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15 The invention relates to compounds of the formula I
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wherein one to seven of R1, R2, R3, R4, R5, RS, R7, and R8are
hydrogen and the remaining R1, R2, RS, R4, RS, R6, R7, and R8 are
groups convertible in vivo into hydrogen.
30 '
Preferred are compounds of the formula I'
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wherein one to seven of Rerr],Rerr],Rerr],Rerr],Rerr],Rerr],Rerr],
and R err] are hydrogen and the renaining :

Rlerr],Rerr],Rerr],Rerr],Rerr],Rerr],Rerr] and R err] are groups

conertible in vivo into hrdrogen, with the proviso that 30

Rlerr], Rl erwpoaedo err] are hydrogen. VO 97/ 23 9ussenosee
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[err] 10 wherei n one tgfour of Rerr], Rerr], Rerr],

Rlerr] and R err] are hydrogen and the” remaining Rlerr], Rerr],
Rlerr], Rerr], and R err] are groups convertible in vivo to hydrogen.
Preferred are c%rirpounds of the f“?rrrul a
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10 wherein one to four of R1, R3, RE, R7 and R8 are hydrogen and the
remaining R1, RS, R6, R7, and R8 are groups convertible in vivo to hydrogen.

Preferred are compounds of the formula
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wherein one to four of R1, R3, RS, R7, and R8 are hydrogen and the

remaining R1, R3, R6, R7, and R® are each independently selected from the
group consisting of
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[err] 15 20 wherein one to four of Rerr], Rerr], Rerr],

Rlerr], and R err] are hydrogen and the remaining Rlerr], Rerr],
Rlerr], Rerr], and R err] are each independently selected fromthe
group consi st i f. 0 .
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or a phamaceutically acceptable salt thereof.
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Also prefarred are compounds of formula I wherein one to two of
R1, R3, RS, R7, and R8are phosphate moleties each independently
selected from the group consisting of
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or a pharmaceutically acceptable salt thereof.

Also preferred are compounds of formula 1 wherein one to four of
30 R1, R3, R6 R7, and R8 are diacid monoester moisties each
independently selected from the group consisting of
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n= 50- 5000 m=1- 10 or a pharmaceutically

accept abl e salt thereof. 10 Al so preferred are conpounds
of formula | wherein one to two of : Rlerr], Rerr], Rerr],

Rl err], andwpewmdosare phosphate nvieties each independen%}(mswmg,

sel ected from-the group consisting of - [err -

or a pharmaceutically acceptable salt thereof. Al so
preferred are conpounds of forrmula |I wherein one to four of 30 Rerr],

Rlerr], Rerr], Rerr], and R err] are diacid nonoester noieties each
I ndependently selected fromthe group consisting of
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Also preferred are compounds of formula I wherein one to four of

R1, RS, RS, R7, and R8are polyether esters each independently selected
from the group consisting of
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or a pharmacautically acceptable seit thereof.
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Also preferred are compounds of formula I wherein one to four of
R', R3, RS, R7, and RBare

30
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-4- [err] 5 10 or a pharnaceutically
accept abl e salt thereof Al so preferred are conpounds of formula I

wher ei n one {9 g0 Of Rlerr], Rerr], Rerr], Rerr], apd. R 6ih] are

pol yet her esters each independently sel ected fromthe grou% consi sting
of 15 [err] 20 n= 50 - 5000 _ m= 1 - 10

5§ ‘or apharmaceutically acceptable salt thereof.

The preferred phosphate asters of the invention are compounds
of formula I' wherein R7 is

10 oz L on
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andZis fnethyj
15 . The compounds of this invention contain groups convertibie In

Yivo into hydrogen which may contain a chira! center. This invention
includes compounds which may exist as each enantiomer whose chiral
center is designated as having the R or S absolute configuration.
Equimolar and non-equimolar mixturas of such enantiomers are

20 included also within the scope of this invention. -



or a pharmaceutically acceptable salt thereof. 25 Al so preferred
are conpounds of formula | wherein one to four of Rerr], Rerr],

Rlerr], Rerr], and Rerr] are 30 WO 97/ 23495
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phar maceut i ca?-f y acceptabl e salt t'hereof.

Also preferred are compounds of formula I wherein one to four of
AL, RS, RS, 87. and R8are
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or a pharmaceutically acceptable salt thereof.

. Also preferred ars compounds of formula I wherein one to four of
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Also preferred are compounds of formula I wherein one to four of
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Also preferred are compounds of formula I wherein one to four of
R1, R3, RS, R7, and RBare



The preferred phosphate esters of the invention are conpounds of

formula |I' wherein Rerr] is 10 [err]

and Z is nmethyl 15 The conpounds of this invention contain groups
convertible in vivo into hydrogen which may contain a chiral center.
Thi s i nvent iwm9723495 .i ncl udes conmpobunds whi ch may exi st as PEAMS6A2%93t | oner
whose chiral center is designated as having the R or S absolute
configuration. Equi nol ar and non-equi nol ar m xtures of such
enantiomers are 20 incl uded also within the scope of this invention. .
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or a pharmacsutically acceptable salt thereof.

Also preferred is the compound of formuila Ia
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T or a pharmaceutically acceptable salt thereof.
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[err] 10 15 or a pharmaceutically acceptable salt thereof.
Al so preferred are conpounds of fornula |I wherein one to four of 20

Rlerr], Rerr], Rerr], Rerr], and Rlerr] are [err] Al so
preferred argoyl ynds of formula | wherein one to four of

Rlerr], Rerr], %grr] and Rlerr] are . . [err] P(ﬁ‘?bs&/gsw
preferred are conpounds of fornmula | wherein one to four of R[err]

Rlerr], Rerr], Rerr], and Rerr] are

Most preferred is the compound of the formula
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The invention also relates to pharmaceutical compositions
15 comprising a compound of formula I and a pharmaceutically acceptable
carrier material .

The invention also relates to a method for treating and/or

preventing bacterial infections in a mammal afflicted with the same

20 which comprises administering an antibacterial effective amount of a
compound of formula I or a pharmaceutically acceptable sak thereof.
Preterred methods for treating and/or preventing bacterial infections are
those wherein the mode of administration is intravenous or
intramuscular.

25

DETAILED DESCRIPTION OF THE INVENTION
As used herein, the term alkyl® means straight or branched

- 30 -chain alkyl groups of one to ten carbon atoms; straight or branched -
chain alkyl groups of one to six carbon atoms are preferred.
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preferred are conpounds of forrmula | wherein one to four of
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[err] 30 or a pharnmaceuti cal l y accept abl e salt thereof.
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The invention also relates to pharnmaceutical conpositions 15 conprising a

conpound of fornmula | and a pharmaceutically acceptable carrier -

mat eri al . 0 The ‘i nvention also relates to a nethod for treating -
and/ or @ﬁf’r"ng bacterial infections in a manmal af fedGie sl h the
same 20 mhlch conprises adm nistering an anti bacteri al effectlve anDunt
of a conpound of forrmula I or a pha{faceutlcally acceptabl e salt

t her eof . Preferred nethods for treatinhg and/ or preventing bacteria
infections are t hose wherein the node of adninistration is
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Preparation of C59 Aryl Phosphate: [err] WO 97/ 23495
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Preparation of C-1 and C-59 Butyrate-Phosphates:
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Preparation of C1 and C 59 Butyrate-Phosphates: [err]
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Preparation of fumaric acid monoesters:
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SCHEME | VB Preparation of fumaric acid nonoesters:
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Preparation of Malonic acid monoester:
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- 16- SCHEME VI| Preparation of polyether esters:
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Schenme | provides a procedure for preparation of 5 phosphates of
conpounds of formula I' (i.e., I's wherein Rerr] = PJerr]Herr] and
Rlerr] = Rerr] = Rerr] = Rerr] =H. The reaction of everm nonicin
(10) and 10wpgrn3ge€qui val ents of NaH and 1.5 equi val ent s pefrmsssriosss-
tetrabenzyl - pyr ophosphate in " tetrahydrofuran ("THF") at room
tenperature for 2 1/2 hours gave di benzyl phosphosphate ester 12
after silica gel chromatography using 10 % et hanol i n nethyl ene
chloride as an eluent. In an alternative procedure for preparation -of
12, one equivalent of 10 was treated with 1.5 to 3 equivalents of N,
N - di benzyl di i sopropyl phosphoram dite.gnd 3- 6 equi val ents of
tetrazole in methybene chloride and the resulting m xture was stirred
for 3 hours. Three to six equivalents of tert-butyl 15 hydroperoxide (as a
5.5-molar solution in iso-octane) were added and the resulting
reaction mxture was stirred for an additional three hours. The crude
product in ethylacetate (Et OAc) was washed with sodi um t hi osul fate
and purified using silica gel chromatography to give the di benzyl
phosphate 12. Treatment of 12 in pyridine with 10% Pd/C 20 under a
hydr ogen at nosphere for 5 to 7 hours at roomtenperature in t he
presence of 2 equivalents of N-nethylglucam ne, (NM5 gave " a. 2NMG
salt. In an alternate proceSehame bproyidesa-propedira donpraparation of Pd/ C
under a hysir opiessphatessfzompoundsol formuiailt(i.e, Paeterein RY. = POalane, at
Schere 11 prothas: %"*T?P“%yﬁ?* £ g tedctlof of eninoficit t0) apd 10, . oo o
t he corrpounds°%“f"’9§B'Ptﬁ1ﬂf T’?‘? ; quy“(ﬁfﬁéﬁ%?ﬁmkfé?ﬂy"mpm% g‘r riH err],
and Rlerr] = ftrahydrofurat) ETHF")-at Riom t§mperature for 2:1/2-hoursgave0 with one
(Brrerrin. n“‘““f{gt | pAGEGS5E otial 12 BiEa bAEuomatograiry Y, O 10
gave a mi 1R ur B dnetsnolin matavien oiiodds 6 an elien, i Aitatqmative |
monobenzy| car poredwre dorpreparalion of 12, one enuivalant ot 30 wasdreatadwith hen convert ed
into the di cat1/sae® equivalernts N, N'ﬂb&!ﬁﬂ%ﬂﬂ%ﬁﬁéﬁnﬂ{é gafigum hydri de
ég‘f‘*')chf‘g i gg§§5Hi$§£y ugfsf]tg'tgf?azoleinm%yfa § chiohts ah8 il bé¥rifigxt ure on silica
mixture was stirred for 3 hours. Thrae to six equivalents of tert-butyl -

15 hydroperoxide (as a 5.5 molar solution in jso-octane) were added and

the resulting reaction mixture was stirred for an additional three hours.

The crude product in ethylacetate {EtOAc) was washed with sodium

thiosulfate and purified using silica gel chromatography 1o give the

dibenzyl phosphate 12. Treatment of 12 in pyridine with 10% Pd/C
20 under a hydrogen atmosphere for 6 to 7 hours at room temperature in

the presence of 2 equivalents of N-methylgiucamine (NMG) gave

1'a.2NMG saft. in an altemate procedurs, 12 may be treated with 10%

Pd/C under a hydrogen atmosphere in an aprotic solvent, e.g. dioxane,

at room temperature for about 5 to 7 hours to give I'a. -
25 Schems Il provides a procedure for the preparation

of phosphates of the compounds of formula I’ (i.e.1'b wherein R =

PO3zHp, and R3=R6=R7 = R8 = H.) Treatment of 10 with one equivalent

* of benzyichloroformate and base, g.g., tristhylamine (EtsN) in methylene

chioride at room temperature for two hours gave a mixture of
30 dibenzylcarbonate 22 as well as the monobenzyicarbonate (not shown).

The monocarbonate was then converted into the dicarbonate 22 using

dibenzyldicabonate and sodium hydride (NaH) as a base. Separation

of the crude reaction mixture on silica ge! chromatography using
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met hanol - net hyl ene chloride as eluent gave pure 2

Treat nent of 22 with 2.5 equivalents of NaH at -10C in dry
the corr espeysliitqes sodiumsalt. Addition of 1.3 equi

t et rabenzyl pyrrophosphate to the stirred reaction miﬁj ‘]3?5%? he
sodiumsalt of 22 at -10C for 2 hours 5 gave a reaction m xtur
stirred overnight at O[err]C A standard wor kup of the so-
reaction mxture and silica gel colum chr omat ogr aphy of t

product gave 24. Treatnent of 24 in
hydr ogen at nosphere overni ght at

salt of phosphate I'b. Treatnent of %38- the pyridine salt of I
equi val ents of base, e.g., N met hyl nor phol i ne (NMWM), gave
salt. Scheme 111 A provides a procedure
preparation of butyrat e phosphates of the conpounds of for

(i.e, rc wherein Rerr]

Rerr] = R7
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by
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produce the onittv@S pquivaients:ofiNgH at-16°PQ jn dt—)sTHF gave the cofrespomding of t he
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idine with 10% Pd/C under a hySrogen atmosphere overnight at

room temperature gave the pyridine salt of phosphate I'h. Treatment of
the pyridine salt of I'b with two equivalents of base, g.g., N-
methylmorpholine (NMM), gave I'D.2NMM salt.

Scheme HIA provides a procedure for preparation of
butyrate phosphates of the compounds of formula I’ (i.e., I'c wherein R?
= CO(CH2)sOPO3Hz and R® = R = R7 = RB = H.) The compound 32
may be prepared by reaction of 4-bromobutanoyl bromide with 2,2,2~
trichioroethanol to produce the corresponding trichloroethyl ester.
Treatment of the so-formed ester with 1.5 equivalents of silver dibenzyi
phosphate (avaliable from Sigma Chemical Co., St. Louis) in an aprotic
solvent at elevated temperature overnight gave {after a standard
workup) the trichioroethyl ester of 32. Removal of the trichloroethyl ester
group may be accomplished by use of zinc in acetic acid-THF to give the
dibenzyl phosphate of acid 32. Treatment of 10 with 1 equivalent of
dibenzy! phosphate of acid 32 in methylene chioride with 1.3-1.5
equivalents of dicyclohexylcarbodiimide ("DCC") and base, g.9.,
pyridine, at room temperature overnight gave dibenzy! butyrate
phosphate 34. Treatment of 34 with 10% Pd/C in dioxane containing 2
equivalents of NMM under a hydrogen atmosphere gave I'c. Treatment
of I'c with 2 to 4 equivalents of bass, 8.9.. NMM, gave the corresponding
amine salts, l.e., I'c.4NMM salt.

Scheme llib provides a procedure for preparation of
butyrate phosphates of compounds of formula I' ,i.e. I'd wherein
R7=CO(CHz)30OPO3H; and, R1=R3=R6=R8=H. Compound 36 may be

osphat e
sol vent
kup) the

gr oup

the sedormnéd mabiort ﬁnm@tarm ﬂma hel Ebiutvm gi ve the -

of



equi val ents of dicycl ohexyl carbodiimde ("DCC') and base, e.g., 25
pyridine, at roomtenperature overnight gave di benzyl butyrate
phosphate 34. Treatment of 34 with 10% Pd/ C in di oxane containing 2

eqw val entsvﬁgg-,l)jwsunder a hydrogen atnosphere gave |'c. pFasiogisshs- of
l'c with 2 to-4 equivalents of base, e.g., NW gave the corresponding
amne salts, i.e., I'c.4NWM salt. 30 Schene I11Db
provi des a procedure for preparat|on of but yrate phosphat es of
conpounds of formula I' ,i.e. I'd wherein
R[err]:CO(CH[err])[err]CPqerr]H[err] Sgd Rlerr]=Rlerr]=Rlerr]=Rerr]=H.
Conpound 36 may . be WD 97/ 232

PCT/ US96/ 19599 _ -19-

prepared by reaction of p-nitrophenol with the acid halide of 32.
Treatnment of 10 with 1 equivalent of the diester 36 in DM with 1.5
equi val ents of |ithium hydroxi de nonohydrate at roomtenperature

over ni ght gav%sbé?saibglrﬁ&. ﬁ%t p-riRfSphRna! Wittbthe SuieRANBY B &R 38 with S5 10%

Pd/ C in di oxa Nt er, at nosphere
for 5 hours g %a%ﬁgt %ﬁ\!‘"&iﬂﬁ U?IBBI Wfa«f# iﬁéwgﬂh 1.5 procedur e,
38, may be tr equivalonts of lithiomrhydmoxide mionshydsateral ¢oom temperaturgdr ogen
?gm?sgger\e/ }‘grovém @ﬁ\‘éaiﬁeﬁ ate %@hﬁﬁw%ﬂﬁweht&&ﬁg?re Ongwg to
u ui A Sp Ing

four equi vl eryos, Bhich R iofnd wil Y'eblivElehts ot N P FydiBged

atmospheres for § hours gave the amins salt of I'd. In an attemnate _

procedure, 38, may be treated with 10% Pd/C in dioxane under & -

hydrogen atmaosphere for five hours to give I'd. Treatment of I'd with

two to four equivalents of base ,e.g. NMM in dioxane gave the

10 corresponding amine salts I'd 4NMM salt.

Scheme IVa provides a procedure for preparation of
fumaric acid esters of the :

15 compounds of formula ¥, e, i.e. whersin

f
R3= COC=C-COZH (trans), and

H
20 H
R1=RS=RA7=R%H; I wherein A= COC=C-COH (trans),
| N
and R=R3=R’=R8=H; and
25
I'g wherein R7= CO-C:?-COzH (trans), and
30 R1=R3=R8=RB=H,

Furmaric Acld Is treated with cas'ium carbonate and
benzyl bromide to give monobenzylester 42. Treatment of 10 with 1



Schene | Va provides a procedure for preparation of fumaric acid esters
of the 15 conpounds of formula I', 1'e, i.e. wherein
Rlerr] = COC=C-CJerr]H (trans), and H 20

Rl err]=R[ er %5%5%[ =R[err]=H, 1'f wherein R err]=COC=C %_ﬁﬁ#*ms\%rans) ,
I'r|= g

and Rerr]=R e err]=R[err]=H, and 25 erein
Rerr]me COC=C-CJerr]H (trans), and 30

Rlerr]=Rerr]=R[err] =R err] =H. ' Furmaric Acid is
treated with cesium carbonate and benzyl brom de to give nonobezl ester
42. Treatnment of 10 with 1 WO 97/ 23495

PCT/ US96/ 19599 ' - 20-

. _20.

equivalent of 42 in the presence of 1 equivalent of DCC and of the
basa,4-(N,N-dimethylamino)pyridine ("DMAP") and 3 equivalents of
NMM in methyline chioride at 0°C gave a reaction mixture which was
stirred overnight at room temperature fo give a mixture of the benzyl
5§ esters of Pe, I'f and I'g. Treatment of the mixture of benzyl esters with

10% Pd/C in dioxane containing 2 equivalents of NMM gave a mixture of
the amine salts of I's, I'f and I'g. In an alternate procedure, treatment of
the mixture of benzyl esters of I'e, I'f and I'g with 10% Pd/C in dioxane
gave a crude mixture of I'e, I'f and I'g. Silica gel column

10 chromatography of the crude mixture using 5% and 10% methanol in
methylene chloride gave the purs fumaric monoesters I'e, I'f and ¥'g.

Scheme Vb provides an alternative procedure for
preparation of the fumaric acid monoesters of the compounds of formula
15 I.ie,le, I'f and I'g. The monobenzyl ester of fumaric acid 42 is
converied into para-nitrophenyl ester 43 by treatment of 42 with 4-
nitrophenol, DCC and DMAP. Treatment of 43 with 1 equivalent of 10 in
the presence of tricthy! amine in methylene chloride gives the mixiure of
benzyl esters of I'e, I'f and I'g. Treatment of the mixture by methods
20 described in above regarding Scheme {VA gives pure I'e, I'f and I'g.

Scheme V provides a procedure for preparation of
malonic acid monosasters of the compounds of formula I', i.e. I'h
wherein R3=COCH2CO2H and R1=R6=R7=R8=H; Il wherein
25 RE=COCH2CO2H and R1=R3=R7=R8=H; and I'}, wherein R7 =
COCH2CO2H, R1=R3=R6=R8=H. The monobenzyl ester 52 is prepared
by treatment of malonic acid with thionyl chioride and benzyt alcohol.
Treatment of 10 In methyiene chioride with 1 equivalent of 52 and 1.3-
1.5 equivalents of DCC and base, e.g. pyridine and DMAP gave a
30 mixture of monobenyl esters 54, 56 and 58. Treatment of the mixture
. with 10% Pd/C in dioxane gave a mixture of malonic acid monoesters
Fh, I'l and I'}. Separation of the mixture using silica ge!
chromatography gave the individual compounds I'h, I'i and I'].



equi valent of 42 in the presence of 1 equivalent of DCC and of the
base, 4- (N, N- di net hyl am no) pyrl di ne ("DVAP') and 3 equi val ents of NVM
in methyline chloride at O[err] C gave a reaction m xture which was

stirred overnw@btm;a.bsroomterrperature to give a m xture of Ptcl}ﬁ.l 2@{%%[5 wi5th

esters-of I'e, 1'f and 1'g. Treatnent of the m xture of benzy

10% Pd/ C in dioxane containing 2 equivalents of NVWM gave a m xture of

the amne salts of I'e, I'f and I1'g. In an alternate procedure, treatnent
of the m xture of benzyl esters of I'e, I"'f and 1'g with 10% Pd/C in
di oxane ' gave a crude m xture of I'e, I'f and 1'g. Silica gel colum
10 chromat ography of the crude m xture ¥S|ng 5% and 10@6nethano| I n

nmet hyl ene chl ori de gave the pure funarlg nonoesters |’ “f and I'g.

Schene |1 Vb provides an alternative procedure for preparatlon of the
fumari c acid nonoesters of the conpounds of fornmula 15 ", i.e., I'e,

I'f and |I'g. The nonobenzyl ester of fumaric acid 42 is converted

i nto para-nitrophenyl ester 43 by treatnment of 42 with 4 ni t rophenol ,
DCC and DVAP. Treatnment of 43 with 1 equivalent of 10 in t he presence

f triethyl ' [ t hyl b I
esters ol 1 o 1ot and 1" g Spudtia Vi preiicks EbronfuB stk brefatiionor ,o "
described in afigheolicand thieglyoolie aeid mmgste&ofmounés of the famuia’ g

Scheme V HeE umiem 1) i X d
ngnggvsatergr oVi vermin l&é( 0) fbawdaﬂﬂdfﬁideﬁs Z&Sequimémﬂbﬁwm

Rerr]= mqﬁ R g&rm Nﬂlark[o?Dh}AandS]eqi_ll)Hﬁng V\/nerel n 25
R[ er r] =COCH] er wactiohd |

wherein R[err]m:xturawassmqfer'lﬁmtsmbwaﬁbuurbaﬂtwdﬂ;lyﬁlardr] R[err] =H.

Iﬂfogpogﬁpgﬂ :maawonéacmnm&%ﬁrreéﬂommash asu sl ' fhsﬂagew th
chloride with gﬁ%i "bﬁ 52'“{5“9“'1@6= 2@829 of DCC and
base, e.g.1QpyrR QQOQHzOCHzOOaHmd)HBmR?GbBﬁyHHbsters 54,

516X?E?e5§f :;;leamhﬂ I'héHBEGCDCI‘&OOHzCOzH antl R1= H¥% ﬁg&lﬁﬂ Q@;Ogﬁgﬁ gﬁvgf a
6‘3@%@"%’?" %’HN?PB)%@ %%ﬂ@%geféngaﬁ n(FZ)II vi dual

the m xture USI ng Si
conpounds | h, Sepefatgd @nisilica gel using 10% methanol in methylene chioride .

Separate treatment of each of the pure I'k ,I'l, I'm and I'n with 2 1o 4
15 equivalents of base, £.9., NMG gave the corresponding amine salts.

_ Scheme Vil provides a procedure for preparation of
the polyether esters of the compounds of formula I' ,i.e. I'c wherein
R3=COCH20(CH2CH20),CHs and R1=R6=R7=RB=H and I'p wherein

20 - RS=COCH20(CH2CH20),CHs and R1=R3=R7=R8=H: n=50-5000 for
each. Compound 70 is treated with chioroacstic acid, sodium satt in the
presence of NaH in THF to give 72 . Treatment of 10 with 1 equivalent of
72 in methylene chioride in the presence of 1.3-1.5 equivalents of DCC
and excess DMAP gives a mixture of I' and I'p .Separation of the

25 mixture on silica gs! chromatography gives pure I'o and I'p.

The compounds of formula I of the invention are converted
in yivo to eveminomicin. Eveminomicin Is a known antibacterial agent

(See International Patent Application, WO 93/07004 publlshed April 28,
30 19893 and US Patent 4,557 ,968).



WD 97/ 23495 PCT/ US96/ 19599

-21- . ' Schene VI provides a procedure for
pr epar ati-on of di gl ycolic and thioglycolic acid nono esters of
conmpounds of the fornula . Eveminomicin (10) is tr i h
excess, e.gWo9R2¥%quivalents of 60 5 (X =0o0r S) in %ﬁgﬁ}ﬁg‘sg\égn’ce of 1
equi val ent of DVAP and 8 eqluvalents of pyridine in nethylene
chloride at roomtenperature. The reaction m xture was stirred for
18 hours to give a mxture of the diglycolic or t hi ogl ycolic acid-
nonoesters of formulas I'k (Rerr] = COCH err]SCH err]CJerr]H and

Rlerr] = Rerr] = Rerr] =Rerr] =H and I'l (Rerr] =
COCH err]SCH err]COerr]H and R err] =.499. Rlerr] = Rerr] = Rerr] = H).
I'm (Rlerr] = COCH err]OCH err]CJerr]H and-Rerr] = Rerr] = Rerr] =

R err] =H and I'n (Rerr] = COCH err]OCH err]CJerr]H and Rerr] =
Rlerr] = Rerr] =Rerr] =H). Each m xture of the diglycolic or

t hi ogl ycolic acid nonoesters was separated on silica gel using 10%
met hanol in nethyl ene chloride. Separate treatnent. of each of the
pure 1'k , 11, 1'm and Theneveminomicirs the cempounstof ipenulad(comppurd e g.

\N/:VF gave Ejhe C%WFQ@’TEH ni’d?@@oﬁﬁiﬁteﬁ-byfemantaﬂon of Micromonaspora t Sch;ame
rovi des a pr.ocedure fo e 0 sters o
the bonpounds. GALEBAGEA-van aiipahe NAFT: {linsCATCC 0148 BF, bl trbieriny:
R[ er r ] =COCH| er iby@ndmpsoveatiain thpedf.coktainsg a5 dpseried in WO 83/07804
= = gﬂealiﬂ-“ :fQQBId ' Wh i 20
g[[Z;H :CR:[O(Ca:Ir-IF]erﬁl%(nCI-I[err] gbil'[err] O)[ePr] Cﬁl[glr P] and
Rlerr]=R[err]=R[err]=R err]=H n=50-5000 for



each. Conpound 70 is treated with chloroacetic acid, sodiumsalt in the
presence of NaH in THF to give 72. Treatnent of 10 wth 1 equival ent of
72 in methylene chloride in the presence of 1.3-1.5 equival ents of DCC
and excess WdAhagioves a mixture of 1'o and |I'p . Separ at i GreTaisYb/es9R 5

m xture on sitica gel chromatography -gives pure |'o and I'p.

The conpounds of fornmula |I of the invention are converted invivo to
eveni nonmicin. Evemnomcin is a known antibacterial agent _ (See

I nternational Patent Application, WO 93/07904 published April 29, 30 1993
and US Patent 4,597,988). WO 97/ 23495 :

PCT/ US96/ 19599 -23- -22-

The evem nom cin, the conpound of fornmula r (conpound 10 of Schene 1)
may be obtained by fernentati-on of M crononospora car bonacea var.

af ricana NRRL 15099 ATCC 39149 or, nore preferably, by an i nproved
strain thereof, obtained as described in WD 93/07904 5 published April

1993.

29,

The compounds of formula I' of the invention are
converted jn vivo to eveminomicin. Everninomicin is 8 known
antibacterial agent (See International Publication No. WO 83/07904
published April 28, 1893 and U.S. Patent 4, 597, 968). Accordingly, the

5 compounds of formula 1of the invention have antibacterial activity.
Moreover, the compounds of formula I' of the invention are water
soluble{i.e. have a solubility in aqueous medium of up to about 200
mg/ml) and therefore are conveniently formulated into aqueous

‘solutions which are suitabls for intravenous and intramuscular

10 administration.

Following intravenous (V) and intramuscular(lM) administration
of various compounds of formula I' of the invention to mice, rats and
monkeys, high serum levels of evemninomicin, the cornpound of formuia
I', were observed as shown in the Table hereinbelow:

15
ANIMAL A |pOSING| AucC! | Cmax2 | Tmax?
MODEL | DOSE | ROUTE | (ug.hr/mi)| (np/mi (hr)
_ (mglkg)
Mice 10 v 29.3 19.9 0.25
10 M5 29.7-49.5 [11.3-28.9 {0.25-2.00
Monkeys 110 1w 265 25.3 0.5
10 M {255 29.8 1.0 -
Rats 60 v g93.2 8.2 4.0
60 IM 163 25.6 1.0
1 Area Under the Curve measured after 4 hours
2 Maximum concentration
3 Time of maximum concentration
4 Intravenous
20 5 Intramuscular




WO 97/ 23495 ' PCT/ US96/ 19599
-23- The conpounds of fornula I' of the invention are
converted in vivo to evem nom cin. Evemnomcin is a known

ant i bact erl 5 g t (See lnternational Publication No. WD 93/07904

publ i shed Ap 1993 and U.S. Patent 4, 597, 968). AREYPEMASHY, ~ 5
conpounds of forrml al of the invention have anti bacteri al act|V|ty
Mor eover, the conpounds of formula |I' of the invention are water

soluble(i.e. have a solublity in aqueous nmediumof up to about 200
ng/m and therefore are conveniently fornmul ated i nto agueous
sol utions which are suitable for intravenous and intranmuscul ar 10

adm ni stration. Fol | owi ng i ntravenous (1V) and

i ntranmuscul ar (I'M adm ni stration “of various conpounds of fornula I’

of the invention to mce, rats and nonkeys, high serum | evels of

evem nom cin, the conpound of fornula ', were observed as shown in the
Tabl e herei nbel ow. 15 ANl VAL A DCSI NG AUC1

[err] max[err] [err] max[err] MODEL DOSE ROUTE ([err]g.hr/m) :
([err]g/m (hr) (mg/ kg) M ce 10 I V[err] 29.3
19.9 0. 25 10 - IMerr] 29.7-49.5 11.3-29.9 :
0. 25-2.00 Monkeys 10 IV 265 25.3 0.5

10 | M THb fn vitro anti Bacterial activity fests of eveffriamicin 60 IV
93.2 9 were perfornfied’via conventional agar dilution methods in Mueller-

5 Hinton agar. The GMMs for everninomicin were determined against
various bacteria, e.g. gram positive and gram negative bacteria. The
term “susceptible gram positive and gram negative bacterial infections®
means a broad range of gram positive bacterial infections, e.g.
methicillin -resistant and methicillin -susceptible staphylococci, various

10 strains of streptococcl and enterococe! and some gram negative

~ bacterlal infections, e.g., E.coli, Klebsiella Salmonelia and

- Pseudomonas. Eveminomicin had excellent activity {10-fold more potent
than vancomycin) against both methicillin-resisiant staphylococel, -
(GMM, 0.1 pg/ml) and methicillin-susceptible staphylococei (GMM, 0.5

15 pg/ml). Eveminomicin aiso had good activity (2-fold more potent than
vancomycin against Enterococcus faecalis (GMM, 0.49 pg/ml) and good
activity (MICs , 0.5 ug/ml against various strains of streptococel and
enterococei resistant to vancomyein (MICs > 128 pg/ml). Eveminomicin
was very active against Borrelia burgdorferi (MICs < 0.49 pg/mi)

20 Legionsila pneumophila and L. Longheachea (MICs > 2.5 ug/ml) but
was only slightly active against gram negative bacteria (GMM > 760
ug/mi) Trichiomonas vaginalis (MICs > 192 ug/mi) and Mycoplasma
(MICs 2 200 pg/mi). No cross resistance with other antibiotics was
obsarved.

25 Based upon the above data, the pharmaceutically
acceptable compositions of the compounds of formula I are expected to
be active against the above-listed susceptible bacteria as well as
against spirochetes including Treponema paalidum anaerobes
Clostridium difficile as well as against pneumocystis Toxoplasmas

. 30 protozoa and helminths.
Based on the activity of eveminomicin B, i.e the compound

of formula 10, against Borrelia burgdorfer] and Legionella pneumophila
and L, Longbeachea we expect that compounds of formula I will exhibit



60 I M 163 25.6 1.0 1 Area
Under the Curve neasured after 4 hours 2 Maxi mum
concentration 3 Tinme of maxi mum concentration

4 | ntraven 495 _ 5 Intramnuscul ar PCT/USGS /1944923495
PCT/ US96/ 19599 ‘ ' : - 24-

The in vitro

anti bacterial activity tests of evem nom cin

wer e
performed via conventional agar dilution nmethods in Mieller- 5 Hinton
agar. The GWks for evem nom cin were determ ned agai nst vari ous
bacteria, e.g. grampositive and gram negative bacteria. The term

"susceptible

10 strains

Pseudononas.

10

15

20

25

30

gram positive and gram negative bacterial infections”
means a broad range of gram positive_bgcterial infections, e.qg.
methicillin -resistant and nmethicllin -susceptible staphyl ococci, various
of streptococci and enterococci and sonme gram negative

bacterial infections, e.g., E coli, Kl ebsiella Sal nonella and
Evem nom cin had excellent activity (10-fold nore potent

activity in a human model against Lyme disease and legionnaires
disease. '

The present invention provides a method of treating or
preventing susceptible gram-positive and gram-negative infections in
animals by administering to such animals especially man afflicted with
such infections an amount of a compounds of formula I of the invention

and a pharmaceutical carrier therefor.

The compositions of this invention may be prepared by
admixing compounds of formula 1 of this invention with any
pharmaceutically acceptable carrier, e.g. sterilized water, aqueous
ethanol, vegetable olls or polyols eg. polythylene glycols and propylene
glycol and administered orally, parenterally or topically in a variety of
formulations. The use of sterilized ware as a carrier is preferred. The
sterilized water may optionally contain pharmaceutically acceptable
substances a.g. sodium chloride, potassium nitrate, glucose, mannitol
dextrose, sorbito! or a buffer such as phosphate, acetate, or citrate as
well as preservatives.

The bases found suitable for use in the present invention
are those which form phammaceutically acceptable salts of the
compounds of formula I and include suitable organic and inorganic
bases. Suitable organic bases include primary, secondary and tertiary
alkyl amines, alkanolamines, aromatic amines, alkylaromatic amines,
and cyclic amines, Exemplary organic amines include the
pharmaceutically acceptable bases selected from the group consisting
of chioroprocaine, procaine, piperazing, plucamine, N-methyiglucamine,
N, N-dimethyiglucamine, ethylenediamine, dithanolamine,
dilsopropylamine, diethlamine, N-benzyl-2-phenylethylamine, N,N"-
dibenzylethylenediamine, choline, clemizole,
tris(hydroxymethyl)aminomethane, D-glucosamine. and morpholine, N-
ethyl morpholine and N-methy! morpholine.The preferred organic bases



t han vanconycin) against both nethicillin-resistant staphyl ococci,
(GW 0.1 [err]g/m) and nethicillin-susceptible staphylococci (GvW 0.5 15
[err]g/mM . Evem nom cin also had good activity (2-fold nore potent than

vancomnyci nIW&C?dg Ent erococcus faecalis (GvwW 0. 49 [errlﬁllgﬂ%%ng{;g good

activity ( err]0.5 [err]g/ against various stral ept ococci
and ent erococci resistant to vanconmycin (MCs [err] 128 [err]g/m).
Evem nomi cin was very active against Borella burgdorferi (MGCs [err]
0.49 [err]g/m) 20 Legionella pneunophila and L. Longbeaches (MCs [err]
2.5 [err]g/m but was only slightly active against gram negative
bacteria (GW [err] 760 [err]g/m) Trichignonas vaginalis (MCs [err]
192 [err]g/mM) and Mycopl asm {®€s [err] 200 [err]Jg/m). No cross
resi stance with other antibiotics was observed. 25

Based upon the above data, the pharnmaceutically accept abl e
conpositions of the conpounds of fornmula | are expected to be active
agai nst the above-listed susceptible bacteria as well as agai nst

spi rochetes jncl udi re e aal i dum anaer,obes Clostridium
difficle as (ﬂ@ﬁ'Fgﬁ'ﬂéﬂﬂéﬁbq@%ﬁﬂeﬁﬁgﬂ 8,8Ms 30 protozoa and

hel mi nt hs. tris(hydroxymethyl) aminomathaneTRIShdJsecofiNMGy incthisdmesritionnicin B, i.e
t he conpound ' f NG @gﬁs ' M@i and

Legi onel | a pﬁ%@?ﬁ%éi’m?gﬁg&ﬁ Long eﬁﬁgm'%‘gg? that conpounds of
formula | wP4s preferréd. o 97/ 23495

PCT/ US96/819599
The suitable inorganic bases inciude alkali matal
hydroxides such as sodium hydroxide.

- 25-

. The compounds of formula | of the invention have groups
10 which are convertible jn vivo into hydrogen The preferred compounds of
formula I' of the invention contain one one to five groups, more
preferably one group, convertible in vivo into hydrogen and have a
solubility in aqueous medium of up to about 1 to 200 mg/m!.

15 ' For oral administration, the compositions of this invention
may be compounded in the form of tablets, capsules elixirs or the like.
Tablets and capsules may contain such excipients as starch or lactose;
liquid forms may contain coloring or flavering agents. Topical
preparations may be In the form of creams hydrophobic and hydrophilic

20 ocintments or aqueous or non-aqueous or emulsion-type lotions as well
as pessaries or powders. Typical carriers for such formulations are water

, oils, grease, polyssters and polyols. Parenteral formulations e.g.
injectible dosage forms are usually liquids such as solutions or
suspensions with typical carriers being distilied water and saline.

25 Parenteral formulations are preferred Intravenous formulations are more
preferred _ _

The dose to be administered in any particular dosage form
will depend upon various factors such as the weight , age and sex of the
animal especially a mammal such as a human being who is being

30 treated, the susceptibility of the infacting organism to the lipophilic

. oligosaccharide antibictic, the stage and the sevarity of the infection.

: Generally, the dosage of the compounds of the invention of formula I'

administered is from about 1.0 mg to about 15 mg per kilogram of body



activity in a human nodel against Lyne di sease and | egi onnaires

di sease. The present invention provides a nethod of
treating or 5 preventing susceptible grampositive and gramnegative

i nfections jn ani mal.s by adm nistering to such ani 1y man
afflicted \A}”tq"?m“’s such infections .an anount of a corrpgﬂ,lr'ljé' Q&%;frrul a l
of the invention and a pharnmaceutical carrier therefor.

The conpositions of this invention may be prepared by adWIX|ng
conmpounds of formula | of this Invention with any pharmaceutically -
acceptable carrier, e.g. sterilized water, aqueous et hanol , vegetabl e
oils or polyols eg. polythylene glycols and propyl ene gl ycol and

adm nistered orally, parenterally or td<cally in a variety of 15

formul ati ons. The use of sterilized ware as a carrier is preferred. The
sterilized water may optionally contain pharmaceutically acceptable

subst ances e.g. sodiumchloride, potassiumnitrate, glucose, nannitol
dextrose, sorbitol or a buffer such as phosphate, acetate or citrate as
wel | as preservatiyes The. UI table for
use in the pre¥@ iﬂhy Méﬁ“gpﬂ kﬂ%ﬁ'@"‘t‘?{&gg M Reutical | y
accept abl e sal dosages; Hae Spacﬂiaddospwbdﬂgdﬁﬂbdh&diwaﬂcamimmcl ude suitable
organi ¢ and InmeﬁMerw andbﬂﬁﬂﬁ:scﬁﬂfhéiﬁhﬁtﬁh@ﬁﬂw phAgifsd, | ncl ude prinmary,
secondary and tertiary 25 al kyl am nes, al kanol am nes aromati c am nes,

al kyl aromati c am nes, and cyclic_ am nes, Q&pl ary organi c am nes
i ncl ude theb phar nd%é’&ﬁﬂﬂﬂaﬂﬁ'éim&#@p! SWithecomp dthed fromthe group

consi sting Iinvefifiors; it i poseitsie ¥ iude’ stheér prarmatatically aetiveg! ucam ne,

N- et hyl gl uca”}%edlergsm tHe sa%qdﬂ h an.: ucam ne, ethyl enedi am ne,

di t hanol am ne I’sopr opy et hl am ne,

N- benzyl - 2- phenyl et hyl am ne, _ di benzyl et hyl enedi am ne, choli ne,
cl em zol e, tris( hy(BMiEﬂO&EXAMPhEBet hane, D-gl ucosami ne. and

nor phol i neqg\- et hyl norpholine and N-nethyl norpholine. The preferred

organi c bases G | Experimental
The starting materials and reagents used to prepare the

compounds of this invention are readily available from chemical

15 suppliers e.g;. Sigma Chemical Company. Schemes I to VII illustrate the
preparation of preferred compounds of this invention of formula I".
Standard synthetic chemical procedures well known to those skilled in

the art may be smployed to prepare the compounds of formula I' of this
invention.
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PCT/ US96/ 19599 - 26-
include NMG N-net hyl gl ucani ne, diethanol am ne, and
tris(hydroxynmethyl) am nonmet hane(TRIS). Use of NMGin this invention
I S nost pref\mnadwslvbno to tetra NVIG salts can be enpl oye#CTDS96/1b805

salts are—frost—preferred. The suitabl e inorganic bases
include nmet al hydr oxi des such as sodi um hydr oxi de.
The conp mwﬂun& m,m of the invention have groups 10 which are .
converti hydr ogen The preferred conpounds of formul a
' of the i nvention donfain one one to five g , hore preferably
one group, convertible in vivo into hydrogen and have a solubility in
aqueous nedi um of up to about 1 to 200 ng/m . 15 For ora
adm ni stration, the conmpositions of this invention may be conpounded
in the formof tablets, capsules elixirs or the |ike. Tabl ets and
capsul es may contain such excipients as starch or | actose; l'iquid
forms may contain coloring or flavoring agents. Topi cal preparations
may be in the form oWHARISECLAIMEDdBobi ¢ and hydrophilic 20 ointnents or
agqueous or non-aqueous or enul sion-type |otions as well as pessaries
or powders. Typical 'f.arrlfrccsarrfp%{mao?%e?nnua ions are water
. cl Me o ,
RO OMe uog
S
c “”~0 o*'mon‘ Q
Me O ¢ ueo” Y 0 o" e O ont
S ° Me 's OMe 6
o OR? R® A
\‘Noz
Me" Me
OMe
15 wherein one to seven of R1, R2, R3, R4, RS, R6, R7, and R8are

hydrogen and the remaining R?, R2, R3, R4, R5, RS, R7, and R® are
groups convertible in vivo into hydrogen.

20 2 A compound according to claim 1

ROy $30R’
1’;1( o.. °“'§:=-’Z;,, @ 49 ,p‘ J@
- O ogt
e
O3 ‘"oa
Me" Me '
OMe r
30 wherein one to four of R, R3, RS, R7, and RS are hydrogen and
: the remaining RY, R3, RS, R7, and R8 are groups convertible in vivo to
hydrogen.
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, 0oils, grease, polyesters and polyols. Parenteral fornulations e.qg.

i njectible dosage forns are usually liquids such as solutions or
suspensions with typical carriers being distilled water and saline. 25
Parenteral fornulations are preferred Intravenous fornul ati ons are nore

preferred WO97/23495 The dose to be adninistered ipCTAISYs/P8g9ti cul ar
dosage form w | | depend upon various factors such as the wei ght, age
and s especially a mammal such as a hunan bei ng who

S bel e susceptlblllty of the infecting organismto the.
I [ poph ” mlmlni ﬂﬂ charide antibiotic, tgﬁ stage and the severity of
£ o : :

rally, the dosage of conpounds of the invention

of fornula L' adn1n|stered is fromabout 1.0 ng to about 15 ng per
ki | ogram of body : WO 97/ 23495
PCT/ US96/ 19599 -27- wei ght
preferaby 5 ng per kil ogram of body wei ght per day in divided dosages,
t he specified dosage being left to the discretion of the practitioner;
IV and intramuscul ar adm nistration are preferred. 5 ) In
treating certain pat3-ent A opmpounshaceardingde claimihe invention, it is
possi bl e to include other pharnaceutlcally active ingredients in the
sanme dosage unit. cl
R'O BOoR’
" é‘oh o o ﬂo p’
Me O, p : ’Sy © or
ﬁe
\\Noz
Me" Me .
OMe I
. wherein one to four of R?, R3, RS, R7, and RS are hydrogen and
the remaining R, R3, RS, R7, and R8are each independently selected
from the group consisting of o) i
o - o o- g\—OH 2 O~ roH
—P-OH (CHa) CH,OP=OH ¥ OH | - OH
om Y o Me ° T NH, |
o) %) o
L=0-4 Z=H, alkyl
o N
VO ko Y Lt VAL
& ~P=—0OH n ’
O™ Non o \o’ P\-OH P—OH

O
and ‘7r1\~§b “F’§§"CDOH \\K”\‘OOOH . \jr’\“s”\‘COOH
o] ' o _ .

O

o .

* Ao | e P .

s COOH . COOH - 0 COOH ;
\1§/\\6 : \1g/\\s . “\g/N\

*RorS
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SYNTHETI C EXAMPLES 10 GCeneral Experi nental The starting

materials and reagents used to prepare the conpounds of this i nvent i on
are readily available fromchem cal 15 suppliers e.g;. Sigm Chenica
Conpany. SoRpgdsaeds to VII illustrate the : preparatlogcg ﬂ& rred
conmpounds of thls i nvention of formula I’ St andard synF etic chem ca
procedures welT Known to those skilled |n the art nay be enployed to
pr epar formula I' of this i nventi on. WO
o7/ 234§l"| "mfmﬂ) ﬂlﬂ\HA | PCT/ US96/ 19599
T IS CLAIMED | S: 1. A conpound of
the fornula I [err]
. -30__
- ' 2N o) i
o Me . o .~ COoH
o n * 0o m
n= 50 - 5000 m=1-10

or & pharmaceutically acceptable salt thersof.

4. A compound according to claim 1 wherein one to two of R, RS,
RS, R7, and RS are phosphate moiatles each independently selected
5 from the group consisting of

9 ]
o | @  o-Rmon A O~RooH
—B-OH . (CHACHOP-OH oH .
OH * ] S . %* Me L] [ ] N ]
o - OH o H,
m o ' ”3 o
o ~P—=OH 0 m .
0™\ - Oy n '
OH © o*"
% _on
-p
and PV
j(k/ *RorS

‘or a pharmaceutically aeceptab!é salt thereof.
20

5. A compound according to claim 1 wherein one to four of R1, R3,
RS, R7, and R® are diacid monoester moieties each independently
selacted from the group consisting of

25



15 wherein one to seven of Rlerr], Rerr], Rerr], Rerr], Rerr],
Rlerr], Rerr], and Rerr] are hydrogen and the remaini ng
Rlerr], Rlerr], Rerr], Rerr], Rerr], Rerr], Rerr], and Rerr] are

gr oups con\@éfhgﬁ in vivo-into hydrogen, with the provi seribrfiosee

Rlerr], Rerr] and Rerr] are hydrogen: 20 2. A conpound
accardi ng-toclaimt [err] 30 wherein

one to four of Rlerr], Rerr], Rerr], and R err] are hydrogen and

tcgﬁveﬁlmnmq“ﬂg il]r‘i Rlerr], R[erallarcl?gg;.r], and Rlerr] are groups

-31-

Wm: Y eoon Y\SACOOH;
0 o [

o O : _
*RorS
or a pharmaceutically acceptable salt thereo_f

6. A compound according to claim 1 wherein one to four of R1, RS,
10 RS, A7, and R8 are polyather esters each independently selected from

the group consisting of
M o]
\'ﬁo/\’h e an X g
o m=1-10

n= 50 - 5000

20
or a pharmaceutically acceptable satt thereof.

7. A compound according to claim 1 wherein one to four of RY, RS,
25 RS ,R7 andR8are

- 80
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3. A conpound according to claim1l [err] "~ wherein one

to four of Rlerr], Rerr], Rerr], Rerr], and Rlerr] are hydrogen and
- the remainin err], Rerr], Rerr], Rerr], and R err] 5%;9
independerWPg'"g%?sect ed fromthe group consisting lc’)?{-/%f%rﬁr

* ¢ L ®m s x

or a pharmaceutically acceptable salt thereof.



WO 97/ 23495
-30- Jerr]

4. A conpound according to claim1l wherein one to two of Rlerr],

PCT/ US96/ 19599
or a pharmaceutically acceptable salt thereof.

Rlerr], R ewbloyzsapg§l Rlerr] are phosphate noieties each i pgeReaAOs v

sel ected

[err] __

Rerr],

5 fromthe group consisting of

R .

10

15

20

25

30 -

8. A compound according to claim 1 wherein one to four of R1, RS,
RS, R7, and R8ars

OH
L=0-4

(o]
Y(cﬂmcﬂzc?-m .
"

or a pharmaceutically acceptable salt thereof.

9. A compound according to claim 1 wherein one to four of R, RS,
RS, R7, and RE are o
O- R-OH
OH

Me ’
o

10. A compound according to claim 1 whersin one to four of R1, RS,
RSB, R7, and RBare . _
\W’Q\r'coou “r"\
s : COOH
o o

11. A compound according o claim 1 wherain one to four of R1, R?,

RS, R7, and R8are
N o~ coon
O .



or a pharmaceutically acceptable salt thereof. 20 5. A conpound

according to claim1l wherein one to four of Rerr], Rerr], Rerr],
Rlerr], and Rerr] are diacid nonoester noieties each | ndependently

sel ect ed f r W8 g7R8aegr OUP consi sting of 25 ' WO 97/ 3480619599
PCT/ US96/ 19599 -31-

[err] or a phar maceut i cal I y acceptable salt thereof 6.

A conpound—accordinrg—to—ctaiml wherein one to four of Rerr], Rerr], 10
e polyether esters each independently sel ect-ed

Rerr], err and Rherr] ar
o A "

12. A compound according to claim 1 wherein one to four of R?, RS,

RS, R7, and R8are
S
Y\sz\m
(o)
10
or apharmaceutically acceptable salt thereof.
13. The compound according {0 cialm 1
15 '
el
ﬂ()mr o
Me, 0 o
C «E;} ,ou é\' 'éo o'iDv )SJ, ﬁp'
Me 0 O on
“O“ u.
OMe
25

or & pharmaceutically acceptable salt thereof.

14. Tha compound according to claim 1
30 :



the group consisting of [err] 20 or a pharmaceutically

accept abl e salt thereof. 7. A conpound according to claim1l
wherein one to four of Rlerr], Rerr], 25 Rerr], Rerr], and Rerr] are
[err] 30 wo 977234950 97/ 23495 - PCT/US96/19599

PCT/ US96/ 19599 ' : - 32-

| AR T S SHEET RS BEEN |

REPLACED !

«35~

¢l Me
w $9
cl 0., Me, o0 o X .o o0 D‘PPH
Me O 2 O MeOH | o 9 o™y% o & o
| o o* M0 Y o oY, o
o OH Me OMe g, OO 2NMG
Me* or
Me
OMs

15. A pharmaceutical composition comprising a compound
10 according to claim 1 and a pharmaceuticaliy acceptable carrier material

16. A method for treating and/or preventing bacterial infactions in a
mammial afflictad with the same which comprises administering an
antibacterial effective amount of a compound of claim 1 or a

15 pharmaceutically acceptable salt thereof.

17. A method according to claim 16 wherein the mode of
administration is intravenous or intramuscular.

This Sheet Has Been Replaced
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i or a pharnaceutically acceptable salt t hereof . WO 97/ 23495

PCT/ US96/ 19599 8. . A.conpound according to claim1 wherein
one to fd’!@%ﬁ“?{err] Rerr], ) Rlerr], Rlerr], and Tq&QsIp/13598
"lerr] 10 ' '
5 .

WATER SOLUB ANTIBIOTICS
10 '

RIEF SUMMARY OF THE INVENTION

15 The invention relates to compounds of the formula I

R‘o 1 OMe O

s e e 5150 OR’
Me 21 m
., 0 3'5 2 oo Y0¥ ;
1 0 20 15 o) oag
Me ° oYY O 3

oﬁz | 5 QMg OR‘ v

O o N°z

Me 66 Me
OMe 68
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25

: I
-wherein one to seven of R1, R2, RS, R4, RS, RE, R7, and R8are
hydrogen and the remaining R?, R2, R3, R4, R5, RS, R7, and R8 are
groups convertible in vivo into hydrogen, with the proviso that

30 RZ, R4 and R® are hydrogen.
Preferred are compounds of the formula T'

35
SUBSTITUTE SHEET (RULE 26)



P15 or a pharmaceutically acceptable salt thereof. 20 9. A

SO S M © T s

Ylerr] 25 10. A conpoundtactor¥i ng t'o claim 1 wherein one to four of
Rerr], R[err] Rlerr], Refr],.and Rerr] are
[err] A conpound accordi ng to claim1 wherein one to four of
Rerr], ‘?[err] 30 Rlerr], Rerr], and Rerr]ogte
[err] VO 97/ 23495

- PCT/ US96/ 19599

WHAT IS CLAIMED IS:

1. A compound of the formula 1

ct M

RO on‘ 52 OR7
‘\l
04

oR? Me 5 OMe
Me“ MG .
OMe
15 wherein one to seven of R1, R2, R3, R4, R5, R6, R7, and R8 are

hydrogen and the remaining R?', R2, R3, R4, RS, R6, R7, and R8 are
groups convertible in vivo into hydrogen, with the proviso that
RZ, R4 and R5 are hydrogen.

20 2 A compound according to claim 1

R'Og § OMe » 0 OH Otde Me _~J20R’
Ve o" 5 o 00
M 7, Wy L8]
c Q, 0 € \Lo %, eoa3 % 28 o \0 "y o 57a
Me O N 1) Y o o' o) OR
o s 0
Me OoMe ops 9
O'ea NO, ox
Me“ M’
OMe r
30  wherein one to four of RY, RS, R6, R7, and R are hydrogen and
) the remaining R1, R3, RS, R7, and R® are groups convertible in vivo to
hydrogen. :
yeros REPLACEMENT SHEH
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12. A conpound according to claim1l wherein one to four of R[qg;J,L_R Blerr],

Rlerr, Rlerr], and Rlerr] are [err] 10
phar maceut i cal | y accept abl e salt thereof. 13. The corrpound accordi ng
toclaiml Ilﬂl or a pharnmaceutically acceptable salt
t her eof . ”Iﬂ“”" I"umel”m)rrpound according to claim1 30
35
cl OMe

HOU OMe Me ¥ B0 OH
o«
cl O, o”‘ o d oa °" o o 0, 0 p # “OH
Me
5 Me O AT _
O O . M°° Ho .2NMG
\\ok‘“l“ﬂoz ©
Me “Me -

15. A pharmaceutical composition comprising a compound according to
10 claim 1 and a pharmaceutically acceptable carrier material.

16. Use of the compounds of formula | for manufacturing a medicament

useful for treating bacterial infections in a. mammal, characterized by

comprising an effective amount of the compound of formula | and a
15 pharmaceutical carrier.

17.  The medicament of claim 16 further characterized as a medicament
for intravenous or intramuscular administration. '
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35 [err] 15. ~ A pharnmaceuti cal conmezF&RoMes
conprising a conpound according to 10 claim1l and a pharmaceutically
accept a _ terial. 16. Use of the conpounds of formula
| for winué%é medi canent useful for treating by ial

i nfecti |, characterized by conpri sing arggEecti ve
amount of the cdfsdnd of foﬁvﬁfﬂ"d"’% TY ORG rT]F?’ﬂ"{aceutlcarrler

17. The f
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