclic
substituted or unsubstituted benzyl group or a

arewR yiesdide ohylkglogrousr (RE dsfangdrebpre) » an aryl group
(&é’@éf‘ﬂﬁéc@%ﬂ&m\ tO%&%%agw (ﬁtup éédPaCGE‘ e”éféP&Eéhtloned

atom a substitdut’ed or unsdbs I cyc
aryifﬁmbgmituteQHaﬂhyldeuarppe&érgbbyp)Randnuhé&lak@

th di 1] t h i hyd
| ower AR Egr ote RERAHET oTF SAIPLOH Sigrerapiaind each
i had ogpdr Sedystdddit,eirbenayll group, ar sRbsandu8dR2rin

conbi nation form together with the_adjacent nitrogen
uREeRs tREwkAd thanawld FroumSdbst Pﬁ&?é@oﬁé{FBﬁBPPlﬁé ‘H?‘h‘&’r or Ry

afld ®) Flﬁ)'c%%‘inalt'i@n %oEinEeEééé’aﬁef'ﬁgtIQrtl?e PSR B8 trogen

ring referably a norpholine ring or a piperazine

atomg)a Exadrpt dsntedd tde wwdsitidatedor lihgcali cchetérocyclic
het erocyclic ar i,ncl yde an_al kyl roup

98 ne Ofr?o?é%f% ﬁ‘b%?yl Hbr%%%%%?%eftl}(’ egamgboveélfgerent

aﬁ@r@@@lﬂlsgra)lﬂyc(rﬂﬁgéiﬁfd’d(bﬁd abavereraadkiyhegkbkp. having 1 to 3
Preferred is an aryl-substituted alk§loxycarbonl

CyFbep, 2ERHE Morke ey ebss 1 ubeRz PEB%Y aPbeRpt ©r Ri and
RIHRonfRd riat 1RRefreRAD! ¥ oBeidEogepn at R o éEH%3ﬂltrogen

group, a 30 substitUted or unsubstifuted enzoyl
a’gozoupa osulzst banmsd m&yom%&stlltgnt@dpmomhelpnef eradl yaa

dro en atom or_an _ acef. up. _Ais a hydro
R v R e A R

ph@féf&bl&vimhdﬁyﬂﬁlﬁhd|ﬂihg1br a piperazine ring). Examples
of the substituent of the alicyclic heterocyclic group include
an alkyl group (as defined above), an aryl group (as defined
above), a carbonyl group (as defined above) and the like.
Preferred is an aryl-substituted alkyloxycarbonyl group, and
more preferred is a benzyloxycarbonyl group.

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

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

represented by the following formula [II]

11
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p O CR4 0 Me wherein Me is a nmethyl group, and R4
is a hydrogen atomor an acyl group, or A and B in
conmbi nation preferably show =0. R4 is particularly
zpreferably a hydrogen atom s R is preferably a group
or epresemieed by the following fornula [I11] "Rs~ M
v [I11] OR5 wherein Me is a nethyl group, R5
a et he [fHme or different and each is a
hyd P& or an acyl group, or R5 10 and R6 in
conmbi ngei on show a carbonyl group or a substituted or

nsubst .t ut ed e up. itLc.e o]

PRl £ VO SpLP 2B b RS, dom or an
ashowgronp} her f ®! 4o Bgi T addngsindtowey @refielteblgospoundO. R,
of the present invention is not limted thereto. The

i§5paéFPEP%%%yo?r%%%lFﬁ%Jy¥rtﬂ)|hx 9 % nt

speci Ri ¢atHp0rd 82188y 4 AW - rdfe SBItRM LY @UB, B lowing
ethyl group, iPr: isopropyl group, nHex: n-hexyl
fgroupa AEILhcetyl group, Bzl: benzyl group, pd-Bzl: a

benzw,Ogr que substituted by a chloro group at the para
Zg/ﬁgféﬁggg, pBr-Bzl: a benzyl group substituted by a
ond~gf 0 [} he para-position, pF-Bzl: a benzyl
group=substituted by a fluoro group at the
para-@d&si ti on, pl-Bzl: a benzyl group substituted by

wRB rie9dovar 94Pa ahe tHE1 PHF PO 1208, RQGrSzitie anenzy!
group substituted by a chloro group at the ortho 25
dadsereos, andl e®zh: 13 »RVITOGRD H FuSst iIUEET Lbgraup, or Rs

S5, i RS L0 e Pty BEERESEL o SpbefEH e o
upatu@spasutednal kpOike Bzroum. benzyl group substituted

Dy 2 MEANORY 9L oup P e L PELE AOS LSBO.CE cB he present
1SR bRt 8deb¥nawh ORDL9E OEP] Bdwikte R 1s;1Aowever, the
compound of the present invention is not limited thereto. The
definition of each symbol in the present specification is as
follows.

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

benzoyl group substituted by a bromo group at the para-

12



position, pMe-Bzl: a benzyl group substituted by a
met hyl group at the para-position. Table 1 R, R60O
RBONRZ Og,. %900 ORS OO O\ OOCR4 O Conpound No.
p@EMtidRi RﬁMeR@zRA Rsl:%nzy(JE@anqmlpe shbski808efErunpl medhyl
HHH z‘i( anple 2) HM HHHH 912
gf%ﬁ%n%‘f rfL%)PaHaB oS -H 028 (Exanpl e 29) H pd - Bzl
TébteH H 900 (Exanple 1) M M HHHH 933 (Exanple
34) M Et HHHH 940 (Exanple 41) Me iPr HHHH
962 (Exanple 62) Me nHex HH HH 902 (Exanple 3) M
Bzl HHHH]J]904 (Exanpl® 5) Bzl Bzl HHHH 905
o-§ H N-HkH 919 (Exanple 20) Me
w@% le 21) Me pBr-Bzl HHHH
HHH 922 (Exanple 23)

d “HHH/H 923 (Exanple 24) Me nCl-BzIl HHH

Ba Me pl-Bzl HHHH 959 (Exanple

Me H | 957 (Exanple 57) Me allyl HH

HH 929 (Exan®l e 30)] M propynyl HHHH 958
(Exanpl e 58) Me \ 6kH HH

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

13



961 (Exanple 61) Me SO2M HH HH 960 (Exanple 60) M
Ac HHHH 13 Table 2 R

O\\COR4 O Compound No.

RSO R30-Nff-RZ ORS 00 O
(EM RL RZ R3 R4 R5 R6

(Exanple No.) 911 (Exanple 12) Me Me H Ac Ac H 913

T%greagle 14) Me M Ac HH H 927 (Exanple 28) Me Me

= HHH 930 (Exanple 31) Me Cbz Cbz HH H 914
(Exanmpl e 15) ynorpholine HH H H 955 (Exanpl e 55)

pi peridine H

HHH 956 (BExanple 56) pyrrolidine HHH

anpl e 63) M HgH H piperazine 966
aZisf 14 Table 3 Rl Rho R30
oRE mpound No. (EM
R3 R5 R6 910 (Exanple 11) Me Me H
5 M HHHH
~
O o)
Compound No. (EM)
R: Rz R3 Ry Rs Rg
(Example No.) B
811 (Example 12) Me Me H Ac |Ac H
8913 (Example 14) Me Me Ac H H H
927 (Example 28) Me Me pBr-Bz |H H H
930 (Example 31) Me Cbz Cbz H H H
914 (Example 15) morpholine H H H H
955 (Example 55) piperidine H H H H
956 (Example 56) pyrrolidine H H H H
N-Cbz-
965 (Example 63) . . H H H H
piperazine
966 (Example 64) piperazine H H H H

14




941 (Exanple 42) HHHHH 915 (Exanple 16) Me Me Ac
HH 916 (Exanple 17) Me Me Ac C=0 - 925 (Exanpl e 26)
M pl HHH Bzl 926 (Exanple 27) norpholine HH H
Tehbe( Bxanpl e 46) norpholine H C=O 948 (Exanple 4 8)
nmor pholine Ac C=O 931 (Exanple 32) Me Cbz Cbz HH
936 (Exanple 3F) Me Cbz Cbz C=O 942 (Exanple 43) M
Cbz Cbz C(CH3)R 950 (ExanplR 50) norpholine H C(CH3)2
Egé ne AN—CRQHS)Z 15 Table 4 R,

) nmpound No. (EM Rl R2
83 le 19) M Me H C=0

Me HH C(CH3)2 - 949 (Exanple
49) Me pd H B BzI'Y- 939 (Exanple 40) Me pd H C=0
Bzl - 947 ( anrpl—?_' 47) Me pd H C(CH3)2

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

15



Bzl 937 (Exanple 38) Me Cbz Cbz C=0 943 (Exanple 44)
Me Cbz Cbz C(CH3)2 935 (Exanple 36) norpholine H C=0
932 (Exanple 33) norpholine Ac C=0 953 (Exanple 53)

Tabipholine H C(CH3)2 952 (Exanple 52) norpholine Ac
C(CH3)2 954 (Exanple 54) norpholine HH H 16 Table 5
RIR1L %DR3 2|R3\~2 O,,. O0O0011" "OO O0OO0O0O
\\ \ ER®PO6-908 EMPO9 Conpound

Exanm.e.r\&go ) 906 (Exanple 7)

anp? M HHNOH 908

K 9 (Exanple 10) Me Me H

rabl e conmpounds are (1) 9-di hydro-

A 6, 9- epoxi de, (2)

dr o- pseudoer yt hronmycin A

6, 9- epoxi de,ll (3) Ide(3' -N-net hyl) -

3' - N-benzyl ®- di Kdr o- pseudoer yt hromycin A

6, 9- epoxi de, (4)

bi s-de(3' - N-net hyl ) - 9- di hydr o- pseudoer yt hronmycin A

- xi;de, )

C§m§°§H§3N9 ﬁ%&ﬁyl) bings'-ﬁ§benzyIQ§9-jhgyd@g ijo

(ﬂxamﬁmerybhrony0|n A 6 9- eppxi de, (B)

UC\U I\I' IICL Ilyl ) U I\I' \ 'J i

ochBl oeebepzyl ) 9P- di hydr pMpseldeer yt hronyci o=A

6, 9-epoxide, (7)

9q§[%§xgipféd%@yypropyl 29- bisbydr o- 12= ox0r-pgeudogr yt hr

epoxi S) _

9%%[ sl nydsgpypropyl) 1 9-gy vdro-flg 1.,

944 (Example 45) Me H H C (CHs) »
pCl-

949 (Example 49) Me H H H
Bzl
pCl-

939 (Example 40) Me H C=0
Bzl
pCl-

947 (Example 47) Me H C (CHjz) »
Bzl

937 (Example 38) Me Cbz Cbz |C=0

943 (Example 44) Me Cbz Cbz | C(CHz)»

935 (Example 36) morpholine H C=

932 (Example 33) morpholine Ac C=0

953 (Example 53) morpholine H C (CHz) »

952 (Example 52) morpholine Ac C(CHs) 2

954 (Example 54) morpholine H H H
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hydr oxyoxi me- pseudoer yt hr omyci n A 6, 9- epoxi de, (9)
de[12-(1- 15
hydr oxypropyl ) I - 9- di hydr o- pseudoer yt hromycin A
T&Pe epoxi de, (10)
12, 13- epoxy- 9- di hydr o- pseudoer yt hromyci n, A
6, 9 epoxfi de, (11) R
[ no%)éb) 9- 4j-hgdro g cin A6,9 N—R,

(13)
i hydr o- pseudoer yt hr
6, 9- egloxi de, (14) -

de(3' adi nedhyl am%o) 3' - nor phol i no-9- 5 - o]
di hydr o- pse orry0| n A 6, 9-epoxi de ? 5)
2' -0 acetyl - % OR,

de( 3- 0- cl adi nosyl) - 9- dlhydro 3- ket o- pseudoer yPhr cin

A 6, %M%pooeﬂ&le 12, 13-carbonate, (16) EM909

%gé & Qadi yI)-9-d|hydrc-33
0- pseudoe hronyci n # 6,/%.epoxide g},2,|13-gar jonat e,

Eﬁéﬁple No.

uc S |\r|u:L||_y| T \.IUIUCIIL)' ) GE(Go- U~ Ct di nosy

9%@ @ eéwy(flrﬂ pseudoerytﬁéonm n ,ﬁ:G 9; epoxi ge, [(18)

de(3-0-ttadinosyt)=-9-dirhydrqg-3-kgto-dge( 3 -drmet iyl ani n
90) - BExai®IP @) | no- pseudoes ytimony e n | A 6,|¢-epoxilde

12, 13-carbonate, io (19

de(3- O cladi nosyl ) -9-dihydrd- 3-ket o-de(3"|-di net Byl ani n
008 - (Bxammlehd)l i no- pseudade yt|iMeoonmydl n |A 6, |H efgdki|de -

12, 13-carbonate, (20)

de(3' -N-nethyl)-2"-0-3"F N bijs(benzyl gxycar bon - de( 3-
992 élr?wmb%yﬁj)- 9- di hydr oM%sel]‘éﬁ)ea\ hr d‘i/ryci n

6. 9-epoxide 12 13- carbhonata (21)

de(3' - N-rret hyI) 3 N-(p chl or obenzyl )-de(3-0 15

l FAYaY Fal 1

g' gd'e”%; air%L d"° s t%%@gg%%ﬂ%?&"%? B_& nydro-
5 pgsﬁéoé} )A% Cbiéwqu@e(?iza de (3’ -N-methyl) -9-

di met hy am no) - 3' - nor pho I no- pseudoerythrorrym n
chEdé‘ptR$@éiOq32Yt]¥32Q§WQ§éhé’té Y2Bpxide, (3) de(3’-N-methyl)-

d t
e B o E S H RS MR e o Py PRPBIR: ¢
bi\sédé zﬂlepmacu}q,el 13- lﬁhm—@@yshnd@emqta@emgb;namd 629 )repoxide,

(85 R R a T A Re A e G cPaBeRa 9S4 PHIERS- 3- (

10 §é@do@§%ﬂ@|ﬂ§ﬁ Yo Qm’@'gle@acﬁu%'eepq%' d%e(EULNhﬁéthyl) -N- (p-
grefer | e conpounds are de(3' - N-rrethyl) 3" - N (

p-
h@@@b@@myh%ﬂmy@m—m&@&myﬁm@ﬂww@u A A,9-epoxide, (7)

d§£?§§P?T¢é§#P%§§ﬁ?ﬁﬁl %n%ﬁ%Yq on&ZQOgihggeudoerythromycin A
6 pSeadort & hr 08y cden 1R -6( 19-Ispipoxgeropyd ) 1 -8-dihydro~-12-

h}fﬁ&%iﬂ%ﬁﬁ?ﬂg %}é%%ﬁ’@té{)%iyﬁdéylpﬁ %9 2qFR{A6E3- kel ode [12-
15 h?é?éﬁ'??fé@ﬂpm@ldﬂﬁuﬁ:@—ﬁwso@ & viRrbd: %&thﬁn@t 8- eﬁBﬁé‘lde,
roducti on nmet hod of the conpoun of the present
(1 12,13-epoxy-9-dihydro-pseudoerythromycin A 6, S-epoxide,
(11) de(3-0O-cladinosyl)-9-dihydro-pseudoerythromycin A 6,9~
epoxide, (12) 4”,13-0O-diacetyl-9-dihydro-pseudoerythromycin A
6, 9-epoxide, (13) 2’-0O-acetyl-9-dihydro-pseudoerythromycin A
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30 invention is not particularly limted and, for

exanpl e, they can be produced according to the

foll owi ng nethods and the like. In addition, the
G&hﬁmﬁmaf (([j]l”de pregSéndispetiyflrnanpbn3’ mopeplhohtret &t y

show t he producti on net.hods .of, preferabl ogpounds
ARGt g S R R e e
dS83 e B di ey IDr-oluae yay-Gokpesrgsehidbbeyphieseptin A 6, 9-

i nvention b 18 referrin% to the follqQw ng genera
erp} Ihat3 @IPEeEfild )eﬁﬁﬂ&ﬁ&f?éﬁ%lBPSYEE'9‘dlhydr°‘3‘

1 rjat _ kb yLng->0f 32— i

e RS hare aat .} Eacyonate, (17)
de eagentse dindl 1 ANk@-ah loeobesayy ) -8ekdrOegiapieospt) —9-

conmpounds represented h h baove- .nent i d,fo
Ry B RS AT BT eAR &+ 2 AP aFanen 4t o 2ard B o &Y™
d& (Y OUPL 4 B ESENt-a-dih idie -Bbeg oreel(BoRadmé Bl LA@ino ) -3 -
[%ég can be produced according to a method_shown in
mFRNO} BRe T FRATHEHEOMMF i@ W Ox2-RPOE1dROL2 ol 3T CRBPRRR e,
(e 5o R 8 o M e 008 i -

3{ emytbinohimwd rpFYudeNRO FEMRYTINO AN 6 HD-8pPx e 1 2HB fcarbonate,
(&) o008 T RGTE0 Qa oh ENO0 REOE VO ReB B e (307
cOi@inosyl) -9-dihydro-pseudoerythromycin A 6,9-epoxide 12,13~
carbonate, (21) de(3’-N-methyl)-3’-N-(p-chlorobenzyl)-de (3-0-
cladinosyl)-9-dihydro-3-keto-pseudoerythromycin A 6, 9-epoxide
12,13-carbonate, (22) de(3-O-cladinosyl)-9-dihydro-de (3’-
dimethylamino) -3’ -morpholino-pseudoerythromycin A 6, 9-epoxide
12,13~-carbonate, (23) de(3’~N-methyl)-3’-N-(p-chlorcbenzyl) -
de (3-0-cladinosyl)-9-dihydro-3-keto-pseudoerythromycin A 6,9~
epoxide 12,13-isopropylidene acetal, and (24) de(3'-N-methyl)-
3’ -N- (p-chlorobenzyl) ~de (3-O-cladinosyl)-9~-dihydro-3-keto-
pseudoerythromycin A 6, 9-epoxide.

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

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

the art can produce any compound of the present invention by

18



10

15

2O04H0ONa0O 00O MOHO OH EMO3 That is, according

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

Janssen, J. Hoogmartens, H. Vander haeghe,
radfarnsimg ttoni tZet | ol lofwiEgy idememadi esplanadigns Caed specific

52, 990- 996 87,..(b) HA Kirst, J.A. Wnd, J. .
SBELERAT 1o el S BTy, Gl CPRETBATBEPLYAFPOEEY S o
clRYGE@Ed e inky At ri@ieN readti435204362icd887reaction

erythromycin A was treated with glacial 19 acetic acid
rexdgrve TD-Hhmhydrksedt RESRFSEAYA 6, 9- heri ket al ,

(EM2Og - é&&ﬁﬁé} V& Yoot TRRuRd sWas cheBl eghuNgsEve -

reflux 1n the presence of potasSium carbonate in
meet homed formgile B[19- aardoyghoengs ebgseipt Ar dayei hydrogen atom

6,9-hem ket al (EM/01). Then catal yti .

50 otfr § S DGR T0si g BraE FRberae Srgmla
[T § | o osE epFsdweddl ddtaeiiniC taciad me@hosly BhbRAI 28 the

9- di hydr o- pseudoer yt hronycin A 6, 9- epoxi de ( EMB0O).
frhepvingheSefdund was treated with iodi ne and sodi um

acetate to give

de(3' - N-net hyl ) - 9- di hydr opseudoeryt hronycin A 10

6, 9-zepoxi de (EMBO1), whigh was further treated with

i D¢ me and Ysodi um net h ﬁ. e to give .
5 - el 3vZbet hyl ) - 807 Ryet.ogs&didoer yt hr omy ¢fig
9’j°ep xi de (EI\/B%S;,” a5 ng Lhe above?HeM prie ;
, yarious defp

s, which are the OH

c s of the presento ' ntilon, is such as o &
de(F - N |+)-3'-Nbenz°y|-mwro ww
pseudoer yt hramyci n A 6, 9- epoxi de (EMB0O2) can be
5‘?‘% ge sf‘}z/'"é?i"&y vari ous &M ations, acyl ati ons af’®
the like. On the other hand, of the conpounds
represented by the labove-nertioned fornmula [1] \
conpound wher®# B.n é'%? combi nati 8f sshfw £, M
or Hs, a ’ t af omardoBL-s a hydrexyl group cabo
, &oroexamlle, accord'r-ntNr—to' a 3 own
?FﬁHEtEQ’?E' A8l owi ng §chemre 20 AcONa I _
0 o MeOH o © 9
OH OH

EM903

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

52, 4359-4362, 1987, erythromycin A was treated with glacial
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HO N HO "Cbz4 NallCds o~,. 1o HCL (>WN a" - 0 O Et
off 01~" o 1~ OHI O O\\-* o pH CH FAME ARMFM 31
\NH H2, Pd(OH)2 HOO"' 0 HOEWMB31 ,~0 OHOp 0 CHo
a0 EMDIBCIENDB L INE PH-GHydreedsthgodycini fhoadehepiketal
VA

M ne zZ. L.\ Cbz N-Chz -Martin,(0).z 2 - .
BTG Scg¥es oY R pBETRRTT o hk Shediqdy Ferlux in
thdepabosreearesit | ptatk S-undidaytioopseudaempgthansycta dive 8, 9-

6, 9- epoxi de (EMBQO) as .a starting 5 matirial i
= Rh BT SR § 1P DOHZYIBRFEAY Borky 19 CRPerFae Lt 62H700) -
de(3' Tra\!sx{l:ewyéat-a?iy&&jhmg%%wﬁ! %gcgéka@ayﬂnéa%giﬁb
ydro- pseudoerythronycin A 6, 9-epoxi de (EM30), which
pistimen oxidatant Wit upppessiior ecidciia ppetic acid to

jtride.t [ Ve ' - . _ .
sREfTnAs SR K nmaemsiBohy Fy Sasparide) (1900 -
i nosyThen 0 thealidonares eudoemstiedmnedich AobBifeepndi sedium
EMB31). The above- nentioned EMB31 is subjected to ,
2estalgtie YE GraTbeIShig ~Ja FEVFEaPaRIAGBF B aEnYCin A
6Ccatabysiad o(mysdhesivae deldO-further treated with iodine and
cl adi nosyl ) -de(3' -N-net hyl ) -9-di hydr o- pseudoer yt hr onmyc
sp@iym methoxide to give bis-de (3’ -N-methyl)-9-dihydro-
pseudoerythromycin A 6,9-epoxide (EMS03).

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

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

method shown in the following scheme.

20



10

15

20

6, 9-epoxi de (EMP34). EMB31l is treated with triphosgene
inis pyridine to give de(3'-N-nethyl)-2'-0-3"-N

bi s(benzyl oxycar bonyl ) - de( 3- 0- cl adi nosyl ) - 9- di hydr o-
pseuduerythmonyC|n A 6, 9- epoxi de 12, 13-carbonate
Yth is then BXi ed. Witbz a Dess- I\/aH[)tl 0
v EP2Cl NaHO0s o5 HOoHRON

\
g N-Cm

B- ke e‘pseudoerythronyc n
6, 9- epoxs OH12 13- carbonate 4), which is fur?h%t
subjected to catalytic hy. ion using a END3L
pal | m hydr oxi de catal lto syntheS|ze
de(3 C)cladlnosyl) de(B' - N-nethyl ) -9- dlhydr

«ﬁ poxi de 12, 13-

E@ENQ oramefi’~oned EN934, ]

li ke, various al kY1 &ty > acylations and the |P
erformed to 5 syntlrespPize various derivatives,
re the conpounds of EMb® present invention such 33

de(3' -N-nethyl)-3" -N-(p H,, PA(OH),
clhl or obenzyl ) - de( 3- 0- cl adi nosyl ) - 9- di hydr o- pseudogr yibh
ronycin A 6,9-epoxi de (EMD25). Exanples of the
har maceuti catly acceptable salt that can o0 be
f |Grheeainetpyridinh e of, t hechr easntud @vent 1%
i ncl eggg, 1 nor 3 wAbtAE sueh—as—hydroc
hydr obr omi de,” shy Foiodi de, sul fat &=Chitrat &,
phosphate and the Ili k organic acid salts suche as
succi nate, fumarat cet ate, nethanesulfonat
t ol uenesul f onat e aﬁM he |i ke, alkali netal 15 sé??s
such 3¢ bedspershle, P axvannsitionsd e |i ke,

d%k&ékbgnge {S%P%ﬁg}?rh\é&?{ tAQ‘ 6SU§ s 1IRY 9%'5] S Is a starting

arciu |untsa S suc
maﬁﬁmmEMnnsatteatadkwithuﬁamzylﬂnynﬁﬁbonyﬂ:chandlﬁbeto give

\
Cbz N-—Cbz

In additi | vat es ‘above- nent i oned
d@éﬁpoNnHeBPyl boé)a ‘Bﬁ rbcen f RYEEFOPYS ) sareihydro-
p%@ﬁ&@@?y@h?oﬁ&éﬂh EnGQ@R%§§@Qi'TEM§36H9$@ﬁkh is then

i nventi on. anpl es of the solvent i ncl ude wat er,

tﬂf@ﬁhédowltbt huABbchl eBir crzid| in aastomd trddieylto give de(3'-
SRELELE) A2nch e BOBRAIRCRIINAY G0 saapiposy) -

resent’inventTon an Iy ‘accep
9sahhyﬂheFpséush@myahsmmywimwAeﬁuQ—epdﬁﬂdﬁnan93ﬁ actTlea above-

mentggnngl MbgflyglnggggggdSggrcéggfyﬁgguiydrogenatlon using
a palladium hydroxide catalyst to synthesize de(3-0-
cladinosyl)-de (3’ -N-methyl)-9-dihydro-pseudoerythromycin A

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

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

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

catalytic hydrogenation using a palladium hydroxide catalyst
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horse, dog, nouse, rat and the |like, they can be
preferably wused for the prophylaxis or treatnent of
i nflammat ory di seases. Exanples of the applicable

tdi spaskessine| dele310vd ladimtosvy ) Bowd B’ 3§-Desbas psOtdBDydro-3-

seas Icerat e litis d he
KPR SRR L T ndt i aPnoaR, 107 daacatbopabty (EM938) .
Chr ony &1 i oftedi 4 i SnenRResflionaidoryodids eame 38 Cyst the like,
fibrosis Di f fuse panhronchiolitis (DPB), Pneunonia,
V%%%ﬁaﬂkﬂ%@&’}% acgil@idionss angdr fhehité FaéF% performed to

?h@ﬂ §PHE %uﬁﬁ@q{%aﬁ%ééﬂ ¢h3lht b3k PRAEUABMHBunds of the

Pneunoni t i Exudative otitis nmedi I a, 22 Psori asi s,
pPesénki imvention ersth tasaldec(yBérNrn@tam’d tBé-Nrke- As

chherBresti] 1 R e St ek pERee RO b nopvetn

Afspgmepbgudéxmﬂﬁgﬁguloned conpounds and salts thereof
as well as. s their ﬁ drates and sol vates can_be use

The aBFIHPLRT 1§ dihe GFFTHC e CoH&YBEEGPFaRLCagRht “hat can
b8 £bBfe RSP Chle | AUHEMIN 1S £ HRALH:CULREY: bh M hEude

and the agent can be adm nisteréd orally
ipareatéradtid Fslitheytaramdagiocall cxddat bﬁ/drhbromlde,

resen L nve t he ab i nt| d sulstanc y
gr?p %%?%ct?%if%#ﬁnlgterg:’tg pa éa%ts<Si g %gergpga organic
aboweyeltsi sucts howll shdiel racs, nifsineired e3s agepaepar at i on
in the formof a pharnaceutlcal conposi tign

mephearAThEC A" Bt F VST Edid-Cargd &he 1ike, alkali metal

sBDaEMBGek Ogl Cabd Mirandh RhardRGRW:healdY tacaaPtabl €1 ke,
additive. As the pharnecol ogically and

aphalmee@@rtlalm@taabmlt‘@bl%lq?s agd diagings 1 uopadkanpeécium -
sgfglgngnEhed ld%'é%ab'”%%%%a%% a ghlgmnggit

te
coatrng agen %ye Huent ase, Solubitrzer or
a$Qymbmﬂnmzﬁmna$ﬁt,l Séﬁd)nlahd yhagdritke .pH r egul at or,
stablllzer propellant adhesi ve and the |li ke can be

used. TEARPI SO LI GO i(T6F ShovaslentdPrERaFompound or

aagﬂh%é&éaﬁ1@@11351%@&@;)5%@%1%0 t%%wfear@ow%
fine granule, granule,” liquid, syrup and the Iike,

eandmpaasp esn ofha pregritatirorenduicnabl Bxaoplpareht thalsolvent
1n95#8'3%£€é Umé{ﬁéﬁ%¥5 éghé§l(nqlso réﬁ%%%ﬁusace%bge, ethyl

nent, am perdUtaneous "abs
aeatdtepananhﬁéahﬂke suppository and t he I|ke Fbmever,
t he forn1of t he $reparat|on 25 i s not I|n1te

to
t hem SAPHE ebhf FTRPE IS Aresent ddvPRtiPragrend

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

interstitial pneumonia (Pneumonitis), Exudative otitis media,
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contain, as an additive, for exanple, excipient such

as glucose, |lactose, D-mannitol, starch, crystalline

cellulose and the like; disintegrant or disintegrant
Pab i S$icd, aBaEthmnﬂuaxynbﬁhybmehhaﬂosgststaschnd the like.

gﬁggox Wﬁygylceh%%IO%gﬁfl%%%gg% %ge pEarmaceutlcaP agent of

£ 1Y O By O Pl veidndceldrnd @semoRel ¥ubBYhAYEE0kEUESEed from
gelatin and the liKe; lubricant such as magnesi um

the calpaye;men} onad camReyndee ansasa ligckhggeot as well as

t}tf¥9£ 0@@{9@% rs%{&*yéoc%eés%%n $LCLQA88, %@%MM%M
ycerol, purified water,

rhatd 6ﬁtth&mbndmmdcéutloklpmepaﬂabﬁomhsuprabbatfmnventlon is

t t fluyid t
nplr Bot BRI bh SHIEH te 2061 d) ABERCoP2BoPRoR TSy SEered
o2k 81 gapabber &+ canst dyt UisNgha mﬁhagms@elﬁtwwcacym ®f the

an injection to be dissolved en in use s (e.
paesent| Eaveriten f okhe rﬁwq-@}@ntsl@lmeﬁesuﬁﬁéaypén@ay be

) ty .
d‘g}%%g% , sodﬁ{]setéf%fotr? (%?g%}#gnm tPg?fg}éfyc ro}lmvé%vder' it
shhelﬁike)adm&hxﬁxﬁﬂeucns g empparatdioganinc taei orm of a
ani c acid |nor {k} or or.gani.c base, .,etc.

PhAETAPRRELG0T VTR S oas Recaye; thpfSdient and

a2pBRim8to1 H§i P EBENind I;m/aemaldaarmamrlqgr la@b%b}tabmé ubdditive.
be varied depending on the kind of disease to

be
Agppheephapnaed} edicatly RN RFHTRSHS i6e Ll veatrBRERP L

ons,, pf t S a g
R g e T o e T P S
afidpebahdiyr, i soabong HIOLE - dyh)|ﬂghﬂén¢heba@Bhveolublllzer or

[ edi.ent by.oral adm nistratiaqn r . th

soadbe Rt slae TeeShn L Bt AR or e 2EgpiLizer,
p%@}é@&@lanﬁpr LH10081 Pe GRYd e MBYkP&arahd ﬁhls‘ét:ler eﬂx&b{}ﬁIeys of a
few da When two or nore kinds of the activ

OFRBRE) LA sSat £ i OF B (A h RS LRSI 5Csage; bablet,
cggsﬁﬁgl LBLP TR ST X nnrgﬂﬁi e,Thﬁqﬁr%se%&rup and the

ventfo IS ekplaine et ai
1ﬁ&b|omndgebgmpbéerofn@ pxeﬁizﬂﬁmqqgsuﬂhabhm fSynphesnSeral

I I
B ROP R TR brOB o B DA wbr) S T AR R o B T iy ; QigEment
c@Sahl, Mptativencdhé apsblbeat iOps didsd ddvidzeghouhhkhent,

present i nvention are .
suppository and the like. However, the form of the preparation

is not limited to them.

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

polyethylene glycol, gelatin, kaolin, glycerol, purified water,
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incorporated in full herein by reference. Unless
ot herwi se specified, the reagents, apparatuses and
materials to be used in the present invention are

hgoanéati andytheyalilkdl eA BOeBapting Maivabhe Byntihwesiction or

: S si s, of 9- a r.Qeryt hr in_A...

15 Bl ke AN RO okt RO 196, PG B Batagpn such

as &biull Her Her  sdiACGH 10 2030 @p@le0 0 f0cBns O Gting an
10; OH EMA, EM201 A solution (,710.0 nL) of EMA .

AEEREOHRAr BRFHR ABAT g1 S0t 0 thnbe) diFsgLyefarhen in use

(é‘.?gt. | Cafst o Vas wdidy &thAali f-RRM1 e NMRanahyr epﬁ:@{)ygeﬁé' glycol
and aqueous NaHCO3 sol ution was slowy 5 added t0
apduthal 1 zket helsoteniaity Heentedet-idon milxrase, wagdium

CEELEASAECR I LS AL e SLORRCLALSE Mo 05l hor

(ELbtyatrovasnicoacedf ratgeanio gci@, ainsugenx osticbrganic base,
99, 30 The optai ned crude product was dissolved in
e%ﬂ(ﬁé ?‘%Otlﬁ‘i)l,l}é‘?ld the solution to was recrystallized
by adh e NEXANSdSQATond Gl V@ EMRAL1( 2480 Gt B present
~as a white powder. EM201 =0. 63 ( CHC13: MeOH: NHAOH _
ipyenbianoappromeate g Vmwed de SpatliedsidspErdapbeor tke kind

oR/BLERbE 4 e S0t MESUORA OB By, o
tK@&0B8en e GtbndHA s @G @HRi@nts sOchOa® age, body weight,
symptom and the like, the daily dose for an adult is generally
about 0.05 - 500 mg of the active ingredient by oral
administration. In general, the above-mentioned dose can be
administered in one to several portions a day, or may be
administered every few days. When two or more kinds of the
active ingredients are involved, the total amount is set to
fall within this range.
Examples

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

Starting Material Synthesis Example 1

Synthesis of 8,9-anhydroerythromycin A 6,9-hemiketal (EM201)
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OHOH ~;; 04-~ EMR201 EMF01 To a solution (150.0 nli)
of EM201 (7.600 g, 10.60 nmmol) in MeOH was added K2CGO3
(1.400_g, 10.60 mmol), and the mi xture 20 was heated
under Eeflux for hr. After cooling to roo

te re, the splvent was evaporated, e \N__
resi,glue 2% | ved i n aqueous Na 0o

HP AN 6%r act ed WY+ , aﬂdw
HOR Iayer was drléﬁ ver . The r¢si due

wels , and the filtrate vvas s to

0 progiact (9.300 g). The obt

pr oduc sepafated and purified by flas
chr omagogr ap g: MeOH: NH40H OH
aq=10:0.5:0.01-MN):1:0.05) to give EM/01 (5. 900 g,°

78% as a white powder. EM/O1

Rf =0. 4EMA—|C13 I\/IeO—I NH40H aq=15:1:0.2) io0o ExangM201

Synt hesi s_ of r o- pseudoeryt hro in A

S o oo SRt bl T oM (ORvEhaveipcho 1pg:4 o,
16198 &b Cfr@"@%aﬁ%@é 1Y v%so stQIQquE'tof'omQ
EM701 EMBOO To acetic acid (AcOH, 7.000 nL) were added

tppperefvee 2fog, 2 hs, zaml)caqmﬂlas MC@zs@b@}nm%@ $lowly

aédgéo é&trg' % 8%&Hf% Tﬁgl éSQt? ?@1*?hr was
trmsp man rroom r%errpera ar e Rt A

exbkabted ﬁit@OCH@ﬂQ, afhdENhel of428ae @ayér4@@sn®ﬁiédi¢Wer

Ac wa added and the xture was stirred. under

NG SR I BES KIS T i e (HE FaltHane wos

cEEheantQEBé@ZiNng;(Je 090 idanas-rAfead, (g omipft Urehdashtained

stirred and
crude product was dissolved in CHClz (250 mL), and the solution

was recrystallized by adding hexane (50 mL) to give EM201
(74.50 g, 71%) as a white powder.

EM201

Rf=0.63 (CHC1l3;:MeOH:NH4OH ag=15:1:0.2)

Starting Material Synthesis Example 2

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

EM201 EM701

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

temperature, the solvent was evaporated, and the residue was
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filtrated, and the filtrate was concentrated. The

concentrated solution was extracted with CHC13, and

the extract was washed w th saturated aqueous NaHCO3

diskalved andadneeies Nafé?%§l®édltignganmelle@aa¢tm mixture was
' e 2 t |d f t . and

Sttt e T o R R S T ot

N&OER,.4 mgaa. rahl‘ed@dstmmeﬂlbtrztwteadqr cahd:ttnwfisapraltat eds

and r'f'edb flash co romat o h i
CPErERSERESS a%%@lél g 1% 499 Ko gFhe obtained
CE{\@@O Q@Qﬁc@ s 46%rasR aﬂ@'ﬁtﬁc:ﬁﬁ‘@@'b% 29 2EMPBB 1 umn

=0. 53( CHC13: MeOH. NH40H ag=15:1:
chr@mamegnaehy MEFEGLs @,‘@Qﬁd %@H@qﬂs@mﬁz 071<81-41M21[ ) to

956?'%?9 %%S?{?éhsbll ydroa pseu&)olé:rey rorryc'in A

EH701epoxi de (EMBO1) N NH HO H'~~i ~ ..00 off O
MeOH off O sa / OO/ HOH 04~-0 |

Réwéoéé&%%% MePHy NPt Fanlgf E&)@%b (706.3 ny, 0.984

¥ERblei M nmethanol (MeOH) (9.840 nml) were added sodi um

acef—at’e—(AcO\Ia 403.6 ng, 10 4.920 mmol), 12 (499.5

Sm;th@sgésommllayﬁ@r@a@%@mce@rmcnsb|Aut6 Grrepardde

xture was confirmed to be basic with a
uni vefsal indicator, and stirred at 50C for 20 mn.

After stirring, Na2S203 (400.0 ng) was added, and the
m xture was cooled to roomtenperature. The r

xtract ¢d-15 wi th CHCL3. Aft 8% a
_@%&Lof brimestapd N it
was dried over—Na2So4= Thesged d

% the filtratfeHeR¥: edtitent rat ed a
crude poodta:t (700.0 ny). The obtained crude prodyct ¢
was oH OH

(o) (0]

EMS00

EM701

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

white powder.
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separated and purified by flash col um chromat ography

20 (CHC13: MeOH NH40H ag=100:1:0.1-30:1:0.1) to give

EMBO1l (546.5 ng, 79% as a white powder. EMBO1
EMPGO. 53( CHC13: MeOH: NHA0OH ag=10: 1: 0. 2) HR-MS

rELG 400 4@%%3%%&?@'%%{50& GR6HBENO12: 704. 4585] M+H

HRENS mMNe et dyd )6 B Mk Bengyh cQ- 8bRY0);8ggNO1,: 718. 4742 [M+H]
pseudoer yt hromycin A 6, 9- epoxi de (EMR02) 27 HO NH \ N

Example#p O HO Oy H10 off OBnBr i-PrNEt 03 0
AR SR ISR, A D Ym0 9905 »
6 nreepoxiade CHIIE Wer e added di i sopr opyl et hyI am ne
(i-Pr2NEt; 74.00 I, 0.426 mmol) and benzyl brom de
(BnBr; 51,00 |, O. 426 mol ), s and the m xturle was

r Ar at Sphere at room temper e for 1 NH

mz_\%iurated Na25203 .elu_' 1A 1o0g05L7

and the m xture was €X
shi ng wizt: A MpGH od Naasz
sat ur at gd aqadeous NHACI sol ution and brine, 3 P

organi ¢ ayef zofwas dried over Na2SO4. The°reS| ue @

was filtratemklhe filtrate was concentrate

gi ve a crude ct (70.10 ng). The obtained ¢ OH
product EWB® separated and purified by fl ash ENS umm

chromat ography (CHC13: MeOH NH40H aq=100Q0: 1: 0.1) to giVv

EMD02TP 62. 30l weiomomf BP0 wiidee 3p6\ﬁdep 984 Eﬂ)@ét ?n 'methanol
@g%ﬁ/gz Zg 1§4 0P 3l MrHl de&acj.d%ﬂtfnpracetate (AcONa; 403.6 mg,

12: 794. 5055 M+ Exanpl e
4.920 mmol), I, (499.5 mg, 1.968 mmol) and saturated NaHCO3

solution, and the mixture was confirmed to be basic with a
universal indicator, and stirred at 50°C for 20 min. After
stirring, Na»S,0; (400.0 mg) was added, and the mixture was
cooled to room temperature. The reaction mixture was extracted
with CHCls. After washing with a mixed solution of brine and
NH,OH aqg, the organic layer was dried over Na;SO;. 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,OH ag=100:1:0.1-30:1:0.1) to give EM901 (546.5
mg, 79%) as a white powder.

EM901

Rf=0.53 (CHC13:MeOH:NH;OH ag=10:1:0.2)

HR-MS m/z:704.4615[M+H]", Calcd for CsgHgeNO12:704.4585[M+H]
Example 3

Synthesis of de(3’-N-methyl)-3’~-N-benzyl-9-dihydro-
pseudoerythromycin A 6, 9-epoxide (EMS02)
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Synt hesi s of

bi s-de(3' - N-net hyl ) - 9-di hydr o- pseudoeryt hronycin A
6, 9-epoxide (EMB03) NHNH, HOi= a,.. SOHO p HO Ow.
pHOp 12,/ Na, MOHOH O OH O 000 O o0 | ()—|H20

A sol t?“e 15. 80 nL Na ,
> g cool ed 20% mj:{ﬁ/\o
I) and g, (A0 5 1Oy 077900 ) wer e

ot O for 40HPm. After stirfing 28 -
Na2S203 (10Q..0 ) was added, and the m xturje S
warmed to ro erature. The reaction m NAs
extract@gomi t h 'CHCL3. After washing vvit]gmazm'x d

i1 odOverAEoR TR bR udtuaongy (Pt ol 7 Shob852 meo1)

ﬁh@Héu tycalee a‘él@%dca'i?c%Bbﬁ:@b?@eEﬁyQéMﬁn@ ¢1 ugte Nprqduat, 00 pl,
(100.0 ng). The obtained crude product was separ at ed
Oaﬁafi poel f @rmﬂsgerfaxdstbmmm (EnBaiabddgPapHy, 0.426 mmol),

o o e, e L 6 Lottt

t BhpOr48¢.CHCIS: Ms@H.- Nl—IMHeaqsI@rIlng) s@RanBted NazSz03
é’ﬁggo gléy(%(ﬁvr{@]g wag?alac de&)r dSH%el\pn]i%turg %g'%gg)'\{/klc_lflécted

wbtﬁ de€ 8; .- Nafekhykashisg (BLtiN benayded bthlzlsy(dj’ @ollfion,
pseudoer yt hromyci n A_6, 9- epgoxi de (EMD0O4)
SPEﬂré\Mfil-%qlﬁe%%zl‘HMéhWéutéH@ aP@dDN:’GT-I' Oth%f‘Pr%anlc layer

%@BEI(_’%)&IQI‘fNQ sb, 2- dizchl U ORfhaRR s ¢i0tPaeH SHd Ghe
O EMD0O3 EMDOZ

filtrate was concentrated to give a crude product (70.10 mg).
The obtained crude product was separated and purified by flash
column chromatography (CHCl;:MeOH:NH,OH 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 Ci3H72NOi2:794.5055 [M+H]
Example 4

Synthesis of bis-de(3’-N-methyl)-9-dihydro-pseudoerythromycin
A 6,9-epoxide (EM903)

\
NH

I, Na, MeOH

EM901

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

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

stirred under Ar atmosphere at 0°C for 40 min. After stirring,
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Under Ar atnosphere, a solution (580.0 |) of EMBO03

(20.00 ng, 0.0290 mmol) in 1, 2-dichl oroet hane was

cooled to 0C, benzal dehyde (3.100 I, 0.0300 nmol),
NWb(Ql(HD(D Img) Omad%dmmh)i ahd NaBEKlﬁé\C\)Iss(\@aﬁﬁﬂi to room

0440 the m xtu

cdberai. 0ahe) raseE i iR Rk crie Fe et Wikn crcs.

Abeszal Wil 80 nlixed 630 tawnl bf BeOhe(8nd00H/OH aqg, the
0. 1460 ) and NaBH(OAc)3 (31.00 ng, 0.1460 mmmol)
om@l%de@oe RE ERELG XY N3P mar TR ¥Sidemwas filtrated,
ah&PRL 3 yid B i ajce%Stlar 1061 87 SEAET bPdunct
saturate Na solution (7.000 a

(10@. Irimg ur e Thas ocbxbriaetiedrude hpﬂb@l@t ‘M:’e esepwmsian) and

Wi th. saturated . Na sol ution and h '
oPhL 1SS S tofaoply] dhuchaSi A b
a&+100 at egl, 1200k 14te. 1)i 1Hd 3five 2BI90BS (98NEENMGAL €02 ) Oas a

gi ve a crude product (23.00 ng). The obtained crude
Wb} BRAURIWSIRES: separated and purified by flash col um
Eﬁ@é@ﬂat ogr aphy (CHC13: MeOH: NH40H

aq=100:1:0.1-50:1:0.1) to give EM04 (15.80 ngy, 63%
RésOa4MH@l3pMﬁ@ﬁrNH50IEW1Q-HMSZWz 870. 5385[ M+H] +,

%31;4 ;°r 5(?‘9417361'\8}+%1]870cg§6§[%mr Cos P €680 . 4420 [M4H]

Eggxﬁﬁlel\ﬁ rret hyl)-3' - N-(p- chl orobenzyl) - 9-di hydro-
pseudoer ythronym n A6, 9- epOX| de (EMDOS HO N O
Sy s of i -d9(E N-mgrhgl) -bér-d3p - BﬁBFYl —9-dihydro-

péeu&g@@tﬂrdmﬁirpA Q,Q- w1 el QemadaPH  EMDOL 10

NH,
benzaldehyde
HO
.\\O\L?@ AcOH '

NaBH(OAc);
O/ 1,2-dichloroethane

OH

EMS04

Y

0O 0

EM903

Under Ar atmosphere, a solution (580.0 pl) of EMS03
(20.00 mg, 0.0290 mmol) in 1,2-dichloroethane was cooled to 0°C,
benzaldehyde (3.100 pul, 0.0300 mmol), AcOH (2.500 pul, 0.0440
mmol) and NaBH(OAc)s (9.300 mg, 0.0440 mmol) were added, and
the mixture was stirred at 0°C for 2.5 hr. After stirring,

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

the mixture was warmed to room temperature and stirred for 1
hr. After stirring, saturated NaHCO3; solution (7.000 mL) was
added, and the mixture was extracted with CHCl;. After washing
with saturated NaHCOs; solution and brine, the organic layer was

dried over Na;S0O;. The residue was filtrated, and the filtrate
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To a solution (280.0 M) of EWMBO1l (20.00 ng, 0.0280

mol) in CHC13 were added i-Pr2NEt (24.40 |, 0.14

nmol ) and p-Cd BnBr (p-chl orobenzyl brom de: 28.80 ny,
w8s 1400cembtatednid tdiere @ xtmude waodsicitr (&3 . 0Adeg) N2 The

her t roomtemperature for, 15 2 hr. After
B PR oE Ay e B B et B, AR PG The s s tLash
callded, clanshd ey rapiyr @HES : B¥OH aH g¥H Wid=1 00RICE .. 1AGDen:0.1)
washi n W th saturated Na2S203 sol ytion, saturated
twatfieg%m%ﬁe%ohl%rﬁoo i fS3 I RE Gr YRALE PSYERTwas dried
e@ygf Na2SO4. The residue was filtrated, and the

filtrate was concentralted to give a 20 crude product
HR2MS 10/ 75§ 70 T8 pitdi InedCel ade L pr oQuslt sNilas: 8 Ebpad it [@4-H]

Eggg g§r§ fied by flash colum chromat ography
—veOH: NHA0H ag=100:1:0.1) to give EMBO5 (21.60
SypthéS% ofisda( WhiN-engrowdgr-3'EMBQdp-cBI orobenzyl) -9-dihydro-
Rf :8. 5%}5%13: MeOH NHA0H aq=30: 1: 0. 2) HR-MS
PRPYIQOBRY WREA ¥R A el GPopdde (EMI0S) |
CA3H71INOL2C1: 82B. 4665 MtH] Exanple 7 Synthesis of
de[ 12- ( 1-Jhydr oxypr [)]-9-di hydro-12-oxo
ror%():i 6, 9- epoxi de ( EMBO6) 2
Quo-= Pb( OAc) 4, 2
O ¢ : 0 EMBO6 ) DS
(18" 0§~ ~0T™~EMD0O0 Mo. 420 snol) jlo. CH2C12
was cooped fo O0g” Pb( CAGHEL (300.0 ny, Q[ 67%
was added, d fhe mxture was stirred ® at 0C f®r 3
hr. After st iorm H saturated NaHCO3 sol utio 5. 00
nm.) wasgmpdfled, 'and the m xture was extra | T
CHC13. After washing with saturated Na sol ution

The ot o it T g AT el BE0n 2Bl 570280 mron)

1600BEN Nidred ddelegi Vie Pa,0rtde2 Hr awyct, t (48emdd )Mehd p-ClBnBr

(e POLRL DS £ride Produgt awas sepangigd and, g the

mixture was stirred under N, atmosphere at room temperature for
2 hr. After stirring, saturated Na,$,03 solution (7.000 mlL) was
added, and the mixture was extracted with CHCl;. After washing
with saturated Na;$:0; solution, saturated NHsCl solution and
brine, the organic layer was dried over Na,SO,. The residue
was filtrated, and the filtrate was concentrated to give a
crude product (24.10 mg). The obtained crude product was
separated and purified by flash column chromatography
(CHC13:MeOH:NH4OH ag=100:1:0.1) to give EMS05 (21.60 mg, 93%)
as a white powder.

EM905

Rf=0.59 (CHCl3:MeOH:NH4;OH ag=30:1:0.2)

HR-MS m/z:828.4657 [M+H]", Calcd for C43H7;NO;1,C1:828.4665 [M+H]

Example 7

Synthesis of de[l12- (l-hydroxypropyl)]-9-dihydro-12-oxo-
pseudoerythromycin A 6, 9~epoxide (EM906)
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purified by flash col utm chromat ography

(CHC13: MeOH: NFHMOH ag=100:1:0.1-50:1:0.1) to give
EMBO6 (154.7 ny,56% as a white powder. EMBO6 is
:658. 4172\MtH] ', Cal cd for
1658. 416671 M+H] Exan'pl e 8oSy

hydr o yf))CI me pseudoery EOXI e (EMBO7)
S iy o . % Fd?é MVELE, A - : el
Pyridin }ybO’ ROHNO OO O CHICOH ENBQﬁ/EIVBO?
20 Under N2 sphere, a solution (1. 100 EMDO6
(147. 6 ny, Op amol ) in Et OH was cool ed%m
NH2 OHHGEmsod 48. 00 ng, 0. 6750 nmol ) was adggebe pyri di ne

1.1 13. 60 dded, d
it SRRV A PPRR R Soca ForTatRe i re ) 1 mypo0
(361 v ahgd NatKEBuRal) Utl@@kfgwag\%o'ﬂecﬁd:@@Tanﬁb(@&c

mxture was extracted with 13. The organic ayer

(ABQ- OrTed over2MITad, WAk A0EEcuENad hel PERANER, Vahdstirred
o1 418 A I R S e o

(2ahdOPumif ieas mdd;ed,l agtd mwmxdmm@nmasgeaphycted with CHCIls.

A%%}ﬁé%ln%é%%:saa 30 150#&@ so%vé% erJ_EnNeB, the

obZnb6é 314956 Wikl dri&al 6def ONayS0,. The residue was filtrated,
C34H51N2011: 673. 4275[ M+H] tﬁi)ny;gl e 9 1o Synthesis of

aag[ ‘ilze(ﬁl}@m@m%rﬁgrﬂerg:rd% f& give a crude product

(305.0 mg). The obtained crude product was separated and
purified by flash column chromatography (CHCls3:MeOH:NH,OH
ag=100:1:0.1-50:1:0.1) to give EMS06 (154.7 mg,56%) as a white
powder.

EMO06

HR-MS m/z:658.4172 [M+H]", Calcd for C3;HgNO1;1:658.4166 [M+H]
Example 8

Synthesis of de[1l2-(1-hydroxypropyl) ]-9-dihydro-12-
hydroxyoxime-pseudoerythromycin A 6, 9-epoxide (EM907)

NH,OH - HCI , Pyridine

EtOH

EM908

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

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

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

for 4 hr. After stirring, saturated NaHCO; solution (5 mL) was
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pseudoer yt hromycin A 6, 9-epoxide (EM08) 0 0., H OH N

Ems...00 .7~ p0 O NaBH4, MeOH 0 60 O - 0 10 DD OH

OH EMB06 EMPO8 Under N2 atnosphere, a solution (3.000
adﬂydofaﬁmﬁmhk mixmdﬁk(ﬁhanyXﬁlamﬁaﬁ writh) CHE1MeOfhwaorganic

cool ed to 5930 L), wa
1558E G et (R o Teoihe S Pag YoiE Rafcti b ¥ETga, ana
the. fﬂte&tétWiild‘@céI’ﬁﬁ:a’ﬂéd Wee giae wachedet proaa@fn (162.0
tenperature and diluted with CHCL3, brine (30.00
mihs  HRRISPTHAE K UG PEPEURAS VBR F%E?éﬂt%\ﬁitwm%lfled by
fﬁEEﬁr cOBSRh NG 20n 18 & %%yer(cﬂdﬁ Hé@HanhdH'i 3‘@651 0 1—
dried over Na2504. resi due was filtrate
1prlePal e wWasgtoncEMIG At €.t my,v&3&)crede ph@dacpowder
E&é 30 ng). The obtai ned crude product was separated
purlfled by flash col um chr omat ogr aphy
HRCMEHﬁ/EEGFBP&ﬂE%{Mmﬁﬁw tana-ferlcgﬂzﬂbbg_@7%&4ENBQ&+H]
(30. 80 ng, 25 79% as a white powder. EMB0O8 HR- M5
_ﬁEE?éSQ_4319[N%Fu+ Cal cd for C34H62N011: 660. 4323[ M+H]
S @HPE§519f3¥QEf§5 B-fdroxypropyl) ] -9-dihydro-
2, 13- epoxy- 9- dlhydro pseu oerythrony0|n 6,9- 32
pepgﬁpaéy‘(@mr@mlmw Capdde dEM9P8)Martin's sul fate
HOO0O 0 0OO0OCHdAd, O% I O OH OHd EMB0O0 EMB09
Under N2 atnosphere, to a solution (1.500 nL) of EMBOO
(106.8 ng, 0.1490 nmol) in CH2Cl2 was added Martin's

N’

NaBH, , MeOH

4

Under N; atmosphere, a solution (3.000 mL) of EM206
(39.00 mg, 0.0593 mmol) in MeCH was cooled to -78°C, NaBH,
(22.40 mg, 0.5930 mmol) was added, and the mixture was stirred
at -78°C for 1.5 hr. After stirring, the mixture was warmed to
room temperature and diluted with CHCliz, brine (30.00 mL) was
added, and the mixture was extracted with CHCl;. After washing
with water, the organic layer was dried over Na;S0,. The
residue was filtrated, and the filtrate was concentrated to
give a crude product (40.30 mg). The obtained crude product
was separated and purified by flash column chromatography
(CHCl3:MeOH:NH,OH ag=30:1:0.1-10:1:0.1) to give EM908 (30.80 mg,
79%) as a white powder.

EM908

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

Synthesis of 12,13-epoxy-9-dihydro-pseudoerythromycin A 6,9~
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s (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, and the m xture was
epbxided(EMF0D). 5 hr. After stirring, saturated NaHCO3
solution (5.000 n.) was added, and the m xture was
extracted with CHC13. After washing with brjine, io th\e
[ Ted over Na2SO4. The resjdue was N—
ltrate was conc

chr omat grappy
agq=40: 1°0. 1-[10:

CHC13: M%% NHAOH

“0.1) to give EMPO9 (34.68 ny,| 339 as
1, EMDO9  HR-MB ni z: 700. 4655
11:700. 4636] M-H|  Exanpl e 11

Synt hesF¥0%f

de( 3- 0-cl adi nosyl ) - 9- di hydr o- pseudoerythron30|n
6, 9- epRieHNy BVMPGPhRTey  tPOA m@tmdl"5 0 ol of 900

Brfob T Tl T, S L0 B IDALH A LY B e

(290.0.143900 n3H2( mmail Nb(&rhd/va:sheaddecdtu%Awas stirred for 1.0

h o . MR R 205 W ali? 180 - 07, 7 1 0 4! o)

wsat daaéed NadiGEe sel stiuan WakD .30 vHed Was addedr.anglfter
the m xture was extracted with CHCl3. After washin
st FR1BYI neaterat R JIAHIGOs gpéntias dpi BAO okt mﬁéedr and

th
tﬁgemﬁﬁﬁbggew&@Seﬁtkéé@égdw1t§aﬂﬂgl eAEkEErﬁggyﬂﬁqhglth brine,

concentrated to give a crude uct (99.00 ng
tbbt argadicr lage privakicdrived cepat:60: andhepueisfided bgs

1 EE8- 48, 48 Gt (AT AR MRS 7 g, 93y 2agmuce
paowhtt e (1povdetg) . The obtalned crude product was separated
and purified by flash column chromatography (CHClsz:MeOH:NH,OH
ag=40:1:0.1-10:1:0.1) to give EM909 (34.60 mg, 33%) as a white
powder.

EMS09

HR-MS m/z:700.4655[M+H]*, Calcd for C37HeNO;1:700.4636 [M+H]

Example 11

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

EM900 EM910

To a solution (1.390 mL) of EMS00 (100.0 mg, 0.1390 mmol)
in MeOH was added CSA (camphorsulfonic acid: 48.60 mg, 0.2090
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lo EMP10 HR- M5 mf z: 560. 3813[ M+tH] +, Cal cd for

C29H54N09: 560. 3799 MtH] Exanpl e 12 Synt hesi s of

4", 13- O di acetyl - 9-di hydr o- pseudoer yt hromycin A
mﬁQD)epEmddEhé EVBdih)rdNwads SNidd@d vor. 3 X@.0 A On-stHing,

SBEG Ehed ARG FOkACi08 EBoR01 R EReYS LAt i AgIe the Mixture

wak MBgPhgEEed 1@ tBh STHAILS, ONA £ de B%Pa $Hhin d@meﬂQQ&u{el,OQh%
ng, 0.1390 nmol) pyridi ne were added DVAP (4- (N, N
OEGﬁ%%ﬁyiaﬁﬁ¥nU§s 9?%%¥n@vei Bas Gy, @hélggshﬁ%?)W%ﬁdflltrated
20,78 t t
R LA L R
(990&39mgholﬁﬂaﬂ@bﬁ@i@e@?&rﬁ@elprodu834@aansépanm¢$d and
e mxture s stirred for r.
oBFF T gy 1hORER 197 Lty 1 R RoGRr Y0, G srdae o
agdded1: oandio he: o Xt W gase eMIlact@sd wiot hgACOEL) as a white
After washing with saturated NaHCCB sol ution, the
Pergari c | ayer was dried over 25 Na2SO4. The resi due
gMasofiltrated, and the filtrate was concentrated to
give a crude product (120 0 mg) . The obtained crude
HBFMEumYZWEQOsé®h3Hﬁ€ﬁIandaaadlfpedCﬁwsﬂkhsE6éoBuaﬁ[M+H]
chrogg Egraphy (CHC13: MeOH: NH4OH aqg=50:1: 0. 1) to give
ant product (116.0 ng) as a white powder. A

S?ﬁ‘cbléls@ﬁ 34 {1, B90+rd)a®dt 1his-diesiriapisepdedugt hromycin A
(116.0 ng) in MeOH was stirred at 50C for 12 hr.

6APTEPOEifer (A4l he sol ution was concentrated to give

a crude product (117.1 ng). The obtained crude

EM900

Under N, atmosphere, to a solution (1.390 mL) of EM9S00
(100.0 mg, 0.1390 mmol) in pyridine were added DMAP (4-(N,N-
dimethylamino)pyridine: 1.698 mg, 0.013%9 mmol) and Ac0O (78.69
pl, 0.8340 mmol), and the~mixture was stirred for 1 hr. After
stirring, DMAP (1.698 mg, 0.0139 mmol) and AcyO (78.69 ul,

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

resultant product (116.0 mg) as a white powder. A solution
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Exanpl e 13 10 Synthesis of

bi s-de(3' -N-nethyl)-3"-N benzyl - 9-di hydr o-

pseudoer yt hromycin A 6, 9-epoxi de (EM12) NH, HO HN HO
(T.890, mLH®E drtsis ﬂ@u&@abmwpmondmnydéllAcQ)—tHg) "1Q MeOitvas
0. NaBH( QAc) 3 O 1,2-dich] oroet hane

sEpid COtEr 1A Pt moRbHeR SEF S é@é@gﬁon was

c@h&eﬁfrﬁb@@&:d 208 NEriydD2Hddma®l )(101.1 mg). The obtained
2-di chl oroet hane was cooled to QC, s benzaldeh de
cwd&orer%qiucia WG eRfAatedadad prridaeql byofpaah © ﬂiﬁ%‘r“y
g@gfg 3 0 I I ded;ya
cﬁﬁgm m xture vvasd%tll%r ?Igglga%\]gé)c ?%}JH?SI) hdpq %fotagr% 1)288 give
EMPLEr i hg4 . S benz A4ehyde g Whig@e plowderi430 mmmol ), AcOH
E%g iOO pl, 0.1460 nmmol) and NaBH(OAc)3 (31.00 ny,
:.l[ 60 mmol ) were added, and 20 the m xture was war ned
HROME 0@/ { ®0pes Ft3ne- g shiletedof OC 18N 4 : FF2 81953 [M+H]
stirrin saturated NaHCO3 solution (7.000 nL) was
jﬁ&ﬂ?ﬂ_g%d the mxture was extracted with CHC13. After
gﬁéﬁéggs S Ul satdiptad DaHs -%ol-@htb@ﬁzwdgbam?dr&he
rgani ¢ | ayer was dried over Na2SO4. The residue was
pEehtoatrethremycimer {6 | 3reptaxizie Widi%dancentrated to
give a crude product (23.00 ng). The obtained crude

pr oduct s separated and purified by flash |colum
aphy ( CHEL3: MeOH: NHAOH /NT::j

- 514G, 1) i ve EMD12 (W ‘
: e Yy P Mp12® EE@%‘H&- ﬁ[é”m 27801 4990]

Cabicdo ONO12: 78048985 MkH  BEX&np?
Synthesl s df 2'c-O acet yli2gichkir¢rfhehreo- pseudoe Ayt iy omyefn

A 6, 9- epo%l\/gl?;) HO g H, HO OH 0 Ac20, %
- [e]

EM912
EM903

Under Ar atmosphere, a solution (580.0 pl) of EMSO3
(20.00 mg, 0.0290 mmol) in 1,2-dichloroethane was cooled to 0°C,
benzaldehyde (3.100 pl, 0.0300 mmol), AcOH (2.500 pl, 0.0440
mmol) and NaBH(OAc)s (9.300 mg, 0.0440 mmol) were added, and
the mixture was stirred at 0°C for 2.5 hr. After stirring,
benzaldehyde (14.80 pl, 0.1430 mmol), AcCH (8.300 pl, 0.1460
mmol) and NaBH(OAc)s (31.00 mg, 0.1460 mmol) were added, and
the mixture was warmed to room temperature and stirred for 1
hr. After stirring, saturated NaHCO3 solution (7.000 mL) was
added, and the mixture was extracted with CHCli. After washing
with saturated NaHCO; solution and brine, the organic layer was
dried over Na,30;. The residue was filtrated, and the filtrate
was concentrated to give a crude product (23.00 mg). The
obtained crude product was separated and purified by flash
column chromatography (CHCls3:MeOH:NH,OH ag=100:1:0.1-50:1:0.1)
to give EM912 (6.900 mg, 31%) as a white powder.

EM912 |
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OHOO60 O OBOO QO 4 HOH EMB0O0 EMS13 Under N2

at nosphere, to a solution (8.950 nL) of EMPOO (641.9
ng, 0.8950 nmol) in acetone was added Ac20 (506.7 I,
HE-83FO0mpmol §0 . 420 [Nt 1, x Caledwis r sCiHr @15 078 @, 8B If [M+H]
EAftSi zéirring, saturated NaHCO3 sol ution (100.0 nlL)

, and io the mxture was extracted with

sGhthds i Af £r2 washh Agt Yi 1 h+-diSaidHAaed NedeB hgomyti ANA 6, 9-

the organic |layer was dried over Na2SO4. The residue
cpazidel (F¥PE3) and the filtrate was concentrated to

give a crude product (670.0 ng) . The obtained crude

pr oduct s separat®d _and purified by flasH colum i
phy (CHCJ3; MeOH: NHAOH ags50: 1:
3 , 89% as

3.0

il 2: 760. 48,95 Mibih e

<60 4847]

de(3' - dilmet Ityl argno) - 3' - mor phol i no- 9-di hyliro-%,

pseudoeryt hr gnyci n A 6, 9- epoxi de (EMP14) \H= HO T, ..
GOH

ARE VB

HO HO HO oBis (2 - bronoethyl ] ethero
O—IO:S-&ZNEtO—IOOOO"loOO "G ~-CH L\r;
SoH EM §8%°EM 914 Under Ar at nosphere, t&"&3sol ution

7. 00 f EMDO3, 36 (24.20 0,03 1), |
SaaOnart T AR EERe Cos G008 3080 Rk} o o0
(Bus(3- Rgpnoet byd ) ehdel {f4addne Ka3dQRidEwhk,0 a9ds.7 ul,

the m xture was stirred at 80C for, 20 hr. After
Se81/Prmpgl) - i epoNER PRIt (WD Si50F SthdoF dng hr. After

sRLi$e2nBroonet Pyt &8 MLHCO; solution (100.0 mL) was added, and

the mixture was extracted with CHCli. After washing with
saturated NaHCOs; solution, the organic layer was dried over
Na,S04s. 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 (CHCl3:MeOH:NH,OH ag=50:1:0.1-20:1:0.1) to give
EM913 (602.3 mg, 89%) as a white powder.

EMS13

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

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

O,
0
o - s 3 102, HO
Bis (2 - bromoethyl ) ether ’ﬂaojoi

i-ProNEt

“0 ~

(o] [0
0]
° H &;:éKZOH
EMS03 EM914

Under Ar atmosphere, to a solution (7.000 mL) of EM903
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5 (44.00 I, 0.3500 mml) were added, and the m xture
was stirred at 80C for 6 hr. After stirring, '
saturated Na2S203 solution (7.000 nL) was added, and

(2hearing Ure. 085D exiolgctiadcritl wdEd 3addeAf t erPrREDI 161.00 pl,
W th saturated Na282(13 solution, saturated NHACL
0 5319 im0 an st ibie (2rhaoBPgahvd) PRPEF WAS- 0P ikt Re}S00 mmol),

a2 20 e J£514Ye RS okl Bbr@t £9 ANGh heAﬁf‘tEU 8t€rring,
was concentrated to give a crude product (36.5 ).

1TPesNalst diededOc phideOpB 5@!@1 chmo Wh sard d@mt%@wq@@ry 1f) iegéier

I g e e s

atass @PoMflotxe GpQ\zoderAfﬂér Eg\&:llemﬁzfgc,o FA((THEED MagkidNHEO6Hut ion

B A TS T SR et Lot i e,

APt e D-eei Mg deltsh %a(ﬁlﬁ(ilt%ﬂs)q'a}.%ﬁkdlsBYdthn?%aturated NH,C1
pseudoeryt hronmycin A 6, 9-epoxide (EMI15) HO rg

App
sg@utien amH IUlH@ ddqe0qroanio dayRr ver Enped mquazS%
8 d

TS R e R ur T s E i e For s o onthted
tAfgeve a;tctmdmg:rcxia,tair aAt3e&d SNa HGDR s’Dheltwhmna(riZé)i 0frude product
was added 5 the.m ur e va racted wit
WEECaSPR e R A S DB HESR EReUBR g SRFEhrbggFanhy
(MBS1 HMeR : wxqom\a@sm@ The. 1-e50 due Vs td iditvieamdl 4and3. 60
the filtrate was concentrated to give a crude product

mgp1899) My .2 THeL obtRaWHeT -cr ude product was separ at ed
EI?@ purified by flash col um chromat ography

13: MeOH: NHA0OH 37 ag=50:1:0.1-20:1:0.1) to give
RENMD 154 (GHCHO MepH : HEYPH asga3Whl t@. 2 )powder . EMR15 HR- MS

5 07, 208 MY s o2l CBLMBENONE, O R Mt
Example 16

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

EM913 EM915

To EM913 (104.5 mg, 0.1380 mmol) was added 1.0N HCl ag
(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 NazSO;. The residue was
filtrated, and the filtrate was concentrated to give a crude
product (91.10 mg). The obtained crude product was separated
and purified by flash column chromatography (CHCls3:MeOH:NH;0H
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Synt hesis of 2'-0-acetyl-de(3-0-cl adi nosyl)-9-di hydr o-
pseudoer yt hronycin A 6, 9-epoxi de 12, 13-car bonate
(EMR16) N HOE, OACQ::0O AcO Otriphosgene ,
a@yBDdiL ne.1-2@0 1 0H 10 GHd CliZrep MEXDS0H30. 6P mEMP4165EMI46a white
g N2 at nosphere, a solution (1.100 nL) of EMB15 to
PP%¥980 ny, 0.0547 mmol) in CH2Cl2 was cool ed to -78C,
EMgEBdlne (79.10 |, 0.6560 mmol) was added a solutlon
. 200 m) of trll\& osgene (32.30 8
@:112/%1 00382 [MirHlpwi §é10§n§°t’:h§3lﬁﬁ§¥@mﬂe6%s39 4 [M+H)
jgdiat -78C for 2 hr. After stirring, pyridine
- 1.312 mmol ) was added, and the 15 m xture
Sycatham sedf t2 f@tandteﬂpeiea(taﬂ%@adiwplswdéd 9f—dnh9d50h r.
Aft r stirri ed NH4 1 tlon 00
pRauRaRRHPEORRT S SR s I aceeROWER (B S)
After washing with saturated NaHCGSosoI ution and
brine, t or gani c\iNa,yer was dried oxer Na2S@4. The \
r e gue |Acg , and the filtratie

s al t@*ﬂﬂempfﬁﬁﬂgg : o
d tru e product wagi,&gpar at ed are by
ol chromat ogr aphy (CHC13: Me

ag=50: 1p0. Bn10: 1: 0.1) to give EMP16 (25 00 g1y, 67 3%
as a white powder. EMB16 25 HR-M5S m z: 628. 3697[ M+-H] +,
Cal cd f GMOB32H54N011: 628. 3697 MFH]  Exanpl e E@916

Synt hesi s of

2" - 0- Heeey| Vud(Bosrieddir nds fP UG 8Phy dr 608-Ret 2F EMILS

yt Qr | id al-go
R DTS, SR oy SR IR, oyriaine
(per.ioduhane. 6560 mmdl) Q3 (éHR@IcP, @ BGodubHo® O2.EM168L) of
tﬁw}}xésggzqge%y%@tmg, pdefc?go o%.)S%!nUthQElz Z«?azs ad&edOf
dropwise, and the mixture was stirred at -78°C for 2 hr. After

stirring, pyridine (106.2 pl, 1.312 mmol) was added, and the

mixture was warmed to room temperature and stirred for 0.5 hr.
After stirring, saturated NH4Cl solution (15.00 mL) was added,
and the mixture was extracted with CHyCl,. After washing with
saturated NaHCOs; solution and brine, the organic layer was
dried over Nay;S0s;. The residue was filtrated, and the filtrate
was concentrated to give a crudevproduct (35.00 mg). The
obtained crude product was separated and purified by flash
column chromatography (CHCl;:MeOH:NH4;OH ag=50:1:0.1-10:1:0.1)
to give EM916 (25.00 mg, 73%) as a white powder.

EMOS16

HR-MS m/z:628.3697[M+H]", Calcd for CsyHs4NO;1:628.3697 [M+H]
Example 18

Synthesis of 2’-0O-acetyl-de (3-0-cladinosyl)-9-dihydro-3-keto-
pseudoerythromycin A 6, 9-epoxide 12, 13-carbonate (EMS17)
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(24.50 ng, 0.0391 mml) in CH2Cl12 was added
Dess-Martin periodinane (165.8 ng, 0.3910 mmol ), and
the mxture was s stirred for 2 hr. After stirring,

dess-Martjn peri odi\nane (165.8 ng, 0.8910 mmol

AC
,sol uthon, gsatgira
1 ion and brine, the organic | ayqr
dried oQer ONa2SO4. The residue was filtratedO afd the
filtrate was concentrated to give a crude product

(31. 00 BMP16 The obtai ned crude product was s&M&iated

and purified by flash col unm chronat ogr aph
(%Cl%ngl\ll%mqsé’&@g@vl?@. 2) SpLupioR EM?O (Y. stf EMO16
(29, 5808, a5. 0351 audl {t e rpewden, &M IladddS Dess-Martin

m z:626] MtH] + Exanple 19 Synthesis of .
paeigdonanadi Hozyd ynd- mdetro apg the mixture was

e Cl e : :
SPERb TR Toh S WYL Aghet By Pepetuart R Elqqinane
(165G @O0 QP ) WwEW EAdED 1&ndAthel ntikonrE2®8s0stirred
| EMP17 (14.1Q .ng,. 0.022 1), i.n MeOH was_heat
£0h ShAT and i o0 S LHIPEEY NOrS oD Rt Lt of15-00
mBY | WaENGddéde FMXItHE NBs NG xied teddivi€haEeONEEe After
25 product (14.20 ng) The obtained crude product was
w3gharat ggth S@B%W’iﬁf% i¥328eCh\F Fugdieng olsgiirated NaHCOs

BRI SR SO AT Co e EROLE PR MO
Thezr884d3d 524 ] W raladad drot tEROHE0NGER58453485FMretfrated
tgegéggﬁéﬁg%ﬁ??%&%&%ﬁﬁidg%LéﬂlNgﬁp_ The obtained crude product

was separated and purified by flash column chromatography

(CHC153:MeOH:NH,OH ag=50:1:0.1) to give EM917 (19.50 mg, 80%) as

a white powder.

EM917

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

Example 19

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

MeOH

(o] (o]

EM917

EM918

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

product (14.20 mg). The obtained crude product was separated
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trifluoronethyl benzyl)-pseudoerythronycin A
6, 9-epoxide (EMR19) NH HO/ OOOHOQgr HO =f i+40
OF, OHdo P-CF3BnBr, i-Pr2NEt ECH O 0'(r)O o~ CHC 3
afid OptriFidd Gy BV ENBINS thromdéogkia pay nSpies:@jeQto NH,OH

a splution (520.0 1) EMBQL , (36. 7Q.99, _0. 0522, I
2GS G her'sS s ’%@E@ZM - €450 3?%0?5630“’&%“))?%“'
eagds p- CF3BnBr (p-trifluoronet hyl benzyl brom de: 62.40
ng, 0.2610 mmlg, and .the mxture was stirred at room
HReMParAE R %A £ AOAMH] " Af Eatcdt FoFi hgHsiNCop 2 - 148> B H]
EdamdPe & @610 mmol ) and p- CF3BnBr (62.40 ng, 0.2610
e added, and the m xture was stirred for 2
Symtheédieroftde (3 ngy-meddtwln) ated iNy2I3263 ' s8FUpi-on (10. 00
nL). was adde and the mxture .was extracted wth.
SURSH I A Ee St e M ISR R AT
(gadugpt ed NHACL solution and brine, the organic |ayer
20 was dried over Na2SO4. The residue was filtrated,
and the filtrate was concentrated to give a crude
pr oduct 0.00 ng).nw The obtai ned crude product was
Sfied by flash ced chnomat o /?O\
5 agq=100: 1: 0. 1) i CF.
whi t e pBRBeer . iPRNEENDTO HRE NS
[ MeHL+, Caledefor = % °

CA4HTIND12F3: 869, 4928 M+H] Exanpl e 21 nt%ﬁbsi g~ of
de(3' -N-neth sul\F (p- bronmobenzyl ) - 9- di hy dgQ-

pseudoeryt hromxcin A 6, 9- epoxi de (EMB20) 40 HO O
(rYOHF®M E e 10 Br EM919

3

Under N, atmosphere, to a solution (520.0 pl) of EMO0O1
(36.70 mg, 0.0522 mmol) in CHCl; were added i-PrpNEt (45.50 pul,
0.2610 mmol) and p-CF3BnBr (p-trifluoromethylbenzyl bromide:
62.40 mg, 0.2610 mmol), and the mixture was stirred at room
temperature for 1 hr. After stirring, i-PrpNEt (45.50 pl,
0.2610 mmol) and p—CF3BnBr (62.40 mg, 0.2610 mmol) were added,
and the mixture was stirred for 2 hr. After stirring,
saturated Na;S,0s3 solution (10.00 mL) was added, and the mixture
was extracted with CHCli:. After washing with saturated Na,S;03
solution, saturated NH,Cl solution and brine, the organic layer
was dried over Nay;S04. The residue was filtrated, and the
filtrate was concentrated to give a crude product (50.00 mg).
The obtained crude product was separated and purified by flash
column chromatography (CHCl3;:MeOH:NH4,OH ag=100:1:0.1) to give
EM919 (33.30 mg, 74%) as a white powder.

EM919

HR-MS m/z:862.4966[M+H]", Calcd for CssH71NO12F3:862.4928 [M+H]
Example 21

Synthesis of de(3’~-N-methyl)~-3’-N-(p-bromobenzyl)-9-dihydro-
pseudoerythromycin A 6, 9-epoxide (EM920)
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OH Op-BrBnBr, i-Pr2NEt bHo 0 0 CHC13 tin0O 0 O H
G- 0 EMBO70H EMB20 Under N2 at nosphere, to a
solution (574.0 }tl) of EMRO1 (40.40 ng, 0.0574 mol)
in CHC13 re added i-Pr2NEt (50.00 .tl, 0.2870 mml)
(p- br ogpbenzyl brom de: 71. 70| ng,
an xture was shb room /\O\
E Uy eNAor-1° After stirg i 2AEL,
: and pErBEBBLNET 1. 70 'Og 280 mml)
vere adffed<.and the mMXtgrg WX st PHr .
terrpera@ure‘?or01/hr After’stirring, s o
Na2S203 sol u 50.00 L) was added, and thg mixture
1o was extra Hh CHC13. After washing w OH
sat ur at &poNa2S203 sol ution, saturated NHifghosSol Uition
and brine, the organic |layer was dried over Na2SO4.

The rgsidtenwasmbsbheakedtoandsbhgribhl twieom of EM901
concentrated to give a crude product (53.00

(6Bt 49 e, 9 L%Horl@mht lwa&%?épawaif@da @dpmnfaN?&y 5350 00 pl,

f | 0
0; bé‘?go’{“ﬁoﬂ)lﬁ |ve 20 (5%93@09% Ng@?%%% ™1.70 mg,

OwhAB7e mowter . arEMEm]a mmaﬂwzse‘szwrsgl[ Mi’:H}r@omCQEerrature
for} grz é%B%t§;%1%%§OEN%rQNEt. aﬂP 6% %.2% 2870 mmol) and

defﬁan+UE1h?0)méi d*Z&FdeMQﬂQb&@Eﬂ Bd@edi, hgddothe mixture
pseudoerythronym n A 6,9-epoxide (EMD21) NH HO N HO
Wap) S 1rr<§r.;,0a1b r@ormtgn;pegad:ur@ G B b After stirring,

sRefBRBEG | nEJ Dt s HtQon (50.00 mL) was added, and the mixture
was extracted with CHCl;. After washing with saturated Na;S$,;0s3

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 (53.00 mg).
The obtained crude product was separated and purified by flash
column chromatography (CHCl3;:MeOH:NH,OH ag=100:1:0.1) to give
EM920 (33.30 mg, 67%) as a white powder.

EMS20

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

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

\N
ﬂngCLF

(o] v

) o
&;:éKZOH
EM921

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

p-FBnBr , i-ProNEt
> CH

CHCl,
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0 OCHC13 0 ao O OH EMBO70H EM21 Under N2

at nosphere, to a solution (607.0 1) of EMOO1 41

(42.70 ng, 0.0607 nmmol) in CHC13 were added i - Pr2NEt
4&)537@3{1@,, 0 G)GIDM@m[E‘]Dl Y na e C 3 RBeaBs a(qhdefd ubrRxb¥Rzy|(53.00 pl,

rom de: 37 90, | 304 xture

0 <3050 SR ATt En B € LopGPO RO L RFDBIISE (371 9 KL
01304@Meho )53 Y lthd) m3C4AQ ekl sndreef- EBanOI(l&?eIﬂ@erature
iii, O. 3040 nmol ) were added, and the m xture
forilrw. aBftesmstampanat uiePFo¥ED. B 300 MlyeP- 5040 mmo1) and

5 p—%ﬁdﬂ%f gand Eftﬁéﬂraoe%OW%% Sgrleﬁz' di O dimcﬂevﬁfxture was

10

15

20

25

i Xt'dre xtracte
sﬂirmdwsm@tgn \memtpmm dbrNd28208 - slasfmlr oﬁﬁtlrrlng,
tur r he gni
SREEEEL ST PO Al 485 HOSBERRN G UL mixcce

wé@dei{ﬁﬁactfédl twiadre @m3conzsmf ateth iray giivth &aﬂ:luudiaed Na»S;03
product (50.00 4 The obt ained crude, produyct was
sebpht et eSAMFPART NG LbyOLRaLRT BF URRIRPr o SYrdiihy® 1aver

wé%}? %}N‘T@@O@q 1L ]re%l%)uet Qia@' \f?nltgﬁ@gél( 48nd0che

as a white powder. is
fni’zr@i@ WSSt raddd ¢ o (glve a crude product (50.00 mg).

Tﬁé?é@%':ml h%%d%“g%\{% s oro 'r?;%y%)% %gh ggxﬂf%d by flash

c@i@uﬂochyémwmphyﬁ @HEpMsOHeNH WD 22)=100 : THO .Y Mo give
E@9@1¢¢L@;1@§ én@pcgw QoL Ro S, 1-PrzNet 8HO

EMO921

HR-MS m/z:812.4985[M+H]", Calcd for CssH71FNO;12:812.4960[M+H]
Example 23

Synthesis of de(3’-N-methyl)-3’-N-(o-chlorobenzyl)-9-dihydro-

Cl
TSl

CHCI, -
) -

e,
% ’ 1
O OH
%m{
EM901 EM922

Under N, atmosphere, to a solution (597.0 pl) of EMSO1
(42.00 mg, 0.0597 mmol) in CHCl; were added i-PrpNEt (77.50 pl,
0.8960 mmol) and o-ClBnBr (104.0 pul, 0.5970 mmol), and the

mixture was stirred at room temperature for 2 hr. After

pseudoerythromycin A 6, S-epoxide (EM922)

o-CIBnBr , i-Pr,NEt
-

stirring, i-PrpNEt (38.80 pl, 0.2990 mmol) and o-ClBnBr (52.00
pl, 0.2990 mmol) were added, and the mixture was stirred at

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

with CHCls. After washing with saturated Na,S;0; solution,
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OH 20 EWB01 EMB22 \\ Under N2 atnosphere, to a
solution (597.0 I) of EMBO1 (42.00 ng, 0.0597 mmol)
in CHC13 were added i-Pr2NEt (77.50 pl, 0.8960 mmol)
s @t ao=ed BUBCl( $64u0ibn MEWOimep|Yhe anbarhie la@yeruwas dried

was stlrred room erat.u for .2 hr te
o¥en g | e R 8 B8 Tibtse0ndmad it B G Ve
c&é@er@@raﬂed Qc?-%&%ﬂaolc)ru\a%r pradded, (8000bhegi Xtiee obtained
was stirred at  roomtenperature for 0.5 hr, After

cxede prRfufatiasatsepanzEsicands Brgi f6Ad (0. Hba R ) Chgnn

tu Wigt 1
o (S oM R BT o one 37e P02
(4% &0 ateed %%Chsscai whiice goddbrine, the organic |ayer
EV\%Z dried over Na2SOU. The residue was filtrated, and
i filtrate was concentrated to give a crude product

HE-5@s QR 2202 sThs mbvaidned ca1dder ®F OUMRaY, CVND, S:EHTH . aAteHS [M+H]
and purified by flash colum s chromat ography
jmii&%m NH40H aq=100:1:0.1) to give EMP22 (48.60
it EMR27 -
s%h%%@ 4@{6% I\Pn%gcl% -3 MR2%m-ER MBobenzyl) ~9-dihydro

p SABHTAGHNGIE B2 %%[%ﬂﬂox:LEsear(ﬁMézzzl lo Synthesis of
de(3' -N-nmethyl)-3'-N-(mchl orobenzyl ) - 9- di hydr o-
pseudoer yf hronycin \A 6, 9-epoxide (EMI23) NH Cl- HO N

JOHO 0. MO 0 ~-O off Omd B i-Pr2 cl
lercpo 050 0 0- 0 * 23,
to a solution (634 oi%gfz
' 34 BpE- LIRS werg i {Pr 2NEt

(55 20 I, 45 o 3170 mokheiand  m C1ENBr N
0.3170 Aol ) d the 6 ° o

O OH

EM901 EM923

Under N, atmosphere, to a solution (634.0 pl) of EMS01
(44.60 mg, 0.0634 mmol) in CHCl; were added i-PrpNEt (55.20 pl,
0.3170 mmol) and m-ClBnBr (41.60 pul, 0.3170 mmol), and the
mixture was stirred at room temperature for 1 hr. After
stirring, i-PrpNEt (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 Na,S,03
solution (40.00 mL) was added, and the mixture was extracted
with CHCls;. After washing with saturated Na,S;03 solution,
saturated NH;Cl solution and brine, the organic layer was dried
over Na,SO,. The residue was filtrated, and the filtrate was
concentrated to give a crude product (55.00 mg). The obtained
crude product was separated and purified by flash column
chromatography (CHCl3;:MeOH:NH,OH ag=100:1:0.1) to give EM923
(45.10 mg, 86%) as a white powder.

EM923
HR-MS m/z:828.4689[M+H]", Calcd for Cs3H71C1NO;»:828.4665[M+H]
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m xture was stirred at roomtenperature for 1 hr.
After stirring, i-Pr2NEt (55.20 pl1, 0.3170 nmol) and
m C1BnBr (41.60 |, 0.3170 nmol) were added, and the
ExampleeZivas stirred at roomtenperature for 2 hr.

After stirri saturated Na25203 20 sl ytion, . 00 _
SRV DGESS o e%&‘j’an f‘f'ﬁ%thrﬁq)zl\%fézl%ggrgx?ra &8 J_é\?{))lﬁenzyl)
p&EdSer M H Edmywishi N G, W-tdposdlder aired2Ma2S203 sol uti on,

saturated NH4Cl solution and brine, the organic |ayer

was dried over Na2\804. The residue was filtrated, and
, ".,da whit e powdeci, EI\/ﬁS

e was coemcentrated to give a grude produh(':y\@\
S
i AN
b
m z: 82874689

)..L~Theo yned 25 crude pa guc
; [ Mt +, Cal cd for o o o
C43|—|71C1I\I0120 : 5[ MtH] 43 Exanpl e 25 Synghesi s of
de(3' - N-net hyl )+ 9-di hydro-3' - N- (p-i odobenzyl) e OH
pseudoet™®hronycin A 6, 9- epoxi de (EMP24) #wd24 HO'(r)o O

HO Oy HON OH O p4BnBr,f-Pr2NEt OH O 0 Ol~ CHCI3 O
~z0 QIn@t BWPAtoHspENB24 soUadeoldPiah moSRMed qul)t efa EMO01

lytion (58 I f EMDO (40. 80 . 0580 I .
0 Bocis, (2r G atne). AR b opeEn fdted” SopgiI(h0-50 Bl
0apdop-hte By 4 | ellyny? yip-Arcaobedezy86 bidmile : 862900mg,
mmlé, and the m xture was stirred at roomtenperature
06709 mrolhy t3hd sihe MR use Ma?NEttl(r§G.‘359tl rogmpgggrerature

),and - | .(.86. 10 . [) I
b o R, 10eind BT 019600 mmol) and
ptERpBratdp el® org2 2904 o 19t imeriengddedlat andt éde mixture

2 lution (40,00 was. added, an he m xture
“RBsS kPRt Bt Wh HERES A ar g i E oLt Uh ok P
shBdH2EBd Na,S,0; solution (40.00 mL) was added, and the mixture

OH aq=i®y@r¥PONEN) t o

was extracted with CHCl;. After washing with saturated Na;S$,03
solution, saturated NH4,Cl solution and brine, the organic layer
was dried over Na,SO,. 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 (CHCl3;:MeOH:NH,OH ag=100:1:0.1) to give
EM924 (48.20 mg, 90%) as a white powder.

EM924

HR-MS m/z:920.4011[M+H]*, Calcd for Cs3H71NO12I:920.4021 [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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sol ution, saturated NH4Cl sol ution and brine, the
organic |layer 1s was dried over Na2SO4. The residue
was filtrated, and the filtrate was concentrated to
give a crjude produst (55.00 ng). The obtaijned crud

- MeOH: NHAOH aqg

c43H7IND121E: 920. 4021[ M+H]| Exan'pl e 26 Sy
de(3' - N- et Hyl) 3' -N- (p-chl orobenzyl) - de(°3 OOH

cl adi nosyl ) - 9- di hydr o- pseudoer yt hromyci n A 6, 9- epoxi de
(EMD25) EME8# NH N HO HHO ~O O.mi OHO p p- GdBsBr 0

f-P E (@) k 1 O cHO E
Under DRBST o SiTIEReNE o 2 0oPuEP AL 880 BP9 30 di s EMo 34

(837660mgp, 0 00 5B B ol idigied n hiehB®elow-mentioned
bel ow- nmentioned Exanple 35 in CHC13 were added
ExampizNE%(mon@ﬁla wgregegddrapl )y PE2¥d (28 -BhBd - ( P4 880 mmol)

Qc@§§19r 47,6 Y IS Y A ) Wa%nds'thérﬁgx%réoﬁgé

erature or 2 hr." After stlrrlng, sat
st&la:zS@@BaSOrmm otemmmm)fqm§ dddedsfaad shermmqur e

shi_ng Lh sapyr
SHE SR A et L A Rt a0 kB T BRE mixcture
whbeeﬁtgaﬁt@dlv’ztytﬁﬁ ducwmas Aift@ﬁl Wﬂhﬂ\@&ﬁ% sHirated Na,S$,03
resi due was filtrated, _an iltrate was

SEORELARr aPREIFREEH \PE*‘*&%FG&@%PBdGE? PEERB0 TR . oTgReic layer

wQQt ékEJSQ %ygm&rﬂuctm@%m@t@% %@tﬁ}%bﬁ' ednBYthe
col uim chromat ogr aphy (CHC13: MeOH: N

faéﬂ@@«%ﬁ@s 1yoneenyi nat edENBR 3y1(V33 a)@rnﬁ@e pzwuat 450.00 mg).

1 Z 7 MtH] + I
TS SR R R WA RAaAeE 230 bokirifR Y f1asn
column chromatography (CHCl3;:MeOH:NH4,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 CssHs7;C1NOg:670.3722 [M+H]
Example 27

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

( D

HClaq , CH;CN

EMS14 EM926

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

stirred for 0.5 hr. After stirring, saturated NaHCO; solutiocn
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Synt hesi s of

de(3- O cl adi nosyl ) -de(3' -di net hyl am no) - 3' -

nmor phol i no- 9- di hydr o- pseudoer yt hronycin A 6, 9- epoxi de
(PEMBR26GTY)) WNos Caddlesd HERG- tle HOkagrE€Hwa®HeQtB&Ntgd=with CHCls.

000~ O O0H 20 EMP14 1 EMP26 To a_sol.ution
BEhSs GG D B (P S8 S I0T083 SN 1251 FE LRRCRTeT
N#eEsD addeek | xdN diEe vt (334 Qided, and the MixtusteWwass
stirred for 0.5 hr. After stirrin%, sat ur at ed NaHCO3 _
cepreRtBRted st 5OL0D FIrUkes PIRFEET 4R - PRe™AT xt ukhe \Rifained
cEYAEEE B U OHCI o AId GBS B9 oW B BILDE, b D
organic layer was dried over 2504. The residue was
chirbha o ek plan d( CHEL f: MePCHalNE .M sag=cdirclertt .lat3dd 1t:0 . i) veéo give
u pt oduct 0. 00, ng) .. .The obtained 5 crude
E@?%éugﬁsv\%(g I%%’paé%%ec?sa;% "gﬁ‘r i ipé)a’dl?>];'fl ash col um
Exbpemat ogr aphy (CHC13: MeOH: NHAOH aqg=50:1:0.1-30:1:0.1)
to gi ve EMP26 (25.30 ng, 449 as a white powder,
HEWMS 6/ #1085 3§ &4 B 1388 4pMrA] For CandasiQyp: 602 - 3904 [M+H]
&3k I;%o: 602. 3904[ M\tH| i o Exanpl e 28 Synthesis of
ﬁ’—ég- =br onobenzoyl ) - 9-di hydr o- pseudoerythronycin A
Sgnbhepoxi df ZEND2M)-Brom@denzdylQ-N-3iH@dEHO- O OHO O

pgé’g%@g@g?ﬁ%rb%b%,%—Bép%zx(i'dea&%%)O 30 HOOO

Br.

p-BrBzCl ,Et;N

CH,CN

EM927

Under N, atmosphere, to a solution (4.200 mL) of EMS00
(100.8 mg, 0.1400 mmol) in CH3CN were added Et3N (58.30 ul,
0.4200 mmol) and p-BrBzCl (p-bromobenzoyl chloride: 30.70 mg,
0.1400 mmol), and the mixture was stirred for 1.0 hr. After
stirring, équeous NH3 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 (CHCl;:MeOH:NH,OH ag=50:1:0.1-30:1:0.1)
to give EM927 (107.4 mg, 85%) as a white powder.

EMO27

HR-MS m/z:900.4091 [M+H]*, Calcd for CMH7ﬂHh3Br£9OO.4lO9[M+H]
Example 29

Synthesis of bis-de (3’ -N-methyl)-3’-N-(p-chlorobenzyl)-9-
dihydro-pseudoerythromycin A 6, 9-epoxide (EM928)
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EMB00 EMD27 Under N2 at nosphere, to a solution (4.200
m.) of EMBOO is (100.8 ng, 0.1400 mmol) in CH3CN were
added Et 3N (58.30 I, 0.4200 nmol) and p-BrBzC

(p- bromobenzoyl chloride: 30.70 ng, 0.140Q nmol), and

e was stigmed for 1.0 hr. stlrr|ng,HMA7::]\
ohgﬁ§?¢2(6 000 mL) was g t he
oW TENT T atretprobar=igeie “j,?h/ cl
3 The obt B produdt® vias

separat d a pur fled1pmdmhaghm,colﬂhn° togr aphy
( CHC13: ®eOH: NH4 agq=50:1:0.1-30:1:0.1) ove &D27

049
(107.4 ny, 8 o mhlte powder. EMD27 HR-
nm z: 900. 4091 Hcalcd for OH
C44H71Ngﬁ§§r 900. 4109[N%Fﬂ 25 Exanple 29 %m@khe3|s of

bi s-de( N- et hyl ) - 3" - N- ( p- chl orobenzyl ) - 9-

di hy dyeds audeenpsbherkci 8 Aobudiepoxi dedd END2 &)t 4‘64903
NH2 H' HO < H ~T/~ HO a p- hl ombenm dehyde Omw p-~
(£9. 60D ARG NABMIOIOH 10 1, Zz%mﬁp@é@ﬁ@ﬁewesocméeé to 0°C,

oSy 0 B0, 3 RN B, 10

0i 080 2 th| amd NABHIHEOA®S ¢aaLaa ng, 0C, 1080 mmol) were added,
chl oropenzal dehyde (10 00075 AcCH
2R3 hhe FETUTER D6 Shge di RSB ORas - 5 Phh TR to Toom

t@mﬂ@ﬁ@tﬁﬁ@ andesel st Eor anthrt.heaftatuseinednst I§E‘tﬁ£kated

at 0C for 5 hr, warned to roaom ure, an
N%ﬁ?@?éﬂﬂﬂﬁﬂof-ﬁﬁo -RO; BF) sW?Fr?ﬁﬁedsagg ?@% m%éﬁ%ﬁiﬁwas

esPLELEOR v(r?@ho&{ WRst addgdsn Al W hen @%Ma&é&fiﬁaﬂc:%

extracted w 13. After washing with saturated
s BAEOD3N i @n@dbmmeb,n el drqamem theeyeay yasi driggepvansNazSO;.

Tﬁ%ifggo G& £§%5¥¥1t%;pe &h§%éM¥i fga%ra%%g cgﬁge£p§ated

oncentra
to give a crude product (62.00 mg). The obtained crude product

was separated and purified by flash column chromatography
(CHC13:MeOH:NH4OH ag=100:1:0.1-10:1:0.1) to give EM928 (32.30
mg, 55%) as a white powder.

EMO28

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

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

1) I; , AcONa , MeOH
>

2) 3-Bromopropyne
i-ProNEt, CHCl;

EM900 EM929

To a soluticn (12.67 mL) of EMS00 (909.3 mg, 1.267 mmol)
in MeOH were added AcONa (519.7 mg, 6.335 mmol), I, (643.2 mg,
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to give a crude product (62.00 ng). The obtained crude
product was separated and purified by flash col um
chr omat ogr aphy ( CHC13: MeOH: NH40H
2 253 0Rnd1 0. dnd GalEurabled Magicog EMP2B1GB2. &0 the m,xture was
559 as_a white powder. EM28 HR-%S, i )
ccﬁqlglgz&gr 4@3_57%%5_'1(2 ESing fué)rlversa indicator and stirred at

de( 2§ }[ﬁ 814%14@&?[%&3?1‘% o & e 0 W@eﬁﬂﬁ Rhs added,

pr ar gy dr o-
axp@eu}al@emyfsmmryrcam WG,e9L disoXioga (cengaitHee,t The pygction

iy fed A ETET 0 BLD) ST i

s6Dltiownof I five rrd ofH,ENPOBLhe969g3niy, léye’hﬁ?Wamr.deled over
in MOH were added Ac 519. 12
Negifa-2 Fge r@xﬂzlcglw@%%(t dsng&fﬂaitg te was

cSREEEE PR e @Nb LMy N X AT RIS 0GR rnﬁgeimp%tm here, i-
usi ng universal”indicator and stirred at 50C for

PmNEt Aflt.€r00stmily,r i6nG35Na28208ahd08-bromyp wesyaedet] 1 . 9 pl,
t d ¢ T
62895 A% 11 )%éjlt?e Nag £9 ra?Tthf%lH & %’ipcazlgxﬂ APf Pfie

reactlon s mxture was ex W t'h
okeabhad ettde pirodkert EHAA ory,ofl 267N emaid Ni=ﬂ40Hl;:l§,heand the
ani c | ayer, was_ dried over:

PR e S e 1 IO G R g SoteEal Bt o B R

sﬁlgfrﬂgg, pﬁoﬂﬂi‘ﬁﬂt YndenpoNarat sosSBRenfol} - afd ZMr&ﬂogﬁ%yne
m., 6.335 Mo and 3- bronnpropyne (471.9 1, io
(ATTDL P Mwer eb abl@l%dmm)l Ja vesoteutadsied, 12067 the) mpktukhe was stirred

EPROERCLaRPUIS-ROUIL (59 0 Mavel: SOTLETRL) Likurared

Nugfgoer av lueidor ( zoouo mAf)t evas stdded, ngnd tBe2MEkt(1te1098s
I

SHE 5P Ry 6 Badei st RE® PR BRSSP T dRes0s

sbeQRL bRMPEs Bl s €ed qmﬂea Rb1udfibar astl bEing, €Bé UsBdSEic layer
Na2S203 sol ution (200.0 nL) was added, and the m xture

wiagsdrager gt dN#wSth - CHOIS . regidte mlfﬁg‘tt\}aattﬁdr and the
fﬁ%&!gegegag\b@%ggntrated to give a crude product (940.2 mg).

The obtained crude product was separated and purified by flash
column chromatography (CHCl3;:MeOH:NH,OH ag=100:1:0.1) to give
EM929 (600.1 mg, 64%) as a white powder.

EMS29

HR-MS m/z:742.4730[M+H]", Calcd for C3sHegNOjp:742.4742[M+H]
Example 31

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

CbzCl , NaHCO,

-

EtOAc

EM900
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solution, saturated NH4Cl1l solution and brine, the

organic |layer was dried over Na2SO4. The resi due was
filtrated, and the 20 filtrate was concentrated to

gi ve Bo ca uglel yiricoucte Y.B40 nl. ) ). EMPRAE 0551; @Dfhed, c6ugieS mmol)

BIP S ol r DTS e OB KPHOFY abZhob Eoby WD) ve

(EAMR291 ¢ £ Ab a1 d¥oraisder Wi og mwd@ozz.él\@ﬁsl 2pas added
HR- M5 mz: 742. 4730 MrH] +, Cal cd for

dC3OHESAO 1and 47 e 7o a4 W@@mrt@dsiosyﬁf%e@mcé gfirred for 2
e( | Zy.

hg ?ﬁﬁ%%ggﬁgéﬁﬁ éfy?%?%ﬁﬁ%?ﬁ§%§%y9i%g%x e Ewﬁgg)was cooled

tu rGhr HO@FaWHE 0, The, re¥cOith WEKOICHZGES NesHOCB 1@ with

SCHGT OV (6o "80 HEP 87 CENB60 Es. DOR §TOR 6T AT ) 2 iried

otré OACa TS . adﬂ%‘ MNaHCEE (s’ HQ 1. rated, GaKHDIt)le @blﬁl’ate was
(benzyl oxycar bonyl chloride: 14.93 nL 104. 6

caud r@‘?%vﬁ%&l%cﬁ (HER AEeEChas 7h8RPeE) t o ﬂm%ﬁﬁ:ﬁmed
cg%cgérﬁgocﬁl%t 2x»lz:t'ss IH Coot']eé'd Satﬂcf @u&gflgﬁ3y‘¥m@§a§ﬁd8gﬁumn

e mxiure was ed to'roomtenpérature
cheamt tograpxt ut@EGias Meetr: NEt@d aq+3D : IEI0A0. tAf géwve EMI30
L n Lt brine, e ar |c | ayer was dried over
(ﬁgg&ﬂg’ \%1% reasﬁ oatje %hcse qug“i “ated, and the filtrate
EMBSO concentrated to give a crude product (7 000 g).
e obtai ned i 0o crude product was separated_ and
HBuM»?fIPéa By 11 REh MG CehPEmaPBgrapmiOisNa: 934. 5140 [M+Na]
r&SHCGL3: 4 OH NHAOH ag=50:1:0.1) to give EMI30 (6.365
s a white powder. EMB30 HR-M5
Sym*zhegzﬂ,s 547 O eviNafN-meddi wld f2dr-0- 3’ -N-bis (benzyloxycarbonyl) -

R e b an it bl S R S ?%&?%onyé Epoxide

EEQSip cl adi nosyl ) - 9-di hydr o- pseudoerythrony0|n
6, 9-epoxi de (EMD31)

\ _Cbz

HCl aq , CH;CN
-

i T - .i P
(o} (o} Y
£
o] OH
(s} OH

To a solution (104.6 mL) of EMS30 (5.081 g, 5.230 mmol)
in CHiCN was added 1.0N HCl ag (52.30 mL), and the mixture was
stirred for 4 hrxr. After stirring, saturated NaHCOs; solution
(400.0 mL) was added, and the mixture was extracted with CHCIls.
After washing with brine, the organic layer was dried over
Nay;S0s. The residue was filtrated, and the filtrate was
concentrated to give a crude product (4.312 g). The obtained
crude product was separated and purified by flash column
chromatography (CHCl3;:MeOH:NH,OH ag=50:1:0.1) to give EM931
(4.028 g, 95%) as a white powder.
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\ N~cbz Cbz HO...~+ -0 OOHON HC agq, CH3CN = O -
~p OO0 HOOW O OO6H OH EWM30 EM31 20 To a
solution (104.6 nL) of EMP30 (5.081 g, 5.230 nmol) in
EMBBCN was added 1. ON HCl aq (52.30 nL), and the

I xture \ ' f.or .4 hr. _After stjrri
H%%D?%r /te%ml—@%@%l t7ofidL t406°6 ?ﬁ.?"' 33 it 3 TR ]
ExdepTe X33re was extracted vvlth CHC13 After vvashl ng
wth brine, the organic |ayer was dried_over

Sm@smls e %'eQhsetids dnei<|3t-Paf:éadlaﬁayﬂ-he9ﬂi+lﬂy@¥%-3 keto-
ﬂ:ﬁé,@fﬂ;r t rg_l (53 -
The obt ai nedlegé:qu‘g3 e-%pr ogﬁg@l vvaglgsg%%ggtu%g gﬁﬁg%%rg%lzédfs 2
epyxidast? colwrarbatatema@ip3aphy ( CHC13: MeOH: NHAOH
aq=50:1:0.1) to gi &W31 (4.028 g, 95% as a white 0
owder. 49 EMP31 gﬁ m z: 814, 4384 RH +, Cajcd for (—_)
. 814. 437 H  Exanple 33 N

adi nosyl ) - 9- di hydro-g<kgbg; A A7
1"am no) - 3PesFPfne P ep setggery the oMy LT n
g 12 13- car bonet,@, (EMB32) )6 O A0O
AN ACO 1 . 440%A- Dess-Martin peri odi @)

/
0 CHzCIZ OOU ()—I 00 EMDAS EMD32 Under N2 atrosphere,
to a solution (4.560 nL) of EMP48 (152.5 ny, 0.228
nmol ) oBM8%&hed in the bel ow nenti oned Exanpl &EM3B3 48

i n CH2(dr s agddedhbess- dar &i sopetieodi nzan%c(lp@ﬂ 8>f.rrg:M948
0.391 nmmol), and the m xture was stirred for

(hpEe? =4i r91?r?98 rrgegk) uP&t@&qﬁ&zgﬁo@@oPetlpwnmtss‘él%eﬁuyxample
a¥asy agiged,, 989 LB8ed MeiEAartin periodinane (165.8 mg, 0.391

mmol), and the mixture was stirred for 2 hr. After stirring,
saturated Na,S,03 solution (50.00 mL) was added, and the mixture
was extracted with CHCl;. After washing with saturated Na,S,0s
solution, saturated NaHCO; solution and brine, the organic
layer was dried over Nap;S0O,. The residue was filtrated, and
the filtrate was concentrated to give a crude product (160.0
mg). The obtained crude product was separated and purified by
flash column chromatography (CHCl3;:MeOH:NH,OH ag=100:1:0.1) to
give EM932 (151.1 mg, 90%) as a white powder.

EM932

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

Synthesis of de (3’ -N-methyl)-3’-N-ethyl-9-dihydro-
pseudoerythromycin A 6, 9-epoxide (EMS33)
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was extracted with CHC13. After washing with saturated
Na2S2083 sol ution, saturated NaHCO3 sol uti on and
brine, the organic 15 | ayer was dried over Na2SO4. The
resi due s filtrated, and the filtrate was
concentrated to giXe a crude product (160.0

. to give ny,
1. 20 _EMB32 HR-MS ni z: 668 3642[ M+

d
for C34¢H4 2: ©68. 3646 M+H] Exanpl e 34 Syntohesi of
de(3' -N-neth eH\- et hyl - 9- di hydr o- OH
pseudoerythrony In A 6,9-epoxide (EMB33) 50 HO NH O

HO Br ommgolpane \O HO ~ r-Pr2NEt, CH3CN 1-.4404¢33' OH
OOHOOOOODO- ~CH tH ; ENDOl EMD33 Under N2

t 586 1 1y.
E‘% ”DSQH&EE Ium%tjalo%%@&bocﬁt&e rgesglla%d&ifl_ Eﬁ@;ﬁéct) (;ﬁ ?&f EM901

20, 158600n9r5{)$§ rapfl borignsELREnEe ta3added st (102.1 ul,
t t t d at
of gBEY, mfhf), | i St L LTS 8 B8 hmat L and the

mheatied W@55@tizwmﬁsﬁﬁrrqnmfﬂﬂmpﬁhaUmre fﬁmrﬂﬁehnoresfter
|-Pr2NEt_é102 11, 0.586 : anq%hronn t ha

U)"

ne
SEABTFRYY | Ll SabE- iRl ja & Fﬂg AFkfeee fws 134 br.
raktheedordl PO e J«:%obr z ﬁ\iteb 5860 0G1) SAdMBtGtbethane
Na25203 sol ution 10 (40. was added, and t he
(ABxY Or Bl nal- 25%¢Q¢ aereld \Metrha , anfh shewadKtngewvas stirred

aﬁagH“@tﬁ '\itanﬁ%%oe APLUL QPirf'fﬂésf %aleéehdé\!lo?\;é%l I\ﬁ\zglé%ais%ﬂution

brine e organi Cc | ayer wa
TaeoﬂesLﬁueama@ddedxrandxtheﬂmixﬂu;drMaBraReraased with CHCl;.

Lrated t 50. 00
RSB HREALES ot S BB R 2ha pOFRFRBAS NHCL
sbyuthashagel lblﬁhélh reetgyaniy 14yeiCidisMatiieHE0Er Na,s0,.
aq=100;1:0.1) to give EMB33 (42.40 86% as a

ThAiI F8Spovaer2s EvpBTratgd vend £hrs £ ff[tmﬂjas ceprggtrated
£b0h1 3857 3NU e I3 k898{¢ o mg). The obtained crude product

was separated and purified by flash column chromatography
(CHCl3:MeOH:NH4OH ag=100:1:0.1) to give EM933 (42.40 mg, 86%)
as a white powder.

EM933

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

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

\ _Cbz

EM931 EM934
Under N, atmosphere, to EM931 (108.4 mg, 0.1330 mmol)
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20 Exanple 35 Synthesis of

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

pseudoer yt hronmycin A 6, 9-epoxi de (EM34) HOg p O,,,,
wehrzOCabde ChRd Ry, RA(.GE) mdd HHA! EnPH 2. &6006L) Mar@d the

Q—I O OH O EMB34 . Under N2 at npsphere

mE QRS 1o 106, 4 7, A5G AOPFPET CRert SadBa BT Bire for
1(At. 7afgYr st i, ( ZHe6hikttireaidst He1t Ahxéd) eafi‘@sl:he
stirred under H2 atnosphere at roomtenperature for
fThitrafeeyast FPRFPRE T Hed n‘%%%‘fee v@a§rﬁd|et P&PedCctandsP hé mg)

rhe! bbegﬁn&@%w@&eﬁé&i@@ s O %rdu%%dpg%_i%&ed by flash

(150.1 ng). 5 The ‘obtai ned cru e pro uct wasS separate
caﬂ;dmpuﬂhroxe@lt@graplaxsh CwauMﬁOHhNﬁn@tcagq-ﬁﬂxyl 0.1-10:1:0.1)

N 1-10:1:Q.1 t [ EMD34
E) % %%%7w6”_%@§“%| e po%@r Whéﬁéﬁ’owaﬁgk/\ée
EM934546 3622[N%Fﬂ+ Calcd for C28H54N09: 546. 3642 MtH]
nt hesij

Hlagk’@ @?%f%ﬁn%éé M’gﬁbvhya.l&dsffea Bealfe@¥e: 5463642 [M+H]

rdbABYEBY5gm no) - 3' - nor phol i no- pseudoer yt hronyci n A
HE de 12 13-carbonate (EM35) ~ OO 1 N AcOs

SENEhes s D & (- CANOBRIENDREL )1 -Al idgidao-Gm ke6 0288 ( Aty
aSpe-iRasatiol st Thrigs hind My T Ripnd 6, -sBonide

1, tBucerbasatoNCEM®3Bt ed to gi ve a crude product
(101.2 ng). The obtained crude product was separated

and purified by (/7

MeOH

EMS32

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 Cs;Hs;NO;11:626.3540 [M+H]
Example 37
Synthesis of de(3’-N-methyl)-2’-0-3’-N-bis (benzyloxycarbonyl) -
de (3-0O-cladinosyl) -9-dihydro-pseudoerythromycin A 6, 9-epoxide
12,13-carbonate (EM936)
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flash col um chronmat ography (CHCL3: MeOH: NH40H

agq=100:1:0.1) to 20 give EMP35 (98.00 ng, 100% as a
white powder. EMB35 HR-MS niz: 626. 3533 M+H] +, Cal cd
for C32H52N011: 626, 3540[ MrH)  Exanphe 37 Synthesis of

l )' 25 \ N—Cbz
LNQ di hydro pseudoer [
«m r‘ﬂé‘ﬁ%ﬂf'@? ’ CE_N‘Bgﬁ )

at rmsphferepHa solution (49.80 nL) of EMB319o(?2. 6)127 g,
2.492 m’ml] in CH2C12 was cooled to -78C, pyridine
(2.420 *'29. 90 nmol) was added, a sol uti ofM¥99. 70

m.) of tri phos 1. 479 4 984
vva)s a pﬁ\H’g’ phe fid ?h@ hikioR e %Démcqu%ﬂ
7 to roo rat r I b
9610, 70 R SyRRE, LA gy pyriain

2ad2ddefed, Z%m%p o Il ias @diesl ert EQALEMOR t<ﬁ967-9 )

I { ot 4t
CEARE R [ 0 o s Lo g e,
aﬁﬁsfﬁéemﬂﬁﬁufé|Wd§“ﬁ£kmedﬂﬁichhe7§Ptttatfg%%stempeﬁsture and
concent Ccr IO ct 1 e .
SEOTAReEOB didb 5 oS S S ERARA ofP EHES B 1 H1Cd Byt Lon
(hbast &0l u\v@s caa@ératt 08 @ Phiye (rﬂ'ﬁﬁré\/ﬁﬁ‘t N cted with CH,Cl,.

aq=100:1:0.1) to give EMP36 (1.882 90% as_a white
Apbarevashimg ENDZE LN TES W%oee%%mql angHpengorthe

CGESINHID B2 PRI\l 158 BAGE bl Licrces

adé(8h6- ﬁi}a’dramswas Eaidyrdrmeta dtco-giyeudoerythr papduat
(@Nggﬁéggp ég%égae%sc%%%%og%%guggwggg)sgparaggéband
purified by flash column chromatography (CHCls:MeOH:NH;OH
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 C,;sHgNOjsNa:862.3990 [M+Na]

Example 38

Synthesis of 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)

0

\y-Cbz

CbzO R
_\\O\m Dess-Martin periodinane -~ . X

P
-

CH2Cl2

EM936 EM937

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

for 1.5 hr. After stirring, saturated Na,S;03 solution (300.0
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OC,. z0'00OO0OO0O0ON, O Dess-Martin peridinans OO
CH2C12 OO O OH 0 0 EWM36 EMB37 Under N2 atnosphere,
to a solution (40.80 nL) of EMB36 (1.718 g, 2.047

mhhova s | adGH2, Clehdveshaadded WDes sralvhekitmacpedi sdtha@@Cls. After

4. 343 10. 24 [),.a the ,m _xture s_stirred 5
Wi §hT48 s het st PRRED: SRl APl REbSstEcoraic s
s6B8R0ioh &S rByivgs waethgaiid 1hger Xhdr drv8d over NaySOs.
extracted with CHCL3. After _washi n,% wi th saturated
Tha oxoeRdee)| WA ot 1 Satactht epdndheos 1 1§srEei YaSaRancentrated
ri ' e i ed e R
COL e A I Sl SRR, 8 T AYPELEREES cr e product
wgpnsepirated Hd pwinveed dwdd aphodedumhl cioomgyogiaphy

I, T product - . separate purified by,

(PR MG e B 0D ST B oigees b7e) s
aawrbbe lpdvdart o give EMI37 (1.668 g, 97% as a white

owder. EMP37 1o HR-MS niz:838.4012[ MtH] +, Cal cd for
E¥A3H60N014: 838. 4014 MrH]  Exanpl e 39 Synt hesis of
HREUS- £y £! a5k Nosy) %M-ﬁ-{]d', hydh 8g3rket 8;.8e0m,; Nb38. 4014 [M+H]

net hyl) - pseudoer yt hronmycin A 6, 9- epoxi de
EgampBecd®Pbonate (EMB38) O N-Cbz NHO ,... z O HZ,

Pd 2_Et PH, O 1K Q0.0 QQ. 15 EMD37 EMD3R8.
SURGEF S Rp 2t i 1A B Ol iy g I R otist
m&eh ¢l peplesh dsk S 2r R 2 ATY), Begboxtidd (134190cHkbonand

the m xture was stirred under H2 atnosphere at room

(EM#P&t ature for 3 hr. After stirring, Pd(OH 2 (292.2
dmg) was added under\NZ

N—Cbz

0 0

EM937 EM938

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

EM938
HR-MS m/z:570.3307 [M+H]*¥, Calcd for CagHgeNO1g:570.3278 [M+H]
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20 atnosphere, and the m xture was stirred under H2
at nosphere at roomtenperature for 2.5 hr.
Furthernore, after stirring, Pd(OH2 (146.1 ng) was
Erddete untler N2 at nosphere, and the m xture was

stlrrea unde nosph N-oom erature for
SHRCRARES PR R b it TR R o ~Vad eROOFPPEPAYD) uls (Fe0-
c§9@§§8§§f¢f@L&ih§Hﬂ6L3lHéﬂdﬂbd@U@@%Qytﬁioﬁgalﬁ)A 6 Beepoxide
obt ai ned crude product was separated and purified by

121 hghcavpemate cHibiR)ogr aphy ( CHC13: MeOH: NHAOH
4@09=50:1:0,1-30:1:0.1) to give EM38 (967.3 ng, 97%

a whitle powder. ]y938 30 HR- M8\ z: 570. B307] M+H]-P\

o 70. 3278 M+H]
0 p-CIBnBr , i-Pr,NEt

deg3' oN-nieth I) 3 I\L(‘p—czq@'m‘m?ﬁzyl-
cladin i hydr o- 3- ke X pseudoePyt

6, 9- eposi d 12, 13-carbonate (EMP39) NH
p- Cl BnBr, |-Pr2NEt HOOC OoCHC1I3 1 s O
EVMD38 5 HMeBE89 To a solution (5.330 nL) of %ﬁ% (303.4
ng, 0.533 mmol) in CHC13 were added i-Pr2 (928.4
l; 5.880amwlytssd (6.33Bmdr) (cf 0{%33@ (53033@ mmwl P, 533 mmol)
and the m xture was stirred nder tnosphere at
ipobhfteteraasides g PxaNit A?%J%r |Fbl'st57a F3thgmol) and p-
csghira edode 2§28, 590 Uirkem) ( RhDA v hivasradded, sandred
the mixture was extracted with CHCL3. After washin
upfeR N g RoRRIE I 252 a9 o8 lterPeRatiatufared NruCP

gy r
REs S rRE A R st NP M TR VR, %*ﬁééd' 2nd
tivesméghoeat vas eelkt vagied waitdy EHElss phbderctwd g6ndl with

sngLFﬁggg @5&?bg§§# rude proqg t%%fg%ﬁ@?ratfgtlggdand brine,
tﬁ@H@%aNE@I-D_é\WQWa@q&ﬁﬂéa I6e AN, 809] VaHEVB3R 1d342was

mi whi t e powder EMD39
£ trated, and the filtrate was concentrated to give a crude

product (350.1 mg). The obtained crude product was separated
and purified by flash column chromatography (CHCljz:MeOH:NH,0H
ag=100:1:0.1) to give EM939 (342.5 mg, 93%) as a white powder.
EM9S39

HR-MS m/z:694.3353[M+H]", Calcd for CsgHs3NO1oCl:694.3358 [M+H]
Example 41

Synthesis of 9-dihydro-de(3’'-N-methyl)-3’'-N-i-propyl-
pseudoerythromycin A 6,9-epoxide (EMS40)

i-Prl , i-ProNEt
CH,CN

EM901

Under N, atmosphere, to a solution (564.0 pl) of EM901
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HR- M5 nmf z: 694. 3353[ MtH] °, Cal cd for
C36H53N010C1: 694. 3358[ MtH| 20 Exanpl e 41 Synthesis of
9-di hydro-de(3' -N-nethyl)-3"-N-i - propyl -
(DS 10 QRS Y tOUOHBAC inthcA ) 6.1 9 EPOBN d@efa\w&ad NHPA#EL, $98.20 pi,
" HOOHO O HOON OHOi-Prl , r2NEi(€IOO
Oé@m@@c@@ G- Ry @m@foem@engndé? RO Wt modpht® mmol)

an® %é%ﬁﬂﬁb (hd. O ) f FEMBREC $3r(3947Ar M, Aﬁ@@%lrrlng,
were added i-Pr2NEt (98.20 |

1ﬂ?ij)Etar(d’8| 2Pr plg 20k 6aé@r@pgh)e ams®. BOPYT tﬁ%e%b'uimm) 5640

ﬁth%e%ema&éj%ﬁzﬁﬁd ti rred 5%§if gl&l;l_.??d Le %ﬁffor 26.5

h;{ 56.13 the rthc2840 lspmmﬂzﬁ v\m@ /added,l.a?d whelyi xhdr - PrI
was stirred at 50Cfor 26. hr. Furthernore, i-Pr2N
(32960 44}, 1 12H TcdY)) e ey prgothe miftyse ‘ﬁ%ﬁtlrred

aﬂ\e5@°ca%%d'97ar5dh§:he ﬁf%f‘r&i’ﬁ%rﬁj' 408G ratle SXG, 505 solution
hr. After stirring, saturated Na2S208 sol ufi on

@@00 @or%)waﬁasacaimﬂad a%dmeh@lmt%trer Yagasxexerhedewith CHCls.

ASO %t 1 on, Sg'clt ur@g esgitl\]-ﬁ% tc?}b%egﬁgﬁgrl ng@@%@ed NHCL

solgahdre dua;/émrmm, drheecbr@\eencl\laasear wa¥hdriedi duer wis:S0,.

f||trat and filt ate ntrated to

The cFeh ‘b¢ o"é'—i‘ﬁt% hlsif d\{\'ﬁz‘ o%tlg%ﬁggec‘r”aaecﬁ?gﬁ%gfamd
t¥a§ieeparatede Ggﬂﬁ?bcﬁi—li'ﬂ f(ISEEﬁ doy mlgl)ashTeél tifained crude product
chromat ography I's (CHC13: MeOH:_NH40H

waa §@Ba11a1€)9 I purifiad by \féagpgg@lm £hromgtognaphy
c2MUDE NOVECR = EIB0: g REAE T TRk 1&}%%@2@940 (16.10

m@ynB&%Bl ssd white powder.
ggéé O cl adi nosyl ) - 9- di hydr o- bi s-de(3" - N-net hyl ) -
doerythronycin A 6, 9-epoxi de (EMB41) NH NH2
HR-MS m/z:746.5043[M+H]*, Calcd for C3gH72NO;»:746.5055[M+H]

Example 42
Synthesis of de(3-0O-cladinosyl)-9-dihydro-bis-de (3’ -N-methyl)-
pseudoerythromycin A 6, 9-epoxide (EM941)

\
NH

”m I,, Na, MeOH
2OH

EM934 EM941

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

organic layer was dried over Na,SO;. The residue was filtrated,
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HOi ~w0 OO 12, Na, MOHHOiIi OOHOOHO O OH O OH

EMD34 EMP41 A solution (161.1 nmL) of Na (222.2 ny,

9.666 mMmmvl) in MeOH was cooled to 0C, EMP34 (878.6 nmy,
and6unenﬁbl§rawﬁimas dﬁthhuIatqg t®. @8§enapkyuder product

under nd th Xt ure was
(P LT G0 SETRSRRE Gl obPRpeR RS ed ana
ﬁﬁlﬁﬁ@dgbyV\ﬂBasaddﬁﬁﬂ,mﬂﬂd:Hﬂdﬁldﬂdgtruﬂp@MSHMEﬂmbH'(NH4OH
oom erature. The reaction m xture_was extracted
aGrat: %}Q: - 103 1 r L neshidg TP 4 ¥ed s 81 Ber oR4dt as a white
pOkh8e. and NHACH, the 30 organic layer was dried over
Na2SO4. The residue was filtrated, 56 and the
EFipfirate was concentrated to give a crude pr oduct
5T ned ecprodu p
Héﬁ%Q %6%I$ c§$p§@%ﬁgh co %ﬁ% ERF oret 6 R§§ 3L86 B
Ex&ncl3: A OH: NH4OH aq 30 1 O 1-10: 1: 0. 1) to gi ve EMP41

. , Y VD _
S%g%%izggs%%ﬂ%a% st o RS b8 S48 n 8 ek NRRFbonyL) -

dEX80pLer 43 Y, i')eséfd d d th A 6, 9 d
@é 3" _ N et hyl e L A e A L

1ae@3 @S@PE@@Y&E@&OGSBQﬁﬂ@@dr@mﬁééudoerythronyC|n A
6, 9-epoxi de 12, 13-isopropylidene acetal (EMP42) HO s
Cbz0 szg&;m@)z t "-0 0 PPTS, Cbzo O

! 9@% o

EM931 EM942

To a solution (8.434 mL) of EM931 (686.5 mg, 0.843 mmol)
in DMF (dimethylformamide) were added PPTS (pyridinium p-
toluenesulfonate: 2.120 g, 8.434 mmol), Me,C(OMe), (acetone
dimethyl acetal: 5.497 mL, 44.70 mmol), and the mixture was
stirred under N, atmosphere at room temperature for 21 hr.
After stirring, saturated NaHCOs; solution (100.0 mL) was added,
and the mixture was extracted with CHCli. After washing with
H,O0, the organic layer was dried over Na;S0Q;, the residue was
filtrated, and the filtrate was concentrated. The concentrate
was dissolved in hexane:AcOEt=1:1, and the solution was washed
with H0. The organic layer was dried over Na;SO,. The residue
was filtrated, and the filtrate was concentrated to give a
crude product (700.2 mg). The obtained crude product was
separated and purified by flash column chromatography
(CHCl3:MeOH:NH,OH ag=100:1:0.1) to give EM942 (697.6 mg, 97%)
as a white powder.
EM942
HR-MS m/z:876.4503[M+Na]*, Calcd for CsHeNO13Na:876.4510 [M+Na]
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di met hyl acetal: 5.497 niL, 44.70 mmol ), and the
m xture was stirred under N2 at nosphere at room
tenperature for 21 hr. After stirring, saturated
ENatX8 4ol ution (100.0 nm) was added, and the m xture
" was exfracted with CHC13. After Shl th 2
SYWERes gt Aol NS EIvLAg 25y O SREDSORS theeFhatfacpony1) -
ades-ofilddatadn) aryidll?@cfﬂd-t3tﬁt3%om@§eﬁasggytﬁﬁé@pcﬁ he 6,9-

concentrate was dissolved in hexane: AcCEt=1: 1,
eporeidel 12 i bir veopnaptddens elgeHzd (FM848) ganic | ayer
was dried over Na2SO4. The residue was filtrated, and
tihhe filtrlate was chc trated to gi vela 25 cruyde
ngpg?ﬁdob obt ai ned crud
X e@‘M;rdln@&leﬁaQA U/mEL
13: MEOH: ]NHAOH agq=166—1+H6—H—to>gi v

ny; O 9% white pOV\UeI'GHZCENB42 30 (?—|R- .
m z: 876p 4583 M+Na] +, Cal cd for o)
CA7TH67NOL3Na: 876. 4510[ MtNa] 57 Exanple 44 Synt hesi s
of de( 3gmédonet hyl)-2"'-0-3" - N bi s(benzyl oxycarneaayl ) -
de( 3- 0-cl adi nosyl ) - 9- di hydr o- 3- ket o- pseudoer yt hronyci n
A 6, %n@@ﬁmzdatmsjﬁeh:soptopyl sdeneiace({Hl . JEMEA3)oR EMI42

(BE2ENRR 1 H6T B Harid &'0CEHAET 5% 189°6 974"

pEMPAd: EMR43 4wd33rmgj\l2 Blss pheg, badatsel wikedrélikaso
m.) of EI\/942 (482 ng, 0.565 mml) in CH2Cl2 was

stdldeed DEQYS - XX | nAf;i@rf saitmaRage 479 8rAed 1INaFROmaRution
r r
sa?fjr glﬁjéd %%%S%%%@g’ol u C|l 01{1}%26{1 %@%aﬁé%ggaggggdymeh CHCLs.

Adndrt heshinxdg uw Ethnweasa extatast eth 840 sCHGL3on, AfSBEurated NaHCOs
Shl n sat urat.ed Na2S203 sol uti on, satura
g %B%ﬁ??brhe'an DTN G & S FakPe Cay Sg gr Na>S04.

THE'%QSQ&@& h@@sﬁyltréﬁgﬂlfﬁﬂdﬂﬁhéMﬁiﬂHﬂak%ah@@ cafdehbeated
Itrate was concentrated to give a crude product

t@lgmé g) crofe pErdieed(ritfe Proddbe PBLaABedephide g oduct
wQEdSBBEkéksg gﬁdfﬁﬁfiffé&Lg§]fﬂgéﬂngd¥ﬂﬁip%ﬁromatography

(CHCl3:MeOH:NH,OH ag=100:1:0.1) to give EM943 (480.0 mg, 100%)

as a white powder.

EM943

HR-MS m/z:874.4383[M+Na]+, Calcd for C47HegNO13Na:874.4354 [Mt+Na]
Example 45 -

Synthesis of de(3-0O-cladinosyl)-9-dihydro-3-keto-de(3’-N-

methyl)-pseudoerythromycin A 6,9-epoxide 12,13-isopropylidene
acetal (EMS44)

\N/Cbz

,ﬁi’m Hy, P(OH), , EtOH

EM9843 EM944

Under N, atmosphere, to EM943 (406.8 mg, 0.478 mmol) were
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(CHC13: MeOH: NHAOH ag=100:1:0.1) to give EMP43 (480.0
ng, 100%9 as a white powder. EMP43 HR-MS
nm z: 874. 4383[ M+Na] +, Cal cd for

2 (AGAHEEINOIBNG (814 44864 MdlaftOR0( Ex36mhle) A%y ftesiisture was
of de(3-0-cl adi nosyl ) -9-di hydr o- 3- ket o-de(3' -

ST ) UG P TP B RSP Nk §00 G afe ke Tor 2 hr. The

milsdds 1 OPropWAHene Acetdle FEVB44)eNaEBZcbtebZA LY to
SRFI OHzZ, Pd(OHz, EEOCHo OOOOo0 Oo0 0O EMA43

g;t_w34a1 FB1dh qeioNE tat (AP Rerg) -t o ERDAB-3 YD Fryggle product
2
A R e L L

(@HCDhspleHe N&LOH oagrbenped attit@: Fdr. 12 hra Jgiwe BNS44r€75.6 mg,
and,the filtrate was concentrated to

s filtrated,
9%%/@% acrva?fetepr%a‘{?cetr'(SOO. 0 ng). The obtained crude

rReoguct s was separated and purified by flash col um
chr omat ografh% ( CHC13: MeOH: NH40H
HRE oAz 0284 19795 3] 4 0Cai 98 ENDAZ:1Hod 906584 37 9D EN+H]

E g Whjte powder. EMD44 HR-MS niz:584. 3795[ MkH| +,
%—ﬁw C31H54N09: 584. 3799 MtH]  zo Exanpl e 46

SHyohdess soDfdale]-B-1lddidiosydy -P-aityHydrdedd( 3" -

di met hyl am no)s,. 3' - nor phol i no- pseudoer yt hr onycj n ,
GBI ALOPLS, o TRl B RRHAOR U LRIk e S -cpori e
12 1iphosasneate PyMgliae o H'T~ CHZCh e 0HO OO O OH

O HO

(0
D
m“gm triphosgene , Pyridine>

CH,Cl,

O HO

EMS926 EM846

Under N, atmosphere, a solution (8.620 mL) of EMSZ26
(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 (255.8 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 NH4Cl solution
(100.0 mL) was added, and the mixture was extracted with CH,Cl,.
After washing with saturated NaHCO; solution and brine, the
organic layer was dried over Na,SO,. The residue was filtrated,
and the filtrate was concentrated to give a crude product
(285.3 mg). The obtained crude product was separated and
purified by flash column chromatography (CHCls;:MeOH:NH4,OH
ag=100:1:0.1-50:1:0.1) to give EM946 (265.7 mg, 98%) as a
white powder.

EM946
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EMB26 EMP46 15 Under N2 at nosphere, a solution (8.620

m.) of EMB26 (259.3 ng, 0.431 nmmol) in CH2Cl2 was

cooled to -78C, pyrldlne (418.3 |, 5.172 nmmol) was
HRd¥8adm/ a: @%$u36@%ﬂ@ﬂﬂ 24CHﬂFdofortCm@hﬂk@en@QQzﬁﬁEISM+H]
00 0 854 nmmol) in CH2Cl2 was added dropw se, and the
i REtre—was warned from - 78C to roomtenperature and
sgﬁtséstsedff@as A7 --meAfH ) -88/i-NH (R chdatrebahed 1 NFH4e13-0-

l.ution m.) was added, and the m xture was
igﬁga{e%h )Wt %ﬂ@@éﬁ kedfq-&S NEORTYG ReRW C4 At fr 4t 8gepoxide
1 DaeO8s 89 &;%\g P& Lrdie, Ewagroani c layer was

dried over 2S04. The residue was filtrated, and the
filtrate was concentrated to give a crude product 25
The obi&ai ned crude profluct was separated

- $28. 3669 MH—I] +°“°éa| cd for
C32H54ND11%628. 3697 MtH]  Exanpl e 47 Synt Besibs of
de(3' - h@ma@hyl) 3' - N-(p-chl orobenzyl) - de( 3-0-

cl adi nosyl ) - 9- di hydr o- 3- ket o- pseudoerythr&”jgln A

SR B R e PG 898 0 GEIBAT 8K o
1ﬁ) Q{cEJ\/B,ﬂs’iseEMéigjged E@P&zmﬂz uw@i% | %*QG%dﬁo @ffmgﬁgliié?ld

were added i-Pr
2%%8 (§34 7t é& r CPShBRS BEETRIRyVas, gBbrred
ufm@k)m %t@ndé%éf‘e)(talﬂ %o\éﬁst§¥nbéfr§€uréof8£‘d§rh£\|2 After
atnnsp%ere at roomtenperature for 2 hr. After

SE#FF%MQ,S%*él{im%@céd\laﬁz@?zaplsmm o<r30( 90. 00) nwpswagded, and
tggdﬁgxt@% wége SChe)E#Y\-I{a ﬂtr_h wCIa_é%lng with

ter was ution,
ssHﬁna’adachN-%@i scmluﬂmm ami:ubfaltml NH4Cl solution and brine,

the organic layer was dried over Na,SO;. The residue was
filtrated, and the filtrate was concentrated to give a crude
product (279.1 mg). The obtained crude product was separated
and purified by flash column chromatography (CHClsz:MeOH:NH,OH
ag=100:1:0.1-50:1:0.1) to give EM947 (250.0 mg, 89%) as a
white powder.

EM947

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

Example 48

Synthesis of 2’-0O-acetyl-de (3-O-cladinosyl)-9-dihydro-de (3’ -
dimethylamino) -3’ -morpholino-pseudoerythromycin A 6, 9-epoxide

12,13-carbonate (EM948)
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the organic | ayer was dried over Na2SO4. The residue
was 15 filtrated, and the filtrate was concentrated to
give a crude product (279.1 ng). The obtai ned crude
product was separate and purified by flash col um

cphromat 0g aphy ( OH: NH40H (
ghr omat o | g0y ()

‘N
EMB47 HR-MB i 3308. M+H] +
O%%’PBI@#*MI—L A°m

O

7ty de( 3- O cl adi nosyl ) - 9- di hyd|00- ~
di met hybamono) 3' - nor phol i no- pseudoer yt hr omyici n: A
6, 9-epoxi de 25 12, 13-carbonate (EMD48) 60 ~a\"® J\J
O ND OEM¥BO 1-0O OAczO Acetone O O O O O gdfP HO
EMD46 EMD48 Under N2 at rmsphere to a solution (3.340

n) ofn&dB46, 289s h@&e,ot33é BBERLEi6A aTesomenVRSof EM946
added Ac20 (189.0 2.004 mml), and the m xture was

399; 7engf of - B hrmmadr theranstene wast eddedt Aced ngl8 AR L,
2\ égg 8:&!)%) 2;%19(?41 m@lrﬂl qpaeéj ﬁ%e@%o’? )ét Wrthermcre,
ed tof

stirr After stlrrlng, saturated Na
afﬁbutsﬁﬂrfi@@ Qmﬂx» (W89 .adged, 2a0d4tmeD]XWa§EadWEﬁ, and the

racted i ter hi ng,w th_sat urat ed
of ﬁw%orbrf E- t RS ToFgaRl EX P Rg6r Sqltated NaHCO;
sdlueﬁioﬁVﬂOdNa@S@r wdie desdduerdd tms nfiidcirat @ds aRfracted
the filtrate was concentrated to give a__crude product

wishoCHClyy) . AfReroneahnaBd ¥itlespiomiesd W CQepatutégn and
|
b?ﬂﬂe?g£k%C§ﬁﬁ%Zda 5 _f“%égnﬁﬁf&PQRkﬁgﬁg.g % (38516e51due

to give E
wag, £91%abed, aanvhitlee phideratel vadR-ddBcentrated to give a

cgﬁéé6ggc§§8§[P§T3fi mgleT%. og%gggggncruggopégguét $£s
separated and purified by flash column chromatography
(CHCl3:MeOH:NH4,OH ag=50:1:0.1) to give EMS48 (202.9 mg, 91%) as
a white powder.

HR-MS m/z:670.3809[M+H]¥, Calcd for CssHseNO;p:670.3803 [M+H]
Example 49

Synthesis of de (3’ ~N-methyl)-3’~N-(p~-chlorobenzyl)-de (3-0-

cladinosyl)-9-dihydro-3-keto-pseudoerythromycin A 6, 9-epoxide
(EMS49)

EM947

EM949

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

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

Exanpl e 49 Synthesis of
de(3' -N-net hyl)-3"-N-(p-chl orobenzyl) - de( 3-0-
cl adi nosyl ) - 9-di hydr o- 3- ket 0- pseudoer yt hronycin A
0 6297 epood devay EVBHG), ranN tOf. MixtHOEOVRO stOrHl-foy 4 hr.

F‘ﬁéi%_'? rmspClerI(eDSO% (I_é% ||:’)on9 ?égl%g%ﬁ@g% %ﬁg Ugg&rthe

mifHute Mus Qst'h(l&el’d”r[ﬂdr |mz THE (Aeteahyttofii@n)sarasrated

added TsOH, (p-taluenesul fonic acid: 41.30 nyg, 0.217
NGBS solutt ot (2B BBLFE) vaSSstrirdd Sl was

e§‘E££éﬁé@ witdPHAL. 30 Mo r 6la $h 2l IR b MR a@ﬂ%dorganlc

he m xture was stirred for hr . Furtherm)re
la:sem Y29 1d7i ey, ove03% Aol ) Thes radddde wAd fhétrated, and

£ 1L XEUY rg\@esmg%%%é ra%%&%& g‘g%%r SEkE&éggr%duct (80.12

saturated ion (
myhe mhd whe adaeds cexltieapﬁ:edumttha@kﬁ‘dﬁaraﬁ&é@ramﬁsﬂumled by

wth brjne, the organic was dried over sS4,
ePeat Ll b QRO Tty (CRGLo MeOn | TR Sami00 1:0.1) to
g £PaCEMS L Al e4k 10 i Va1 criide pheddchok88r12 ). The

obt ai ned crude product was separated and purified by
EMP48h col unm chromat ogr aphy ( CHC13: MeOH: NH40H

KT o 2 BRI MRl 64D, SaRU Ry 3 oo 13ps Leeval

Eiz?m%@%4NO9C1Na 6|90 3335[ M:Na] Exanpl e 50 Synt hesis
0 -9- - 315
ST o 1S Loy s e ba s PRrs e A

dﬁn@tﬁ% ) 12, %ﬂpﬁﬂﬂﬁ%s@%@%e&?@h@bx&gw5@) 6 D Lpoxide

OVEh .. W PPTS

12,13~ 1sopropylldene acetal (EM950) —

g)
o Me,C(OMe),
HO™/ o PPTS , DMF
- -

O OH

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

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

purified by flash column chromatography (CHClj;:MeOH:NH,OH
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OOH OOH EMI26 EMS50 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 mi,
a@o10Q@: ImQ)JJ) S5@rik @ He roxtguive WAS5St i(EBé€doumder OAR) as a
at nos e. at roomtenperature for 5 hr. After
witt F‘?rﬁgﬂ'ﬁé saturated NaHCO3 solution (30.00 nm) was
radeled, and the m xture was extracted with CHC13. The
anic layer was drigd over Na2SO4, the residue wa

HRTIS B 2164 AP 4 AT I r P ECTaBOD wlatohe A Zd 2 g ]
g £otEat e was di ssolved in hexane: AcOEt=1:1, and

ion was washed with H20. The organic |ayer
SyashasisdoDVRT- @daﬂﬁ%/l—ﬁeae( Osicdadinas yili) Fordikudroatel (3’ -

the filtrate con trated t ive.a crude duct
B HER TS SRt Fod "o BR6 0P ader A CEpRr Bt Bapoxide
12nd3- 38oPprspfl Ry ddaasdl c@mam )chr omat ogr aphy

( CHC13: MeOH:'NH40H 62 aq=100:1:0.1-50:1:0.1) to give

EMB50 (236.6 ny, as a white powder. EMS50 HR-NE’
Z:642. 4221 Mt+H] +t§l cd for )
'642 421 5 Exanpl e\5%

Ploy. dwa;bsml:émne di pydr s
Eagri N )-3 -rmrphUr‘r‘n'o—p?e*ddoer thr
A 13-i sopropyl i dene acet®l % :
O AO O AcOi HO Ac20 Acetone w0 O O O O 0 0 gH
EvD50 ERP5P"10 Under N2 at nosphere, to a solution
(2.820 rAMpsOf EMD50 (181.1 ng, 0.282 nmol )EM! acet one

b d j
was a@ﬁ&&gz@%%t%% $2rl, B §48omaehd g@taiéggrgtnpf&?@rmgso

was stirre r. Furtherm)re Ac?
(48512 mypl §. 283 racwled, irarddtreanweatsuraeldeals Acs®i (T2MBO0 pl,

of 86 Sy A1 L8R SHLTEIAG, - SO Al NAHAY. SOt ! O Iohermore,

. § HE TiXture was ext ract ed
AE&ih(4i$l§;ﬂ. 4.512 mmol) was added, and the mixture was

stirred for 1 hr. After stirring, saturated NaHCO3; solution
(25.00 mL) was added, and the mixture was extracted with CHCls.
After washing with brine, the organic layer was dried over
Na,S04. 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 (CHCls3:MeOH:NH,OH ag=50:1:0.1) to give EMS51
(122.0 mg, 100%) as a white powder.

EMO951

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

Synthesis of 2’-0O-acetyl-de(3-0O-cladinosyl)-9-dihydro-3-keto-
de (3’ -dimethylamino) -3’ -morpholino-pseudoerythromycin A 6,9~

epoxide 12,13~isopropylidene acetal (EM952)
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After washing with brine, the organic |ayer was dried
over Na2SO4. The residue was filtrated, and the
filtrate was concentrated to give a crude product
The obtaPned crude produgt was separ at ed (‘
h £ol um 20 chro __)
=50:1:0.1) to give
QW& Martin BivBdnkne

2' -0 ac tybﬂde(S 0- cl adi nosyl ) - 9-di hydr o- 3-k
de(3' - di net hyl am no) - 3' - nor phol i no- pseudoer yt hronmyci n

A 6,9- emesi de 12, 13-isopropylidene acetal (HwWis2) 63

~) G Ac OMOOI@ ssmr ald ne '" =~

3 o brefpdy BB 60 aves! EiBEL (SLAME Ty, of Hies:
aBszpiagr e0. 194 ans®l )utirOrCHZ&l?O@aﬁLadd{éd Bl Mak32 n3

0.194 nnDI in C}ECJZ was added Dess-Martin
PEEFP@&IPﬁ%ﬁe 18644 M9y, 0 B3 BBAMANDI ) 2PghFPehBLFEREGr Bas

s%@§rédsfb£r?dhf(”.%%e@f s%fr§ﬁnﬁt'E%gﬁgatéatH£%£8d solution
S2C8 sol ution 25.00 nm) was a

(8bx 0 0r Lhasaexddded echvd tthheCHOE3 . ureAiweer ewdighichgdwiwihh CHCL;.
turate Na2$S solutlon at ed . NaHCO3 ol u n
AR R L PR RR AT o P S e ey RabaeA ed NatCO;
s$mat|ieﬁ| dne wasnd; | thatetyaraing T ivds alrd edadver NapSO,.
concentrated 1.0 to give a crude product (151.0 ng).
T?ﬁerSE%QPﬁeﬂa%r?&%ﬁ?ﬁ?ﬁ%mtaHQMiﬁ- éﬁéﬁéﬁé@ dAd SQPFFPEGated

0
EZQEQ@S% %9%&%8p§@&@9@tgﬂfgﬁggmgkg?gﬁélgﬁggﬁﬁ%%,Eku%g product

was aephrateposm@rpuEMEXd by HRIVS anlame8Z2ha 0B3ENEHRbhy
(@%:gﬁ BB ﬁ?@ﬁ%’gl}ogsg g1o8EHH o Frampl & R3 evess (121.6

eS| S

mde(szé»chadanwﬁyté -Bowidwy dr o- 3- ket o- de(3' -
dlnethylan1no) - mor phol i no- pseudoer yt hronycin A
E¥292epoxi de

HR-MS m/z:682.4163[M+H]*, Calcd for CseHeNO11:682.4166 [M+H]
Example 53
Synthesis of de(3-0O-cladinosyl)-9-dihydro-3-keto-de (3’ -

dimethylamino) -3’ -morpholino-pseudoerythromycin A 6, 9-epoxide

O

12,13-isopropylidene acetal (EM953)

-
_:ZIifjl. MeOH

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

flash column chromatography (CHCl3;:MeOH:NH,OH ag=100:1:0.1-
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12,13-i sopropyl i dene acetal (EM53) No 0 ON ,.,,, O
O O0OO0OO0OO0OO0OO0OO 20 EM52 EMB53 A solution (5.440
m.) of EMB52 (92.4 ng, 0.136 nmol) in MOCH was heat ed
500150Cl ando sgive eAMT (36 .190. méf,t &8%3t Bsr enghitéhpowder.
E@%gtl on was concentrated to give a crude product
.2 ng). The obtained crude product was separated
HRAMS PYy £ f 6 £0l. 495 23 @ hcaokdnioe hcgﬂ@éms 2PNy, 4061 [M+H]
(CHC13 MeOH: NHAOH ag=100:1:0.1- 64 50:1:0.1) to give
.50 ng, 98% as a white powder. EMB53 HR- M5
4 ry 036 0]
sg}ghéﬁﬁ_’s %Egcﬁé\/tﬂilwm%e%l%gdﬁg;sfﬁ GIHRSNOLA364Q0+ 4082 [ y¥H]
dﬂmeﬁhﬂmh:ardmho%’wmezﬁsrdnll‘uyntr—@s&«id@te@ydb@@mycin A 6,9-epoxide
(gﬁggégyl am no) - 3' - nor phol i no- pseudoer yt hronycin A
oxide (EMB54) N HOB /\ o,..,.. 1, 0 O TsOH _
... 0000QMIF: HO4:1 HOOOOO EMWS5S °
D54 Under N2 at r@ere, to a mxed solution (1. 770@)
Yo EMD53 (5676 ng, 0.0885 nmol) in E and H2
| ,,,“emb (3368 N, 0. 177 pmo[N,,
i was stiTred T ofF—28—hr—%f _ i
bur at ek NaHCO3 sol ut M5A2¢401 00 nl) sya
the m xjurg¢ was extracted with CHC13. Afte }
with brPne? the organic layer was dried over Ra2SO4.
15 The re#gdsdue was filtrated, and the filtepdse was
concentrated to give a cr ude product (60,12 ). The
obt ai Hede & r Vel @ tHos®her e w&e SeParatedCantl plir { n?i%ﬁo gye) of
eib3sh (68! HMRg Che OB OHAPIY in THF and H,0 (4:1) was added

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

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

EM954

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

Example 55

Synthesis of de(3’~-dimethylamino)~3’-piperidino-9-dihydro-
pseudoerythromycin A 6, 9-epoxide (EM955)
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(CHC13: MeOH: NHAOH aq=50:1:0.1) to give EMB54 (44.9 ny,
85%9 as a.white powder. 20 EMP54 HR- M5

nl z: 600. 3749 M+H|] +, Cal cd for

C31H54NO10: 600. 3748][ MtNa] Exanpl e 55 Synt hesi s of

I ret hyl am nog}\- 3' - pi peri di no-9-di hydrfo- O

romyci n)'& 6, 9- epoxi de ( EMR5S5)

. ',,E_.Z—R/iHOOL SAi br opgpaAt ghe--ke,

[ : CN OH O‘@:”?P’g‘we“ cO°0/ § ~HIOH | EMBO3 1

EMi55° o at mosphere—£5C »

EMPO3 & 1095 rg; 0.159 mmol) in CH3CN wege atidedy,”

i -Pr2NEt (5 |, 3.180 mmol) and 1, 5-dibro t ane

(433.0 |, 3. ), and s the m xture was sb+ H

at BOCgeys 0.5 hr. After stirring, i- Pr2Nggsk 1. 300

m., 9.540 mmmol ) and 1, 5-di bronopentane (1.660 ni,

9. 540umaet )Nweramoapiede , and hhgobukict e(IBMSEG I )r exf &#MO03

80C for 21 hr. After stirring, saturated Na2S2(3

(509 u imer (A0PD M9L) vis GAhE¥dverfdadfed i Xt Etnd954-0 pl,

e i ;. ' [ i,th sa

SRS IERTET ofr Sele e R e AR 2TAM TR, ana

thbembxgane cwd syseri meesd diti 8D°6vEPrNa2SOir. PiEeresitdoeing, i-
filtr and t,he filtr t '

Pg?@ﬂ‘et aalc'rﬁoogq%r’o ugt4|6( Tﬁ?&; %? ﬁ%egglgfgﬁéé%g%%b%e&'%o L,

9Da@dtkﬁzholy\/&ﬁeh§@5ai@ééﬁgla§fwwe%if infix%ﬂw@/wfsaga?hoi@%adﬁﬁt 80°C for

chr omat ogr a s |, : X ag=50; 1;

21 hB" ENDES Y G50 s B2 raLetaNghIAD8 BOHHEHON ERER: 0 mL)

whE Mpaod 7 498 004 Ml re oA @htf@lcted with CHCls. After

CAOH72NOL12: 758. 5055 M+H] Exanpl e 56 20 Synt hesi s of

wdelt8ng dv el hyd awd ey d azfyPr @dlditieng- gifrypgrsed NH.CL

S§§®Zjn98§ r %ﬁ%rip_grgé ,.n . &eG ' ogfgeaq&)g q.%%e'::r:l\%@ d%ilc\alaz O@E'kqﬂs'%o‘l .

The residue was filtféted, and the filtrate was concentrated

to give a crude product (102.7 mg). The obtained crude product
was separated and purified by flash column chromatography
(CHC1l3:MeOH:NH,OH ag=50:1:0.1) to give EM955 (98.20 mg, 82%) as
a white powder.

EMO55

HR-MS m/z:758.5054 [M+H]*, Calcd for CsoH72NOi12:758.5055[M+H]
Example 56

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

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

EM903

Under N, atmosphere, to a solution (32.80 mL) of EMS03
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1, 4-Di bronmobutane OH Oi-Pr2Net , CH3CN pHo 0 0/ O

"O0 bOH OH EMBO3 EMP56 Under N2 at nosphere, to a
solution (32.80 nm.) of EMBO3 66 (112.9 ng, O0.164

(DDBL Y han, Gb-BIN\mmcel yadde dH;ERr Q& é&&édlerEerEtzaGn 3 pl,

and 1, 4-dj nb t 388. 7
3 RRO IR L 8ol AT TP 06 d008 "y iEar pepBd ST, and
tﬁé' l'hikﬂgre |Wa£rs?ﬂ\J.Efre(dl aﬁ:l@(ﬁb f@rsﬂohfmmp)ft@id stlrrlng, i-

4- di br onobut ane (1.170 nmol ) were added,

Paﬁ%ﬁ& hel -MiL% dle \%a 48t Wﬂpééj afldséc‘lf%%br?lﬁowtar)ﬁt@r 170 mL,
R e G

za/alsm nptietth sddturiatged smzsamdsﬁht&zioemo}s@tmratébpo 0 mL)

NEHC. I d. h d
“80er CRESSONS T E- Tt e e TP g Fafhihe Arter

whbhinat ﬁlfi\lﬁssé?ﬂﬁhﬁeﬂféd 66,04 Q;oglu\te_o@,Cde&ratedUNHz;Cl
(100, 7 ng). The obtained crude product was separated
sahdtpori $redepined a@rﬁ CHIR CHRY et ¥@Sapkyed over NazSOs.
ThEHL 3 MO, ,5&1 ]-éhdlfﬂ%-%ﬁlt%ht%owgbv@og@gﬁérated
75.10 ng, 629 lite powder. 15
tol givdda 489®@Mkpﬂedu@al b G.or ngwghelgbﬁama@%fmﬂproduct

BB e D OS5 El5g o ypgdmn chromatosaghy

(psemgqmﬁ ANHOHC ba=A061 90 epesd de: ¢ EMP5T) fire BMOS® (75.10 ng,
ONH Ce~,..~ HOO E e Allyl lodide "OO CH o

61? br2RER WHEFS BPY9er0 0 011 0 0 Ol~ H OH 10~~ 20

rldBR1 EMD57 Under N2 at nosphere, to a solution (1.510

of EMBO1 (106.4 ng, 0.151 nol ) in CHC13 were
HAdMEdmY z PY 208 9 2B%8+H)] |, Calcd for CagHyoNO12:744.4898 [M+H]

Example 57
Synthesis of de(3’-N-methyl)-3’-N-allyl-S-dihydro-
pseudoerythromycin A 6, 9-epoxide (EM957)

Allyl lodide
i-PI"zNEt ’ CHC|3

EMS01 EM957

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

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

was dried over Na,S0O,. The residue was filtrated, and the
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1.510 mmol ) and allyl iodide (137.1 1, 1.510 mmol),
and the mxture was stirred for 3 hr. After stirring,
i-Pr2NEt (263.0 25 1, 1.510 mmol) and allyl iodide
f{18ratle lyad . &iraniniataderte gideed, candet heoduxt uf@0 wa® mg) .
stirred.for 3 hr. After stirring, at.urat.ed Na2S2
T T 6 OO S A8 SSORG LAY Ay HPECT§Rg Py flash
c&Xhrhi Chieeonn ttdy ¥dEh3 . (ONJ16F Mues itRHMald:59at1ynatiedn:1:0.1)
Na2S203_  sol ution, saturated NHACL sol ution and bri ne,
te helve gaiiR’ | eRrS 3Mdwmeidi 66 GvaRikgoBerderhe
em€shdue was filtrated, and the 67 filtrate was

concentrated to give a crude product (80.50 ng). The
HRBYSI méd: T4 4ded Ior kit , was 1sépéoat @nHaoN®: puit4 4 | 480 S +H]

Eflasg gglunn chr omat ogr aphy ( CHC13: MeOH: NH40H
< 1 .1-30:1:0.1) to give EM57 (60.50 ng, 54%
SgstiRe s t ©F PONORT-N-ndtIVBE § +9RdAVE vl - 344N4 93 1hdMthl toenzyl) -
Cal cd for. C39H7/0NO12: 744. 4898 NHE& Exanpl e 58
p§§ﬁgﬁ%§y§h%ﬁmyc1n A 6,9-epoxide (EM958)
de(3' - N thyI)-9agihydro-3‘-N—(p-nethyIbenzyl)-

romyci nN#\ 6, 9- epoxi de (EMB58)] NH Cs S
ol PrEIESLO OO O O N HQ
“A0H  ENDBEBnC! , GINE ! m
: (47.80
: (236.9
I, 1.360 )] and p-MeBnd (178.7 |,01.360 1),
and th m was stirred at roomtenper for
0.5 hr.gméfst er 15 stirring, Nal (203.9 ggg 1° ol )
was added, and the mxture was stirre * r oom
t enpevader &Nf atm@2pherepf tera sbtilntiong, (6% U0 gild of EM901

2528 so ' 15. 00 s added, .and, th
(A7 BB acd SR st it 1P HG T 5ot R SR ntr e 17369 K1,
153t0r ahet) NeZbZ0Meslat | @m,g .satur,atied eHafad1$9! HhéOfhe

and bri ne, .
mixture was stirred at room temperature for 0.5 hr. After

stirring, NaI (203.9 mg, 1.360 mmol) 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 CHCli. After washing with
saturated Na;S,03 solution, saturated NH4sCl solution and brine,
the organic layer was dried over Na,SO;. The residue was
filtrated, and the filtrate was concentrated to give a crude
product (40.30 mg). The obtained crude product was separated
and purified by flash column chromatography (CHCl;:MeOH:NH,0H
ag=100:1:0.1) to give EM958 (24.20 mg, 45%) as a white powder.
EM958

HR-MS m/z:808.5217 [M+H]", Calcd for C44H74NO1,:808.5211 [M+H]
Example 59

Synthesis of de (3’ -N-methyl)-9-dihydro-3’-N- (p~methoxybenzyl) -
pseudoerythromycin A 6, 9—epoxide (EM959)
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20 the organic layer was dried over Na2SO4. The
residue was filtrated, and the filtrate was
concentrated to give a crude product (40.30 ng). The
[ crude %oduct was separ at ed purified by
hr damt ogr aphy ( CHC13; Ve \
10)143@4 \pAnBABGSde( 24. ,
EMD58 HRSRIS NABHOKDE." 521 7]

CA4H7AK01Z: B08. 5211 wrH—Examml e B9 : f
de(3' -+ hyl}) - 9- ditAylighlerognand. (p- met hoxy enzy’l
pseudoer yt fin A 6,9-epoxide (EWMP59) 6 HO
0,,. O HO O P-Anisal dehyde, o," \OHO O I11A

NaBH(cﬁMpsl_ OVt OHO OHO 0 0 0 1, 2- dEMBPYr oet nane 0

41 EMDO1 EMBS9 nder he
Sol ut TBATE 39 a5 e R S en B0 RO L1 1 (e 6 b Sharyeb
ﬂm2112m€10@|95@thﬁﬂﬁ:M@%.Qthﬁﬁﬂkﬁo@@hane was cooled to 0°C,
-anlsam 39.50 .tl, 0.326 mml), AcCH (27 30I

poanygyakd - 3RBHOR) R § Towl] m}coﬁ 427 BPon}, 0.477

m¥B1 ¢ éﬁ&eﬁ'an@(@Aé)fge 11X URE, WaS 4 War fiRd1 | Oyd POMdded, and the
tenperature and stlrredfor 2.5 hr. After stirring,

mgxturat eas NeHIG8 stod utdan {e2@0Rtmre wad stdeded &ad 2.5 hr.
re was_extr Ct 1
nirER et e Rt S SERiChofinb 2 08 i [, 2aded,

ahdtheV\za.Sxt@rélrwé&d eweradNeS@A thTIoeICgsi duftemsvashing with
filtrat and the filtrate vvas concentrated to give

Sateraaegpﬁl%%% SCL66160 RgS. PTRES: obhai PEEREGGRRYET Was

dEEQQU8§e¥@§aﬁﬁﬂaraTKEifﬁgﬁéﬂg'ﬁdéﬂfﬂiﬁrakéah afBl AR filtrate
chr omat ogr ap (CHC13: MeOH: NH40

wag= qgocqnorqtch) e pive a ccuyidee PEVEBGT( 43080 0AyngA8%The
ity B L PR dgééﬁyéhw FLasn
cSyninheshsoméd t okl dh - (EHATY: MeBHANBYIH ex3=1-0¢-:dcet.M—10:1:0.1)

to give EM959 (63.40 mg, 48%) as a white powder.

EM959

HR-MS m/z:824.5173[M+H]", Calcd for CsH;4NO;3:824.5160 [M+H]

Example 60

Synthesis of de(3’-N-methyl)-9-dihydro-3’-N-acetyl~

pseudoerythromycin A 6, 9-epoxide (EMS960)

EM901 EM960

Under N, atmosphere, a solution (3.540 ml) of EM901
(124.9 mg, 0.177 mmol) in CH,Cl, was cooled to 0°C, Ac,0 (25.10

pl, 0.266 mmol) was added, and the mixture was stirred for 10

min, warmed to room temperature and stirred for 0.5 hr. After
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pseudoeryt hronmycin A 6, 9-epoxi de (EMI60) HO ~ NH Hp

NNAc 0/" \o HOO 01" \pH O Ac20, CH2CI2 off o OHO0 O

0 O0O0 OHDH 0 0~~ O 20 EMB01 EMB60 Under N2
sainm$pgereatarabéﬁtNaHCQ££5ﬂotdbﬁ df.OERDORL) (W2, oy, and

177 )i Ac20 (25.10 . .
eRe LsBIPE el GRETAGRER VERS Cietiy rr et aietEend ruiitn brine,
ther o28anfit Nlayef Ngsls tdr 1D BdaPeL,80L € Tard rekl Biedwas

for 0.5 hr. After 69 stirring, saturated NaHCO3
fédruered. ( i@do‘eh%ﬁl%%a‘%d@oe mFente teck tqr §igsa crude
p?éﬁﬁéﬁt ?ﬁMW Q%Q"Cl%‘he'“oﬁo%%l%ﬁh'cgﬁd\é" E?o@ﬁb’aewasté@parated

organi c layer was dried over e residue was
afldl prratédedapyd fheshidelumre cs&va@mdmapfm d@HED 5 gfle@H ANH,OH

e15P ct (14 obt ai.ned crude oduct
GaE8EaRar Al chS ahte e L 1Y BRLT TBRY'E WhEEU howaer.
EMbsonatography (CHC13: MeOH: NHAOH ag= 50 1:0.1) to glve

EMDG0 EE 100%9_.as a_white powder., EM60 HR- NS
HRTMS71 zz@égf ;a\%mm@apcgaflgg for CsgHe7NO1sNa:768.4510 [M+Na]

ECaRHPLNPI3Na: 768. 4510 MkNa]  to Exanple 61 Synthesis
—of —de(3 =N net hyl ) - 9-di hydr o- 3' - N- net hanesul f onyl -
Spsthdeépyofir daydf nNmﬁtlgyb)poSd@éixczlm@Irwemhaﬂpsmwmyl—

P3CoERPERE OO0 ERROT ENGEE hter (R Hroephere, a

solution (3.040 nL) of EMBO1

EM901 EM961

Under N, atmosphere, a solution (3.040 mL) of EMS01
(107.0 mg, 0.152 mmol) in CH,Cl, was cooled to 0°C, MsCl (23.50
pl, 0.304 mmol) was added, and the mixture was stirred for 0.5
hr, warmed to room temperature and stirred for 1.5 hr. After
stirring, MsCl (47.00 pl, 0.608 mmol) was added, and the
mixture was stirred for 4 hr. After stirring, saturated NaHCO3
solution (20.00 mL) was added, and the mixture was extraéted
with CHCli. After washing with brine, the organic layer was
dried over Na;S0;. The residue was filtrated, and the filtrate
was concentrated to give a crude product (111.1 mg). The
obtained crude product was separated and purified by flash
column chromatography (CHCl;:MeOH:NH4sOH ag=50:1:0.1) to give
EM961 (75.80 mg, 64%) as a white powder.

EM961
HR-MS m/z:804.4183[M+Na]®, Calcd for CzHeNO1,SNa:804.4180[M+Na]
Example 62
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is (107.0 ng, 0.152 mmol) in CH2C12 was cooled to 0C
MsCl (23.50 pl, 0.304 mmol) was added, and the

m xture was stirred for 0.5 hr, warned to room
Syehpesasupt @a(B 'stNrmethflor-9t.ds hvdroalt eN-nspenkiyhg,

0 I ~yand the m xture
p\i\ygghg%éﬁggoé%al}l@g%w erﬂaofl ?@ﬁ&z)satur at ed NaHCO3
20 solutfon (20.Q0 nL) was added, and the |m xture was

with 13. After washi Ng,oWi t ine, thg~""
oS dvaiesdidenyas, Na2SQI A\ Theor.

it nd the fiAFOHANEBHONs Conite ‘to-grve
a cru oduct . (111—trmg—Fhe> obt%di R
productt was separ at edl2-¢disblopetharfei ed by f | ashg25 | um
chr omat ogr a GHC13: MeOH: NH40H ag=50:1:0.1 'me
EMB61 (75.8 64% as a white powder. EMP6Y R- M5
n z: 804MIA3|[ I\/H\Ia] +, Calcd for EM962

4SNa: 804. 4 nt hesi s

5375'2%%91&%&%3 Sokhyargoé‘m mﬁ Zén?z%zomLsy of EM901
@gﬁugﬁ%vt@rpm A Gurp- 16@%1%1%%@ )ELnE'OwasNHo!S@e%_Ito o°c,

val er el dehyde, AcOH, NaBH( OAc) 3
novelergldehyde chrhbtuﬂané) 0385 Gumo®i , ORcOBD H3EMB01nl, 0.567

mngo12ad 51 gl G RAs2mar ) 3TReT Bl e ctiaRl ana tne
mmaSuceoW&sI varhes] t<f1 Jsminert‘r;indﬁnaim e4]andiOsIt,(1r®ea8i'or 2 hr.
2f135) SEhET o8 oov it S hal e EhaBE L BAGT RED" (i high gras added,

a¥as tnar Megt & fe 9N & SRRl g N L T etbdr w?asleg with
After stirring, saturated NaHCC3 solutlon (20.00 ni)

bpaseadtled, oreembe takemivwasurdr igss oot Hepd@a-wi The residue

w\%'g% it g%ﬁ&ﬁ %2%%#rﬂé té&%c%?%%t%d' 8¢%ive a

ove e resi rate
cthdef prodate Whz0 comment r Eihed obcnagmtel arude udeoguoiducis

sgparagegggndTgﬁ}f¥gégqu cpggg%F%hromatography
(CHC1l3:MeOH:NH4,OH ag=50:1:0.1) to give EM962 (118.8 mg, 81%) as
a white powder.

EMS62

HR-MS m/z:774.5383[M+H]", Calcd for CsH;eNO15:774.5368 [M+H]
Example 63

Synthesis of de(3’-dimethylamino)~3"~ (4"’ -N-
benzyloxycarbonylpiperazinyl)~9-dihydro-pseudoerythromycin A
6, 9-epoxide (EM965)

NH,
\\gm Benzyl bis(2-bromoethyl)-
A carbamate

i-ProNEt , CH,CN

EMS03
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separated and purified by flash col um chromat ography

15 (CHC13: MeOH: NH4OH aq=50:1:0.1) to give EMP62 (118.8
ng, 81% as a white powder. EMB62 HR- M5

m z: TTAd&388] Melp'sph€akecdtboa SALEH7THND 1061776l 1536 3] MERO03

(%Elé?g%a%c%% 3 n]hg)elSIIBSCHg&N wgge added i-PrNEt (537 pl, 3.08

mlb@nzyéz@dy@@ﬁmnw:m EEnand iy dakypdmnatps endoeny} he oos
ycin A 9- epoxi de (EMB65) C bz N/7 HO NHZ ~/
MROL |, LaIHD thetmixtigre wRenrgfingies( 2thB8rpefey|)2 Tr. After

SGEEEE i P P ORI 28 208, o

tkel mixonrd¢ 6daH e&ﬁraﬁt@\m&h (Qilfasrrg Aﬂlaai)svaﬂmln)y |wnth

SIS eSS T el Bl PSR s e orico

otEBl Na,smnd thee ted ihee Wass stilldrededl, 806 tae f21hr:ate was
After s stirring, saturated Na2S203 sol uti on (60.0

caasenbERbed aHl I1TR i Sdiufte RiesuSH rlgefe B9 t hTml%talned
éﬁ&@r LG, A tg]e;ra%a&t’ég@taergi NG 80l BE/' Q@.a@ﬂdcolumn

|ne e organi c lTayer was dried over
chesmeltlegmlshj'i [@H@lﬁ@ﬂeoﬁnéoﬁﬁ&@ﬁlaq—ﬂk@ \/ilaé) 1 to glve EM965

centrated t |ve ru roduct (250 ng). The
aﬁnﬁedgfl c‘?% Vf)k?]o%%éf “{/égpsepar ated and purified
Ihy RE@?th@ﬂnﬂW34©br omgtagr aphy, (SkE33: MeOki, 308REKMOHi55, 1378,

EMDG5 (169 ng, 610 whi t
1thei16§R %iéls% Eé%fnl 23?469( 29721]J 2935/6 ggsg 1|7o§

1683 14925 MA48. cpd2H -5 L35 : AL 1084 10233 1 (2, 47 -
NCO,CHPh, 4”'-NCO,CH,PhC-1), 128.9 (4"’—NC02CH2Ph_g—3,5), 128.4
(4”7 -NCOCH;PhC-2,6), 127.1 (4”'-NCO,CHPhC-4), 104.1(C-1"),
97.9 (c-1”), 83.9 (C-9), 83.2 (C-6), B2.9 (C-5), BO.5 (C-3),
78.1 (Cc-47y, 77.3 (Cc-12), 75.9 (C-13), 74.8 (C-11), 72.3 (C-
3”7y, 70.8 (C-2’'), 68.9 (C-5"), 65.3 (2C, C-5", C-3"), 60.1
(4”7 -NCO,CH,Ph), 53.6 (2C,3’"-N(CHpCHz),NZ), 49.2 (3”-0CH3), 46.7
(2C,C-2,3'-N(CHyCHz) 2NZ), 41.7 (C-7), 36.6 (C-4), 35.2 (C-2"),
33.8 (c-10), 33.7 (C-8), 22.5 (13-CHyCHz), 22.3 (6-CH3), 21.5
(3”-CH3), 21.1 (5"-CH3), 18.0 (5”-CHs), 17.6 (8-CHsz), 16.9 (12-
CHz), 16.1 (10-CHz), 14.1 (2-CHs), 12.0 (13-CHxCHs), 9.6 (4-CHgz)
Example 64

Synthesis of de (3’ -dimethylamino)-3’-piperazinyl-9-dihydro-
pseudoerythromycin A 6, 9-epoxide (EMS66)
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is 13C NWVR (67.5 MHz, CDCL3) 8(ppm): 177.2 (C 1),

139.1 (2C, 4"' - NCORCH2Ph, 4"'-NCORCH2PhC-1), 128.9
(4"' - NCORCH2PhC- 3, 5), 128.4 (4"'-NCO2CH2PhC- 2, 6),
127.1 (4" -NCO2CH2Ph(F), 104.1(C-1'), 97.9 (C1")

B3.9 (C-9), 83.2 ( , 82.9 (C5), 80.5 (C3), 78.1
(C-4"), 77.3 (CG-12), 75.9 (C-13), 74.8 (Cil),| 72.3 (
8 (C2 )N68.9 (C5'), 65.3 Pgzc

CH2Ph), 53.6 w75tz
Ak gk, GRS 2D
CH2)2N,_‘, , 38 60
3348 (c,10) 33.7 (C—8) 22.5 (13-
22.3 (6°CHR) 5 (3"-CH3), 21.1 (5'-
(5"-CH3), 17} gg), 16.9 (12 25 CH3),
(10-CH3), 14.%1 12.0 (13- CH2CH3),

Exanpl e 84655y nt hesi s of

de(3' -di nmet hyl am no) - 3' - pi - 9- di ydro-

DeeuddeIST I HHERD eeegpsﬁiseﬁﬁ B F G, FLOR (270 nT)
w0z 2 iU B &5 HQ X0 Gy, gL HZ) 1P0( Sod.) Ebgd EHeOnixtre was
OHOO0OO0O0O'40 0 OH -- 104- EI\/965 EMD66 Under

SRRT BEFADSRHRY P&@gap@e(rmaﬂ KgPmaheMEeCREDe 700%14 hr.

Af@éf éQPfglﬁQ ﬁyﬁg }éﬁéér Oatnosgﬁgkkeda@g g%?e a crude

fure was S'stTrted ere at
predpet atus@ Iﬁg))r 4Thnle obtAfinhed sirudm pgpdtibe waxtsemarated and

R R S A R E T
agy1bbasho cplwm cmrp)nai@gjla;@m»(gaﬂnwoﬁ FO%DEYCOhs a white

aq=100:1: 0. 1-50:1:0.1) to give EI\/966(542rrg, 5299 as
pPavdAFte powder. io IR (KBr) v cm1; 3451, 2973, 2935,

%O%Big ﬁﬁi}ﬂlgg 4&%63%97%00%3?513%8%’125?%11?? 103@31 1457,
1383, 312} '}166, 1078, 1018

3C NMR (67.5 MHz, CDCl3) & (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-47), 77.2 (C-12), 75.9 (C-13), 74.8 (C-11), 72.4 (C-
37), 68.6 (2C, C-2', C-5'), 65.4 (2C, C-5”, C-3"), 52.1 (2C,

3/ -N(CH,CH,),NH), 49.1 (3”-(CHs3), 46.6 (C-2), 41.8 (C-7), 40.6
(2C, 37-N(CH,CH,),NH), 36.4 (C-4), 35.2 (C-27), 33.7 (C-10, C-8),
33.5 (C-4’), 22.5 (13-CH,CHs), 22.1 (6-CH;), 21.5 (37-CHs), 20.8
(5/-CHs), 18.1 (57-CHs), 17.6 (8-CHs), 17.0 (12-CHs), 16.0 (10-
CHs), 13.9 (2-CHs), 12.0 (13-CH,CHs), 10.2 (4-CHs)

Experimental Example 1

As one index of the anti-inflammatory action of the
compound of the present invention, the differentiation
induction-promoting activity of THP-1 cell was measured. The
measurement was performed as shown below.

THP-1 cells (ATCC No. TIB-202) were adjusted to a
concentration of 2x10° cells/ml with a medium (RPMI 1640), PMA

was added thereto to a final concentration of 1 - 2 uM, and the
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98.0 (C-1"), 83.9 (C9), 83.2 (C6), 82.6 (C5), 80.4

(C-3), 78.1 (C-4"), 77.2 (C-12), 75.9 (C-13), 74.8

(C-11), 72.4 (Cis 3"), 68.6 (2C, CG2', C5'), 65.4
n{2OIre- ®s G PInsaP th (@Ch W lINGCH2CHE) 2Rl p4gte by 100 pl.

A( éoﬂﬁg%kg%%l( C’fé)rﬂ: J%g( % ?eEt( éug.s}:guzlgé Vaf éi%l’;lsted to

afs- 8pproRBidrd Gaigent2Ath onl IHECH2 €He) med2uth £6dCeiBYed to each

21.5 "-CH3), 20.8 18.1 (5"- 17.6
w?%l C'_%F%ne %\.er?wa%%élfé )Pxoggat&gsiﬁ%h@ the plate, and
11(1811%&@1 ﬁ-r?d&: (ﬁﬂcd‘@%bz don & { Asrfd o B¥per iggental gacn

one i ndex of the anti-inflamuatory action

anmpl e
W%?rnlt‘h@s Wﬁ%w RBfy pr @gshun peapeipangt hbe viable cell
¢ .0 a % f
me TSR ST B TR ) ik sl of (T
pushesnl behdw hel i<t ured ey ARGt edTuBd2@2rhweeénditions of
ﬁ%gusged to_a concentration of 2x105 cells/m wth a |,
Shdi i (ReMFOT640y, ° PMA IS ZPFOTOaREFe8St BeasyFRd) with a
ptanseptsaston of 1 - 2 M and the 73 mxture was
di spensed to each well of a 96 well plate by 100 1. A

sol utTled ¥apolty clorthe BHRy la didderenbipsner waguction-
t
PRVELEE AP0 PR RC DY Bt WL B8 6. 1n ene
Tableredh©yagﬁﬂniQysﬂaﬂuau}aIthqﬂhmwestandnﬁenncababnd

nder 37C. 5%.002 ¢ nditlons r 7
ndBEFE Rl Tt e B oL P B e Rty value
r¥iaptee C@&Ithérwxﬁiwtvarlw@ﬁ RrhMeggah Zegguedo S in
was added at 100 I|/well and the m xture was i ncubat ed
AP XPRELBYMeEi ti ons of 37C, 5% C02 for 3 - 5 hr. The

T@R$Qr pance was neasured with a io plate reader. The
results of the THP-1 differentiation induction-

geeRotRAgNact (Bt y neasFHEdlaBbiEcnert sdbi@n i n Tabl e
6. In the Table, |thEndiettionyporaialaine adid viidwes!
concentf@ion negessary for the 3tkst conpound to|show
a 50% aspivity vallue is relative 3m the activity Yyal ue
of erythomnmycin Ajat 100 pMin tigs experinent. Table
6 conpoggmed No. (EV) THP-TI differeggiation
i NduCti gfz pronoii g activity 10

905 3

906 30

907 30

908 I 10

909 30

910 100

911 10

913 30

914 100

917 30

918 30

925 30

932 10

935 30

936 10

939 3

946 100

947 10

949 10
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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
939 3 946 100 947 10 949 10 74 THP-1

;Zt'inDf-Ercﬁlﬂlfé:@éﬂtﬁ.@tiia_dU£ﬁd1ﬂitiﬁﬁ9pﬂirt}dtgn§0&d:hﬁdjvﬁ.}ty: Tm% lowest
owest, cqncentration necessar or e c.0 nd to, .
SREFRIRCH DFESPoard Aot e o PRRCH 1091 P3P 20dea gLty
HeY bR WS 8 adtikA8yMral X RAT iRt inyEXaml2 200 WS
i ndex of the treatnent effect of the conmpound of

?ﬁ{é’gﬁﬁ'@gﬁl—m& on ulcerative colitis and
Crohn' Bs «i dadse, ofirthactieatn@ntt ef fiedtr efietize n®mpound of

| fonat e (herei€after Ssge b%.i ndi cad ed

as
SPEPHtc &8 VEBT T S MBS Fe 8ot g 2P F ar P §
dsiisegs8; weelecolidn nal ¢ r$bitatienzeder sykfnabar hdm@linafter
iy BENESE A  LNBS S L ORa YRS '0h §61 € s EQah IR d GELLE
rats.

Using 8-week-old male SD rats under pentobarbital
anesthesia, TNBS solution was injected into the rectum of
animals after fasting for 24 hr or,longer and abstaining from
water for 5 hr or longer. After injection, a silicone stopper
was inserted into the anus to perform a treatment for 3.5 - 4
hr, whereby a colitis model was prepared. Two days after TNBS
administration, model animals were selected based on the fecal
occult blood score (fecal occult blood slide 5 shionogi 1II,

Shionogi & Co. Ltd.), body weight and body weight changes,

'~ feeding condition, observation score of around anus and

bleeding. A test drug was orally administered to the model
animals two times a day for.6 days. On the next day of the
final drug administration, the large intestine (about 15 cm
from the anus) was removed after decapitation and
exsanguination, and the level of damage was scored by the
method of Wallace et al. (Wallace, J. L. et al, Inhibition of
leukotriene synthesis markedly accelerates healing in a rat
model of inflammatory bowel disease. Gastroenterology 96, 2936
(1989)), based on which the efficacy was evaluated.

The results are shown in Table 7. It was found that the
compound of the present invention has an effect of improving

TNBS-induced ulcer in the large intestine.
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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
Tahds Yo performa treatmant for 3. 5 - 4 1s hr, whereby

a colfdy 'H¥3§ Was  prepak affe iﬁ%?ammatlon
adm n| strati onp rmdel anl rml s C'%Nere sel"ec¢t ed
foral mepult hlacdd crar (feecal O,ﬁ in ulcer

ae i+
~PPHEOE épm Kﬁnd'\l/-[éT Qh! onogi \_& Co. Ifrlq']ﬁs hnd‘é 27+0.38

|oht changﬁ% x % eedi ng Tdohdi t BeR910.22
observatEMﬁOgcore of around 3hus Zand 20] Bl%edi ). 67AE0 . 40%*

test drugM®dg orally adm ni stered to the Iodel 2.93+0.41

aninal s gmMo14ines a day for fpdays. On {he hexto dewr®fz3*

the final drug admnistration, the rarge i ntestirne 5<0.05
(about 15 cm fromthe anus) was renoved after ’
Egtpeaphbat hDNERAGpBXSANGUi nation, and the | evel of

damage. was scored by the 25 net hod of Wallace et al.

(\Val | 35@ aptibacgeripl 3Ghibity &f dhe Icomperderé the present
18¥8hReshSa H8r5§§’£ﬂr&‘f}§@ir?rv?é:?es el A 'a&c%rﬁéhg ‘EBd%e

of I nflammatory di sease. Gastroenterol ogy "96,
am%act@%@}) sehasetvity wheadundmendf fieddod wds the Us

eval uat e results.are s n Tabl t S

NS E Rt hE o e e Dy TR e SR B R o {NOCLS) -

Thas raguetEegte 0fhowpr v i THb1d NBS- TheugadudkCet minifen

large intestine. 75 Table 7 Test group Dose

iphgPRE§Priagoncentrakher i O Clcormln wic@achcesampepnd against

be@e8% VB ko Sefe2d 0 38 FEMAS 18uko?:3d13¢R90cRound of
30 x 2 15 2.670. 40* 0 x 2 15 2.

tEngmesen‘)z an_entzl@@od@@s rpado f%fe @(pantrrézatcétler@aénpbelmty
tiba t|V|ty of the compound of the

p%%%%n?g ij9| %%g%?%%?and erythronycin were neasured

Tadter ding to the ant i bact erl al sensitivity

nmeasul CIICIIl lIBlII d Uf thc UO :\ i

Cnical—lLaboratorv—Standards—{( kr‘:ﬁﬁ (qung suylts ‘

GPEL GHORATT P TEABI BTG |/ BNEAS | ORISR ni DS | EMO14 | EHO39
mycin

S. aureus FDA209P

2002.1.31 <0.5 >128 >128 >128 >128 >64

S. aureus Smith

2002.1.31 - =0.5 >128 >128 >128 >128 >64

S. aureus 8325

(DEP2104) 64 >128 >128 >128 >128 >64

S. epidermidis

M. luteus ATCC9341

2002.1.31 <0.5 128 >128 >128 - >64

E. faecalis

ATCC21212 1 >128 >128 >128 >128 >64

2002.1.31 .

E. coli NIHJ JC-2

2002.1.31 64 >128 >128 >128 >128 >64

K. pneumoniae

NCTNS632 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

TFO2552 2002.2.1 4 >128 >128 >128 >128 >64
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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
erythromycin. Table 8 MC ( g/m) cell line/materia

ey In ol OTENBRIOM01 EMPO5 EMP14 EMP39 nycin S.

aure AR 28 onbd8ir1d8 3%28he 2602 . Inadnt i
S, am{s Sm taﬁ%’éc.iscaill%s §12§E>128 >128 E%ﬂe tion

ca200e pidiged ine s RIIDds gonyegtiepgliyonssed on Sehe

EP2104) . S., epi.der mi.di :5.>128 212 ; -

ot EESENG So0s T N FO SATGRo4qT EhoRAEa iSRG, Mhile o
tj?%ﬂé%al Egﬁnull?gﬁz%ﬂ.mmﬁle‘ adc ahies pAZCO2420R1 ¢at12@nt of the
> >128 >128 >64 2002.1.31_E. Li NNH) JC 2 64

P1e5gnt 1 Pmvenbion. (i SIErT 3503 DE 3f%qﬂ<l.owbﬂgurr%ﬁ? ae 32

phafiadddsi cdr & 64n NETNYe32r2@803t1lid¥eStion is not
mar cescens 128 >128 >128 >128 >128 >64 | F012648

12002e@. th&rety@r ogen 128 >128 >128 >128 >128 >64

0006 2002.2.1 A cal coaceticus 4 >128 >128 >128
(igggggg%@ | F02552 2002.2.1 76 Forrmul ati on Exanpl e The

phar mag esthé cedb Dempasidi dxanfpltchequpesedt 1i nvefPi oa
R
cRE-BRAE8EE0BSAi ) | @& Blulose 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, physiological
saline (for injection) and the like to give an intravenous

drip infusion solution.

Industrial Applicability
The present invention can provide a novel
dihydropseudoerythromycin derivative, which has superior anti-

inflammatory action and is stable.

While some of the embodiments of the present invention
have been described in detail in the above, it is, however,
possible for those of ordinary skill in the art to make

various modifications and changes to the particular
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typi cal Formul ati on Exanpl e of the pharnmaceutica

agent of the present invention is shown in the

foll owi ng, the pharmaceutical conposition of the
efivedamdnt nvedwronwithount substiahéedaflher departong 1yrom the

tabl et In one tahlet, each. Exanpl e conpound.l - 0.nmg
£oECh g (A SATTHS (Hatle FORREPE: CRPPby Bonaben
m&@! FELA ©56h S M BhAR)da0%€ cacophespht hal ahe, spirit and

propyl ene glycol, macrogol, sorbitan fatty acjd ester
sappe cabtiore iesgnt IRVEsHigMas. Set2fostht rBnEhe n2aPgRded
cﬁgfﬂsﬁxanple conpound 10 ng (titer) As additive, light

iqurd paraffin and white petrolatum are contai ned.
20 (BhisnppplioatDbst ikl bdsedt en @lpabkkhtf eppilhfettiponNo.

j ed tao .each, | e ound (500 ,qtdter) to
22 SR R S ke R
ihBbepbiabegoliyt kan) physial Bgi ealis salferenckor

injection) and the like to give an intravenous 25 drip

i nfusion solution. Industrial 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 3s 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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incorporated in full herein by this reference. 78
Clains 1. A conpound represented by the follow ng
formula [I] MR M NR F Or,, OR= M (-3
OM [I] OM OABS5 wheckaimédk is a nethyl group
Rl and R2 are the sanme or different and each is a
hydrogen atom an al kyl group, an acyl group, a
1SUAT e8ibo @@ UispPe Sdiisdd it @the Fo1uRSUBS! iFbwhela [I]
aryl -substituted al kyl group, an aryl- substituted
al kyl oxMear bonyl group, an al kenyl group or an io
al kynyl jgroup, or RL &d R2 in conbination form
ith the adjagfngjntrogen atom a
ut ed, Mg unsubst i @ alicyclic heterocyclic
n1 a substituted or
e & ]aryl-substituted
ylFoxycar bqnyl group, is A a hydrogen atom B is
ndﬁ or a group represented by the
tormM& [11] p O O\ OR4 Me wherein Me
is a thyIBgroup and R4 is a hydrogen atom or an
acyl group, or A and B in conbination show =0, 20 Ris
whegebnlpMeeps ez em gy bygtdp,f ol |l owi ng formula [111]
Rhn%n%gR% 2L Ij{_g)e]sgﬁgleopr %l%lfrérlggtl 3 eacgy 95°H9ar§<§en 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,

Rz is a hydrogen atom, a substituted or unsubstituted acyl
group or an aryl-substituted alkyloxycarbonyl group,

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

represented by the following formula [ITI]

OMe

Me [II]
Me

wherein Me is a methyl group and Rs; is a hydrogen atom or an

olllln-

acyl group, or A and B in combination show =0,

R is a group represented by the following formula [III]

Me/\~>§ [111]

wherein Me is a methyl group, Rs and Rg are the same or

different and each is a hydrogen atom or an acyl group, or Rs
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di fferent and each is a hydrogen atom or an acyl

group, or R 79 and R6 in conbination show a carbonyl

group or a substituted or unsubstituted al kyl ene

and oRyp ,ina cgmbsmattulent shepr esearle@hm gheup forf |owiugptituted or

uﬁ%ﬁg%%a&§téé y#éqﬁigréépD as hgs%§ u%n% gg%rgsented by the

rogen om and

f@yrbwm@@ ﬁﬁﬁmuld Hv]-OH), or a substltuent
represented by the followng formula [V] ~"0 Me[V]

mhd)ein Me is a nmethyl group, zo or a
nacowg%jcally acceptable salt thereof. 2. The
und claim1, wherein Ris a group represented
hy the following formula [I11] RSO M Me' [II1lI] OR5

whéc'relr?rl\?é %\/Eer en ynftl% a%r ?)ugs %nﬁ Bﬁ aL& Bhfs a

ane or rogen at om or—an

h@@nycbg@ﬁ caom andR% rgmj:o%_yﬂ rgr@@@sbl(nat,l epH$howraa substituent
carbqgﬁéagroup or a substituted unsubsti t ut ed

TePRST RO RS i AR s @al [Ny accept abl e
sal t bherasf 20 3. The conpound of claim1l or 2,

wh andéﬁq conbi nati on show =0, or a
Mphar ol ogi cal*Fy acceptable salt thereof. 25 4. The

0 wherein Ais a hydrogen atom
wééggﬁym% I%ydroxﬁ&gﬁ%

Pror a phar macol ogi cal | y
oﬁcaem%é&m&bornﬁicdlmy(ﬂﬁceﬁiablhesadmpmhedeoﬁ claim1

or 2, wherein Ais a hydrogen atom 30 and Bis a
group represented by the followng formula [I1] 80 p

2 OMene compound of claim 1, wherein R is a group represented

by the following formula [III]

Me [II1]

ORs

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 Rsg
and Rg 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]
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[I1T] OR4AV 0 M wherein Me is a nethyl group and R4
is a hydrogen atomor an acyl group, or a
_pharmacol ogi cal | y acceptable salt thereof. s 6. The
zconpound of claimb5, wherein R4 is a hydrogen atom or
oa phaPMecol ogically acceptable salt thereof. 7. The
onpound of any e of clains 1 to 6, wherein R1L and
t Fgfngl r different and each is a hydrogen
ato kyl group, a substituted or
unsubsMet ut ed benzyl group or a benzyl oxycarbonyl
wiEQUPn @€ 1 20t £, 1 Ny CRUPI DA 1115 6Ok Mhya k9984 Nefom or an
with the adjacent nitrogen atom a substituted or
aggsupsouput ed &l ploymohd ao hvatisreddye ldccegtalde sprla thereof.
phar macol ogi cal ly acceptable salt thereof. 25 B. The
conmpound of claim7, wherein RL and R2 are the sane or
6di Ther eshpaitld e8£hciSim Ny Wi MM saal BYp&Fogékydtom, or a
group having. 1 to 3 carbon atons or a
PRarBgenl cgbstHtuteFeRIARAS sflduFhediecs -
phar macol ogi cal Iy acceptable salt thereof. 20 9. The
compound of claim7, wherein the substituted or
TunEhbsconpoend abf cyny i anchetferad@jels d dgroodp WoemednbR: and R;
Rl R2 _in_c L nati.on together, with the adjacent _
ahte PG enae o | O B e T A Tort s (B ReaTeg Coty an
alRyphokbug, ra ngubpt Pertet e rinkhbsAa thiteer #2nRglr yRgup or a
or rrolidine ring, or a pharmacol ogically, ,
bSEé%?éﬁF%rE%W Lt 3@ oA d: FRE Banpd ISR hProferm,

t8he€hatMidnt O adiet St i doyeh D, 09ER LB u8Bd or
acetyl group, a substituted or ‘unsubstituted 30

uben2eY it gt ed pa bicrc bieh Zye tayarardcrsy |9 xgngup OToR a
oRORRARCOLOOLER | Y BCESPARl & 5 toddigrgef . | BL 11 The

comnpoun erein i's a nhydrogen atom a
substituted or unsubstituted acetyl group or a benzoyl

roup, or a pharnmacol ogi call cceptabl e_salt
S?hgggoppmpoung of claimgg, thQéin ﬁi and R, are the same or
different and each is a hydrogen atom, a lower alkyl group
having 1 to 3 carbon atoms or a halogen-substituted benzyl

group, or a pharmacologically acceptable salt thereof.

9. The compound of claim 7, wherein the substituted or
unsubstituted alicyclic heterocyclic group formed by R; and Ry
in combination together with the adjacent nitrogen atom is a
substituted or unsubstituted morpholine ring, piperidine ring,
piperazine ring or pyrrolidine ring, or a pharmacologically

acceptable salt thereof.

10. The compound of any one of claims 1 to 9, wherein R; is a
hydrogen atom, an acetyl group, a substituted or unsubstituted
benzoyl group or a benzyloxycarbonyl group, or a

pharmacologically acceptable salt thereof.
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s 12. The follow ng conpound (1)

9- di hydr o- pseudoeryt hronycin A 6, 9-epoxi de (2)
de(3'-N—nethyI)-9-dihydro-pseudoerythronycin A
18,.9Tépoxpupoufi8) of claim 10, wherein Rz is a hydrogen atom, a
Sﬁj]%(siltgll-tg_gteg%lx?lagu%)%li.‘tal)l%gd acetw dgrroouops %%doe%%l%%%qy group,
¥ S Pea3ImablomByhyh) 1 9- 8¢ byslt b s esidioe raHde@®.Ci n A

6, 9- epoxi de (5)

bi s-de(3' -N-net hyl )-bis-(3 -N benzyl)-9-di hydro-

e e | epoxi de (6)
%S %%% %ﬁ&ﬁ%&??@ 80ﬁ-}gug%hlorobenzyl)-&dihydro- 15
ﬂse@ddehyﬁhpopyeudoarﬁt]gr@pmimjeﬂ(67,)9 epoxide

(%ggéégék %%ﬁg%?gogy%l%ygﬁdlh dr#éﬁryéhromYCln A 6,9-epoxide

(@[ H-(B1-Ryteexypy oY+ N{bén gy hyat Ot ityr-dseudperi®hromycin A
€gseudoerythronycm A 6, 9-epoxi de 20 (9)

e EPOEE ﬁydroxypropyl)] 9- di hydr o- pseudoer yt hromyci n

@) $:1%-eRPsv AR _£dO)hv1) —9-dinhyd doeryth A 6,9-
12 1l-epo>3y 9-di ydﬁr,o pseujao%rlf/(t) hprsoerrti/colenryA é:oénygﬁcr)lm de

qppgpd@e(s 0- cladlnosyl) 9- di hydr o- pseudoerythronycin A

p XI ) r_ -
‘?r" ﬁ P‘% gﬂf’hyka ?éeu%o%(efn%%r orrycolhr?y,&lrbo, 9-
pﬂé@dd@%y&h&bm§c1ﬁ}acet9Le§oﬁi&gdro pseudoerythronycin
A 6, 9- epOX|de

(é8(§e &Iﬁng§F§ﬁ%ho§ 3= ﬁBrf@%ﬁ¥?ﬁF%ﬁ¥ﬂ[“RﬁQ}hydro—

ﬂgéﬂéﬁé XhBERTKEhNAAs B9 e gpRxbLe 30 (15)
2'-0- a?gfyl dgES Cécladlﬁgsyl) 9- di hydr o- 3- ket o-

@@ea@déﬁytﬁrbwﬂcpﬂyprepﬁléboRT@ehﬂQKQfﬂ%aﬁﬁbnate (16)

3 1) 595 dj h ket ol
SR gadnoRrh) 5 6 dahudce g ket o-poeudoerythronyel o

@a(Ee{NQﬁquhyyﬁraxypképymh]egeafmydid IE%Hydkdxyukﬁmﬁw
l) - 35 9- di hydr ¢- pseudoer thronycin A 6, 9-epoxi de 82
doerythromycin A gox1

@) %eatqut-yh ?ﬁ%ogyﬁkéﬁy!]%élb-)dgh%mﬂéé’é@dd@ﬁ r&%&r@cln A

dlnethy am no nor phol | no- pseudoer yt hromyci'n A
%, 0-ameiidge 12, 13- car bonate (19)

@)%5)3'1%',ﬁ'ﬂ%&:‘&%_%,ibla?a%&?ggﬁgééaSSEQEQFé%eiq{ B2k ge
(11) de(3-0O-cladinosyl)-9-dihydro-pseudoerythromycin A 6, 9-
epoxide

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

(13) 2’-0O-acetyl-9-dihydro-pseudoerythromycin A 6, 9-epoxide
(14) de (3" -dimethylamino) -3’ -morpholino-8-dihydro-
pseudoerythromycin A 6, 9-epoxide

(15) 2" ~0O-acetyl-de(3-0O-cladinosyl)-9-dihydro-3-keto-
pseudoerythromycin A 6,9-epoxide 12,13-carbonate

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

(17) de(3’;N—methyl)—3’—N—(p—chlorobenzyl)—de(3—O—cladinosyl)—
9-dihydro-pseudoerythromycin A 6, 9-epoxide
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5 3' - nor phol i no- pseudoeryt hronycin A 6, 9- epoxi de

12, 13- carbonate (20)

de(3' -N-nethyl)-2'-0-3"-Nbi s(benzyl oxycarbonyl ) - de( 3-
0- cl adi nosyl)-9-di hydr o- pseudoeryt hromycin A

6( B)epoxoeecekx 1 +de (B-a0-aaaai goy2l)-9- dihydro-3 -keto-de (3’ -

JERIJuIa) N- ] b - 0;
b TR o Rt SRR R B0 b 408
&anﬂcaruma]r& 13- carbonate (22)

Srgfrgél-'] %]e?g a(Sj—cqo n%si]t gh%gfl dxdoe—(33 k@gb n&é {9‘ —Q%Q{'Hylémlno) -

ol I'no- pseudoer
5 131fmbrpaptmnpﬁggeu@@@?ythromyc1n A 6,9- epox1de 12,13-carbonate

d " - N et 1913 hlL di
IPkS P ey o gty o s
- 6¢rdipogy - A2 ib3dro-spreudperydurmmygdnt Al 6,G-epoyide 12,13~

d &Pb gtﬁet hyl ) -3' - N-(p-chl orobenzyl ) - de(3- 0- cl adi nosy
dr o- 3- ket o- pseudoer yt hronycin A 6, 9- epoxi de,

of23b) led B hﬁ%‘éﬁ&i@hféhﬂ')/'l‘%rd@ephmc@e@&h’p tdek3eOF cladiosyl) -
10 1§-d%py§rgoﬁlm s@@ﬁ@@ﬁﬁr&r@c:.n A 6,9- epox:.(dcza) 12,13-

ro- pseudoeryt hronycin ‘A 6, 9- epOXI d
d%fel"o*’onﬁtﬁet hyl)-3' - N-(p-chl orobenzyl ) - 9- di hydr o-

p@%d%wt@l&%mbe f)-@—%‘iﬁ?@i‘éq}:‘e &0 (i?a)\ethylamlno) 37—
de(3' -di met hyl am no) - 3' - nor phol i no-9-di h

ydr
PRIRFGEL P PERnAceRY BREoYCdBoRi bl GiPoxids "17,73-carbonate

d@@) o ﬁetme)thgu Ns(mqueﬁp@mzwie&écﬁoch@Qaﬁwl) -
9-dih et o- pseudoer yt hromycin A oxid

15 1 dlf{%’drea?'b‘EﬁTét"QseB?o%rWPﬁiﬂ@d} dyié GQFFVO’H&%&E ab? e

sg},éprtd@gw@éne astdd. 016\ pharmaceutical conpositi on
nﬁrlsmgaconpon any _one of clains 1 to
a(%

arfed Sor gretamity - éc’cl%“p‘ﬁ’aﬁpéog%ﬂecnzytlheﬁi%ﬁ'o §1é‘ﬁln°syl)"

agtdﬂ@dragseﬁgwafpseaéoé@th}bﬁ ShRrATes; Quepside,
conposi ti on of im14 i's us%gﬁ 83 _for the
p?Bﬁ;ﬂhéH“@C%lroqué‘éiLﬁe?ﬁce@FaBﬁel?ﬁ’llta 8% di sease.

20 16. The pharmaceuti cal conposition of claim 15,
wg%eeln th |nflarmator3/ di sease is an inflanmtory
| Thé §8

Qwing compoun
(D) 9-dihydro-pseudoerythromycin A 6, 9-epoxide
(2) de (3’ -N-methyl)-3’-N-(p-chlorobenzyl)-9-dihydro-
pseudoerythromycin A 6,9-epoxide '
25 (3) de(3’-dimethylamino)-3’-morpholino-9-dihydro-
pseudoerythromyein A 6, 9-epoxide or
. {4) de(3'-N-methyl)-3’-N-(p-chlorobenzyl)-de(3-0-cladinosyl) -
9-dihydro-3-keto-pseudoerythromycin A 6,9-epoxide 12, 13-
carbqnate,

or a pharmacologically acceptable salt thereof.
30

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.

35 15. The pharmaceutical composition of claim 14, which is used
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17. A nethod for the prophylaxis or treatnent of an

i nfl ammat ory di sease, which conprises adm nistering an

ef fective amount of a conmpound of any one of clains 1

fps tBeoprophphaxhacer ogf erlinsntacfe mrabing leametolegr ddsease.
to a patient in 10 need thereof. 18. The nethod of

claim 17, wherein the inflamatory disease is an
1anEhﬂnahermabembicdlsemmgpsitidﬁ)oﬂkniaﬁm d5cowpeundn the

of 1to 13 | L
S BELBTaRPEY i £ ThEr oot A TR oUC g . of saase”

pharnaceutlcal agent for the prophyIaX|s or treatnent
an inflammatory di sease. 20 20. The use of claim

119 AymerbPd fae The | RreRROI3XIR uadagadnegy of an
d |
1h@ﬁgﬁﬁgﬁbg yd99¥§§e '%@ﬁ%ﬁec%%?d@ﬁﬁf@ﬂﬁﬁ%ﬁ%tegéggagﬁ

conpr|3|ng an agent’ f yl axi s or treatnent
eéﬁeanlvafhmquntomﬁ dlsmmgmundeﬁﬂanjubn@omﬁrbiaima 1 to 13 or
compound of ne_ of c iyms 1 .to .13 or . ,

o RAPRHEGP OGP LAt Y SRCCH AT ST (e 46 anPatiFps in
neBdr edeeabr.and a witten matter stating that the

agent can or should be used for the prophylaxis or
treatnment of an inflammatory di sease. 84

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
pharmacologically acceptable salt thereof as an active
ingredient, and a written matter stating that the agent can or
should be used for the prophylaxis or treatment of an

inflammatory disease.
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