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WATER SOLUBLE ANTIBIOTICS 
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BRIEF SUMMARY OE THE INVENTION 

15 The invention relates to compounds of the formula I 
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I 
wherein one to seven of R1, R2, R3, R4, R5, R6, R7, and RB are 

hydrogen and the remaining R1. R2, RS, R4, RS, R6, R7, and RB are 
groups convertible in vivo into hydrogen. 

Preferred are compounds of the formula I' 

SUBSTITUTE SHEET (RULE 26) 
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1 o wherein one to four of R1, R3,. R6, R7 and RB are hydrogen and the 
remaining R1, R3, R6, R7, and RB are groups convertible in vivo to hydrogen. 

Preferred are compounds of the fonnula 
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wherein one to four of R1, R3, RS, R7, and RB are hydrogen and the 
remaining R1, R3, R6, R7, and RB are each independently selected from the 
group consisting of 
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n= 50'." 5000 m= 1·10 
or a pharmaceutically acceptable salt thereof. 

Also preferred are compounds of formula I wherein one to two of 
R1, R3, R6, R7, and R8are phosphate moieties each independently 
selected from the group consisting of 

. 
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or a pharmaceutically acceptable salt thereof. 

Also preferred are compounds of formula I wherein one to four of 
30 R1, R3, R6, R7, and RB are diacid monoester moieties each 

independently selected from the group consisting of 

SUBSTITUTE SHEET (RULE 26) 
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1 o or a pharmaceutically acceptable salt thereof 

15 

20 

25 

30 

Also preferred are compounds of formula I wherein one to four of 
R1, RS, RB. R7, and RB are polyether esters each independently selected 
from the group consisting of 

y}o~·io,Me 
o - "'1n and 

n=50-5000 

or a pharmaceutically acceptable salt thereof. 

Also preferred are compounds of formula I wherein one to four of 
R1, R3, RB, R7, and R8are 

·• . 
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or a pharmaceutically acceptable salt thereof. 

The preferred phosphate esters of the invention are compounds 
of formula r wherein R7 ts 

C» 

0
0-~<"~ 

OM 

IJ\\z.. 

and Z is methyl 
. The compounds of this Invention contain groups convertible Jn 

3dm into hydrogen which may contain a chiral center. This invention 
includes compounds which may exist as each enantiomar whose chlral 
center Is designated as having the R or S absolute configuration. 
Equlmolar and non-equlmolar mixtures of such enantiomers are 
included also within the scope of this invention. · 

.. 
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Also preferred are compounds of fonnula I wherein one to four of 
R1, R3, R6. R7. and R8ara 

or a pharmaceutically acceptable salt thereof. 

Also preferred are compounds of fonnula I wherein one to four of 
20 R1, R3, R6, R7, and RI are «i> OH . 

o'P' 
~rYll ; 

0 
Also preferred are compounds of formula I wherein one to four of 

25 R1, R3, R6, R7, and RB are 

30 

~COOH. 
0 t 

Also preferred are compounds of formula I wherein one to four of 
R1, R3, R6, R7, and RB are 
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Also preferred are compounds of formula I wherein one to four of 
R1. R3, R6, R7, and RB are 

or a pharmaceutically acceptable salt thereof. 

, 
Also preferred ls the compound of formula Ia 

Cl Me 
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or a pharmaceutically acceptable salt thereof. 
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Most preferred is~ compound of the formula 

Cl lie 
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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 pharmaceutlcaHy acceptable salt thereof. 
Preferred methods for treating and/or preventing bacterial infections are 
those wherein the mode of administration is intravenous or 
Intramuscular. 

25 

PEIAILEQ PESCBIPDON OE THE INVENTION 

As used herein, the term a1kyJ• means straight or branched 
30 • chain alkyl groups of one to ten carbon atoms; straight or branched • 

chaln alkyl groups of one to six carbon atoms are preferred. 
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SCHEME I 
Preparation of C-59 Aryl Phosphate: 

H2, 10% Pd-C, 2 equiv. N-MethylgJucamine (NMG) 

PCT/US96/19599 

.. 



W097Jl3495 PCT/lIS96/19599 -· 

-10-

SCHEME II 

Preparation of C-1 Monoaryf Phosphate: 

CJ Me 
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SCHEMElllA 

Preparation of C-1 and C-S9 Butyrate-Phosphates; 

Cl Me 
HO*=. OMe ]-O'- OH »OMe Me7J"OH Onll• Me~,f>t<:0~~-0,, 09= oOx:ro Cl O o MeOH l-.:o 11 .... 0 0 o"' MeO"' ! HO o'' 0 : 0 OH OH Me OMe OH DvO O NOi 
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DCC, pyridine 
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SCHEMElllB 

Preparation of C-1 and C-59 Butyrate-Phosphates: 

R10~CI OMe "')-o'- OH »OMe?q "-OR7 
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SCHEMEIVA 

Preparation of fumaric acid monoesters: 

~ + BnOH + 12 
1
so"c 

0 
l COOH 

PCT/US96/19S99 

+ HDOOf 
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. Sb: R6 = COCH=CHCOOBn, R8 • R7 = H 

6c: R7 
• COCH=CHCOOBn, R3 

• R6 
• H 

SCHEMEIVB 

Preparation of fumaric acid monoesters: 

C00Bn COOBn 

HODi -~~000' 
42 43 
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SCHEMEV 

Preparation of Malonic acid monoester: 

BnOH 
C~(COOH)2 + SOCl2 ~ HOOCCH2COCI __ ., HOOCCH2COOBn 

&2 &O 

CJ . ... . 
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14: R3 
• COCH2COOBn. R1 • R7 

• H 
&6: R6 = COCHaCOOBn. R2 • R7 

s: H 
68: R7 = COCHtCOOBn, R3 • R8 • H 

Ifu R3 a: COC~COOH, R6 
• R7 

• H 
.)£ R6 

• COCH2COOH. R7 • H 
IJ: R7 

• COCH2COOH, R3 • R6 
• H 



W097123495 PCT/US96/l 9599 

-15. 

SCHEME VJ 

Preparation of diglycolic and thiodiglycolic acid monoesters: ... 

HO~Me ~o\_ OH tiOMe ··~OH ci~o..): 11e~0-r0~~o. 0 9l"C\t°\.-0rl Me 0 ~ ~y o#":~HO • o"~o·H 0 OH O O OH Me ie Olle OH OvO 0 ~ 
. ~ . 

Ill Me 10 1180 

rlo 
x
4

o ,DMAP 

0 
60 (Xa:O, S) 

Jic: R3 • COCH2SCH2COOH, R8 
• H; J1: R6 = COCH~CH2COOH, R3 = H 

Jin: R3 = COCH20CH,COOH, R9 = H 
Ifi: R6 = COC~OCHaCOQH, R3 • H 
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SCHEMEVll 

Preparation of polyether esters: 

A. CHa(OCH2CHJ>nOH. 

70 
NaH,THF· 

CHa(OCH2CHilnOCH2COOH 
72 

:e. 
Cl ... 

HO~OMe ,_O'-- OH ~Olle lle'r'fOH 

cr~o,,~o ··~ .. ro~Ho"~_.o,~ o 9~-0~0~0~ 
Me o ~ "" o"'~0Ho o''~o ... K 0 OH 

0 0 • = 0 0 OH Me Me OMe OH ...,, 
0 NC1 ... ~ ... 

Ila() 10 

72,DCCD, DMAP, CHzCl2 

Cl Ue 
. HO~Olle ]-o\- OH ~Diie Ma~oH 
a~o,,): "rof0~JC1;0" o y""'l"o,ryo~ 

Me 0 0~o""Y o* 1 Ho o~~o""H 0 oH 

O NOa .......... 
MtO 

OH Ma Me OMe OR' OvO 

Io: R3 • COCH2D(CH2CH20)nCH3, R8-H 
IP: R3 • COCH20(CHaCH~)nCH3, R3:H 
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Scheme I provides a procedure for preparation of 
5 phosphates of compounds of formula I' (i.e •• l 1a wherein R7 = POs~ 

and R1 • R3 c: A6 =RB• H). The reaction of evemlnomicln (10) and 10 
equivalents of NaH and 1.5 equivalents of tetrabenzyl·pyrophosphate In 
tetrahydrofuran (9THP) at room temperature for 2 112 hours gave 
dibenzyl phosphosphate ester 12 after silica gel chromatography using 

1 o 5% methanol in methylene chloride as an eluent. In 'an alternative 
procedure for preparation of 12, one equivalent of 1 O was treated wllh 
1.5 to S equivalents of N, N'"-dlbenzyldiisopropylphosphoramidlte and a.. 
6 equivalents of tetrazole in methylene chloride and the resulting 
mixture was stirred for 3 hours. Three to six equivalents of tert-butyl 

15 hydroperoxide (as a 5.5 molar solution in Jl.Q-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 to give the 
dibenzyl phosphate 12. Treatment of 12 in pyridine with 10% Pd/C 

20 under a hydrogen atmosphere for S to 7 hours at room temperature In 
the presence of 2 equivalents of N-methylglucamine {NMG) gave 
l'a.2NMG salt. In an altemate procedure, 12 may be treated with 10% 
PclfC under a hydrogen atmosphere In an aprotic solvent. e.g. dioxane, 
at room temperature tor about 5 to 7 hours to give ra. 

25 Scheme II provides a procedure for the preparation 
of phosphates of the compounds of formula r (i.e.l'b wherein R1 = 
POaH2, and R3 = R6 = R7 • R8 • H.) Treatment of 10 with one equivalent 

· of benzyJchJorofonnate and base, &;.,, triethylamine (EtsN) in methylene 
chloride at room temperature for two hours gave a mixture of 

30 dibenzylcarbonate 22 as well as the monobenzylcarbonate (not shown). 
The monocarbonate was then converted Into the dlcarbonate 22 using 
dibenzyldicabonate and sodium hydride (NaH) as a base. Separation 
of the crude reaction mixture on sUica gel chromatography using 

... 
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methanol-methylene chloride as aluent gave pure 22. Treatment of 22 
with 2.5 equivalents of NaH at -10°0 In dry THF gave the corresponding 
sodium salt. Addition of 1.3 equivalents of tetrabenzylpyrophosphate to 
the stirred reaction mixture of the sodium salt of 22 at -10°C for 2 hours 

5 gave a reaction mixture which was stirred ovemight at OOC. A standard 
workup of the so-formed reaction mixture and sllica gel column 
chromatography of the crude product gave 24. Treatment of 24 in 
pyridine with 10% PdfC under a hydrogen atmosphere ovemight at 
room temperature gave the pyridine salt of phosphate rb. Treatment of 

1 o the pyridine salt of l'b w1th two equivalents of base, &g,.. N· 
methylmorpholine {NMM), gav~ l'b.2NMM salt. 

Scheme IHA provides a procedure for preparation of 
butyrate phosphates of the compounds of formula I' (La., re wherein R1 
= CO(CH2)30POsfi2 and R3 = R6 • R7 e RB= H.) The compound 32 

15 may be prepared by reaction of 4-bromobutanoyl bromide with 2,2,2· 
trichloroelhanol to produce the corresponding trlchloroethyl ester. 
Treatment of the so-formed ester with 1.5 equivalents of silver dibenzyl 
phosphate (available from Sigma Chemical Co., St. Louis) in an aprotlc 
solvent at elevated temperature ovemlght gave (after a standard 

20 workup) the trichloroethyl ester of 32. Reme>Val of the trlchloroethyl ester 
group may be accomplished by use of zinc in acetic acicl-THF to give the 
dlbenzyl phosphate of acid 32. Treatment of 10 wJth 1 equivalent of 
dibenzyl phosphate of acid 32 In methylene chloride with 1.3-1.S 
equivalents of dJcyclohexyJcarbodilmJde rocc·) and base, ~ 

25 pyridine, at room temperature overnight gave dibenzyl butyrate 
phosphate 34. Treatment of 34 with 10% Pd/C in dioxane containing 2 
equivalents of NMM under a hydrogen atmosphere gave l'c. Treatment 
of re with 2 to 4 equivalents of base, a.g.. NMM, gave the corresponding 
amine salts, I.e., l'c.4NMM satt. 

30 
Scheme lllb provides a procedure tor preparation of 

butyrate phosphates of compounds of formula I' ,i.e. I'd wherein 
R7:CO(CH2)30POsH2 and, R1=R3=R6=R8=H. Compound 36 may be 

... 
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prepared by reaction of p-nltrophenol with the acid halide of 32. 
Treatment of 10 with 1 aquivalent of the diester 36 In DMF with 1.5 
equivalents of lithium hydroxide monohydrate at room temperature 
ovemight gave dlbenzylbutyrate phosphate SB. Treatment of 38 with 

5 10% Pd/C In dloxane with 2 equivalents of NMM under hydrogen 
atmosphere for 5 hours gave the amine salt of I'd. In an artemate 
procedure. 38, may be treated with 100A, PcVC In dioxane under a 
hydrogen atmosphere for fave hours to give rd. Treatment of rd with 
two to four equivalents of base ,e.g. NMM in dioxane gave the 

1 O corresponding amine salts I'd 4NMM salt. 

15 

20 

25 

30 

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

compounds of formula 11
, l'e, i.e. wherein 

t' 
R3= COC=C-CQaH (trans), and 

H 

H • • R1=R6=R7=R8=H; l'f wherein R6a COC=C-C02H (trans), . r 
Fl 

r11 wherein R7· colyco2H (trans), am1 
H 

Furrnaric Acid Is treated with cesium carbonate and 
benzyl bromide to give monobenzylester 42. Treatment of 10 with 1 

.. 
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equivalent of 42 in the presence of 1 equivalent of DCC and of the 
base,4-(N,N·dimethylamlno)pyrldlne roMAP•) and 3 equivalents of 
NMM In methyline chloride at OOC gave a reaction mixture which was 
stirred ovemight at room temperature to give a mixture of the benzyl 

5 esters of re, l'f and rg. Treatment of the mixture of benzyl esters with 
10% Pd/C in dioxane containing 2 equivalents of NMM gave a mixture of 
the amine sans of l'e, ,, and l'g. In an alternate procedure, treatment of 
the mixture of benzyl esters of l'e, l'f and rg with 100.4 Pd/C In dioxane 
oave a crude mixture of l'e, l'f and l'g. smca gel column 

1 O chromatography of the crude mixture using 5% and 100/o methanol in 
methylene chloride gave the pure fumaric monoesters l'e, l'f and l'g. 

Scheme IVb provides an altemative procedure tor 
preparation of the fumaric acid rnonoesters of the compounds of fonnula 

15 1•. L e., re, l'f and l'g. The monobenzyl ester of fumaric acid 42 is 
converted into para-nltrophenyl ester 43 by treatment of 42 wHh 4-
nitrophenol, DCC arid DMAP. Treatment of 43 with 1 equivalent of 1 o In 
the presence of triethyl amine In methylene chloride gives the mixture of 
benzyl esters of l'et rt and l'g. Treatment of the mixture by methods 

20 described in above regarding Scheme IVA gives pure l'e~ l'f and l'g. 

Scheme V provides a procedure for preparation of 
malonic acid monoesters of the compounds of formula I' • Le. l'h 
wherein R3=COCH2C02H and R1•R6=R7aR8-H; 1'1 wherein 

25 R6=COCH~<>!H and R1•R3-R7cR8=H; and l'J, wherein R7 = 
COCH~"2H. R1=R3-RS-R8-H. The monobenzyl ester 52 is prepared 
by treatment of malontc acid with thlonyl chloride and benzyl alcohol 
Treatment of 10 In methylene chloride with 1 equivalent of 52 and 1.3-
1.5 equivalents of DCC and base, e.g. pyridine and DMAP gave a 

30 mbcture of monobenyl esters 54, 56 and 58. Treatment of the mixture 
with 10% Pd/C In dloxane gave a mixture of malonlc acid monoesters 
l'h, l'I and l'J. Separation of the mixture using silica gel 
chromatography gave the individual compounds l'h, l'I and l'J. 

. . 
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Scheme VI provides a procedure for preparation of 
diglycolic and thioglycoDc acid mono esters of compounds of the formula 
I'. Evemlnomlcln (10) Is treated with excess,~. 2.5 equivalents of 60 

s (X= O or S) In the presence of 1 equivalent of DMAP and B·eqiuvalents 
of pyridine In methylene chloride at room temperature. The reactlori 
mixture was stirred for 1 B hours to give a mixture of the d"sglycolic or 
thioglycolic acid monoesters of formulas l'k (R3 = COCH2SCH2COaH 
and R6 • R7 = R8 s R1 • H) and l'I (R6 == COCH2SCH2C02H and R1 = 

1 O R3 = R7 • R8 • H), I'm (R3 • COCH,20CH~H and R6-= R7 =RB= R1 
• H) and l'n (RB= COCHz()CH2002H and R1 • R3 a R7 •RB• H). 
Each mixture of the diglycolic oi' thloglycollc acid monoesters was 
separated on silica gel using 10% methanol In methylene chloride • 
Separate treatment of each of the pure l'k ,l'I, I'm and l'n with 2 to 4 

15 equivalents of base, .eJ2.. NMG gave the corresponding amine salts. 

Scheme VII provides a procedure for preparation of 
the polyether esters of the compounds of formula I' ,i.e. l'o wherein 
R3=COCH20(CH2CH20)nCHs and R1•R6=R7=R8=H and l'p wherein 

20 · R6=COCH20(CH2CH2C)nCH3 and R1c:R3=R7•R8•H: n=50-5000 for 
each. Compound 70 is treated with chloroacetic acid, sodium salt tn the 
presence of NaH Jn THF to give 72 • Treatment of 10 with 1 equivalent of 
72 In methylene chloride In the presence of 1.3-1.5 equivalents of DCC 
and excess DMAP gives a mixture of 110 and l'p .Separation of the 

25 mixture on silica gel chromatography gives pure l'o and l'p. 

The compounds of formula I of the Invention are converted 
Jnm to eveminomicln. Eveminomicln Is a known antibacterial agent 
(See lntemational Patent Application, WO 93/07904 published Aprl 29, 

30 1993 and US Patent 4,597,968). 

. . 
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The eveminomicln, the compound of formula r· (compound 

10 of Scheme 1) may be obtalned by fermentation of Micrompngsppra 

cartxmacea var. africana NRRL 1S099 ATCC 39149 or, more preferably, 

by an Improved strain thereof, obtained as described in WO 93107904 

5 published April 29, 1993. 

. . 
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The compounds of formula I' of the Invention are 
converted Jn~ to eveminomicin. Eveminomicin Is a known 
antibacterial agent (See International Publication No. WO 93'07904 
published April 29, 1993 and U.S. Patent 4, 597, 968). Accordingly, the 

s compounds of formula I of the Invention have antibacterial activity. 
Moreover, the compounds of formula I' of the invention are water 
soluble(i.e. have a solubility Jn aqueous medium of up to about 200 
mg/ml) and therefore are conveniently formulated into aqueous 
solutions which are suitable for intravenous and Intramuscular 

10 administration. 

15 

20 

Following Intravenous (IV) and intramuscular(IM) administration 
of various compounds of formula I' of the invention to mice, rats and 
monkeys, high serum levels of eveminomicln, the compound of formula 
r, were observed as shown in the Table herelnbelow: 

ANIMAL 
MODEL 

Mice 

Monkeys 

Rats 

A DOSING AUC1 Cmax2 Tmax3 

DOSE ROUTE (µg.hr/ml) (119/ml (hr) 

Cma/kal 
10 JV4 29.S 19.9 0.25 

10 IMS 29.7-49.5 11.3-29.9 0.25-2.00 
10 . IV 265 25.3 0.5 

10 IM 255 29.9 1.0 
60 IV 93.2 9.2 4.0 

60 JM 163 25.6 
1 Area Under the Curve measured after 4 hours 
2 Maximum concentration 

· 3 Time of maximum concentration 
4 Intravenous 
5 Intramuscular 

1.0 



W097/l3495 PCT/US96/19S99 -· 

•24-

The in yttro anti bacterial activity tests of evemlnomicin 
were performed via conventional agar dilution methods tn Mueller-

5 Hinton agar. The GMMs for evamlnomicin were determined against 
various bacteria, e.g. gram positive and gram negative bacteria. The 
tenn •susceptible gram positive and gram negative bacterl_al infections• 
means a broad range of gram positive bacterial infections, e.g. 
methiclllin -resistant and methlclllin -susceptible staphylococci, various 

1 o strains of streptococci and enterococcl and some gram negative 
bacterial infections, e.g., E.coli• Kleb$1ella Salmonella and 
fseµdomonas. Eveminomicln had excellent activity (1 O.fold more potent 
than vancomycin) against both methicillin-reslstant staphylococcl, 
(GMM, 0.1 pg/ml) and methlcHlin-susceptlble staphylococci (GMM, 0.5 

15 11glml). Eveminomicin also had good activity (2-fold more potent than 
vancomycln against ente[ogoccus faftQRlis (GMM, 0.49 µglml) and good 
activity (M1Cs , $0.5 µg/ml against various strains of streptococci and 
enterococci resistant to vancomycln (MICs ~ 128 µg/ml). Evemlnomlcln 
was very active against Borrel!a burgdorferi (MICs .s 0.49 µg/ml) 

20 Leglonel!a meumophila and L. LongbeaQhea (MICs ~ 2.5 11glmO but 

was only slightly active against gram negative bacteria (GMM ~ 760 
µg/ml) Triohlomones vagjnatis (MICs~ 192 µg/ml) and Mycoplasma 
(MICs ~ 200 µg/ml). No cross resistance with other antibiotics was 
observed. 

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 
C!ostridium difficile as well as against pneumocystis Toxoplasrnas 

• 30 protozoa and helminths. 
Based on the activity of eveminomicin B, Le the compound 

of formula 10, against Borrelia bUrgdorferJ and Legjonella pneumo,phi!a 
and L. Longbeaphea we expect that compounds of formula I will exhibit ... 



W097/l349S PCT/US96f19S99·· 

-25-

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

The present invention provides a method of treating or 
5 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 fonnula I of the invention 
and a pharmaceutical carrier therefor. 

1 o The compositions of this invention may be prepared by 
admixing compounds of fonnula 1 of this invention with any 
pharmaceutically acceptable carrier, e.g. sterHized watert aqueous 
ethanol, vegetable oils or polyols eg. polythylene gfycols and propylene 
glycoJ and administered orally, parenterally or topically In a variety of 

15 formulations. The use of sterilized ware as a carrier is preferred. The 
sterilized water may optionally contain pharmaceutically acceptable 
substances e.g. sodium chloride, potassium nitrate, glucose, mannitol 
dextrose, sorbilol or a buffer such as phosphate. acetate, or citrate as 
weH as preservatives. 

20 
The bases found suitable for use in the present lnvenUon 

are those which form pharmaceutlcatly acceptable salts of the 
compounds of formula I and ilclude suitable organic and inorganic 
bases. Suitable organic bases Include primary, secondary and tertiary 

25 alkyl amines, alkanolamlnes, aromatic amines, alkylaromatic amines. 
and cyclic amines, Exemplary organic amines include the 
pharmaceutically acceptable bases selected from the group consisting 
of chloroprocaine. procaine, plperazlne, glucamine, N·methylgtucamlne, 
N, N·dimethylglucamine, ethylenediamine, dithanolamlne, 

30 diisopropylamine, dlethlamlne, N·benzyl·2-phenylethylamine, N,N'· 
dibenzylethylenedlamine, chorme, clemJzole, 
tris(hydroxymethyl)aminomethane, D-gJucosamine. and morpholine, N­
ethyl morpholine and N-methyl morpholine.The preferred organic bases ... 
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Include NMG N·methyl glucamine, diethanolamine, and 
tris(hydroxymethyl) aminomethane(TRIS). Use of NMG In this Invention 
Is most preferred. Mono to tetra NMG salts can be employed. Di· NMG 
sarts are most preferred. 

The suitable Inorganic bases include alkali metal 
hydroxides sueh as sodium hydroxide. 

The compounds of fonnula l of the invention have groups 
1 O which are convertible tn·yjvp into hydrogen The preferred compounds of 

formula I' of the invention contain one one to. five groups, more 
preferably one group. convertible to Vim Into hydrogen and have a 
solubility In aqueous medium of up to about 1 to 200 mg/ml. 

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 exclpients as starch or lactose; 
liquid forms may contain coloring or flavoring agents. Topical 
preparations may be in the form of creams hydrophobic and hydrophiUc 

20 ointments or aqueous or non-aqueous or emulsion-type lotions as well 
as pessaries or powders. Typical carriers for such formulations are water 
, oils, grease, polyesters and polyols. Parentera1 fonnulatlons e.g. 
injectible dosage forms are usually Uquids such as solutions or 
suspensions with typical carriers being distilled water and saline. 

25 Parenteral formulations are preferred Intravenous formulations are more 
preferred 

The dose to be administered in any particular dosage fonn 
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 infecting organism to the Jipophllic 
oligosaccharide anbbJotic, the stage and the severity 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 
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weight preferaby 5 mg per kilogram of body weight per day in divided 
dosages, the specified dosage being left to the discretion of the 
practitioner: IV and intramuscular administration are preferred. 

5 In treating certain patients with compositions of lhe 

10 

invention, it is possible to include other pharmaceutically active 
ingredients in the same dosage unit. 

SYNTHETIC EXAMPLES 

General &perimental 

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 1 to VII Illustrate the 
preparation of preferred compounds of this Invention of formula I'. 
Standard synthetic chemical procedures wen known to those skilled in 
the art may be employed to prepare the compounds of formula l' of this 
Invention. 
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WHAT IS CLAIMED IS: 

1. A compound of the formula I 

15 wherein one to seven of R1, R2, R3, R4, RS, R6, R7, and RB are 

hydrogen and the remaining R1, R2, R3, R4, RS, R6, R7, and RB are 

groups convertible in vivo into hydrogen. 

20 2. A compound according to claim 1 

1 Cl Me~ OH »OMe Me "OR7 
R01 OMe M 0 

I 

«oti8 Me1iJ0L"' ,..6""0,, 0 o~O~O o··~ 
Cl ,, 0 ... 0 .. OR3 I . ~-

Me~ 0 ,, 0 OoR' 
MeD ""' MeO =HO 0 ~ 

0 0 . Me OMe oR' o...,..o 

,,NOa * 
OH 

Me'' Me J' 
OMe 

so wherein one to four of R1, R3, R6, R7, and RB are hydrogen and 

the remaining R1, R3, R6, R7, and RS are groups convertible in vivo to 

hydrogen. 

SUBSTITUTE SHEET (RULE 26) 
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3. A compound according to claim 1 

Cl lie 

R
1
0«0Me ~ OH »OMe MeN"OR

7 

-... I o;aM• Me~Ol"' o..,~-o,~ o~ oo~o I c• ., o , o .. oR3 l..:.c • . ST 
Me o o o~ M~o·'' =':to o'' o -~· o oR' 

Me OMe OR' 0....,0 o OH 
NDJ 

M •' 
• Me . I' 

0 
II 

-P-OH 
I 

OH 

OMe 

wherein one to four of R1, R3, R6, R7, and RB are hydrogen and 
the remaining R1, R3, R8, R7, and R8are each indepen~ently selected 
from the group consisting of. o ~ 

0 O· ~-OH ~z O- P.-OH 
II ~\ . bH •• ~(CH2)LCH20P1 -OH !le MeOH • 

II • NH2 0 ~ 0 0 
l=0-4 Z=H,alkyl 

~ 
; . ~0 *N ~, .0 ?, ; 

O l_j'V 'P.-OH 
bH 

0 
o-~ ... OH 

and~b 
~COOH. 

0 t 

y-"cooH 
0 

Y's/'-.COOH 
0 

0 

0 

'l('~""COOH 
0 ~ 

*RorS 

'l('o/'-COOH 
0 

SUBSTIME SHEET (RULE 26) ... 
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')(}o"""" Lo,Me o . Jn 
naso-sooo 

. 
• 

.. ·30-

':(}o~ Lo"'-"'cooH 
o . "'1m 

m-1-10 
or a pharmaceutlcalfy acceptable salt thereof. 

4. A compound according to claim 1 wherein one to two of R1, FP. 
RS, R7, and RB are phosphate moieties each independently selected 

5 from the group consisting of 

0 n 
-P-OH • 

I " OH 

0 0 
11 

• ~z o .... ~cOH • . '-1·P~H OH 
• . T•'Me .. NfiJ • 

0 0 
Z•H.alkyf 

~\. 0 . 
°'!! .0 II " 
'V 'P.-OH 

'DH 
0 

0-~-0H 
and....._~ ~b T .._.. •RorS 

20 

25 

0 

or a pharmaceutically acceptable salt thereof. 

5. A compound according to claim 1 wherein one to four of R1, R3, 
RI, R7, and RB are dlacld monoester moieties each Independently 
selected from the group consisting of 

·• . 
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~COOH. ~ D - D COOH. 
0 • 0 , 

s 

or a pharmaceutically acceptable salt thereof 

6. A compound according to claim 1 wherein one to four of R1. R3. 
1 o R6. R7, and R8 are polyether esters each independently selected from 

the group consisting of 

......_A_o~0'Me ! r n 
and 

n=50·5000 

20 
or a pharmaceutically acceptabJe salt thereof. 

7. A compound according to claim 1 wherein one to four of R1, R3, 
25 R6, R7, andR8are 

- 30 

0 • -P-OH ; 
I 

OH 
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or a pharmaceutically acceptable salt thereof. 

. . 



W097/2349S PCT/US96/19S99 

I lllllll llllll lllll lllll ll llll .33. 
* C L M S * 

5 

10 
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30 

a. A compound according to claim 1 wherein one 10 four of R1, R3, 
R6, R7, and RB are 

0 
II 

y(CHJ>t.CH.eOr-OH ; 
O OH 

L=0-4 

or a pharmaceutically acceptable salt thereof. 

9. A compound according to claim 1 wherein one to tour of R1, R3, 
RB. R7, and R8 are fl 

O·P.-OH 

~: . 
' 0 

10. A compound according to cJalm 1 wherein one to four of R1, R3, 

~COOH 
0 

RB. R7, and RB are 
~COOH . 

0 .,.. 

11. A compound according to claim 1 vmerein one to four of R1, R3, 
R6, R7, and RB are 
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12. A compound according to claim 1 Wherein one to four of R1. R3, 

s 

10 

15 

RB, R7. and RB are 

'r"s"""COOH 
0 

or a pharrnaceutloally acceptable salt thereof. 

13. The compound according to claim 1 

Cl . ... 

Ho~oMe ,..o"-· OH »o11e u.No DH 
Cl I Oti., Me Me:c;tO"'}fe:O~~.,.o. o o9=0~o I y .. OH 

0 O y 90H ~O • 17 D 
II• o o o"" u.o"' ' HO o'' o ~ o oR' 

lie Diie OH o._.,o 
0 NOa OH . 

lie~ lie 
Olle 

25 
oi a pharmaceutically acceptable salt thereof. 

14. The compound according to claim 1 

so 
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Cl Me 

HO~e ~ OH OMa I Me •• O"' o Me •o DH CJ 0 .... 0 ft.. 0 ,, • o '..,,1-o' ~~i-o 11eDH ,..!,..,.D~ ~".:'l"V"\-o -'l'f /'oil 
o~o~T u.o~ty'l.o~o''jo"'H irl 0 

~ 
OH Me OMe OH Ovo .2NMG 

lie" ~NOa ... 
Olle 

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

16. A method for treating and/or preventing bacterial Infections in a 
mamntal afflicted with the same which comprises administering an . 
antibacterial effective amount of ~ compound of cJalm 1 or a 

15 pharmaceutically acceptable salt thereof. 

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


