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. 
CARBAMOYLOXY DERIVATIVES OF MUTILINE AND THEIR USE AS ANTIBACTERIALS. 

5 

10 

The present invention. relates to novel compounds. to processes for their 
preparation, to pharmaceutical compositions containing them and to their use in 
medical therapy, particularly antibacterial therapy. 

Pleuromutilin, the compound of formula (1). is a naturally occulTing antibiotic 
which has anrimycoplasmal activity and modest antibacterial activity. It has been 
shown that the antimicrobial activity can be improved by replacing the glycolic 
ester moiety at position 14 by an R-X-CH2~- group, where R is an aliphatic or 
aromatic moiety and Xis 0, S, or NR' (H Egger and H Reinshagcn. J Antibiotics, 
1976, 29, 923). Tiamulin, the compound of formula (2), which is used as a 
veterinary antibiotic. is a derivative of this type (G Hogenauer in Antibiotics. Vol. 
V, pan 1. ed. FE Hahn. Springer-Verlag. 1979, p.344). 

(1) (2) 

15 In this application, the non-conventional numbering system which js generally 
used in the literature (G Hogenauer, /oc.cit.) is used. 

20 

We have found that pleuromutilin analogues containing a 14-0-carbamoyl group. 
also have improved antimicrobial propenies. 

Accordingly, in its broadest aspect, the present invention provides a 14-0-
carbamoyl derivative of mulilin or 19, 20-dihydromutilin, in which the N-atom of 
the carbamoyl group is unsubstituted, mono- or di-substituted. 
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. 
More specifically. this invention provides a compound of general fonnula (3) 

A, 

in which: 

5 R 1 is vinyl or ethyl; 

10 

15 

R2 and R3 are the same or different groups selected from 

hydrogen; 

a maight or branch chained, saturated or unsaturated, optionally 
substituted, C 1 to C6 hydrocarbon group; 

a saturated or unsaturated, optionally substituted. C3 to Cs cyclic 
hydrocarbon group; 

an optionally substituted heterocyclic group; 

an optionally substituted aryl group; 

or together fonn an optionally substituted cyclic group of 3 to 8 ring 
atoms, optionally containing one additional heteroatom selected from 
N, 0 and S, and optionally fused to a hydrocarbon ring, a 
heterocyclic group or an aromatic group; or 

Rl is one of the above monovalent groups and R 3 is a group selected from 
SQiR4. CORS, ORS and NR6R 7 where 

20 R4 is selected from a straight or branch chained, saturated or 
unsaturared. optionally substituted, CI to C(j hydrocarbon group; a saturated or 
unsaturated, optionally substituted. C3 to Cs cyclic hydrocarbon group; an 
optionally substituted heterocyclic group; an optionally sub.~tituted aryl group; an 
optionally substituted Ct to C6 alkyl amino group; and an optionally substituted 

25 aryl amino group; 

2 
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RS is selected from hydrogen; a straight or branch chained. saturated 
or unsaturated. optionally substiwted. Cl to C6 hydrocarbon group; a saturated or 
unsaturated, optionally substituted, C3 to Cg cyclic hydrocarbon group; an 

.. optionally substituted heterocyclic group; and an optionally substituted aryJ 
5 group; 

R6andR1 are the same or different groups selected from hydrogen; a 

straight or branch chained, saturated or unsaturated, optionally substituted, Ct to 

C6 hydrocarbon group; a saturated or unsaturated, optionally substituted, C3 to 

Cg cyclic hydrocarbon group; an optionally substituted hetcrocyclic group, and an 

10 optionally substituted aryl group; or together fonn an optionally substituted cyclic 

group of 3 to 8 ring atoms, optionally containing one additional hetcroatom 

selected from N, 0 and S, and optionally fused to a hydrocarbon ring. a 

heterocyclic group or an aromatic group. 

15 Suitable C1 to C6 hydrocarbon groups include straight and branched chain alkyl 

groups having from 1 to 6 carbon atoms. for instance methyl. ethyl, n-propyl and 

iso-propyl. preferably methyl. 

SuitabJe C3 to Cg cyclic hydrocarbon groups incJude cyclopropyl, cyclopentyl 
20 and cycJohexyl. 

Suitable oplional substituents for the (C1-6)alkyl groups and the (C3_g)cycloalkyl 

groups include. for example, halogen, hydroxy. (C1-6)alkoxy. aryloxy, carboxy 

and saJt thereof, (C1-6)alkoxycarbonyl, carbamoyl. mono- or 

25 di(CJ·6)alkylcarbamoyl, sulphamoyl. mono- and di(C1·6)alkylsulphamoyl, 

amino, mono- and di(C1-6)alkylamino. (CJ-6)acy1amino. ureido. 
(Ct·6)alkoxycarbony1amino, aryl, heterocyclyl. oxo. hydroxyimino, acyl. 

(C1-6)alkylthio, arylthio, (C 1-6)aJkane-sulphinyl, arylsulphinyl. 

30 

(C1 ·6)alkanesulphonyl, arylsulphonyl. 

When used herein, the term "aryl" includes phenyl and naphthyl. Suitably an aryl 

group, including phenyl and naphthyJ, may be optional1y substituted by up to 

five, preferably up to three substituents. Suitable subslituents include halogen. 

(C1.6)alkyl, aryl(C 1.4)a1lcyl, (C 1.6)alkoxy, (Ct-6)alkoxy(C 1-6)alkyl. 

35 halo(C1-6)alkyl, hydroxy. nitro, amino, mono- and di-N-(C1-6)alkylamino, 

.3 
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acylamino, acyloxy. carboxy, carboxy salts, carboxy estm. carbamoyl, mono­
and di-N-(C l-6)alkylcarbamoyl, (Ct-6)aJkoxycarbonyl, aryloxycarbonyl, ureido, 

guanidino. sulphonylamino, aminosulphonyl, (CJ-6)alkylthio, (C 1-6)alkyl 
sulphinyl (Ct-6)alkylsulphonyl, heterocyclyJ and heterocyc!yl (C1-4)alkyl. In 

S addition, two adjacent ring carbon atoms may be linked by a (C3.5)alkylene 

chain, to fonn a carbocyclic ring. 

When used herein, the term "heteroaryl" includes aromatic single and fused rings 

containing up to four heteroatoms in each ring, each of which is selected from 
10 oxygen, nib'Ogen and sulphur, which rings may be unsubstituted or substituted by, 

for example, up to three substituents. Each heteroaryl ring suitably has 5 or 6 

ring atoms. A fused heteroaryl ring may include carbocyclic rings and need 
include only one heteroaryl ring. 

15 When used herein the tenns "heterocyclyl" and "heterocyclic" suitably include. 
unless otherwise defined. aromatic and non-aromatic. single and fused, rings 
suitably containing up to four hcteroatoms in each ring, each of which is selected 
from oxygen. nitrogen and sulphur. which rings, may be unsubstituted or 
substituted by. for example. up to three substituents. Each heterocyclic ring 

20 suitably has from 4 to 7. preferably 5 or 6, ring atoms. A fused hererocyclic ring 

system may include carbocyclic rings and need include only one heterocyclic 

ring. 

Preferably a substituent for a heteroaryl or a heterocyclyl group is selected from 

25 halogen. (C1-6)alkyl, aryl(C1.4)alkyl, (C1.6)alkoxy, (C1-6)alkoxy(C1.6)alkyl, 

halo(Ct-6)alkyl, hydroxy, amino, mono- and di-N-(C1-6)alkyl-amino, acylamino. 
carboxy salts, carboxy esters. carbamoyl, mono- and di-N-(C1-6)allcylcarbonyl, 

aryloxycaJbonyl, (C1-6)alkoxycarbonyl(C1.6)alkyl, aryl. oxy groups, ureido, 
guanidino, sulphonylamino. aminosulphonyl. CC1-6)alkylthio, 

30 {C1-6)alkylsulphinyl, (C1-6)alkylsulphonyl. hcterocyclyl and 

heterocyclyt(C t-4)alkyl. 

Particularly suitable values for R2 and R3 are hydrogen, hydroxyt methoxy, 
phenyl, methyl, uo-propyl, phenylsulphonyl. methoxyphenyl. nitrophenyl. 

35 trichloroacctyl. benzyl, hydroxyiminobenzyl, benzylamino-sulfonyl, 
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dichloropyridinyl, hydroxyethyl, 2-phenylethyl, l-(R)-phenyl-2-hydroxycthyl, 2-
(methoxycarbonyl)ethyl. 2-carboxyethyl, dimethylamino, dimethylaminopropyl, 
methanesulphonylamino, methanesulphonyl, benzoylamino, benzoyl optionally 
substituted by trifluoromethyl. carboxy, methoxy .. hydroxy. acetoxy. amino or 

5 nitro, furoyl, nicotinoyl. isonicotinoyl. acetyl, phenylacetyl, and phenoxy. 
Particularly suitable values for cyclic groups R 2R 3N are indolino and 
morpholino. 

ln a funhcr aspect the present invention provides a method for preparing 
10 compounds of the invention, which comprises reacting a compound of formula 

(4) where X is hydrogen or a hydroxyl protecting group, such as an acyl group, or 
a compound of fonnula (5) with an appropriately substituted carbamate-forming 
reagent. 

15 

(4) (5) 

General methods for preparing carbamatcs are described. for example, by 
A F Hegarty in Comprehensive Organic Chemistry, Vol. 2, ed. I 0 Sutherland, 
Pergamon Press. 1979, p.1083. Typical procedures arc reaclion with an 

20 isocyanate or a carbamoyl chloride. or reaccion with phosgene or a phosgene 
equivalent followed by reaction with an amine. 

More particularly, in one aspect the present invention provides a process for the 
preparation of a compound of fonnula (3) which comprises reacting a compound 
of fonnula (4) in which X is hydrogen or a hydroxyl protecting group. with 

25 (a) a compound R2 NCO. 

s 
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(c} phosgene or a chlorofonnate or a carbonate foJlowed by a compound 
R2R3NH, 

where R2 and R3 are as defined above and are protected where appropriat~ and 
where necessary deprotecting the group X to generate a hydroxyl group at 

S position 11. deprotecting a protected group R2 or R 3 • convening one group R 2 
or R3 to another group R2 or R3, or hydrogenating the vinyl group at position 12 
to fonn an ethyl group. 

Although in principle it may be possible to prepare compounds of formula (3) by 
reaction at the 14-hydroxyl in the known compound mutilin (X =Hin formula 

10 (4)), in practice it is desirable to use an intennediate in which the I I-hydroxyl is 
protected. 

Suitable compounds as fonnula (4) arc 

11-0-acyl mutilin derivatives, e.g. mutilin 11-acewe ( X =Ac in formula 
15 (4)) (A J Birch. CW Holzapfel. R W Richards, Terrahedron (Suppl.>. 

1966, 8, Part II, 359). After fonnation of the 14-0-carbamoyl derivative, 
the 11-0-acyl group may be removed by selective hydrolysis (e.g. using 
NaOH in MeOH); 

In another aspect. the present invention provides a process for the preparation of a 
20 compound of formula (3) which comprises reacting a compound of formula (5), 

with 

2S 

(a) a compound R2 NCO. 

(b) a compound R2R3Ncoa. or 

(c) phosgcne or a chloroformate or a carbonate followed by a compound 
R2R3NH, 

where R 2 and R 3 are as defined above and are protected where appropriate, 
treating the product with acid. deprotecting a prorected group R 2 or R3 • 
converting one group R2 or R3 to another group R2 or R3. or hydrogenating the 
vinyl group at position 12 to fonn an ethyl group. 

30 Formula (5) is 

(3R)-3-dcoxo- I 1-deoxy-3-methoxy-11-oxo-4-epi-mutiJin (H Bemer, 
G Schulz and H Schneider. Terrahl!dron. 1980, 36, 1807). After 

' 
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fonnation of the 14-carbamate. the intermediate may be convened into 
(3) by treatment with cone. HCI or Lukas reagent (cone. HO saturated 
with ZnCl2) in dioxane. 

For preparation of 19,20-dihydro analogues (compoundsoffonnula (3) in which 
5 R 1 = Et). before or after the carbamoylation, of a compound of fonnula ( 4) or 

(5), a vinyl group R 1 can be reduced by hydrogenation over a palladium. catalyst 
(e.g. 10% Palladium-on-carbon) in a solvent such as ethyl acetate, ethanol. 
dioxane. or tetrahydrofuran. 

The formation of the carbamate at position 14 may be camed out as follows: 

10 (1) Reaction of the 14-hydroxyl with an isocyanate (R2N=C=O) in an inert 
solvent (e.g. CH2Cl2. CHCl3, tetrahydrofuran. diethyl ether, dioxane), 
optionally in the presence of an organic or inorganic base (e.g. N .N-di-iso­
propylethylamine, K2<:0)). This wiIJ give an R2NHC~- group at 
position 14. Methods for preparing isocyanate are described, for example, 

15 by J March in "Advanced Organic Chemistry". 4th ed .• 1992. WiJey, New 
York, p.1290. 

(2) Reaction of the 14-hydroxyl with an N,N-disubstituted carbamoyl chloride 
(R2R3NCOC1) in the presence of a hindered tertiary base (e.g. 2,6-
lutidine, N,N-di-iso-propyletbylamine) in an incn solvent (e.g. CH2a 2• 

20 CHC13, tetrahydrofuran, diethyl ether, dioxane). This will give an 
R2R3NCOr group at position 14. Methods for preparing carbomoyl 
chlorides are described, for example. by AF Hegany, Joe. cit, p.1088. 

(3) Reaction of the 14-hydroxyl with phosgene or an equivalent reagent {e.g. 
trichloromcthyJ chloroformate, bis(trichloromethyl) carbonate] in the 

25 presence of an organic base (e.g. pyridine. 2,6-lutidine, N,N-di-iso­
propylethylamine), and reaction of the resulting 14-chlorofonnate with a 
primary or secondary amine (R2NH2 or R2R3NH). 

Suitable hydroxy. carboxy and amino protecting groups are those well known in 
the an and which may be removed under conventional conditions and without 

30 disrupting the remainder of the molecule. A comprehensive discussion of the 
ways in which hydroxy, carboxy and amino groups may be protected and 

mcmods for cleaving the resulting protected derivatives is given in for example 

"Protective Groups in Organic Chemistry" (f.W. Greene, Wiley-Interscience, 

New York, 2nd edition. 1991). Particularly suitable hydroxy protecting groups 
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include, for example. rriorganosilyl groups such as. for instance. ttialkylsilyl and 

also organocarbonyl and organooxycarbonyl groups such as, for instance, acetyt, 

allyloxycarbonyl. 4-mcthoxybenzyloxycarbonyl and 4-nitrobenzyloxycarbonyL 

Particularly suitable carboxy protecting groups include alkyl and aryl groups. for 

5 instance methyl. ethyl and phenyl. Particularl! suitable amino protecting groups 

include alkoxycarbonyl. 4-metboxybenzyloxycarbonyl and 4-
nittobenzyloxycarbonyl. 

In cases where the intennediate of fonnula (4) ( such as X• acetyl) is used, a 

10 base-labile protecting group may conveniently be removed at the same time as the 

group X is deprotecred. In cases when the intermediate of fonnula (S) is used, an 

acid-labile protecting group may conveniently be removed at the same time as the 

compound (5) is convened into the compound (3). 

lS lntennediate compounds fonned in the processes of this invention, for examplet 

lhe 14-chlorofonnate derivative and the 14-0-carbamoyl derivatives of the 
compound off ormula (5), are when novel also pan of the invention. 

The compounds of this invention may be in crystalline or non-crystalline form, 

20 and. if crystalline, may optionalJy be hydrated or solvated. When some of the 

compounds of this invention are allowed to crystallise or are recrystallised from 

organic solvents. solvent of crystallisation may be present in the crystalline 

product. This invention includes within its scope such solvates. Similarly, some 

of the compounds of this invention may be crystallised or recrystallised from 

25 solvents containing water. In such cases water of hydration may be present in the 
crystalline product. This invention includes within its scope stoichiomenic 

hydrates as well as compounds containing variable amounts of water that may be 

produced by processes such as Jyophilisation. 

30 The compounds according to the invention are suitably provided in substantially 

pure form, for example at least 50% pure, suitable at least 60% pure, 
advantageously at least 75% pure. preferably at least 85'?0 pure, more preferably 

at least 95% pure, especially at least 98% pure, all percentages being calculated as 

weight/weight. An impure or Jess pure fonn of a compound according to the 

35 invention may. for example, be used in the preparation of a more pure fonn of the 

B 
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same compound or of a related compound (for example a corresponding 

derivative) suitable for pharmaceutical use. 

The present invention also includes phannaceutically acceptable salts and 

5 derivatives of the compounds ofrhe invention. Salt formation may be possible 

when one of the substituents carries an acidic or basic group. Salts may be 

prepared by salt exchange in conventional manner. 

The compounds of the present invention and their phannaceutically acceptable 

10 salts or derivatives have antimicrobial propenies and are useful for the ttcatment 

of microbial infections in animals, especially mammals. including humans. in 

particular humans and domesticated animals (including fann animals). The 

compounds may be used for the treatment of infections caused by, for example, 

Gram-positive and Gram-negative bacteria and mycoplasmas, including, for 

15 example, Staphylococcus aureus, Enterococcus faecalis, Streptococcus pyogenes, 
Streptococcus agalacriae, Streptococcus pneumoniae, Haemophilius sp •• 

Neisseria sp .• Legionella sp., Mycoplasma pneumoniae, and Mycoplasma 
gallisepricum. 

20 The present invention provides a pharmaceutical composition comprising a 

compound of formula (3) or a phannaceutically acceptable salt or derivative 

thereof together with a phannaceutically acceptable carrier or excipient. 

The present invention also provides a method of treating microbial infections in 

25 animals. especially in humans and in domesticated mammals, which comprises 

administering a compound of formula (3) or a pharmaceutically acceptable salt or 

derivative thereof. or a composition according to the invention, to a patient in 

need thereof. 

30 The invention funhcr provides the use of a compound of the invention or a 

pharmaceutically acceptable salt or derivative thereof in the preparation of a 

medicament composition for use in the treatment of microbial infections. 
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The compounds and compositions according to the invention may be fonnulated 

for administration in any convenient way for use in human or veterinary 

medicine. by analogy with other antibiotics. 

5 The compounds and compositions according to the invention may be formulated 

for administration by any route, for example oral, topical or parenteral. The 

compositions may, for example, be made up in the fonn of tablets, capsules, 

powders, granules, lozenges. creams, syrups, or liquid preparations. for example 

solutions or suspensions, which may be formulated for oral use or in sterile form 

10 forparenteral administration by injection or infusion. 

Tablets and capsules for oral administration may be in unit dosage fonn, and may 

contain conventional excipients including, for example, binding agents, for 

example, syrup, acacia, gelatin, sorbitol. uagacanth, or polyvinylpyrrollidone; 

15 fillers. for example lactose, sugar, maize-starch. calcium phosphate, sorbitol or 

glycine; tabletting lubricants, for example magnesium stearate, talc, polyethylene 

glycol or silica; disintegrants, for example porato starch; and pharmaceutically 

acceptable wetting agents, for example sodium lauryl sulphate. The tablets may 

be coated according to methods well known in normal pharmaceutical practice. 

20 

Oral liquid preparations may be in the fonn of, for example, aqueous or oily 

suspensions. solutions. emulsions. syrups or elixirs, or may be presented as a dry 

product for reconstitution with water or another suitable vehicle before use. Such 

liquid preparations may contain conventional additives, including, for example, 

25 suspending agents, for example sorbitol, methyl cellulose, glucose syrup. gelatin, 

hydroxyethyl cellulose, carboxymethyl cellulose, aluminium stearate gel or 

hydrogenated edible fats; emulsifying agents, for example lecithin, sorbitan 

monooleate or acacia: non-aqueous vehicles (which may include edible oils). for 

example almond oil, oily e.~ters (for example glycerine), propylene glycol, or 

30 ethyl alcohol; preservatives, for e"ample methyl or propyl p-hydroxybenzoate or 

sorbic acid; and, if desired, conventional flavouring and colour agents. 

Compositions according to the invention intended for topical administration may, 

for example. be in the fonn of ointments, creams. lotions. eye ointments, eye 

35 drops, ear drops, nose drops, nasal sprays, impregnated dressings. and aerosols, 

AO 
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and may contain appropriate conventional additives. including, for example, 
preservatives. solvents to assist drug penetration. and emollients in oinanents and 
creams. Such topical fonnulations may also contain compatible conventional 
carriers, for example cream or ointment bases, and ethanol or oleyl alcohol for 

5 lotions. Such carriers may constitute from about 1 % to about 98% by weight of 
the fonnulation~ more usually they will constitute up to about 80% by weight of 
the fonnulation. 

Compositions according to the invention may be formulated as suppositories, 
10 which may contain conventional suppository bases, for example cocoa.butter or 

other glycerides. 

Compositions according to the invention intended for parenteral administration 
may conveniently be in fluid unit dosage fonns. which may be prepared utilizing 

15 the compound and a sterile vehicle, water being preferred. The compound. 
depending on the vehicle and concentration used. may be either suspended or 
dissolved in the vehicle. In preparing solutions. the compound may be dissolved 
in water for injection and filter-srerilised before being filled into a suitable vial or 
ampoule. which is then sealed. Advantageously, conventional additives 

20 including. for example. local anaesthetics, preservatives, and buffering agents can 
be dissolved in the vehicle. In order to enhance 1he stability of lhe solution, the 
composition may be frozen after being filled into the vial. and the water removed 
under vacuum: the resulting dry lyophilized powder may then be sealed in the 
vial and a accompanying vial of water for injection may be supplied to 

25 reconstitute the liquid prior to use. Parenteral suspensions may be prepared in 
substantially the same manner except that the compound is suspended in the 
vehicle instead of being dissolved and s1erilisation cannot be accomplished by 

filtration. The compound may instead be sterilised by expos~ to ethylene oxide 
be~ being suspended in the sterile vehicle. Advantageously. a surfactant or 

30 wetting agent is included in such suspensions in order to facilitate uniform 
distribution of the compound. 

35 

A compound or composition according to the invention may suitably be 

administered to the patient in an antimicrobially effective amount. 
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A composition according to the invention may suitably contain from 0.1 % by 

weight, preferably from 10 to 60% by weight, of a compound according to the 

invention (based on the total weight of the composirion). depending on the 

method of administration. 

The compounds according to the invention may suitably be administered to the 

patient at a daily dosage of from 1.0 to 50 mg/leg of body weight. For an adult 
human (of approximately 70 kg body weight). from SO to 3000 mg, for example 

about l 500 mg. of a compound according to the invention may be administemd 

10 daily. Suitably, the dosage for adult humans is from 5 to 20 mg/kg per~­

Higher or lower dosages may, however. be used in accordance with normal 

clinical practice. 

When the compositions according to the invention are presented in unit dosage 

15 form, each unit dose may suitably comprise from 25 to 1000 mg, preferable from 

SO to 500 mg. of a compound according to the invention. 

The following Examples illustrate the present invention. 

20 Example 1. Mutilin 14-(N·phenylcarbamate) 

Step 1. (3R)·J.Deoxo-l1-deoxy·3-methoxy-11-oxo-4-epi-mutilin 14-(N­
phenyl-carbamate) 

(3Rr3-Deoxo-l l-deoxy-3-methoxy-1 J-oxo-4-epi-mutilin (H Berner. G Schulz 
and H Schneider. Tetrahedron, 1980. 36, 1807) (170 mg) in dry CH2Cl2 (3 ml) 

25 was treated with phenyl isocyanate (0.12 ml) and N,N-di-iso-propylethylamine (1 

drop) and the solution was kepr at room temperature, with exclusion of moisture, 
for 7 days. The soiudon was diluted with ethyl acetate (50 ml) and was washed 
with dil. HO (20 ml), water (20 ml). and saturated NaHC03 solution {20 ml). 

The solution was dried (Na2S04) and the solvent was removed by evaporation 
30 under reduced pressure to yield a colourless oil. The oil was cbromatographed on 

silica gel, using 1:4 ethyl acetate- hexane, to give (3R)-3-dcoxo-l l-deoxy-3-
methoxy-11-oxo4-epi-mutilin 14-(N-phenylcarbamate) as a colourless gum (190 
mg); Vmax (CHC13) 3435. 1724. 1695, 1603, and 1523 cm·1• 
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Step l. Mutilin 14-(N-phenylcarbamale) 

(3R)-3-deoxo-l l-deoxy-3-methoxy-1 l-oxo-4-epi-mutilin 14-(N-phenyl­
carbamatc) (160 mg) in dioxane (3 ml) was treated with a saturated solution of 
zinc chloride in cone. HCI (1.2 ml) and the solution was stirred at room 

S temperature for 3.5 hours. The mixmre was diluted with ethyl acetate (50 ml) and 
the solution was washed with saturated NaCl solution (20 ml) and saturated 
NaHC03 solution (20 ml). The solution was dried (Na2S04) and the solvent was 
removed by evaporation under reduced pressure to yield a colourless oil. The oil 
was chromatographed on silica gel. using 1:3 ethyl acetate - hexane. to give 

10 mutilin 14-(N-phenylcarbamate) as a colourless gum (145 mg); crystallisation 
from CH2CJ2 - hexane gave colourless prisms (130 mg), m.p. 211-212 <>c; A.max 
(EtOH) 236 nm (E 19000); Vmax (CHCJ3) 3630, 3562, 3435, 1726, 1602, and 
1523 cm·l; MS(EI) mlz439 (M+). 

Example 2. Mutllln 14-(N-methylcarbamate} 

15 Step 1. (3R)-J.Deoxo-11-deoxy-3-methoxy-11-oxo-4·epi-mutilin 14-(N .. 
methylcarbamate) 

(3R)-3-Deoxo-l 1-deoxy-3-methoxy-1 l-oxo-4-epi-mutilin (335mg, 1.0mmol) was 
reacted with methyl isocyanate (0.12 ml, 2.0 mmol) and N,N -di-iso-propyl­
ethylamine (1 drop) in dichloromethane (5 ml), as for Example 1Step1, to afford 

20 the title compound (145 mg, 37%); Vmax (CH2Cl2) 3459.1711, and 1516cm·l; 
lH NMR CCD03) 6.79 (IH. dd, J 17 .S, 10.SHz) 5.65 (IH, d, J 9.9Hz) 5.31 (IH. 
d, J J0.9Hz) 5.01 (lH. d, 17.6Hz) 4.55 (IH, br) 3.46 (lH, m) 3.23 (3H. s) 2.95 
(lH, q, J 6.4Hz) 2.83 (3H,br d, J 4.8Hz) 2.40 (lH, dd, J 15.3. 9.8Hz) 2.20 (lH, 
m) 2.02 (2H, m) 1.65 (3H,m) t.47 (lH. m) 1.30-1.07 (4H, m) 1.20 (6H. s) 0.99 

25 (3H, d, J 6.4Hz) 0.85 (3H. hr d, ,/ 6.9Hz); MS(EI) mlz 391 (M+). 

Step 2. Mutilin 14-(N-methylcarbamate) 

The product of Step l (135 mg. 0.34 mmol) in dioxane (2ml) was treated with a 
saturated solution of zinc chloride in cone. HCI (0.5 ml), as for Example l Step 2, 
to afford the title compound (89 mg, 69%); Vmax (CH2Cl2) 3460, 1732. and 1714 

30 cm·l; ltt NMR (CDCJ3) 6.61 (lH, dd, J 17.4, I 1.0Hz) S.64 OH. d, J 8.4Hz) 5.37 
(lH, br d.J 11.0Hz) 5.21 (lH. dd,J 17.4, l.6Hz) 4.47 (IH. br) 3.34 (lH, dd,J 
11.0, 6.7Hz) 2.78 (3H, brd,J 4.8Hz) 2.37 (lH, quintet, J 6.8Hz) 2.21 (4H. m) 
2.02 (2H, m) 1.70 (4H, m) 1.42 (6H, m) 1.23 (3H. s) 0.86 (3H. d. J 7 .OHz) 0. 76 
(3H, d, J 6Hz); MS(El) mJz 377 (M+). 
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Example 3. Mutilln 14·(N-iso-propylcarbamate) 

Step 1. (3R)·3-Deoxo·ll·deoxy·3·metboxy-11·oxo4·epi-mutilin 14·(N-i10-
propylcarbamate) 

(3R)-3-Deoxo-l 1-deoxy-3-methoxy-11-oxo-4-epi-mutilin (335mg. l.Ommol) was 
5 reacted with i.ropropyl isocyanate (0.2 ml, 2.0 mmol) and N.N-di-iso-propyl­

ethylamine (1 drop) in dichloromethane (5 ml), as for Example l Step l, to affoni 
the title compound (367 mg, 87%); Vmax CCH2Cl2) 3435, 1700cm·1; lff NMR 
(CDC3) 6.77 OH, dd, J 17.5, 10.6Hz) 5.64 (lH, d, J 9.&Hz) S.30 (lH, d, J 
10.6Hz) 5.00 0 H, d, J 17 .SHz) 4.44 (1 H. d, J 7.8Hz) 3.83 (IH. m) 3.45 (lH, m) 

10 3.22 (3H. s) 2.94 (lH, q, J 6.4Hz) 2.39 (lH, dd, IS.I, 9.9Hz) 2.18 (lH, m) 2.00 
(2H, m) 1.65 (4H, m) 1.46 (lH, m} 1.29-1.0S (SH, m) 0.98 (3H, d, J 6.4Hz) 0.84 
(3H, d, J 6.8Hz); MS(El) mlz 419 (M+). 

Step 2. Mutilin 14-(N-iso·propylcarbamate) 

The product of Step 1 (324 mg. 0.77 mmol) in dioxanc (10 ml) was treated with a 
15 satmated solution of zinc chloride in cone. HO (2 ml), as for Example l Step 2, 

to afford the title compound (102 mg, 33%); Vmax (CH2Cl2) 3436, 1733, 1710, 
1505 cm· l; ltt NMR (CDCl3) 6.60 (lH, dd, J 17.4. 11.0Hz) S.64 (lH, d, J 
8.4Hz) 5.36 (lH, dd. J 1 J .0. 1.6Hz) 5.20 (lH. dd. J 17 .5, l.6Hz) 4.36 (lH. br) 
3.79 (lH, m) 3.34 (lH. dd, J 11.0, 6.6Hz) 2.38 (lH, m) 2.21 (2H, m) 2.02 (2H, 

20 m) 1.81-1.59 (4H, m) 1.49-1.26 (7H, m) 1.14 (lOH, m)0.86 (3H~ d,J7.1Hz) 
0.76 (3H, br d, J 5.8Hz); MS(NH3 DCI) mlz 406 (Mff+). 

Example 4. Mutilin 14-(N·phenytsulphonylcarbamate) 

Step 1. (3R)·3-Deoxo-J l·deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-(N .. 
pllenytsulphonylcarbamate) 

25 (3R)-3-Deoxo-l l-deoxy-3-methoxy-11-oxo-4-epi-mutilin (335 mg, 1.0 mmol) 
was reacted with benzenesulphonylisocyanate (0.27 ml, 2.0 mmol) and N, N -di­
iso-propylethylamine (1 drop) in dichloromethane (5 ml). as for Example J Step 
1. to afford the title compound (365 mg, 71%)~ Vmax (CH2C2) 3361. 1745, 1698 
1450 1354cm· 1; lH NMR (CD03) 8.05 (2H. d, J 7 .lHz) 7 .68 (lH, t.J 7.3Hz) 

30 7.57 (2H. m) 6.42 (lH. dd. J 17.5, J0.7Hz) 5.67 (lH, d, J 10.0Hz) 5.25 (IH, d.J 
10.7Hz) 4.96 (lH. d,J 17.5Hz) 3.37 OH. ddd, J 11.1,. 8.3. 5.lHz) 3.21 (3H, s) 
2.77 (lH. q. J 6.4Hz) 2.32 (IH, dd,J 15.3, IO.OHz) 2.16 {lH, m) 1.99 (2a m) 
1.67 ( lH, d. J t 1.3Hz) 1.48-1.02 (7H, m) I.15 (3H, s) 1.10 (3H, s) 0.95 (3H. d.J 
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6.4Hz) 0.62 (3H, d,J 6.9Hz); MS(EI) m/z 517 (M+), Found: 517.2504, 
C22H39N06S requires 517 .2498. 

Step 2. Mutilin 14-(N-phenylsulphonylcarbamate) 

The product of Step 1 (340 mg. 0.66 mmol) in dioxane (S ml) was tteated with a 
S saturated solution of zinc chloride in cone. HCl ( 1 ml), as for Example 1 Step 2, 

to afford the title compound (291 mg, 88%); mp 12S-7°C; Vmax (CH2C2) 3364, 
1736, 14SO, 1420, 1353cm-l; lff NMR (COC3) 8.00 (2H, d,J 7.4Hz) 7.65 (lHt 
t, J 7.4Hz) 7.54 (2H. t, J 7.SHz) 6.26 (lH, dd.J 17.4, 11.0Hz) 5.61 (lH, d, J 
8.4Hz) S.23 (lff.dd, J 11.0, 1.3Hz) S.07 (lH, dd,J 17.S, l.3Hz) 3.18 (IH, dd,J 

10 10.l, 6.7Hz) 2.19 (3H, m) 1.95 (2H. m) 1.75-1.23 (8H, m) 1.33 (3H, s) 1.08 (lH, 
m) 1.07 (3H, s) 0.85 (3H, d,17.0Hz) 0.51 (3H, d, J 6.7Hz); MS(EI) m/z 503 
(M+), Found: 503.2348, C27H37N06S requires 503.2342. 

Example 5. Mutllin 14-(N-4-methoxyphenylcarbamate) 

Step I. (3R)-3-Deoxo.11-deoxy-3-rnethoxy-11.oxo-4·epi-mutilin 14-(N·4· 
15 methoxyphenylcarbamate) 

(3R)-3-Deoxo.1 l-deoxy-3-methoxy-l l-oxo-4-epi-mutilin (1.0 g. 2.97 mmol) in 
dry CH202 (10 ml) was trea~cd with 4-methoxyphcnyl isocyanate (0. 77 ml, S.95 
mmol) and N ,N-di-iso-propylethylamine (5 drops) and the solution was kept at 
room temperature, with exclusion of moisture, for 8 days. The solution was 

20 diluted with CH2CI2 and washed with waterfo1lowed by brine. The solution was 
dried (MgS04) and the solvent removed by evaporation under reduced pressure. 
The residue was triturated with ethyl acetate/hexane and the resulting solid was 
removed by filtration before reducing the mother liquors to low volume under 
reduced pressure. Purification was accomplished by chromatography on silica gel 

25 eluting with 1:4 ethyl acetate - hexane. The title compound was isolated as a foam 
(l.37 g, 95%); Vmax (CH2Cl2) 3428, 293~ 1722, 1697, and 1597 cm·l; lH NMR 
(CD03) 0.89 (3H. d, J 6.lHz). 0.99 (3H. d, J 6.4Hz), 1.20 (6H. s) superimposed 
on 1.07-1.29 (SH, m), 1.34-1.37 (lH, m), 1.70 (lH, d, J 15.3Hz). 1.73 (lH, d,J 
ll.3Hz), 1.94-2.05 (2H. m}, 2.15-2.24 OH, m). 2.46 OH. dd.J 15.~ 10.0Hz), 

30 2.96 (lH, q. J 6.4Hz), 3.23 (3H, s), 3.47 (1 H, m), 3.80 (3H, s), S.01 {lH, d, J 
17.4Hz), 5.31 (lH, d. J 10.7Hz), 5.77 OH. d. J 9.9Hz), 6.43 (lH, broads), 6.75 
(lH, dd,J 17.5.10.6Hz), 6.86 (2H, d,J 8.9Hz), 7.31 (2H, broad d); MS (ESI-ve 
ion) m/z 482 ((M-H)·). 

15 
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Step 2. Mutilin 14-(N-4-methoxyphenylcarbamate) 

(3R)-3-dcoxo-l l·deoxy-3-methoxy·l 1-oxo-4-epi-mutilin 14-(N-4-
methoxyphenylcarbamate) (483 mg, lmmol) in dioxane (5 ml) was treated with a 
samrated solution of zinc chloride in cone. HCI ( 1 ml) as described in Example 1 

5 Step 2. The title compound was isolated as a crystalline solid (400 mg, 86%); 
m.p. (CH2Cl2f hexane) 192-194°C; Vmax (CH202) 3625. 3563, 2937. 1725, 
1597, and 1519 cm·l; lH NMR (CDC13) 0.79 (3H, broad d}, 0.87 (3H, d.J 
7.0H%), 1.18 (6H, s), 1.14-1.82 (13H, m), 2.04-2.26 (3H, m), 2.37 (lH, quint, J 
6.9Hz), 3.36 (1H, dd, J 10.9, 6.7Hz), 3.78 (3H, s), 4.81 (IH, dd, J 17.4, 1.6Hz), 

10 5.36 (lH, dd, J 10.9, 1.4Hz), S. 73 {lH, d, J 8.3Hz), 6.39 (lH, broad s), 6.S9 (IH, 
dd, J 17.4, I 0.9Hz), 6.85 (2H, d, J 8.9Hz}, 7.26 (2H, broad d); MS (El) mlz 469 
(M+). C2gH39N05 requires 469.2828, Found: 469.2830. 

Example 6. Mutilin 14-(N-4-nitrophenylcarbamate) 

Step 1. (3R)-3-Deoxo-11-deoxy·3·methoxy-11·oxo-4-epi-mutilin 14-(N-4-
15 nitrophenylcarbamate) 

(3R)-3-Deoxo-l 1-deoxy·3-methoxy-l 1-oxo-4-epi-mutilin (1.0g. 2.97mmol) and 
4-nitrophenyl isocyanate (73lmg. 4.Smmol) andN,N-di-iso-propylethylamine (S 
drops) were dissolved in dry CH2CI2 (10ml}, as described in Example S Step l, 
to give the title compound (702mg); Vmax (CH2Cl2) 3415. 2981, 1733, 1698. and 

20 1599 cm·l; lH NMR (CDCl3) 0.87 (3H. d, J 6.9Hz), 1.01 (3H, d, J 6.4Hz), 1.21 
(3H.s) and 1.26 (3H,s) superimposed on 1.10-1.90 (6H. m). 1.68 (lH, d, J 
15.4Hz), 1.75 OH. d, J 11.SHz), l.94-2.06 (2H, m), 2.16-2.25 (lH, m), 2.Sl (lH, 
dd, J 15.2, 10.1Hz),2.94 (lH, q, J 6.3Hz), 3.23 (3H, s). 3.47-3.49 (lH, m), 5.04 
(1H, d,J 17.SHz), 5.32 (lH, d, J 10.7Hz), 5.82 (lH, d,J9.9Hz), 6.70 (lH, dd,J 

25 17.5, 10.6Hz), 6.93 (lH, broads), 7.61 (2H, d, J9.1Hz), 8.22 (2H, d.J 9.lHz); 
MS (NH3DCI) mlz 499 (MH+), m!z 516 (MNH4+). 

Step 2. Mutilin 14-(N-4-nitrophenylcarbamate) 

(3R)-3-deoxo-I l-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-(N .. 4-
nittophenylcarbamate) (203 mg, 0.41 mmol) in dioxanc (S ml) was treated with a 

30 saturated solution of zinc chloride in cone. HCl (0.5 ml) as described in Ex.ample 
1 Step 2. The title compound was isolated as a crystalline solid (163 mg, 82%); 
m.p. (CH2Cl2/ hexane) 208-210°C; Vmax (CH2Cl2) 3562. 3314. 2939, 1733, 
1598t and 1536 cm· I; 1 H NMR (CDCl3) 0.78 (3H, d, J 6.5Hz), 0.92 (3H, d, J 
7 .OHz), I .20 (3H. s) and l .46 (3H, s) both superimposed on 1.20-1.84 ( IOH, m), 
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2.09-2..28 (3a m), 2.39 (lH, quint, J7.0Hz). 3.38 (lH. dd,J 10.7, 6.6Hz), 5.23 
(lH, dd, J 11.S, 1.4Hz). 5.39 (lH, dd. J 10.9. 1.4Hz), 5.80 (1H.d,J9.3Hz), 6.56 
(lH, dd. J 17.4, 10.9Hz). 6.88 OH. broads). 7.56 (2H. d, J 9.2Hz), 8.20 (2H, d. J 
9.2Hz); MS (El) m/z 484 (M+). C27H36N206 requires 484.2573, Found: · 

s 484.2571. 

Example 7. Mutilin 14-carbamate 

Step 1. (3R)·3-Deoxo-ll-deoxy-3-methoxy·11-oxo-4·epi-mutilin 14-(N­
trichloroacetylcarbamate) 

(3R)-3-Deoxo-l l-deoxy-3-methoxy-l 1-oxo-4-epi-mutilin (1.0 g, 2.97 mmol) and 
10 nichloroacetyl isocyanate (0.389 ml, 3.3 mmol) and N.N-di-iso-propylethylamine 

(S drops) were dissolved in dry CH202 (10 ml), as described in Example S Step 
l, to give the title compound (J.80 g, quant.); Vmax (CH20:V 3510, 3396, 1737, 
1698, and 1583 cm·l; lH NMR (dt;-acetone) 0.85-.91 (3H, m), 1.02 (3H, d,J 
6.4Hz), 1.11-1.79 (l4H, m), 1.90-2.23 (3H, m),2.42-2.63 (lH, m). 3.01 (lH, q, J 

15 6.4Hz). 3.18-3.27 (5H, m), 3.S0-3.59 (lH, m). 4.04-4.18 (2a m), 4.99 (lH, d, J 
17.6Hz), 5.30 OH, d, J 10.8Hz), S.83-5.87 (lH, m), 6.82-6.99 (m), 7.16-7,23 
(m), 7.88-7.91(m) (total 4H); MS (NH3DCI) mlz 521 (MH+), m/z 539 (MNH4+). 

Step 2. Mutilin 14-(N-trichloroacetylcarbamate) 

(3R)-3-Deoxo-11 ~eoxy-3-methoxy-11-oxo-4-epi-mutilin 14-(N-
20 trichloroacetylcarbamate) (1.8 g, 2.97 mmol) in dioxane (10 ml) was treated with 

a saturated solution of zinc chloride in cone. HCl (2.0 ml) as described in 
Ex.ample 1 Step 2. The title compound was isolated as a solid (901 mg, 60%); 
Vmax (CH2Cl2> 3406, 1803. and 1736 cm·l; IH NMR (d6-acetonc) 0.89 (3H, d, J 
6.8Hz), l.01 (3H. d. J 6.4Hz). L 11-2.22 (17H, m), 2.55 (IH, dd, J 15.4, 10.lHz), 

25 2.91-2.96 (lH, m). 3.19 (3H, s), 3.45-3.55 (lH, m), S.00 (lH, d.J 17.6Hz). 5.31 
(lH, d, J 10.7Hz). 5.88 {lH, d.J JO.OHz). 6.74 (lH, dd,J 17.5, 10.7Hz). 10,59 
(lH broad s); MS (ESI -ve ion) mlz 506 ((M-Ht). 

Step 3. Mutilin J4.carbamate 

Mutilin 14-(N-trichloroacetylcarbamate) (300mg) was dissolved in CH202 (2 
30 ml) and methanol (2 ml) before treating with potassium carbonate (122 mg, 0.9 

mmol). The reaction was stirred al room temperature for 4 hours before diluting 
with CH2C2. The organic phase was washed with water (twice) followed by 
saturated sodium chloride solution. and the solvent removed under reduced 
pressure. Trituration of the residue gave the tide compound as a white solid (179 



- --- _____________ .. ______ _ 

W097/25309 PCT/EP96/05874 

mg, 85%); Vmax (CH202) 3538, 3421, 1725, and 1582 cm·l; lff NMR {CD03) 
0.79 (3H. d, J 6.4Hz). 0.86 (3H, d, 17.0Hz), l.17 (3H, s), 1.39 (3H, s) 
superimposed on 1.38-1.79 (lOH, m), 2.02-2.25 (lH, d. J 8.6Ht), 2.09 (IH, broad 
s). 2.17-2.31 (2H.m). 2.36 (lH. quint, J 6.9Hz.), 3.35 OH. broad t), 4.52 (2H. 

5 broads), 5.21 (lH, dd, J 17.4, 1.SHz), 5.36 (lH, dd, J 11.0. l.5Hz). 5.62 (IH. d, 
J8.5Hz) 6.57 (lH, dd,J 17.4. 10.9Hz); MS (NH3ocn m/z 364 (MH+). mlz 381 
(MNH4+). 

Example 8. Mutilin 14-(N·benzylcarbamate) 

Step 1. (3R)·3-Deoxo-11-deoxy-3-methoxy-11-oxo-4.epi-mutilin 14-(N· 
10 benzylcarbamate) 

(3R)-3-Dcoxo- l 1-deoxy-3·mcthoxy-11-oxo-4-epi-mutilin (336 mg. 1.0 mmol) 

was dissolved in dry CH2Cl2 (5 ml) and treated with benzyl isocyanate (0.16ml, 
1.30 mmol) and N ,N-di-iso-propyletbylamine (5 drops) and the reaction was 
earned out as described in Example 5, Step 1. The tide compound was isolated 

15 as a white foam (432 mg. 95%); Vmax (CH202) 3444, 2930.1711, 1698, and 
1456 cm·l; lH NMR (CD03) 0.87 (3H, d, J 6.8Hz), 0.98 (3H, d, J 6.4Hz), 1.18 
(3H, s) and 1.19 (3H. s) both superimposed on 1.02-1.54 (6H, m), 1.67 (111, d, J 

15.2Hz), 1.70 (lH, d,J 11.3Hz), 1.93-2.04 (2H, m), 2.15-2.23 (lH. m), 2.42 (lH, 
dd. I 15.1, 10.0Hz), 2.95 (1H, q, J 6.4Hz}. 3.22 (3H. s), 3.42-3.51 (lH, m). 4.32 

20 (lff. dd, J 14.9, 5.5Hz), 4.52 (lH, dd, J 14.9, 6.4Hz), 4.95 (lH. broads). 5.01 
(lH, d,J 17.6Hz), 5.32 (lH, d,J 10.7Hz). 5.69 (lH, d, J 9.8Hz). 6.79 {lli, dd,J 
17 .5. 10.6Hz), 7.26-7 .37 (SH. m). 

Step 2. Mutilin 14-(N-l>enzylcarbamate) 

(3R)-3-Deoxo-11-deoxy-3·methoxy-11-oxo-4-epi·mutilin 14-(N-
25 bcnzylcarbamate) (400 mg, 0.8S mmol) in dioxane (Sml) was treated with a 

saturated solution of zinc chloride in cone. HCl (1.0ml) as described in Example 
1Step2. The title compound was isolated as a foam (329 mg, 82%); Vmax 

(CH202) 3626, 3563, 2934, 1718, 1581, and 1510 cm·l; lff NMR (CDCl3) 0.77 
(3H. d,J 5.9Hz), 0.86 (3H~ d, J7.0Hz), l.17 (3H, s) and 1.39 (lH. s) 

30 superimposed on 1.08-1.80 (8H, m). 1.99-2.07 (3H. m). 2.17-2.24 (2H, m), 2.39 
(UI, quint..J 6.9Hz). 3.35 (lH. dd,J 10.8, 6.7Hz), 4.31 (lH, dd,J 5.9Hz), 4.41 
(lH, dd, J 16.0, 6.2Hz). 4.90 (lH. broad t). 5.20 OH. d, J l 7.3Hz), 5.36 (lH, d, J 
10.9Hz), 5.69 (lH, d, J 8.4Hz), 6.61 (lH, dd,J 17.4, 11.0Hz). 7.24-7.43 {SH, m); 
MS (El) m/z 391 (M+); MS (NH3DCI) mlz 392 (MH+). 

11 
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Example 9. Mutilin 14-[N .. (Benzylaminosulfonyl)carbamate] 

Step 1. (3R)·J.Deoxo-1J.deoxy-3-methoxy-11-oxo-4-epi-mutilin 14·[N­
(chlorosulfonyl)carbamate] 

(3R).3-Deoxo-l l-deoxy-3-methoxy-1 l-oxo-4-epi-mutilin (1.0 g, 2.97 mmol) was 
S dissolved in dry CH2C12 (S ml) and treated with chlorosulfonyl isocyanate {0.284 

ml, 3.30 mmo1) and the reaction was earned out as described in Example S, Step 
1. The tide compound was isolated as a white foam (1.03 g, 75%); Vmax 

CCHiCl2) 3331. 2929. 1765, 1698, and 1441 cm-1; lH NMR (CDCl3) 0.93 (3H, 
d, J 6.9Hz), 1.02 (3Ht d. J 6.4Hz), 1.20 (3H. s) and l.26(3H, s) and 1.82 (lH, d, 

10 J 15.2Hz) all superimposed on 1.22-2.26 (SH, m), 2.60 (lH. dd,J 15.4, 10.2Hz), 
2.95 (lH, q, J 6.4Hz), 2.97 (3H, s). 3.46-3.55 (tH. m), 5.02 (lH, d, J 17 .SHz), 
5.33 (lH, d, J 10.7Hz), 5.88 OH. d. J 10.1 Hz), 6.68 (lH, dd, J 17.5, 10.7Hz). 

Step 2. (3R)·3-Deoxo-11-deoxy-3-methoxy-ll-oxo-4-epi-mutilin 14·{N­
(benzylaminosulfonyl)carbamate] 

15 (3R)·3-Deoxo-l 1-deoxy-3-methoxy-l l-oxo-4-epi-mutilin 14-(N· 
(chlorosulfonyl)carbamate] (300 mg, 0.65 mmol) was dissolved in dry 
dichloromethane under an atmosphere of argon. The solution was treated with 
benzylamine (0.077 ml. 0.71 mmoJ) followed by triethylamine (0.1ml,0.71 
mmol). After 12 hours stirring at room temperature the reaction was diluted with 

20 dichloromethane and washed with water and saturated sodium chloride solution. 
After drying (MgS04) the crude material was purified by chromatography on 
silica gel eluting with 1 :4 ethyl acetate - hexane. The title compound was isolated 
as a foam (233 mg, 65%); Vmax (CH202) 3370, 2981, 2930. 1734, 1698. and 
1456 cm·l; lH NMR (CD03) 0.88 (3H, d, J 6.8Hz}, 0.99 (3H. d.J 6.4Hz}, 1.19 

2S (3H, s), 1.21 (3H. s), 1.54 (lH, d • ./ 15.4Hz). 1.72 (lH, d,J ll.3Hz). 1.07-1.74 
(6H. m), 1.93-2.02 (2H. m), 2.14 2.23 (lH. m). 2.44 (IH. dd. J 15.2, 10.2Hz). 
2.84 (lH, q. J 6.SHz), 3.21 (3H. s}, 3.38-3.47 (lH, m), 4.19 (lH, dd, J 13.6, 
5.3Hz), 4.30 OH. dd. J 13.7, 6.9Hz). S.02 (tH, d, J l 7.5Hz), 5.30 (IH, d, J 
10.7Hz), 5.40 (lH, broad t,J -5.7Hz) 5.74(lH.d,/10.0Hz). 6.56 (lH, dd,J 

30 17.5, 10.7Hz). 7.35 (SH. broads). 7.50 OH~ broads); MS (NH3DCI) m/z 564 
(MN14+); MS (El) m/z 546 (M+). C29H42N206S requires 546.2764, Found: 
546.2764. 

Step 3: Mutilin 14-(N-(Benzylaminosulfonyl)carbamate] 

(3R)-3-Deoxo-11-deoxy-3-methoxy-1 l-oxo-4-epi-mutilin 14-[N-
35 (benzylaminosulfonyl)carbamate] (233 mg, 0.43 mmol) in dioxane (4 ml) was 



---------------------------

W097/25309 PCT/EP96/0S874 

treated with a saturated solution of zinc chloride in cone. HO (0.5 ml) as 
described in Example 1 Step 2. The title compound was isolated as a foam (169 
mg, 82% ); Vmu (CH2Cl2) 3562, 3372. 2934, and 1734 cm·l; 1 H NMR (CDC13) 
0.79 (3H, d. J 6.8Hz). 0.88 {3H. d, I 7.0Hz). 1.20 (3H, s), 1.40 OH. s), 1.47 (IH. 

S d, J 10.7Hz), 1.10-1.81 OOH. m), 2.08-2.32 (5H, m), 3.36 OH. dd. J 10.3, 
6.7Hz). 4,19 (lH, s), 4.20 (lH, s), 5.26 (lH. dd, J 17.3, l.4Hz), S.37 (lH, dd,J 
10.9, 1.3Hz), 5.34-5.39 (lH, m), S.72 (IH. d.J 8.SHz). 6.46 OH. dd. J 17.4, 
11.0Hz), 7.28-7.37 (SH, m); MS (NH3DCI) mlz SSO (MNH4+). 

Example 10. Mutllin 14-[N·(2,6-Dichloropyridin·4-yl)carbamate] 

10 Step 1. (3R)-3-Deoxo-11-deoxy-3-methoxy-lt-oxo-4-epi-mutilin 14-{N-(2,6-
dichloropyridin .. 4-yl)carbamate] 

(3R)-3-Deoxo-l l-deoxy-3-mcthoxy-1 l-oxo-4-epi-mutilin (336 mg. 1.0 mmol) 
was dissolved in dry CH2Cl2 (5 ml) and treated with 2,6-dichloropyridine-4-
isocyanate (283 mg. 1.S mmol) and N.N-di-iso-propylethylamine {5 drops) and 

15 the reaction was carried out as described in Example 5, Step 1. The title 
compound was isolated as a white foam (589 mg, quant.); Vmax (CH2Cl2) 3407, 
3295, 2981. 1734, 1698, 1575 and 1502 cm· I; lff NMR (CD03)0.83 (3H, d, J 
6.9Hz). 1.01 (3H, d, J 6.4Hz), 1.20 {3H, s), 1.21 (3H, s), 1.08-1.56 (6H, m) 1.64 
OH. d. J 15.3Hz). 1.74 OH. d. J 1l.3Hz).1.94-2.05 (2H, m), 2.16-2.30 (lH, m). 

20 2.50 (lH. dd,J 12. 7. 6.4Hz), 2.91 (lH, q, J 6.2Hz), 3.23 (3H, s), 3.41-3.48 (lH, 
m), 5.04 OH. d, J 17.SHz), 5.36 (IH. d,.T 10.7Hz), 5.80 (lH, d, J9.9Hz), 6.65 
(lH, dd. J 11.6. 10.7Hz). 7 .07 OH. broads), 7.34 (lH, s), 7.44 (lH, s); MS 
(NH3DCI) mlz 523 (MH+). 

Step 2. Mutilin 14-[N-{2,6-Dichloropyridin-4-yl)carbamateJ 

25 (3R}-3-Deoxo-1 l-deoxy-3-methoxy-1l-oxo-4-epi-mutilin14-[N-(2,6-
dichloropyridin-4-yl)carbamateJ(569 mg. 1.0 mmol) in dioxane (5 ml) was 
treated with a saturated solution of zinc chloride in cone. HCJ (1.5 ml) as 
described in Ex.ample l Step 2. The title compound was isolated as a foam which 
was crystallised from ethyl acetate/hexane(266 mg. 52%). m.p. (EtOAc/ hexane) 

30 237° C; Vmax (CH2Cl2) 3404, 2926, 1739. 1719, 1579. and 1507 cm-I; lH NMR 
(CD03) 0.61 (3H, d, J 6.2Hz), 0.77 (3H. d, J 7 .OHz), 0.96-1.08 {4H. m),0.96-
1.08 (lOH. m), 1.90-2.27 (6H. m), 3.20-3.26 (2H, m), S.07 (lH, dd, J 17.4, 
l.4Hz). 5.22 (lH, dd,J 10.9. 1.3Hz). 5.58 (lH, d, J 8.3Hz), 6.34 (lH. dd,J 17.4, 
11.0Hz), 7.34 (2H. s}; MS (El) m/z 508 (M+); MS (NH3DCI) mlz 509 (MH+). 
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Example 11. Mutilin-14-(N,N-Dimethylcarbamate) 

Step 1. (3R)·3-Deoxo-11-deoxy-3-methoxy-Il-oxo-4-epi-mutilin 14-(N,N­
dirnethylcarbarnate) 

(3R)-3-Deoxo- l l-deoxy-3-methoxy-11-oxo-4-epi-mutilin (336 mg, 1.0 mmol) 
5 was dissolved in pyridine (10 ml) before treating with N,N-dimethylcarbamoyl 

chloride (0.12 ml. 1.3 mmol). The reaction was wanned to reflux under an 
atmosphere of argon. Further ponions of N.N-dimethylcarbamoyl chloride (0.12 
ml. 1.3 mmol) were added to the reaction at S daily inrervals during its duration. 
Afrer 14 days at reflux the reaction was allowed to cool and then partitioned 

10 between ethyl acetate and I.OM HCI. The organic phase was separated and 
washed with water followed by saturated sodium chloride solution. After drying 
(MgS04) the crude material was purified by chromatography on silica gel, 
loading in PhCH3 and eluting with 1:9 ethyl acetate - hexane. The title 
compound was isolated as a while solid (158 mg. 40%); Vmax (CH2Cl2) 2931. 

15 1693, and 1456 cm-1; lff NMR (CDC13) 0.87 (3H, d. J 6.7Hz), 0.98 (3H. d, J 
6.4Hz), 1.20 (3H. s) and 1.26 (3H, s) both superimposed on 1.07-1.74 (6H, m). 
1.99-2.04 (2H. m). 2.16-2.24 OH. m). 282 and 2.92 (3H, s+s), 2.92 (lH, m). 
3.21 and 3.23 (3H, s+s), 3.46-3.56 (lH, m), 4.28 and 4.76(ABq.J15.2Hz) with 
4.32 and 4.76 (ABq, J 15.7Hz) (total 2H), S.O 1 (1 H, d, J 17.6Hz), 5.32 (lH, d, J 

20 10.2Hz), S.12 (lH, d, J9.9Hz), 6.79-6.90 (lH,m), 7.22-7.31 (SH, m). 

Step 2. Mutilin-14-(N,N-dimethylcarbamate) 

(3R)-3-Deoxo-1 J-deoxy-3-methoxy- t l-oxo-4-epi-mutilin 14-(N,N­
dimethylcarbamate) (158 mg. 0.40 mmol) in dioxane (3 ml) was treated with a 
saturated solution of zinc chloride in cone. HCI (0.S ml) as described in Example 

25 1Step2. The title compound was isolated as a solid (74 mg, 49%); Vmax 
(CH2CJ2) 3564. 2933, 1734, 1692, and 1454 cm·l; lH NMR (CDCl3) 0.73 (3H, 
d,J 6.4Hz), 0.84 (3H, d, J 7.lHz), 1.16 (3H. s) and 1.36 (lH, d, 116.0Hz) and 
1.45 (3H, s) all superimposed on 1.08-1.80 (SH. m). 2.00-2.10 (2H, m), 2.18-2.26 
(2H, m), 2.37 OH. quint .• J 6.9Hz), 2.86 (3H, s)1 2.90 (3H, s), 3.34 {lH. dd. J 

30 11.3, 6.6Hz), S.20 (lH, dd, J 11.4. 1.7Hz). 5.36 (lH. dd, J 11.0. 1.6Hz). 5.67 
(lH, d, J 8.4Hz). 6.65 (lH, dd. J 17.4. 11.0Hz); MS (El) m/z 391 (M+); MS 
(NH3DCI) mlz 392 (MH+). 

2.1 



- - -----------·--··-----------

W097/l5309 PCT/EP96/0S874 

Example 12. 14-0-(lndolinylcarbonyl)mutilin 

Step 1. (3R)·3·Deoxo·ll·deoxy·3·methoxy-11·oxo-4.epi·mutiJin 14· 
chloroformate 

Method J 

5 (3R)-3-Deoxo-11-deoxy-3-melhoxy-1 l-oxo-4-epi-mutilin (1.0 g. 2.97 mmol) was 
dissolve in dry tetrahydrofuran (10 ml) under an atmosphere of argon. The 
reaction was cooled to 0°C and treated with trichloromethylchlorofannare (0.215 
ml. 1.48 mmol) followed by triethylamine (0.495 ml. 3.56 mmol}. The 
heicrogeneous mixture was stirred at room temperature for 2 hours and then 

10 treated with funher trichloromethylchlorofonnate (0.215 ml, 1.48 mmol) and 
triethylamine (0.495 ml. 3.S6 mmol). After a further two hours more 
trichloromethylchloroformate (0.108 ml, 0.74 mmol) and ttietbylamine (0.250 
ml. 1.78 mmol) were added. The reaction was diluted with tetrahydrofuran (30 
ml) and toluene (10 ml), After washing with saturated sodium chloride the 

15 organic phase was separated and dried (MgS04}. Removal of solvent gave a 
yellow oi1 which crystallised on standing (1.42 g, quant). Purification of a 
ponion of this solid (286 mg) was accomplished by chromatography on silica gel, 
loading and eluting with 1: 19 ethyl acetate - hexane. The title compound was 
isolate as a white crystalline solid (14.S mg, 62%); Vmax (CH2C2) 1765, 1732, 

20 1699. and 1458 cm-I; 1 H NMR (d6·acetone) 0.94 (3H. d. J 6.8Hz), 1.00 (3H, d. J 
6.4Hz), { 1.21 (3H, s) 1.27 (3H, s), l.78 (lH, d. J 11.3Hz), 1.91 (lH. d. J 1S.7Hz) 
} all superimposed on 1.11-2.26 (9H, m). 2.63 (lH, dd, J 15.6, 10.3Hz), 2.82 
OH. q, obscured by HOD}. 3.14 (3H, s}. 3.49-3.53 (lH, m), S.02 (l H, d, J 
17.6Hz), 5.35 (lH, d,J 10.7Hz), 5.83 (lH, d.J 10.2Hz), 6.52 (lH. dd.] 17.6, 

25 10.7Hz). 

Method l 

(3R)· 3-Deoxo-11-deoxy-3-methoxy-l l-oxo-4-epi-mutilin ( 1.0 g, 2.97 mmoJ) was 
dissolved in toluene under an atmosphere of argon. The solution was cooled to 
oac and treated with phosgene (2.82 ml of 12.5% w/w solution in toluene. 3.56 

30 mmol} followed by pyridine (0.24 ml, 2.97 mmol). The heterogeneous reaction 
mixture was srin'ed at room temperature. After 2 and 12 hour intervals the same 
quantities of phosgene and pyridine were add~. The reaction mixture was then 
diluted with toluene (40 ml) and washed with saturated sodium chloride solution 
adding just enough water to completely dissolve all the solid in the aqueous 

35 phase. After drying (MgS04} the material was purified by chromatography on 
silica gel to give the title compound as a crystalline solid (926 mg. 78%). 
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Step 2. (3R)-3-Deoxo-11-deoxy-3-methoxy-l l-oxo-14-0-(indotinylcarbonyl)· 
4-epi-mutilin 

(3R)-3-Deoxo-11-deoxy-3-methoxy-11-oxo-)-4-epi-mutilin 14-chlorofonnate 
(300 mg, 0. 7 S mmol) was dissolved in dry CH2Cl2 whilst under an atmosphere 

5 of argon. The solution was treated with indoline (268 mg. 2.2 mmol) and the 
reaction stirred at room temperature for 15 minutes. The mixture was diluted 
with CH2CI2 and washed sequentially with I .OM HCI followed by water and 
saturated sodium chloride solution. The organic phase was dried (MgS04) and 
the solvents removed by evaporation under reduced pressure. Purification was 

10 achieved by chromatography on silica gel loading and eluting with 1:9 ethyl 
acetate - hexane. The title compound was isolated as a foam {308 mg. 86%); 
Vmax (CH2CI2) 2930, 1731, 1696,and 1602cm·l; lff NMR (d6-ace10ne)0.8S-
0.91 (3H. m), I.02 (3H, d, J 6.4Hz), 1.11-1.79 (14H, m), 1.90-2.23 (3H, m),2.42-
2.63 (lH. m), 3.01 OH. q, J 6.4Hz). 3.18-3.27 (SH. m). 3.50-3.59 (lH. m). 4.04-

15 4.18 (2H, m), 4.99 (lH. d. J 17.6Hz), 5.30 {lH. d, J 10.SHz), 5.83-5.87 (lH, m), 
6.82·6.99(m), 7.16-7,23 (m). 7.88-7.9l(m) (total 4H); MS {El)m/z479(M+), 
(NH3DCI) m/z 480 (MH+). 

Step 3: 14-0-(lndolinylcarbonyl)mutilin 

(3R)-3-Deoxo-11-deoxy-3-methoxy-1 l-oxo-l 4-Q:{indolinylcarbonyl)-4-epi-
20 mutilin (260 mg. 0.54 rnmol) in dioxane (5 ml) was treated with a saturated 

solution of zinc chloride in cone. HCJ (0.5 ml) as described in Example 1 Step 2. 
The title compound wa.~ isolated as a solid which was crystallised from CH2a2 -
hexane(195 mg, 77%); Vmax (CH202) 3627. 3563, 2934. 1734. 1697. 1602, 
1487. and 1407 cm·l; lH NMR (CDCl3) 0.76 (3H, m), 0.89 (3H, d,J7.1Hz), 

25 1.06-1.83 (l6H. m), 2.14-2.29 (4H. m). 2.44 (IH, quint, J 6.9Hz), 3.12 (2H, t, J 
8.6Hz), 3.38 (lH. m}, 3.94-4.04 OH. m), 5.22 (IH, dd,J 17.5, l.5Hz), 5.38 (lH, 
dd,J 11.0, 1.SHz), S.72-5.86 (lH. m>. 6.58-6.64 (lH, m), 6.92-6.98 (m). 7.19-
7.22 (rn), 7.89-7.92(m) (total 4H); MS (El} m/z 465 (M+). C29H39N04 requires 
465.2879, Found: 465.2885. 

30 Example 13. Mutilin 14·[N·(2-Hydroxyethyl)carbamate] 

Step l. (3R)·3·Deoxo-U-deoxy-3-methoxy-ll-oxo-4-epi-mutilin 14-[N-(2-
hydroxyetbyl)earbamate) 

(3R)-3-Deoxo-1 J-deoxy-3-methoxy-11-oxo-)-4-epi-mutilin 14-chlorofonnate 
(300 mg, 0.75 mmol) (prepared as described in Example 12, Step 1, Method 2) 

23 
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was dissolved in dry dichloromethane (5 ml) and tteaied with ethanolamine 
(0.137 ml. 2.25 mmol) and reacted as described in Example, Step 1. The title 
compound was isolated as a foam (323 mg. quant.); Vmax (CH202) 3616. 3446, 
2931. 1699, and 1513 cm·l; lH NMR (CDCl3) 0.85 (3H, d, J6.9Hz), 0.98 {3H. 

S d, J 6.4Hz), 1.23 (6H, s). 1.61 (tH. d, exchange in 020) superimposed on 0.95-
1.72 (7H, m), 1.93-2.04 (2H, m), 2.14-2.36 (JH, m). 2.41 (IH. dd, J lS.2, 
10. lHz). 2.93 OH. q, J 6.4Hz). 3.22 (3H, s), 3.37-3.48 (3H, m), 3.72 (2H, m, 
collapses tot in D20, J S.OHz). S.00 (lH, d, J 17 .6Hz) superimposed on 5.04 
(lH. broad s) 5.29 (lH, d, J 10.BHz), 5.69 (lH, d, J 9.9Hz), 6. 73 (lH. dd, J 11.S, 

10 10.6Hz); MS {NH3DCJ) mlz 422 (MH+), mlz 439 (MMi4+). 

Step 2. Mutilln 14-(N·(l-Hydroxyethyl)carbamate} 

(3R)-3-Deoxo-11-deoxy-3-methoxy .. 11-oxo-4-epi-mutilin 14-[N-(2-
hydroxyethyl)carbamate J (300 mg, 0.56 mmol) in dioxane (5 ml) was treated 
with a saturated solution of zinc chloride in cone. HCJ (0.5 ml) as described in 

15 Example 1 Step 2. The title compound was isolated as a solid which was 
crystallised from CH202' hexane(108 mg. 47'1>); Vmu {CH202) 3620. 3564, 
3446,2937.1733, 1712. ISll.and J45Scm-1; lff NMR(CDCl3)0.76(3H,d.J 
6.4Hz). 0.86 (3H. d. /7.0Hz). 1.08-1.81 (16H, m) {including 1.16 (3ff. s). 1.40 
(3H. s)}, 2.08 (lH, broads) superimposed in 1.98·2.13 OH. m). 2.18-2.24 (2H. 

20 m). 2.39 (lH. quint, J 6.9Hz). 3.31-3.38 (3H, m), 3.68 (2H, m. collapses tot in 
D20. J 5.0Hz), 4.98 OH. broad t). S.20 OH. dd, J 17.5. l .5Hz). 5.35 OH. dd, J 
11.3, 1.SHz). 5.64 OH, d, J 8.3Hz). 6.56 (lH. dd, J 17.4. 11.0Hz); MS (El) mlz 

484 (M+). C23H37N05 requires 407 .2762, Found: 407.2670. 

Example 14. Mutilin 14-(N-Methyl-N-benzylcarbamate) 

25 Step 1. (3R)·3-Deoxo-11·deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-(N­
methyl-N-benzylcarbamate) 

(3R)-3-Deoxo- l 1-deoxy· 3-methoxy-11-oxo-)-4-epi-mutilin 14-chloroformate 
(300 mg, 0.75 mmol) (prepared as described in Example 12, Step 1, Method 2) 
was dissolved in dry dichloromethane (5 ml) and treated with N-methyl-

30 bcnzylaminc (0.293 ml. 2.25 mmol) and reacted as described in Example , Srep 1. 
The title compound was isolated as a foam (323 mg, 9011.); Vmu. (CH202) 
2981, 2929. 1698, and 1454 cm·l; lff NMR (CD03) 0.87 (3H, d,J6.7Hz), 0.98 
(3H, d. J 6.4Hz), 1.20 OH. s) and 1.26 (3H. s) both superimposed on 1.07-1.74 
(12H. m), 1.99-2.04 (lH, m). 2.16-2.24 (lH. m), 2.82 and 2.92 (3H, s+s). 2.92 

35 (lH, m). 3.21 and 3.23 (3H, s+s), 3.46-3.56 (lH, m). 4.28 and 4.76 (ABq, J 



W097125309 PCT/EP96/05874 

15.2Hz) with 4.32 and 4.76 (ABq, J 15.7Hz) (total 2H). 5.01 (lH. d,J 17.6Hz). 
S.32 (lH, d,J 10.2Hz). 5.72 (1H,d,J9.9Hz). 6.79-6.90 (lH.m). 7.22-7.31 (SH, 
m}; MS (NH3DCI) ml: 482 (MH+), mlz 499 (MNH4+); MS (El) m/z 481 (M+). 
C3()143N04 requires 481.3192. Found: 481.3199. 

5 Step 2. Mutilin 14-(N·Methyl-N·benzylcarbamate) 

(3R)-3-Deoxo-l l-deoxy-3-methoxy-11-oxo-4-epi-mu1ilin 14-(N-methyl-N­
benzylcarbamare) (270 mg, 0.56 mmol} in dioxane (5 ml) was treated with a 
satmated solution of zinc chloride in cone. HCl (0.S ml) as described in Example 
1 Step 2. The title compound was isolated as a solid (187 mg, 72%); Vmu 

10 (CH2C2) 3656. 3564. 2932, 1734, 1688, and 1453 cm·l; lff NMR (CDCl3) 0.76 
(3H, d, J S.9Hz). 0.86 (3H, d, J7.0Hz), 1.41-1.81 (ISH, m). 1.97-2.42 (SH. m), 
2.78 and 2.89 (3H, s+s), 3.32-3.38 (lH, m), 4.24 and 4.34 (lH. di-d.J 15.8Hz). 
4.61 (lH, d.J 15.3Hz).5.32 (lH, d,J 17.5Hz). S.38 (lH. d,J 10.8Hz), 5.75 (IH, 
d,J8.3Hz), 6.56-6.73 (IH, m). 7.20-7.31 (SH, m); MS (El) m/z467 (M+); MS 

IS (NH3DCI) mlz 468 (MH+). 

Example IS. 14 .. 0·(Morpholinocarbonyl)mutilin 

Step 1. (3R)·3-Deoxo-11-deoxy-3-methoxy· 11-oxo-14.0· 
(morpholinocarbonyl)-4 .. epi-mutilin 

Morpholine (0.2 ml, 2.29 mmol) was added to a solution of (3R)-3-deoxo-l 1-
20 deoxy-3-methoxy-1 I-oxo-4-epi-mutilin 14-chlorofonnate (300 mg. 0.75 mmol) 

(Example 12. Step I. Method 2) in dichloromethane (5 ml) under an atmosphere 
of argon. After two days the reaction was diluted with dichloromethane and 
washed with JM HCI. The organic phase was dried (MgS04) and the solvent 
removed to afford the crude product. Chromatography on silica gel afforded the 

2S tide compound (193 mg. 57%); Vmax (CH2Cl2) l69lcm-1, IH NMR (CDC13) 
6.79 (lH, dd, J 17.6, 10.7Hz), 5.86 (1H,d,J9.9Hz), 5.31(lH,d,J10.7Hz), 
5.01 (lH, d,J 17.6Hz), 3.66 (4H, m), 3.49 (SH, m), 3.22 (3H, s), 2.93 (lH, q,J 
6.4Hz), 2.43 (lH. dd, J 15.2, 10.0Hz), 2.20 (IH, m ), 1.99 (2H, m), 1.72 OH. d,J 
11.3 Hz).1.63 (lH, d, J IS.2 Hz), 1.52-1.20 (SH, m), 1.23 (3H,s). 1.20 (3H. s), 

30 1.09 (lH, m), 0.98 (3H, d, J 6.4Hz), 0.89 (3H. d, J 6.9Hz). MS(EI), mlz 447 (M+) 
Found: 447.2990. C26H41N05 requires 447.2985. 

Step 2. 14.0·(Morpholinocarbonyl)-mutilin 

The product of Step 1 (153 mg, 0.34 mmol) in dioxane (5 ml) was treated with a 
saturated solution of zinc chloride in cone. HCJ (1 ml). as for Example 1 Step 2, 

ZS 
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to afford the title compound (81 mg, 55%); Vmax (CH2C12) 3563, 1733, and 1689 
cm·l, lH NMR (CDCl3) 6.62 (lH. dd.J 17.4. 11.0Hz), 5.70 (lH. d,J 8.4Hz). 

S.37 (IH. dd, J 11.0, l.6Hz), 5.21 (lH, dd, J 17.4. I.6Hz). 3.62 (4H. m), 3.43 

(4H, m), 3.35 (IH, d, J 11.2, 6.6 Hz), 2.36 (lH, quintet, J 7.0Hz), 2.22 C2H. m), 

5 2.10 (lH. br), 2.04 (lH, m), 1.81-1.57 (4H, m), 1.54-1.34 (4H, m), 1.43 (3H, s), 

1.19 (IH, m). 1.17 (3H, s), 0.86 (3H, d, J 7.0Hz), 0.74 (3H, d, J 6.5Hz). MS(EI} 

mlz 433 (M+) Found: 433.2834, C25H39N05 requires 433.2828. 

Example 16. Mutilin 14-(N-methyl-N-phenylcarbamate) 

Step 1. (3R)-3-Deoxo-11-deoxy-3-methoxy·ll·oxo-4·epi-mutilin 14-(N· 

10 methyl-N-phenylcarbamate) 

N-Methylaniline (0.3 ml, 2.32 mmol) was reacted with (3R)-3·deoxo-l l-deoxy-3-
methoxy-l 1-oxo-4-epi-mutilin 14-chloroformate (300 mg, 0. 75 mmol} (Example 
12, Step 1, Method 2) in dichloromethane (5 ml), as for Example 12 Step 2. to 

afford the title compound (287 mg, 81 %); Vmu (CH2Cl2) 1693 cm·l; lff NMR 

15 (CD03) 7.37 (2H. m), 7 .24 (3H, m), 6.83 (l H, m), 5.69 (lH, m), 5.30 (lH, d, J 

10.7Hz}. 5.00 (]H, d.J 17.SHz}, 3.45 (lH, m}, 3.32 (3H, s}, 3.19 (3H, s), 2.92 
UH. m), 2.41 (lH. m), 2.18 (lH. m), 1.99 (2H, m), 1.74-1.58 (3H, m). 1.38-1.02 

(1 IH. m), 0.97 (3H, d, J 6.4Hz), 0.82 (3H, m); MS(EI) mtz 467 (M+) Found: 

467 .3040. C29H41 N04 requires 467 .3036. 

20 Step 2. Mutilin 14-(N-methyl-N-phenylcarbamate) 

The product of Srep 1 (270 mg, 0.58 mmol) in dioxane (Sml) was ireated with a 

saturated solution of zinc chloride in cone. HCl (1 ml), as for Example 1 Step 2. 

to afford the title compound (172 mg, 66%); Vmax (CH202) 3562, 1734, 
169Jcm-1; lH NMR (CD03) 7.34 (2H, m), 7.20 (3H, m). 6.64 OH. dd,J 17.3, 

25 11.0Hz). 5.71 (1 H. m), 5.38 (IH, d, J 10.7Hz), 5.23 (lH, d, J 17.6Hz). 3.33 (lH. 

dd, J 11.2, 6.7Hz). 3.28 (3H, s), 2.38-2.05 (SH, m). l.78-1.07 (9H, m). 1.58 (3H, 

s), 1.18 (3H, s}. 0.85 (3H. d, .17.0Hz), 0.74 (3H, m); MS(EI) m/z 453 (M+) 

Found: 453.2884. C2gH39N04 requires 453.2879. 
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Example 17. Mutilin 14-[N-(3-dimethylaminopropyl)carbamate] 

Step 1. (3R)-3-Deoxo-11-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-[N-(3-
dimethylaminopropyl)carbamate] 

3-Dimcthylaminopropylamine (0.07 ml. 0.56 mmol) was reacted with (3R)-3-
5 deoxo-1 l-deoxy-3-methoxy-11-oxo-4--epi-mutilin 14-chlorofonnate (170 mg, 

0.43 mmol) in dichloromethane (3 ml), as for Example 12 Stepl, to afford the 
tidecompound(l47mg, 74~); Vmax (CH202)3447, 1698cm·l, lffNMR 
(CDC13) 6.78 (IH, dd.J 17.5. 10.7Hz), S.62 (IH. dd,J 9.9Hz), S.SZ (lH, m), 
5.29 (lH, d. J 10.7Hz), 4.99 {lH, d, J 17.SHz), 3.48-3.15 (3H, m), 3.21 {3H, s), 

10 2.94 (lH, q, J 6.4Hz), 2.42 (lH, m). 2.33 (2H, t, J 6.7Hz), 2.21 (6H, s), 2.16 (lH, 
m), 1.98 (2H, m), 1.83 (lH, br), l.67 (SH, m), l.47 (lH, m), 1.30-1.0S (3H. m}, 
1.18 (6H, s), 0.97 (3H, d,J 6.4Hz), 0.85 C3H, d,J 6.9Hz). MS(EI) m/z462 (M+) 
Found: 462.3457, C27f4~204 requires 462.3458. 

Step 2. Mutilin 14-[N.(3-dimethylaminopropyl)carbamate) 

15 The product of Step l (141 mg, 0.3 mmoJ) in dioxane (3 ml) was treated with 
concentrated HCI (1 ml), and stirred at room temperature for 24h. The reaction 
was carefully partitioned between cthyJ acetate and saturated sodium hydrogen 
carbonate and the aqueous phase reextracted with ethyl acerate. The combined 
organics were dried (MgS04) and concentrated to afford the tide compound 

20 (123mg, 90%); Vmax {CH2Cl2) 3447, 1733, 1708cm·l; lff NMR (CDCl3) 6.61 
(lH. dd, J 17.4, 11.0Hz), 5.63 (lH. d, J 8.4Hz), 5.35 (2H, includes 1H. dd, J 
11.0, 1.SHz), S.19 (JH, dd, J 11.4, 1.6Hz), 3.22 (3H, m), 2.35 (4H, m). 2.19 (6H, 
s), 2.00 (2H, m), 1.68 (7H, m), 1.42 (7H, m), 1.16 (3H. s}. 1.15 (lH. m), 0.8S 
(3H, d, J 7.0Hz), 0.76 (3H, d, J 6.0Hz); MS(EI) mlz 448 (M+) Found: 448.3302, 

25 C2@44N204 requires 448.3301. 

Example 18. Mutilin 14-(N·hydroxycarbamate) 

Step 1. (3R)-3-Deoxo-11-deoxy-3-methoxy-Jl-oxo-4-epi-mutilin 14-(N· 
hydroxycarbamate) 

Hydroxylamine hydrochloride (50mg, 0.72mmol) was reacted with (3R)-3-deoxo-
30 Il-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-chloroformate (150 mg, 0.38 

mmol) and diisopropylethylamine (0.2 ml. 1.15 mmol) in dichloromethane (3 
ml), as for Example 12 Step2, to afford the tide compound (80mg, 54%); Vmu 
(CH202) 3334, 1720, 1698 cm-1; lH NMR (CDCJ3) 7.18 (IH, s). 6.67 (2H 
includes IH. dd, J 17.5, 10.6Hz). 5.73 (lH. d,J 9.9Hz). 5.29 (lH, d,J 10.7Hz). 
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S.02 ClH. d, 17.SHz), 3.44 (lH, ddd.J 11.2, 8.0, 5.4Hz), 3.21 (3H, s), 2.89 (lH. 
q, J 6.4Hz). 2.45 (lH, dd, J 15.2, 10.JHz), 2.19 (IH, m), 1.99 (2H, m), 1.72 (lH, 
d, J 11.3Hz), 1.62 (lH, d.J 1S.2Hz), 1.49 (2H, m). 1.35-1.03 (4H, m}, 1.19 (6H, 
s), 0.99 (3H, d, J 6.4Hz), 0.84 (3H, d.J 6.9Hz); MS(3 NOBA sodium) m/z 416 

S (MNa+). 

Step 2. Mutilin 14-(N-hydroxycarbamate) 

The product of Step 1 (72mg, 0.18mmol) in dioxane (3ml) was treated with a 
saturated solution of zinc chloride in cone. HCl ( l ml), as for Example 1 Step 2, to 
afford the title compound (47mg, 68%}; Vmax (KBr disc) 3418, 1728cm·l, lH 

10 NMR (COCl3) 9.38 (lH, s), 8.59 OH. s), 6.24 (lH, dd. J 17.7, 11.lHz), S.46 
(lH, d, J 8.0Hz), 5.11 OH. cld,J 17.7, 1.8Hz). 5.04 OH. dd, J 11.2, l.9Hz). 4.46 
(lH, d,J 6.lHz). 3.40 (IH, m.). 2.36 OH.hrs). 2.09 (4H, m), I.65 (2H, m), 1.49 
(2H, m), 1.33 (3H, s), 1.26 (3H, m), 1.06 (4H, includes 3H, s), 0.81 (3H, d, J 
6.8Hz), 0.67 (3H.br d, J 5. 7Hz); MS(CI) m/z 397 (MNH4+). 

15 Example 19. Mutllin 14-(N·methoxycarbamate) 

Step 1. (3R)-3-Deoxo-11-deoxy-3-methoxy-U-oxo-4-1pi-mutilin 14-(N­
methoxycarbamate) 

Methoxylamine hydrochloride (70 mg, 0.84 mmol) was reacted with (3R)-3· 
deoxo-11-deoxy-3-methoxy-l t-oxo-4-epi-murilin 14-chlorofonnate (167 mg, 

20 0.42 mmo)) and diuopropylethylamine (0.22 ml, 1.26 mmol) in dichloromethane 
(3 ml), as for Example 12 Step2, ro afford the title compound (164mg, 96%); 
Vmax (CH2CJ2) 3379. 1742, 1698 cm·1• lH NMR CCDCl3) 7.39 (lH, s), 6.70 
(IH, dd.J 11.5. 10.7Hz), 5.73 OH. d,J IO.OHz), 5.29 (lH. d, J 10.7Hz), 5.00 
(lH, d, 17.SHz), 3.75 (3H,s), 3.46 (lH. ddd,J 11.2. 4.9, 2.9Hz), 3.21 (3H, s), 

25 2.90 (lH. q. J 6.4Hz), 2.46 (lH. dd,J 15.3, 10.lHz), 2.19 (lH, m). 2.00 (2H, m), 
1.72 (IH, d, J l l.3Hz). 1.65(IH,d.J15.3Hz), 1.57 (2H. m), 1.36·1.06 (4H, m), 
1.21 (3H. s). 1.19 (3H. s). 0.99 (3H, d,J 6.4Hz). 0.86 (3H, d, J 6.9Hz)~ MS(EI) 
mlz 407 (M+) Found: 407.2670. C23H37N05 requires 407 .2672. 

Step 2. Mulilin 14-(N-methoxycarbamate) 

30 The product of Step 1 (144 mg. 0.35 mmol) in dioxane (3 ml) was treated with a 
saturated solution of zinc chloride in cone. HCI (1 ml}, as for Example l Step 2, 
to afford the title compound (98mg, 70%); Vmax (CH202) 3379, 173Scm-1, lff 
NMR (CD03) 7.28 (lH. s). 6.S4 UH. dd. J 11.4, 11.0Hz), 5.71 (lH, d. J 8.5Hz), 
5.37 (IH, dd, J 11.0, l.SHz), 5.22 (lH, dd. J I 7.4, l .SHz). 3.71 {3H, s), 3.35 (IH. 

21 
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dd.J 10.8. 6.7Hz), 2.34 (lH, quintet,J 6.9Hz), 2.23 (2H, m), 2.08 (2H. m), 1.71 
(4H, m). 1.46-1.38 (4H, m), 1.42 (3H, s), 1.18 (3H. s), 1.15 Oa m), 0.88 (3H, d, 
J 7. lHz), 0. 78 (3H, d, J 6.6Hz), MS{Cl) mlz 411 (MNff4+). 394 (MH+). 

Example 20. Mutilin 14-(N·dimethylaminocarbamate) 

5 Step 1. (3R)·3·Deoxo-ll-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-(N· 
dimethylaminocarbamate) 

1,1-Dimethylhydrazine (0.04 ml, 0.52 mmol) was reacted with (3R)<3-deoxo-l 1-
deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-chloroformate (167 mg, 0.42 mmol) 
and diisopropylethylamine (0.15 ml, 0.86 mmol) in dichloromethane (3 ml), as 

10 for Example 12 Step2, to afford the title compound (130mg, 73%); Vmax 
(CH202) 3330, 1729, 1696 cm-1, lff NMR (CDC13) 6.78 (lH, dd, J 17.5, 
10.7Hz), S.66 {lH, d, J 9.9Hz}, 5.54 OH. br s), 5.26 (lH, d, J l0.7Hz), 4.98 (lH, 
d, 17.SHz), 3.46 OH. ddd,J 11.2, 4.7, 2.9Hz). 3.21 (3H, s). 2.92 (lH, q, J 
6.4Hz), 2.58 (6H,s), 2.40 (lH, dd,J 14.9, 10.2Hz), 2.18 (IH. m).1.98 (2H, m), 

15 1.64 (3H, m), 1.S3-l.OS (SH, m). 1.18 (6H, s), 0.98 (3H, d, J 6.4Hz). 0.84 (3H, d, 
J 6.9Hz); MS(El) mlz 420 (M+) Found: 420.2994. C24JLroN204 requires 
420.2988. 

Step 2. Mutilin 14-(N-dimethylaminocarbamate) 

The product of Step I (114 mg, 0.27 mmol) in dioxane (3 ml) was treated with 
20 concenuated HCJ (lml), as for Example 17 Step 2, to afford the title compound 

(98mg, 89%); Ymax (CH2CJ2) 3330, l 732cm·1, lff NMR (CD03) 6.60 (lH, dd, 
J 17.4, 11.0Hz). 5.65 (lH, d. J 8.4Hz), 5.41 (lH. br s), S.34 (lH. dd, J 11.0, 
l.SHz). S.19 (IH, dd, J 11.4, 1.SHz), 3.34 (IH, dd, J 10.9, 6.6Hz). 2.55 (6H. s), 
2.36 (lH, quintet,J 6.9Hz). 2.22 (2H, m). 2.03 (2H, m). 1.81-1.59 (4H, m), 1.42 

25 (7H, m), l.16 (3H. s), 1.12 (lH. m), 0.87 (3H, d,J7.0Hz),0.76 (3H, d,J6.2Hz); 
MS(EI) mJz 406 (M+) Found: 406.2838, C23H3gN204 requires 406.2832. 

Example 21. Mutilin 14-(N-(methanesulphonylamino)carbamate] 

Step 1. (3R)·3-Deoxo.ll-deoxy-3-methoxy-11-oxo-4·epi-mutilin 14-[N­
(methanesulphonylamino )carbamate] 

30 Methanesulphonyl hydrazide (94 mg, 0.85 mmol) was reacted with (3R)-3-deoxo-
11-deoxy-3-methoxy-1l-oxo-4-epi-mutilin14-chlorofonnate (170mg, 0.43 
mmol). dii.topropylethylamine (0.19 ml. l.09mmol) and 4-
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dimethylaminopyridine (catalytic amount} in dichloromethane (3 ml), as for 

Example 12 Step2, to afford the title compound (179mg, 89%); Vmax {CH2Cl2) 

3372, 1716, 1698 cm·l, lff NMR (CDCl3) 6.63 (lH, dd, J 17.S. 10.7Hz). S.85 

(la d,J 10.tHz), 5.31 OH, d,J 10.7Hz). S.03 (lH. d, 17.5Hz), 4.32 (2H. s), 
5 3.47 (lH, ddd, J 11.3, 8.1, S.3Hz), 3.33 (3H, s), 3.22 (3H. s), 2.87 (lH, q, J 

6.4Hz). 2.57 (lH, dd, J 15.3, 10.lHz), 2.21 (lH, m), 2.00 (2H, m), 1.76 (lH, d, J 

11.3Hz). 1.67 (JH, d, J 15.3Hz), 1.54-1.05 (6H, m), 1.33 (3H, s). 1.21 (3H, s). 

1.00 (3H, d, J 6.4Hz), 0.87 (3H, d, J 6.9Hz); MS(EI) mlz 470 (M+). 

Step 2. Mutilin 14-(N·(methanesulphonylamino)carbamate] 

10 The product of Step 1 (124 mg. 0.26 mmol) in dioxane (3 ml) was ttcated with a 

saturated solution of zinc chloride in cone. HO (1 ml), as for Example 1 Step 2. 
to afford the title compound (102mg, 85%); Vmax (CH202) 3371, 1733cm·l, lH 

NMR (CDC13) 6.48 (1H, dd, J 17.4. 11.0Hz). 5.81 OH. d,J 8.6Hz), 5.37 (1H, 

dd, J 11.0, 1.4Hz), 5.23 (lH, dd.J 17.4, 1.4Hz), 4.28 (2H, s), 3.37 OH. dd,J 

15 10.6, 6.7Hz). 3.29 (3H. s). 2.24 (4H, m). 2.12 OH. br s), 1.81-1.41 (SH. m), 1.59 

(3H, s), 1.19 (3H, s), l.17 (lH. m), 0.89 (3H, d, J7.0Hz), 0.77 (3H,d,J 6.8Hz); 

MS(CI) mlz 474 CMNff4+). 

Example 22. Mutllin 14-(N-methanesulphonylcarbamate) 

Step 1. (3R)·3·Deoxo-11-deoxy-3-methoxy-tt-oxo-4-epi-mutilin 14·(N-

20 methanesulphonylcarbamate) 

Methanesulphonamide (80 mg, 0.84 mmol) in DMF (0.5 ml) was reacted with 

(3R)-3-deoxo- l 1-dcoxy-3-methoxy-11-oxo--4-epi-mutilin 14-chlorofonnate (170 

mg, 0.43 mmol), diisopropylethylaminc (0.19 ml. 1.09 mmol) and 4-

dimethylaminopyrldine (catalytic amount) in dichloromethane (3 mlh as for 

25 Example 12 Step2. to afford the title compound (19lmg, 98%); Vmu (CH202) 

3364, 1742. 1698 cm·l, lH NMR (CDCl3) 6.59 (lH, dd, J 17.5, 10.7Hz), S.80 

OH. d,J 10.0Hz). 5.31 (lH,. d,J 10.7Hz), 5.07 (lH, d, 17.5Hz), 3.44 (lH, ddd, J 

11.2, 8.2, 5.5Hz), 3.32 (3H, s), 3.22 (3H, s), 2.86 (lH, q, J 6.4Hz), 2.52 (lH, dd. 

J 15.4, 10.lHz). 2.20 ClH. m), l.99 (2H, m), 1.74 (lH, d.J 11.3Hz), 1.66 (IH, d, 

30 J 15.4Hz). 1.55-1.05 (6H, m), 1.23 (3H, s}, 1.21 (3H, s), l.03 (3H, d, J 6.4Hz), 

0.88 (3H, d, J 6.9Hz); MS(EI) m/z 455 (M+). 

Step 2. Mutilin 14-(N-methanesulphonylcarbamate) 

The product of Step 1 (144 mg, 0.32 mmol) in dioxanc (3 ml) was treated with a 

saturated solution of zinc chloride in cone. HCI (1 ml). as for Example 1 Step 2, 

.lO 
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to afford the title compound (113mg. 81%); Vmax (CH20:z> 3366. 1737cm-l. lH 
NMR (CDCl3) 6.45 (lH, dd, J 17.4. 11.0Hz), 5.75 (lH, d, J 8.SHz), 5.37 (lH, 
ddtJ 11.0, 1.3Hz). 5.23 (lH, dd,J 17.4, 1.4Hz), 3.36 {lH. dd, J 10.4. 6.7Hz}, 
3.27 (3H, s), 2.24 (4H. m), 2.09 ( 1 H, br s). 1.81-1.40 (8H, m), 1.43 (3H, s), 1.20 

5 (3H, s), 1.19 (lH, m), 0.89 (3H, d, J 7.0Hz), 0.78 (3H, d,J 6.8Hz); MS(Cl) mlz 
4S9 (MNJti+). 

Example 23. Mutilin 14-(N-benzoylaminocarbamate) 

Step 1. (3R)·3·Deoxo-11-deoxy-3-methoxy-11-oxo-4·epi-mutilin 14-(N­
benzoylaminocarbamate) 

10 Benzoic hydrazide{90 mg, 0.66 rnmol) was reacted with (3R)-3-deoxo-11-deoxy-
3-methoxy-1 J-oxo-4-epi-mutilin 14-chlorofonnate (130 mg, 0.33 mmol), 
diisopropylethylamine (0.17 ml. 0.98mmo1) in dichloromethane (3 ml), as for 
Example? Stepl, to afford the title compound (163mg, 100%); Vmax (CH202) 
3403, 1729, 1696 cm·I, lH NMR (CDCl3) 8.12 (lH, br), 7.82 (2H, d,J 7.3Hz), 

15 7.56 (lH, t. J 7.3Hz), 7.45 (2H, r, .I 7.4Hz), 6.84 (IH, br), 6.68 (lH, dd, J 11.5, 
10.7Hz), 5.73 OH, ~J 9.9Hz), 5.26 {lH, d, J 10.7Hz}, 5.00 (lH, d, 17.SHz), 
3.44 (lH, m), 3.22 (3H, s), 2.89 (lH, q, J 6.4Hz), 2.47 {IH, dd,J 15.2, 10.0Hz), 
2.19 (lH, m). 2.01 (2H, m). 1.75-1.20 (I3H, m), 1.12 (lH, m), 0.98 (3H, d, J 
6.4Hz), 0.94 (3H, br d, J 6.5Hz); MS(El) mlz 496 (M+). 

20 Step 2. Mutilin 14-(N·benzoylaminocarbamate) 

The product of Step 1 ( 153 mg, 0.31 mmol) in dioxane (3 ml) was treated with a 
saturated solution of zinc chloride in cone. HCI (1 ml), as for Example 1 Step 2, 
to afford the title compound (1lOmg,67%); Vmax (CH2Cl2) 3405, 1734, 1691 
cm·l. lH NMR (CDQ3) 8.14 OH. br), 7.79 (2H, d, J 7.2Hz). 7.54 (lH, t, J 

25 7.3Hz), 7.43 (2H, t, J 7.4Hz), 6.80 (lH. br), 6.52 (1 H. dd, J 17.4, 11. lHz), 5.69 
(lH, d,J 8.SHz), 5.34 OH, dd,J 11.3Hz), 5.23 (lH, dd, J 17.4Hz). 3.36 (lH, dd, 
J 10.7, 6.SHz). 2.27 (3H, m), 2.07 (2H, m). 1.80.1.43 (SH, m), 1.61 (3H, s), 1.19 
{3H, s), 1.18 (IH, m), 0.87 (6H, d, J 6.9Hz}; MS(EI) mlz 482 (M+). 

31 
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Example 24. Mutilin 14-(N-benzoylcarbamate) 

Step 1. (3R) .. J-Deoxo-ll-deoxy-3-methoxy-ll..oxo-4·epi-mutilin 14-(N· 

benzoylcarbamate) 

(3R)-3-Deoxo-11-deoxy-3-methoxy-l l-oxo-4-epi .. murilin (335 mg. 1.0 mmol) 

S was reacted with benzoyl isocyanate (0.25 ml, 2.0 mmol) in dichloromethanc (5 
ml), as for Example 1 Step 1. to afford the title compound ( 478mg. 99% ); Vmax 

(CH2C12) 3423, 1777, 1714 1698 cm·l, lH NMR (CDC13) 7.99 (lH, br s), 7.83 

(2H, d, J7.0Hz), 7.61 CIH. t, J7.3Hz), 7.50 (2H, m), 6.73 (IH, dd, J 17.4. 
10.6Hz), 5.85 (lH, d, J 9.9Hz), 5.30 (lH, d, J 10.7Hz), 5.02 (lH, d. 17.SHz). 

10 3.47 (lH, ddd,J 11.2, 8.3, 5.3Hz), 3.23 (3H, s), 2.91 (lH, q.J 6.4Hz). 2.54 OH. 
dd, J 15.3. 10.lHz). 2.21 (lH, m), 2.01 (2H, m). 1.75 (lH, d,J 11.2Hz), 1.73 
(lH, d, J 15.3Hz), 1.62-1.08 (6H, m), 1.32 {3H, s), 1.21 (3H, s), 1.01 (3H. d, J 
6.4Hz), 0.91 (3H, d. J 6.9Hz); MS(El) m/z 481 (M+) Found: 481.2823, 
C29H39N05 requires 481.2828. 

15 Step 2. Mutilin 14-(N-benzoylcarbamate) 

The product of Step 1 (370 mg, O. 77 mmol) in dioxane (3 ml) was treated with a 

saturated solution of zinc chloride in cone. HCI (1 ml). as for Example 1 Step 2. 
to afford the tide compound (208mg, 58%); Vmax (CH202) 3429, 1779, 1733 
cm·l, lH NMR (CD03) 7.96 OH. s), 7.80 {2H, d, J 7.lHz), 7.59 (lH, t,J 

20 7 .3Hz), 7 .48 (2H, t, J 7.4Hz). 6.56 (lH, dd, J 17 .4, 11.0Hz). 5.84 (tH. d, J 
8.5Hz), 5.38 (IH, dd,J 11.0, 1.SHz). 5.24 (lH, dd,J 17.4, 1.SHz), 3.77 (lH,dd, 
J 10.9. 6.6Hz), 2.35 OH. quintet • .! 7.0Hz), 2.19 (4H, m). 1.82-1.30 (8H, m). 1.52 
(3H, s), 1.20 (3H, s), 1.13 (I H. m). 0.89 (3H, d, J 7 .OHz), 0.81 (3H, d, J = 6.6 
Hz}; MS(CI) m/z 485 CMNH4+). 

25 Example 25. Antibacterial Activity 

The following Table mu.,trates the antibacterial activities of representative 14· 
carbamate derivatives, in comparison with riamulin. Activilies are given as 
minimum inhibitory concentrations (10-6 g/ml), and were determined using a 
standard broth dilution method in microtitre . 

.3Z. 
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Organism mutilin 14- muailin 14-(N· mulilin t4·(N-
liamulin carbamate hydroxy)carbamate benzoyl)carbamate 

(Example?) (Example 18) (Example 24) 

B.f. 1 0.25 ) <0.06 
E.c. 16 2 o.s 0.5 
H.i. 2 2 I 2 
M.c. <0.06 <0.06 <0.06 <0.06 
E.f. >64 4 >64 .>64 
S.a. 0.25 0.5 o.s 0.125 
S.e. 0.125 0.125 o.s <0.06 
S.ag. <0.06 0.5 0.25 <0.06 
S.pn. <0.06 0.5 I <0.06 
S.o. <0.06 0.25 1 <0.06 

B.f. = BOC1eroUJesfragilu 870: E.c. =Escherichia coli DC2; H.i. = Haemophilus injluen:M Ql: 
M.c. = Moraxella cata"halis 1502: E.f. = En1erococcusfaecalis I: S.a. = S1aphylococcu.r aunus 
Oxford: 
S.e. = Staphylococcus epidermUJis PHLN 20; S. ag. = S1replococcu.fi aga/4c1~ Hester. 

S S. pn. = S1reptococcus pneumoniae 1761: S.p. =Streptococcus pyoaenes CN 10. 

Example 26. Mutilin 14-(N-(2-phenylethyl)carbamate] 

Step I. {3R)-3-Deoxo.11-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-[N·(2-
phenylethyl)carbamate] 

Phenethylamine (0.16 ml. 1.29 mmol) was reacted with (3R)-3-deoxo-1 I-deoxy-
10 3-methoxy-11-oxo-4-epi-murilin 14-chloroformate (170 mg. 0.43 mmol) in 

dichloromethane (5 ml), as described in Example 12, Step 2. to afford the title 
compound (200 mg. 97%); Vmax (CH2Cl2) 2902, 2254, 1794, 1703, 1644, and 
1465 cm-I; lH NMR (CD03) 0.84 (3H. d, J 6.9Hz), 0.97 (3H, d, J 6.4Hz), 1.05· 
2.27 (lla m) including 1.14 (3H. s) and J.18 (3H, s), 2.38 (lH. dd,J IS.3. 

15 10.0Hz), 2.82 (lH, dd, J 13.2, 6.9Hz), 2.94 (lH, q, J 6.4Hz), 3.21 (3H. s), 3.37-
3.61 (3H, m), 4.65 (lH, broad t), 5.00 (IH, d, J 17.SHz), 5.31 (tH, d, J 10.6Hz). 
5.64 (lH. d, J 9.8Hz:), 6.75 (lH, dd, .117.8, 10.7Hz), 7.18-7.34 (SH, m); MS 
(NH3DCJ) m/z 482 (MH+). 

Step 2. Mutilin J4-[N·(2-phenylethyl)carbamate} 

20 The product of Step 1 (200 mg, 0.42 mmol) in dioxane (5 ml) was treated with a 
saturated solution of zinc chloride in cone. HO (0.5 ml), as for Example l, Step 

.33 
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2, to afford the title compound (75 mg, 39%); Vmax (CH202> 3445. 1733, 1712. 
and 1635 cm·l; lff NMR (CDCl3) 0.75 (3H, broads), 0.86 (3H,d, J 7.0Hz), 
1.06-2.23 (18H, m) including 1.16 (3H, s) and 1.35 (3H, s), 2.37 (lHt quint.,J 
6.6Hz), 2.77 (IH, q, J 6.SHz), 3.30-3.51 (3H, m), 4.11 (~ q, J 7.2Hz), 4.66 

5 OH. broads), 5.21 (lH, dd,J 17.3, l.2Hz), 5.35 (lH, d, J 10.8Hz). 5.64 (IH, d,J 
8.3Hz), 6.58 (lH, dd, J 17 .4. 10.9Hz). 7.14-7 .31 (5H, m); MS(El) mlz 467 (M+), 
MS (NH3DCI) mlz 468 (MH+). 

Example 27. Mutilln 14-[N·(l·(R)·phenyl·2-
bydroxy)ethylcarbamate] 

10 Step 1. (3R)-3-Deoxo-11-deoxy-3-methoxy-11-oxo-4-epi·mutilin 14-[N-(1-
{R)-phenyl-2-hydroxy)ethylcarbamatel 

(R)-2-Phenylglycinol (177 mg. 1.29 mmol) was reacled with (3R)-3-deoxo-ll­
deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-chloroformate (170 mg, 0.43 mmol) 
in dichloromethane (5 ml), as described in Example 12, Step 2, to afford the title 

15 compound (220 mg, quant.); Vmax (CH2Cl2) 3600, 3433, 2931. 1698, and 1503 
an·l, lH NMR (CDCl3) 0.82 (3H. d, J 6.6Hz), 0.95 (3H, d,J 6.4Hz), 0.98-2.22 
(18H, m}. 2.43 (lH. dd. J 15.3, 10.0Hz), 2.87 OH. q, J 6.SHz), 3.23 (3H, s). 3.46 
(1~ s), 3.89 (2H, m). 4. J 3 (2H. dd. J 14.3, 7.lHz}. 4.87 (1H, broad s). 4.99 (lH. 
d. J 17.SHz), 5.27 (lH, d,J 7.3Hz), 5.64 (1H, d, J 9.9Hz), 6.66 (lH, dd,J 17.4, 

20 10.6Hz), 7.27-7.37 (SH. m). 

Step 2. MutiJin 14-(N-(1 .. (R)-phenyJ .. 2-hydroxy)ethylcarbamate] 

The product of Step 1 (212 mg, 0.42 mmol) in dioxane (5 ml) was treated with a 
saturated solution of zinc chloride in cone. HCJ {0.5 ml)t as for Example 1 Step 2, 
to afford the title compound (81mg,39%); Vmax (CH2Cl2) 3565. 3433, 2961, 

2S 1732, 1713, and 1503 cm·l; lH NMR <CDCl3) 0.73 {3H. broad d), 0.84 (3H, d, J 
7.0Hz). 0.97-1.76 (18H, m), 1.93-2.30 (3H, m), 2.32 (lH, quint.,J 6.6Hz). 3.25-
3.40 (lH, m), 3.70-3.95 (2H, m). 4.75-4.87 (lH, broads), 5.15-5.35 (3H, m), 
5.62 (lH. d. J 8.3Hz). 7 .27-7 .37 (5H,m); MS(EI) m/z 483 (M+)? (NH3DCI) mlz 
484(MH+). 
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Example 28. Mutilin l 4-[N-2·(methoxycarbonyJ)ethylcarbamate] 

Step I. (3R)-3-Deoxo-11-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-[N-2-
(methoxycarbonyl)ethylcarbamate] 

~-Alanine methyl ester hydrochloride (120 mg, 0.86 mmol) was reacted with 
(3R)-3-dcoxo-1 l-deoxy-3-methoxy-1 l ·oxo-4-epi-mutilin l 4-chlorofonna1e (170 
mg, 0.43 mmol) and N,N-diisopropylethyJamine (0.150 ml. 0.86 mmol) in 
dichlorometbane (5 ml), as described in Example 12. Step 2. to afford the title 
compound (185 mg, 93%); Vmax (CHz02) 3446. 2930, 1733, 1709, 1509, and 
1456 crrrl; lH NMR {CDCl3) 0.81 {3H, d. J 6.9Hz), 0.97 (3H, d, J 6.4Hz), 
1.04-1.71 {14H. m), 1.92-2.04 (2H, m), 2.13-2.22 (lH. m), 2.39 (IH. dd, J 15.2, 
10.0Hz), 2.SS (2H, t.J 5.7Hz), 2.92 OH. q, J 6.4Hz), 3.21 (3H, s), 3.41-3.54 
(3H, m). 3.69 (3H, s}. 4.99 OH. d, J 17.6Hz), 5.13 (lH, t,J 6.0Hz), 5.28 (lH. d. 
J 10.7Hz). S.63 (lH, d, J 9.9Hz), 6.74 (IH, dd.J 17.5. 10.7Hz); MS (NH3DCI) 
mlz 464 (MH+), mlz 481 (MNf4+) 

Step 2. Mutitin 14·[N-2-(methoxycarbonyl)etl'lylcarbamate] 

The product of Step 1 (200 mg, 0.42 mmo1) in dioxane (5 ml) was treated with a 
saturated solution of zinc chloride in cone. HO {0.5 ml) and the reaction stirred at 
room temperature overnight. The solution was poured into ethyl acetate and 
saturated sodium chloride solution. The aqueous phase was reextracted with ethyl 
acetate and the combined organic phases were washed with saturated sodium 
hydrogen carbona1e solution (twice). The organic phase was finally washed with 
saturated sodium chloride solution and dried (MgS04). Purification was 
accomplished by chromatography on silica gel, loading in dichloromcthane and 
eluting with mixtures of e1hyl acetate in hexane. The title compound was isolated 
';8 a foam (21mg,12%); Vmax (CH2Cl2) 3564, 3446. 1734. 1713, and 1509 cm·l; 
H NMR {CD03) 0.71 (3H. broad d. J 6.0Hz). 0.85 (3H. d, J 7.0Hz). 1.07-1.79 

(lSH, m) including J.13 (3H. s) and 1.37 (3H. s), 1.96-2.23 (4H. m), 2.35 (lH, 
quint., J 6.9Hz), 2.52 (2H. l, J 5.9Hz). 3.30..3.50 (3H, m), 3.67 (3H, s). 5.06 (lH. 
broad t), S.26 (lH, dd,J 17.5. 1.SHz), 5.34 (IH, dd, J 11.0, 1.5Hz). 5.62 (lH, d, J 
8.4Hz), 6.56 (lH, dd. J 11.4. 11.0Hz); MS(EI) mlz 449 (M+), (NH3DCI) m/z 450 
(MH+). 
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Example 29. Mutilin 14-[N-2-carboxyethylcarbamate) 

Step 1. Mutilin 14-[N-1-carboxyethylcarbamate] 

The sodium hydrogen carbonate solutions from Example 28, Step 2. were 
acidified with hydrchloric acid (5M) and the resulting solution extracted with 

S ethyl acetate (twice). After washing the organic phase with saturated sodium 
chloride solution it was dried (MgS04) and the solvent removed by evaporation 
in vacuo to give the title compound as a white solid (43 mg, 24%); Vmax 

(CH2Cl2) 3446, 2961, 1730, 1714, and 1509 cm-1; lff NMR (CDCl3) 0.72 (3H, 

broad d, J S.7Hz), 0.86 (3H, d. J 7.0Hz). 0.97-1.79 (lSH. m), 1.96-2.23 (SH, m), 

10 2.55-2.60 (2H, m), 3.34-3.46 (3H, m), 5.07-5.38 (3H, m), S.61-5.68 (IH, m), 

6.50-6.52 (lH, m); MS(EI) mlz 435 (M+); MS (NH3DCI) mlz 436 (MH+), m/z 

453 (MNH4+). 

Example 30. Mutllin 14-[N·(hydroxyiminobenzyl)carbamate] 

Step 1. (3R)·3-Deoxo-11-deoxy-3-methoxy-1 l-oxo-4-epi-mutilin 14-(N-
1$ (ltydroxyiminobenzyl)carbamate] 

Benzamidoxime (129 mg. 0.94 mmol) was reacted with (3R}3-deoxo-l l-deoxy-
3-methoxy-11-oxo-4-epi-mutilin 14-chlorofonnate (170 mg, 0.43 mmol) in 
dichloromethane (3 ml), as described in Example 12. Step 2, to afford the title 

compound (180 mg, 84%); Vmax (CH2Cl2) 3519, 3414, 2930, 1759, 1697, 1640, 
20 1586, and 1457 cm·I; lH NMR (CDC13) 0.93 (3H, d. J 6.9Hz), 1.00 (3H, d, J 

6.4Hz). 1.07-1.60 (13H, m) including 1.20 (3H, s) and 1.30 (3H, s). 1.74 (tH, d, 

J 11.2Hz), 1.77 (lH, d, J 15.3Hz), 1.94-2.04 (2H, m), 2.15-2.24 (lH, m). 2.52 

(lH, dd, J 15.2. 10.2Hz). 2.88 (1 H, q, J 6.4Hz). 3.23 C3H. s), 3.43-3.54 (lH, m), 

4.99(lH,d,J17.4Hz), 5.09 (lH. broads), 5.27 OH. d.,J 10.SHz), 5.70 (lH, d. J 

25 10.0Hz), 6.75 (IH, dd,J 17.5, J0.7Hz), 7.38-7.52 (3H, m), 7.69-7.73 (2H, m); 

MS (NH3DCI) mlz 497 (MH+). 

Step 2. Mutilin 14.[N-(bydroxyiminobenzyl)carbamate] 

The product of Step 1 ( 160 mg. 0.33 mmol) in dioxane ( 4 ml) was tteated with a 

saturated solution of zinc chloride in cone. HCl (0.8 ml), as for Example 1, Step 

30 2, to afford the title compound (114 mg. 72%); Vmax (CH2Cl2) 3520, 3414, 2932, 
1761, 1733, 1710, 1640, and 1587 cm·l; lH NMR (CD03) 0.84 (3H, d, J 

6.7Hz). 0.88 (3H, d,J 7.lHz). 0.99-1.82 (16H, m) including 1.19 (3H. s) and 
1.50 (3H, s), 2.08-2.34 (48, m) including 2.32 (lH, quint .. J 6.8Hz), 3.36 (lH. 

dd, J 10.S. 6.6Hz). 5.06 (2H. broads), 5.23 (tH. dd, J 17.3, l.SHz), S.37 (lH. dd, 
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J 11.2, 1.4Hz). 5.69 (lH. d,J 8.6Hz). 6.57 (IH. dd,J 17.3, 11.0Hz), 7.26-7.51 
(3H. m). 7.67-7.71 (2H, m); MS (NH3DCI) mlz 483 (MH+). 

Example 31. Mutilin 14·[N·( 4-methoxybenzoyl)carbamateJ 

Step 1. 4-Methoxybenzoylisocyanate 

5 Silver cyanate (689 mg, 4.6 mmol) was suspended in dry dichloromethane (5 ml) 
under an aanosphere of argon. A solution of 4-methoxybenzoylchloride {682 mg. 
4.0 mmoJ) in dichloromethane (S ml) was added and the heterogeneous mixture 
stirred at re.flux under subdued light according to the method of Arcos et. al. (J. 
Chem. Soc. 1954, 40 I 8). After one hour the reaction was allowed to cool and 

10 filtered through Kieselguhr. The solution was used immediately in the next 
reaction. Vmax (CH2CJ2) 2246 cm·l. 

Step 2. (3R)-3-Deoxo-ll-deoxy-3-methoxy-J 1-oxo-4-epi·mutilin 14-[N-(4-
methoxyben7.oyl)carbamate] 

The solution from step 1 was cooled 10 0°C and treated with {3R)-3-deoxo- l 1-
15 deoxy-3-merhoxy-11-oxo-4-epi-mutilin (335 mg. 1.0 mmol} and the reaction 

stirred for 1 hour. The mixture was dilured with dich1oromethane and washed 
with 1.0M hydrochloric acid foUowed by water and saturated sodium chloride 
solution. After drying (MgS04) the crude material was purified by 
chromatography on silica gel. loading in dichlommethane and eluting with 20% 

20 ethyl acetate in hexane. Evaporation of solvents in vacuo gave the title 
compound (488mg, 95%); m.p. (CH2Cl2fhexane) 168°C; Vmax (CH2a2) 
3427, 3300. 2931, 1774. 1697. 1605, and 1479cm-l; lH NMR (CDCl3) 0.90 
(3H, d, J 6.9Hz), 1.00 (3H. d. J 6.4Hz). 1.07-I.56 (12H, m) including 1.20 (3H. 
s) and 1.32 (3H. s). 1.72 (lH, d.J IS.3Hz), l.74 (lH. d,J l 1.2Hz}, 1.94-2.04 

25 (2H, m), 2.16-2.24 OH. m), 2.53 (lH. dd, J 15.2, 10. lHz), 2.91 (lH, q,J 6.2Hz), 
3.23 (3H. s). 3.42-3.50 (lH, m). 3.87 (3H, s), 5.00 (lH, d, J 17.SHz}, 5.29 (lH, d, 
J 10.7Hz), 5.84 (lH, d, /9.9Hz). 6.73 (lH, dd, J 17.4, 10.6Hz), 6.97 (2H, d,J 
8.9Hz), 7.81 (2H, d, J 8.9Hz); MS (EI) m/z 51 l (MH+); (NH~CI) m/z 512 
(MH+); (Found: C, 70.38; H. 8.21; N. 2.91. C3oft11N06 requires C, 70.42; H, 

30 8.08; N, 2.74) 

Step 3. Mutilin 14-(N-(4-methoxybenzoyl)carbamate] 

The product of Step 2 (440 mg. 0.85 mmol) in dioxane (5 ml) was treated with a 
saturated solution of zinc chloride in cone. HO (l ml), as for Example I Step 2, 
to afford the title compound (140 mg, 33%); m.p. (CH2Cl2/ hexane) 108°C 
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(dee.); Vmax (CH202} 3564, 3429, 2961, 1776. 1733. 1710. 1607, and 1479cm· 

l; lH NMR (CD03) 0.81 (3H, d, J 6.6Hz), 0.88 (3H, d, J 7.0Hz), 1.10-1.81 

(lSH, m} including 1.15 (3H, s} and l.51 (3H. s). 2.12 (lH. bs) superimposed on 

2.09-2.26 (2H, m). 2.35 (IH, quint., J 6.9Hz), 3.36 (lH. dd, J 11.0, 6.6Hz), 3.86 

S (3H, s), S.22 (lH, dd, J 17 .3, 1.Sffz), 5.37 (lH. dd, J 11.0, 1.4Hz). S.83 (lH. d, J 

8.SHz), 6.56 (lH, dd. J 17.3. 11.0Hz), 6.95 (2H, d,J 8.8Hz). 7.77 (2H, d,J 

8.8Hz). 7 .88 (lH, bs); MS (NH3DCI) m/z 498 (MH+); (Found: C, 69.88; H, 

7.67; N, 2.93. C29H39N06 requires C, 70.00; H, 7.90; N, 2.81) 

Example 32. Mutilin 14-(N-(4-nltrobenzoyl)carbamate} 

10 Step 1. 4-Nitrobenzoylisocyanate 

Silver cyanate (689 mg, 4.6 mmol) was suspended in dry dichloromethane (5 ml) 

under an atmosphere of argon. A solution of 4-nitrobenzoylchloride (682 mg, 4.0 

mmol) in dichloromcthane (5 ml) was added and the reaction treated as described 

in Example 31, Step 1. The solution was used immediately in the next reaction. 

IS Step 2. (3R)·3-Deoxo-11-deoxy-J..methoxy·ll·oxo-4·epi-mutitin 14-(N-(4· 

nitrobenzoyl)carbamate] 

The solution from Step 1 was cooled to 0°C and treated with (3R)-3-deoxo-11-

deoxy-3-methoxy-l 1-oxo-4-epi-mutilin (335 mg. 1.0 mmol) and the reaction 

stirred for 1 hour. The title compound was isolated by the same procedure as 

20 described in Example 31, Step 2 (480 mg, 91%); Vmax (CH2Cl2) 3406, 2959, 

1780. 1733, 1698. 1607. and 153Jcm·l; lff NMR (CDCl3) 0.90 (3H, d, J 

6.8Hz), 1.03 (3H, d, J 6.4Hz), 1.08-1.59 (l2H, m) including 1.20 (3H, s) and 

1.31 (3H. s), 1.69 (lH. d, J 15.SHz), 1.75 (1H. d,J l 1.6Hz), 1.93-2.05 (2H, m)t 

2.15-2.25 (lH, m), 2.54 OH. dd, J 15.2, 10.lHz), 2.89 (IH, q,J 6.4Hz), 3.22 

25 (3H, s), 3.41-3.50 (lH, m), 5.01 OH. d,J 17.SHz), 5.28 (lH, d.J 10.7Hz), 5.84 

(lH, d, J 9 .9Hz), 6.64 (1 H. dd, .117 .4, J0.7Hz). 8.00 (2H, d, J 8.7Hz), 8.22 (lH, 

bs), 8.35 (2H, d, J 8.9Hz); MS (NH3DCI) m/z 544 (MNH4+). 

Step 3. Mutilin 14-[N·(4-nitroben7.oyl)carbamate) 

The product of Step 2 (440 mg, 0.83 mmol) in dioxane (10 ml} was treated with a 

30 saturated solution of zinc chloride in cone. HCI (1 ml), as for Example 1 Step 2, 

to afford the title compound (282 mg, 66%); Vmax (CH2Cl2) 3551, 3412t 2959, 

1786, 1734, 1699, 1607, and 153lcm·l; lff NMR (CDCl3) 0.80 (3H, d, J 
6.8Hz), 0.88 (3H, d,J 7.0Hz), 1.10-1.23 (4H, m). 1.41-1.82 (12H, m) including 

1.50 (3H, s). 2.11 OH. bs), 2.14-2.34 (3H, m), 3.37 (lH, dd.J 10.7. 6.6Hz), 5.24 

31 
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(lH, dd, J 17.3, 1.4Hz), 5.36 OH. dd. J 10.9, 1.3Hz). 5.81 (lH, d.J 8.5Hz), 6.49 
(lH. dd, J 17 .3. 11.0Hz). 7 .94 (2H, d, J 8.8Hz), 8.04 (lH, bs). 8.33 (2H, d,J 
8.8Hz). 

Example 33. Mutilin 14-[N·(3·nitrobenzoyl)carbamate) 

S Step 1. 3-Nitrobenzoylisocyanate 

Silver cyanate (689 mg. 4.6 mmol) was suspended in dry dichloroethane (5 ml) 
under an atmosphere of argon. A solution of 3-niu-obenzoyJchloride (682 mg. 4.0 
mmol) in dichloroethane (5 ml) was added and the reaction stirred at reflux for 4 
hours before treating as described in Example 31. Step L The solution was used 

10 immediately in the next reaction. Vmax (CH2Cl2) 2247cm·1 

Step 2. (3R)-3-Deoxo-11-deoxy·3-methoxy-l l-oxo-4-epi·mutilin 14-(N-(3-
nitrobenmyl)carbamate] 

The solution from Step 1 was cooled to 0°C and treated with (3R)-3-deoxo-l l­
deoxy-3-methoxy-l l-ox.o-4-epi-mutilin (335 mg, 1.0 mmol) and the reaction 

15 stirred for 1 hour. The tide compound was isolated by the same procedure as 
described in Example 31, Step 2 (S23 mg, quant.); Vmax (CH2Cl2) 3406, 2930, 
1781. 1720. 1698, 1618, and 1537cm·l; lH NMR (CDCl3) 0.91 (3H, d.J 
6.8Hz), 1.00 (3H. d, J 6.4Hz). 1.08-1.60 (12H, m) including 1.20 (3H, s) and 
1.30 (3H. s). 1.67-1.77 (2H, m). 2.00..2.05 (2H, m), 2.15-2.25 (lH. m). 2.55 (lH, 

20 dd, J 15.3, 10.lHz), 2.89 (lH. q,J 6.3Hz). 3.22 (3H, s), 3.41-3.50 (lH, m), 5.01 
OH. d. J 17.SHz). 5.24 (lH. d.J 10.7Hz). 5.86 (lH, d,J 10.0Hz), 6.62 (lH. dd.J 
17.4, I0.6Hz). 7.73 (IH, l, J 8.0Hz). 8.20 (lH. d, J 7.9Hz), 8.23 (lH, s), 8.46 
(lH, dd, J 7.8, t .OHz), 8.67 (1 H. m); MS (NH 3DCI) mlz 544 (MNf4+). 

Step 3. Mutilin 14-(N-(3-nitrobenzoyl)carbarnate] 

25 The product of Step 2 ( 483 mg, 0.92 mmol) in dioxane {J 0 ml) was treated with a 
saturated solution of zinc chloride in cone. HCI (1 ml), as for Example 1 Step 2, 
to afford the title compound (280 mg, 66%); m.p. (CH2Cl2fhexane) 121°C; 
Vmax (CH2Cl2) 3564, 3418, 2940, 1782, 1733, 1617. and 1537cm·l; lH NMR 
(CDCJ3) 0.80 (3H, d,J 6.7Hz). 0.88 (3H, d.J 6.9Hz), 1.09-1.23 (4H, m), 1.40-

30 1.81 (12H. m), 2.11 (lH, bs), 2.14-2.33 (3H, m), 3.36 (lH, dd, J 10.7. 6.7Hz). 
5.23(lH.dd,J17.4, l.4Hz). 5.31(IH,dd,J10.9, 1.2Hz). 5.81 (IH, d,J8.0Hz), 
6.49 (lH, dd, J 17.3, 11.0Hz), 7.71 (JH, t,J 8.0Hz), 8.17 (lH, dt,J 7.9. 1.3Hz). 
8.29 (lH. bs), 8.43 (lH. dt,J 8.0, 1.lHz), 8.64 (lH, t, J l .9Hz); MS (NH3DCI) 
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mlz 530 (MNH4+); (Found: C. 65.95; H. 7.23~ N. 5.35. C28H36N2Qi requires 
C, 65.61; H, 7.08; N, 5.46). 

Example 34. Mutilin 14-[N-(4-aminobenzoyl)carbamate] 

Mutilin J4,.[N-(4-nitrobenzoyl)carbamate] (79 mg. 0.15 mmol) was suspended in 
S ethanol (l 0 ml). Addition of ethyl acetate (2 mt) brought about complete 

dissolution. Tin (II) chloride (146 mg, 0.75 mmol) was added and the reaction 
warmed to reflux whilst under an atmosphere of argon. After an hour the 
reaction was allowed to cool and poured into ethyl acetate/ water before 
neutralising with sodium hydrogen carbonate. The organic phase was dried 

10 (MgS04) and purified by chromatography on silica gel eluting with 50% ethyl 
acetate in hexane. The title compound was jsolated as a coloured foam (44 mg, 
61%); Vmax (CH202) 3684, 3405, 2933, 1782, 1773, 1733, 1605, and 1473cm· 
I; lH NMR {CDCl3) 0.80 (3H. d, J 6.5Hz). 0.88 (3H. d.J 7.0Hz:), 1.09-1.26 
(4H, m). 1.40-1.81 (12H, m), 2.04·2.37 (4H. m), 3.36 (lH, dd,J 10.6, 6.6lh), 

15 4.13 (2H, bs). S.22 (lH, dd,J 17.4, 1.5Hz), 5.36 OH. ddJ 11.0, 1.3Hz), 5.78 
(lH, d, J 8.4Hz). 6.56 (lH, dd,J 17.4, 11.0Hz). 6.65 (2H. d,J 8.7Hz), 7.64 (2H, 
d,J8.7Hz), 7.83 (lH, bs); MS (NH3DCI)mlz483(MH+). 

Example JS. Mutllin 14-[N-(3-aminobenzoyl)carbamate] 

Mutilin 14-[N-(3·nitrobenzoyl)carbamate} (100mg, 0.19 mmol) was suspended 
20 in ethanol (10 ml). Addition of ethyl acetate (2 ml) brought about complete 

dissolution. Tin ([I) chloride (185 mg. 1.0 mmol) was added and the reaction 
treated as described in Example 34. The title compound wa.~ isolated as a 
coloured foam (55 mg. 60%); Vmax (CH2Cl2) 3395, 2932. 1778. 1733. 1716, 
1624, and 1479cm· 1; 1 H NMR (CDCl3) 0.80 (3H, d, J 6.6Hz), 0.88 (3H, d, J 

25 7.0Hz), 1.10-1.82 (l6H, m, including 1.19 C3H, s} and 1.51 (3H, s)). 2.09-2.37 
(4H, m). 3.37 (lH. dd, J 10.8, 6.6Hz), 3.86 (2H. bs}, 5.23 (lH, dd,J 17.4, · 
l.SHz). 5.39 (lH, dd, I 11.0, t.4Hz). S.82 (lH. d, J 8.SHz), 6.S8 (tH, dd,J 17.3, 
11.0Hz), 6.86 (lH, dd. J 7.8. 2.4Hz). 7.06 (lH. d, J 7.8Hz). 7.13 (lH, t, J2.0Hz), 
7.23 (lH, t, J 7.8Hz), 7.88 (lH, bs); MS (ESI, -ve ion) mlz 481 (M-H-). 
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Example 36. Mutilin 14-[N-(2-hydroxybenzoyl)carbamate] 

Step 1. 2-Acetoxybenzoylisocyanate 

Silver cyanate (689 mg. 4.6 mmol) and 0-acetylsalicoyl chloride (794 mg, 4.0 

mmol) in dichloroethane (l 0 ml} were reacted in the manner described in 

5 Example 33, Step 1. The title compound was immediately used in Ehe next 

teaction. 

Step 2. (3R)-3·Deoxo-11-deoxy-3-methoxy· ll·oxo-4-epi·mutilin 14-[N-(1-

acetoxybenmyl)carbamate] 

The solution from Step J was cooled to O°C and treated with (3R)-3-deoxo-l 1-

10 deoxy-3-methoxy-11-oxo-4-epi-mutilin (335 mg, 1.0 mmol) and the reaction 

stirred for 1 hour. The title compound (80% pure) was isolated by the same 

procedure as described in Example 31, Step 2 (385 mg, 70 %); Vmax (CH2Cl2) 

3411. 2981, 2931. 1778, 1732. 1698, 1606. and 1480cm·l; lH NMR (CDC13) 

0.89 (3H, d, J 6.8Hz), 1.00 (3H, d, J 6.4Hz)J 1.08-1.60 (l2H, m) including 1.20 

15 (3H, s) and 1.26 (3H, s), 1.67· 1.76 (2H. m), 1.95-2.05 (2H, m), 2.15-2.25 (lH, 

m). 2.38 (3H, s), 250 OH. dd, J 15.3, 10. tHz). 2.88 (lH, q, J 6.3Hz). 3.22 (3H, 

s). 3.42-3.48 (lH, m), S.00 (lH, d, .117.5Hz), S.30 (lH. d, J 10.7Hz). S.81 (lH, 

d,J 10.0Hz), 6.72 (lH, dd, J 17.4. 10.6Hz~ 7.21-7.42 (2H, m), 7.68 (lH, dt.J 

7.8, l.4Hz), 8.09 (1H,dd,J7.9, l.6Hz), 8.36 (JH, bs), 8.46(1H,dd,J7.8, 

20 1.0Hz), 8.67 (IH, m); MS (El) m/z 539 (MH+); (NH3DCI) ml: 540 (MH+). 

Step 3. Mutilin 14-[N-(3-hydroxybenzoyl)carbamate] 

The product of Step 2 (385 mg, 0.50 mmol of 80% pure material) in dioxane (10 

ml) was treated with a sawrated solution of zinc chloride in cone. HCJ (I ml), as 

for Example 1 Step 2. The crude material was dis.~Jved in ethanol (2 ml) and 

25 treated with I .OM sodium hydroxide for J hour at room temperature. The 

solution was poured into ethyl acetate in hexane and water. The organic phase 

was washed with saturated sodium chloride and dried (MgS04). Purification was 

accomplished by chromatography on silica gel eluting with 10% acetone in 

toluene. The title compound was isolated as a white solid (115 mg, 47% ); m.p. 

30 {CH2Cl2/ hexane) l 70°C; Vma" (CHzCl2) 3566. 3434, 2960, 1775, 1733, 1673, 

and 1493cnrl; lff NMR (CDCl3) 0.79 (3H, d, J 6.7Hz), 0.89 (3H, d, J 6.9Hz), 

1.0'J-1.25 (4H, m), 1.37-1.81 (12H, m), 2.J 1-2.33 (4H, m), 3.37 (lH, dd, J 10.2, 

6.6Hz), 5.22 (lH, dd, J 11.4, 1.3Hz). 5.35 (lH, dd,J 10.9, 1.lHz). 5.81 (lH, d, J 

8.SHz), 6.52 (lH, dd,J 17.3. 11.0Hz), 6.90 (JH, td,J 7.5. 0.8Hz), 7.02 (lH, dd, J 
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8.3, 0.9Hz), 7.18-7.28 (lH, m). 1.95 (lH.d.J7.6Hz), 8.45 (lH. bs), 11.31 (IH. 
bs); MS (ESI-ve ion) m/z 482 (M-H-). 

Example 37. Mutilin 14-[N·(4·Acetoxybenzoyl)carbamate} 

Step 1. 4-Acetoxybenzoylisocyanate 

5 Silver cyanate (950 mg, 6.3 mmol) and 4-acetoxybenzoyl chloride (1.09 g, 5.5 
mmol) in diehloroedlane (10 ml) were reaesed in the manner described. in 
Example 34, Step 1. The title compound was immediately used in the next 
reaction; Vmax (CH2C12) 2240cm·l. 

Step 2. (3R)-3-Deoxo-11-deoxy-3-methoxy-11-oxo-4·epi-mutilin 14-[N-(4-
10 acetoxybenzoyl)carbamate) 

The solution from Step 1 was cooled 10 0°C and treated with (3R)-3-deoxo-1 l­
deoxy-3-meshoxy-11-oxo-4-cpi-mutilin (446 mg, 1.27 mmol) and the reaction 

stirred for 1 hour. The title compound was isolated by the same procedure as 
described in Example 31, Step 2 (620 mg, 91%); Vmax (CH2C2) 3420, 2930, 

15 1777.1762, 1731, 1714, 1698.1604,and l478cm-l; 1HNMR(CDC13)0.89 
(3H, d, J 6.8Hz), 1.00 (3H, d. J 6.4Hz). 1.07-1.56 (l2H, m), 1.72 (IH, d.J 
1S.4Hz), 1.74 (lH, d. J l 1.2Hz), 1.94-2.10 (2H, m), 2.15-2.48 (lH, m), 2.33 (3H, 
s), 2.53 (lH, dd,J 15.2, 10.0Hz), 2.90 (lH, q,J 6.4Hz). 3.22 (3H, s), 3.42-3.SO 
OH. m). 5.02 OH. d.J 17.SHz). 5.29 OH. d,J I0.7Hz), 5.85 (lH, d,J9.9Hz), 

20 6.72 (lH, dd, J 17.5, 10.7Hz), 7.24 (2H. d, J 8.7Hz). 7.86 (2H, d, J 8.7Hz), 8.02 
(lH. bs). 

Step 3. Mutilin 14·[N·(4-acetoxybenzoyl)carbamate] 

The product of Step 2 {570 mg, l .05 mmol) in dioxane (TO ml) was treated with a 
saturated solution of zinc chloride in cone. HO Cl ml), as for Example 1 Step 2, 

25 to afford the tide compound (56 mg. 11%); Vmax (CH2Cl2) 3563, 3419, 2960, 
1778, 1761, 1733, 1718, 1604, and 1479cm·1; lff NMR (CD03} 0.40 (3H, d. J 
6.6Hz), 0.88 (3H, d,J 7.0Hz), 1.10-1.28 (4H, m), 1.38-1.82 (13H, m), 2.12-2.37 
(6H, m), 3.37 (lH, dd, J 10.8, 6.6Hz). 5.24 (1 H, dd, J 17.3, 1.4Hz), 5.38 UH. ddt 
J 11.1, l.4Hz), 5.83 (lHt d, J 8.7Hz), 6.56 (lH, dd. J 17.4, 11.0Hz), 7.22 (2H, d, 

30 J 8.7Hz)., 7.83 (2H, d, J 8.7Hz). 8.22 (lH. bs); MS (FAB. NOBA/Na) m/z 548 
(MN a+). 
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Example 38. Mutilin 14-[N-(4-hydroxybenzoyl)carbamate] 

The title compound was isolated from the reaction described in Example 37, Step 
3 (134 mg. 27%); Vmax (KBrdisc) 1764, 1730, and 1690; lH NMR (CD03 + 
CD30D) 0.76 (3H, d. J 6.4Hz), 0.84 (3H, d, J 6.9Hz). l.OS-1.21 (4H, m), 1.37-

5 1.78 (llH. m). 2.00-2.34 (4H, m). 3.32 (IH. d, I 6.SHz), 5.19 (lH, ~J 11.4, 
1.4Hz). 5.32 (IH. d, J 11.0Hz), 5.77 (lH, d, J 8.7Hz), 6.51 (lH, dd. J 17.4, 

11.0Hz), 6.82 (2H, d. J 8.7Hz),. 7.66 (2H, d. J 8.7Hz); MS (FAB, NOBA/Na) 
mlz 506 (MH+) m/z 548 (MNa+). 

Example 39. Mutilin 14·(N·(3·methoxybenzoyl)carbamateJ 

10 Step 1. 3-Methoxyben7.oylisocyanate 

Silver cyanate (689 mg, 4.6 mmol) and 3-methoxybenzoylchloride (563 ut. 4.0 

mmol) in dry dichloromethane (10 ml) were reacted according tO the method 
described in Example 31. Step 1. The solution containing the title compound was 

immediately used in the next reaction. 

15 Step 2. (3R)·J.Deoxo-11-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-[N-(3-

methoxybenmyl)carbamate] 

The solution from Step 1 was cooled to O°C and treated with (3R)-3-deoxo-11-
deoxy-3-methoxy-t 1-oxo-4-epi-mutilin (336 mg. 1.00 mmol) and the reaction 
stirred for 1 hour. The title compound was isolated by the same procedure as 

20 described in Example 31, Step 2 (430 mg. 84%); m.p. (CH2C2' hexane) 1 to-
1120C; Vmax (CH2Cl2) 3419, 2931, 1770. 1714, 1697. 1601. and 1585cm-l; lH 
NMR (CDC3) 0.89 (3H. d. J 6.9Hz). 1 .00 (3H. d. J 6.4Hz), 1.07-1.56 (12H, m) 

including 1.20 (3H, s) and 1.32 (3H. s), 1. 72 (l H, d, J l 5.4Hz), 1. 75 (lH. d, J 

11.3Hz). 1.94-2.06 {2H. m), 2.16-2.25 OH. m). 2.53 OH. dd. J lS.2. 10.lHz). 

25 2.90 (lH, q, J 6.5Hz), 3.23 (3H. s), 3.42-3.50 (1 H, m), 3.86 (3H, s). 5.01 ( lH. d. 

J 17.4Hz), 5.30 (lH, d,J 10.SHz), 5.85 (lH. d,J 9.9Hz). 6.73 (lH, dd.J 17.S, 

10.7Hz), 7.13 OH. ddd, J 6.8, 2.6. 1.0Hz). 7.31-7.43 (3H, m), 7.99 (lH. bs); MS 

(NH3DCI) m/z 512 (MH+); (Found: C, 70.38; H, 8.28; N. 2.91. C3oH41N06 

requires c. 70.42; H. 8.08; N, 2.74) 

30 Step 3. Mutilin 14-(N·(J.methoxybenzoyl)carbamate] 

The product of Step 2 ( 440 mg. 0.85 mmol) in dioxane (5 ml) was treated with a 

saturated solution of zinc chloride in cone. HCI (1 ml), as for Example 1 Step 2, 
to afford the title compound (170 mg. 45%); m.p. (CH2Cl2/hexane) l 17°C 
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(dee.); Vmax (CH2Cl2) 3556. 3423. 2961. 1779, 1733, and 1479czn·l; lH NMR 
(CDCl3) 0.80(3H. d,J 6.6Hz). 0.88 (3H, ~ J 6.9Hz). 1.10-1.81 (168, m) 
including 1.23 (3H, s) and 1.52 (3H, s), 2.04-2.37 (4H, m), 3.36 (lH, ddJ 10.9, 
6.SHz), 3.85 (3H, s), 5.23 (lH, dd, J 17 . .3, 1.SHz). S.37(lH,dd.J10.9. 1.4Hz), 

S 5.83 (lH, d, J 8.5Hz), 6.56 (lH, dd, J 17 .3, 10.9Hz). 7 .11 (lH, ddd, J 8.0, 2.4, 
l.3Hz). 7.28-7.41(3H,m),7.98(1H,bs); MS (NH3DCl)mlz498(MH+),m/z 
515 (MNH4+). 

Example 40. Mutllin 14·[N·(2-methoxybenzoyl)carbamate] 

Step 1. 2·Methoxybenzoylisocyanate 

10 Silver cyanate (689 mg, 4.6 mmol) and 3-methoxybcnzoylchloride (593 ul, 4.0 
mmol} in dry dichloromethane (10 ml} were reacted according to the method 
described in Example 31, Step 1. The solution containing rhe title compound was 
immediately used in rhe next reaction; Vmax (CH2Cl2) 2250cm·l. 

Step 2. (3R)-3.Deoxo-11-deoxy-3-methoxy-11-oxo-4·epi-mutilin 14-(N·(2· 
15 methoxybenzoyl)carb'amate} 

The solution from Step 1 was cooled to 0°C-and treated with (3R)-3-dcoxo-11-
deoxy-3-methoxy-1 l-oxo-4-epi-mutilin {336 mg, 1.00 mmol) and the reaction 
stirred for J hour. The title compound was isolated by the same procedure as 
described in Example 31, Step 2 (500 mg, 98%); Vmax (CH2CI2) 3344, 2981. 

20 2931, 1772, 1732. 1698, 1602, and 1509cm·l~ lff NMR (CDC13) 0.90 (3H, d, J 
6.8Hz). 1.01 (3H, d. J 6.4Hz). 1.07-1.59 (12H. m) including 1.20 (3H, s) and 
1.33 (3H, s), 1. 75 (1 H. d, J l l.2Hz), 1. 77 (lH, d, J 1 S.4Hz). 1.95-2.04 (2H, m). 
2.16-2.25 OH. m). 2.50 OH. dd. J 15.2. JO. lHz), 2.91 (lH, q, J 6.3Hz), 3.23 
(3H. s). 3.44-3.51 OH. m). 4.04 (3H, s). 5.00 OH, d, J 17.SHz}, 5.30 (lH. d,J 

25 I0.7Hz}. S.18 OH. d. J 9.9Hz), 6.82 CJH. dd.J 17.5, 10.7Hz), 7.02 (IH, d,J 
8.0Hz), 7.10 (lH, td, J 1.5. 0.7Hz). 7.54 (IH. td. J 7.8, l.8Hz), 8.24 (IH. dd. J 
7.8, 1.8Hz), 10.00 (lH, bs); MS CESI, ·Ve ion) mlz 510 (M·H·). 

Step 3. Mutilin 14-[N-(2-methoxybenzoyl)carbamate] 

The product of Srep 2 ( 430 mg, 0.83 mmol) in dioxane (5 ml) was treated with a 
30 saturated solution of zinc chloride in cone. HCl (1 ml), as for Example 1 Step 2, 

to afford the title compound (208 mg, 49%); m.p. (CHzCl2/hexane) 142-14S°C; 
Vmax (CH2Cl2) 3626. 3563, 3346, 2953, 1773, 1733, 1701 and 1609cm-l; lH 
NMR (CDCl3) 0.81 (3H, d. J 6.6Hz), 0.88 (3H. d. J 7 .OHz). 1.15-1.81 (16H, m) 
including 1.22 (3H. s) and 1.52 (3H, s), 2.04-2.38 (4H. m), 3.36 (lH, dd, J 11.1, 
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6.5Hz), 4.01 (3H, s), 5.23 (lH, dd. J 11 .3, 1.5Hz). 5.39 (lH, dd, J 10.9, 1.4Hz). 
S.78 (lH, d, J 8.SHz). 6.62 (lH. dd, J 17 .4, 11.0Hz), 7.11 ( IH, t, J 7 .6Hz), 7.52 
(lH, tel, J 1.8, 1.8Hz). 8.20 (lH. dd, J 1.8, 1.8Hz), 9.89 (lH, bs); MS (ESI, +ve 

ion) mlz 520 CMNa+). 

5 Example 41. Mutllin 14·[N·(phenylacetyl)carbamate] 

Step 1. Phenylacetylisocyanate 

Silver cyanate (689 mg, 4.6 mmol) and pbenylacetylchlorlde (0.563 ml, 4.0 
mmol) in dry dichloromethane (10 ml) were reacted according to the method 
described in Example 31, Step 1. The solution containing the title compound was 

10 immediately used in the next reaction. 

Step 2. {JR)-3-Deoxo-11-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-{N­
(phenytacetyl)carbamate] 

The solution from Step 1 was cooled to O°C and treated with (3R}3-deoxo-1 l­
dcoxy-3-methoxy-11-oxo-4-epi-mutilin (336mg. 1.00 mmol) and the reaction 

15 stirred for 1 hour. The title compound was isolated by the same procedure as 
described in Example 31, Step 2 (500 mg, quant.); m.p. (CH2Cl2' hexane) 187-8 
0 C; Vmax (CH2Cii) 3383. 2930, 1784, 1751, 1698, and 1479cm·l; lH NMR 
(CDCl3) 0.78 (3H. d. J 6.9Hz), 1.00 (3H. d. J 6.4Hz), 1.00-1.61 (13H. m), 1.72 
(lH, d. J l 1.3Hz), 1.92-2.05 (2H. m), 2.14-2.23 (IH. m), 2.46 (lH, dd. J 15.3. 

20 10.lHz). 2.88 (lH, q, J 6.SHz). 3.21 (3H, s). 3.38-3.48 OH. m). 4.10 (2H, s), 
S.03(lH,d,J17.4Hz), S.32 (lH, d. J t0.7Hz). 5.72 (lH, d,J9.9Hz), 6.63 (lH, 
dd, J 11.5, 10.7Hz), 7.24-7.38 (SH, m), 7.50 OH. bs); MS (NH3DCI) mlz 496 
(Mff+), mfz 513 (MNH4+), 

Step 3. Mutilin 14-{N-(phenylacetyl)carbamate] 

25 The product of Step 2 (460 mg, 0.93 mmol) in dioxane (10 ml) was treated with a 
saturated solution of zinc chloride in cone. HCI (I ml), as for Example I Step 2, 
to afford the title compound (202 mg, 45% ); m.p. (CH2CI2/ hexane) 187°C; 
Vmax (CH2Cl2) 3564, 3386, 2941, 1784, 1752, 1733, and 1477cm·l; lff NMR 
(CDC3) 0.68 (3H, d, J 6.7Hz). 0.89 (3H. d. J 7 .OHz), 1.09-1.82 (lSH. m) 

30 including 1.22 (3H, s) and 1.40 (3H. s), 2.00-2.38 (SH, m), 3.36 (lH, dd, J 10.4, 
6.7Hz), 4.02 and 4.12 (2H. ABq,J 15.7Hz), 5.23 (lH, dd, J 17.5. 1.4Hz), 5.38 
(lH, dd, J 10.9, l.3Hz), 5.71 (IH, d, J 8.4Hz), 6.57 (lH, dd,J 17.3, 11.lHz), 

7.24-7.35 (5H, m), 7.Sl (lH, bs); MS (NH3DCI) m/z482 (MH+), m/z499 
(MN14+). 
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Example 42. Mutilin 14-(N-(4-carboxybenzoyl)carbamate] 

Step 1. (3R)·3-Deoxo·ll-deoxy.J.methoxy· l l-oxo-4-epi-mutilin 14-[N-(4-
formylbenzoyl)carbamate] 

(3R}-3-<ieoxo-l l-deoxy-3-methoxy-11-oxo-4-epi-mutilin (680 mg. 2.00 mmol) 
5 was combined with 4-fonnylbenzoyl chloride (1.68g, 10.0mmol), sUvercyanate 

(1.50 g, 10.0 mmol) and tetrakis(uiphenylphosphine) palladium (0) (25 mg) in 
dry dichloromethane (25 ml) and the reaction stirred at room temperature for 6 
hours in subdued light and under an atmosphere of argon. The mixture was 
filtered through Kicselguhr and the flltrate washed with 1.0M hydrochloric acid 

10 followed by water and brine. After drying (MgS04) purification was 
accomplished by chromatography on silica gel, loading in dichloromethane and 
eluting with mixtures of ethyl acetate in hexane. The title compound was isolated 
as a crystalline solid (700 mg, 70%); Vmax (CH2Cl2) 3406, 2930, 1778. 1707. 
1576, and 1480cm·l; l H NMR (CD03) 0.90 (3H, d, J 6.8Hz). 1.00 (3H, d, J 

15 6.4Hz), 1.04-1.62 (12H, m), 1. 73·1.77 (2H. m). 1.94-2.24 (2H, m), 2.15-2.25 
(lH. m), 2.54 OH. dd, J 15.2, 10.0Hz), 2.88 (lH, q, J 6.3Hz). 3.22 (3H. s), 3.41-
3.48 (lH, m), 5.02 (JH. d, J 17.SHz). 5.28 OH. d, J l0.7Hz), S.85 (lH, d. J 
10.0Hz), 6.67 (lH, dd.J 17.5, 10.0Hz), 7.95·8.03 (SH, m), 8.13 (lH, bs), 10.11 
{lH, s); MS (NH3DCl) mlz 521 (MNH4+). (Found: C, 70.46; H, 8.03; N, 2.55. 

20 C30H39N06requires C, 70.70: H, 7.71; N. 2.75). 

Step 2. (3R)-3-Deoxo-11-deoxy-J.methoxy-1 l-oxo+epi-mutilin 14-[N·{4· 
carboxybenzoyl)carbamate] 

(3R)-3-Deoxo-1l-dcoxy-3-methoxy-11-oxo-4-epi-mutilin14-[N-(4-
fonnyJbenzoyl)carbamate] (200 mg. 0.4 mmol) was dissolved in acetone (5 ml) 

25 and treated with Jones' reagent (0.05 ml of 8M solution of [0], 0.4 mmol) and the 
reaction was stirred at room temperature for 5 minutes. More Jones' reagent (0.05 
ml) was added and stitting continued at room lemperature. The reaction mixture 
was treated with isopropanol (1 ml) and then partitioned between ethyl acetate 
and water. After washing the organic phase with water and brine it was dried 

30 (MgS04). Removal of solvent in vacuo gave the title compound as a foam 
(182mg, 87%); Vmax (CH2Cl2) 3434, 3273, 2927. 17323. and 1699cm·l; la 
NMR (CD03. CD30D)) 0.84 (3H. d, J 6.8Hz). 0.93 {3H, d, J 6.3Hz), 1.01·1.54 
(13H, m), 1.62-1.69 (2H. m), 2.08-2.17 (2H, m). 2.44 {lH, dd,J 15.2, JO.OHz), 
2.85 (lH. q,J 6.3Hz). 3.16 (3H, s), 3.36-3.41 (lH, m), 4.94 (lH. d,J 17.4Hz), 

35 S.23 (lH, d, J 10.8Hz), 5.78 (IH, d,J9.8Hz), 6.65 (lH, dd.J 11.S. 10.7Hz). 7.84 
(2H. d, J 8.5Hz), 8.0S (2H. d, .I 8.SHz); MS (NH3DC1) mlz 543 (MNH4+). 
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Step 3. Mutilin 14-(N-(4-carboxybenzoyl)carbamate] 

The product of Step 2 (600 mg, 1.14 mmol) in dioxane (15 ml) was treated with a 
saturated solution of zinc chloride in cone. HCI (3.5 ml), as for Example 1 Step 2, 
to afford the title compound (280 mg, 68%); Vmax (KBrdisc) 1766, 1740, and 

S 1709cm-1; lHNMR (d6·Acetone) 0.82 (3H,d,J 6.3Hz), 0.96 (3H, d,/7.0Hz), 
1.19-1.25 (4H, m), 1.39-1.84 (lOH, m), 2.07-2.36 (SH, m), 3.36 (lH, bs. collapse 
to din D20. J 6.0Hz), S.19 (JH, dd,J 11.2, J.8Hz). 5.27 (lH, dd,J 17.7, 1.6Hz), 
5.79 (lH, d, J 8.5Hz). 6.45 (lH. dd.J 17.6. ll.2Hz), 8.01(lH,d,J8.5Hz), 8.14 
(lad, J 8.lHz), 10.04 (lH, s, ex. in D20); MS (ESI, +ve ion) m/z 534 

10 (MNa+). 

Example 43. Mutilin 14-(N-phenoxycarbamate) 

Step 1~ (3R)-3-Deox~ll-deoxy-).methoxy-ll-oxo-4-epi-mutilin 14-(N· 
phenoxycarbamate) 

0-Phenylhydroxylamine hydrochloride (165 mg, 1.13 mmol) was reacted with 
U (3R)-3-deoxo-11-deoxy-3-methoxy-l 1-oxo-4-epi-murilin 14-chlorofonnate (150 

mg, 0.38 mmol) and diisopropylcthylamine (0.33 ml, 1.9 mmol) in 
dichloromethane (3 ml), as for Example I 2 Step2, to afford the crude title 
compound (150mg) which was used in the following step without purification; 
Vmax (CHzCll) 3368. 1753, 1698 cm-1; lff NMR inrer alia(CDCJ3) 0.87 (3H, d, 

20 J 6.9Hz), 0.98 (3H, d,J 6.4Hz) 1.13 (3H, s), 1.20 (3H, s), l.05-1.30·(4H, m), 
1.52 (2H, m), 1.69 (lH, d. J 15.4Hz}, 1.71 (IH, d, J l l.2Hz), 1.98 (2H, m), 2.18 
(lH. m). 2.48 (lH, dd. J 15.3. 10. IHz), 2.88 (lH, q, J 6.4Hz), 3.20 (3H, s). 3.44 
(lH, m), 5.01 (IH, d, 17.5Hz}, 5.28 OH. d, .I 10.6Hz), 5.76 (lH, d, J 10.0Hz), 
6.69 (lH, dd, J 17.4, 10.6Hz), 7.08 (3H. m), 7.31 (2H, m), 7.63 (lH. s); MS(CI) 

25 mlz 487 (MNH4+). 

Step 2. Mutilin 14-(N-phenoxycarbamate) 

The product of Step 1 (112 mg) in dioxane (3 ml) was treated with a saturated 
solution of zinc chloride in cone. HCI (1 ml), as for Example 1 Step 2, to afford 
the tide compound (11.S mg); Vmax (CH202) 3562. 1735cm·1. lH NMR 

30 (CDCl3) 0.68 (3H,br ). 0.86 (3H, d.J 6.9Hz), J.()6.1.79 (9H, m). 1.16 (3H, s). 
1.29 (3H, s), 2.05 (2H, m), 2.23 (3H, m), 3.33 (lH. m.), 5.21 OH. dd. J 11 .2. 
1.3Hz). 5.36 (IH. d. J 11.IHz), 5.75 OH. d. J 8.3Hz). 6.46 (lH, dd, J 17.3, 
11.0Hz), 6.91 (lH, d.J 7.9Hz), 7.06 (lH. t.J7.3Hz). 7.28 (2H, m); MS(EI) m/z 
456 (M+) Found: 455.26TI, C27H37N05 requires 455.2672. 
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Example 44. Mutilin 14·[N·(4·triftuoromethylbenzoyl)carbamate) · 

Step 1. 4-Trfftuoromethylbenzoylisocyanate 

Silver cyanate (690 mg, 4.6 mmol) and 4-trifluoromethylbenzoylchloride (0.6 ml, 

4.0 mmol) in dry dichloromethane (S ml) were reacted according 10 the method 
S described in Example 31, Step 1. The solution containing the title compound was 

immediately used in the next reaction; Vmax (CH2Cl2) 2246 cm·l. 

Step 2. (3R)-3-Deoxo-ll-deoxy-3-methoxy·ll-oxo-4-epi-mutilfn 14-{N-(4· 
trlftuoromethylbenzoyl)carbamate] 

The solution from step 1 was treated with (3R)-3-deoxo-l l-deoxy-3-methoxy-l l-
10 oxo-4-epi-mutilin (335 mg, 1.00 mmol) and the reaction stirred for 1.5 hour. The 

title compound was isolated by the same procedure as described in Example 31. 
Step 2 (405 mg, 74%); Vmax (CH2Cl2) 3416, 1780, 1718, 1698cm·l; lff NMR 
(CDC3}0.85 (1H. m), 0.90 (3H, d, J 6.9Hz), 1.01 (3~ d, I 6.4Hz), 1.08-1.31 
(3H, m), 1.21 (3H, s), 1.31 (3H, s), 1.52 (2H, mh 1.74 (2H. m). 2.03 (2H. m), 

15 2.21 (lH, m). 2.54 (lH. dd, J 15.2, 10.lHz}, 2.89 (1H, q,J 6.4Hz), 3.23 (3H. s), 
3.46 (1H. m), S.02 OH. d. J l 7.4Hz). 5.30 (lH. d, J 10.6Hz). 5.85 (lH, d, J 
10.0Hz}, 6.68 (IH, dd, J 17.4, 10.6Hz), 7.77 (lH. d,J 8.3Hz), 7.94 (lH. d, J 
8.2Hz), S.02 (lH. s); MS (El) mlz 549 (M+) Found: 549.2703, C3()H3gF3N05 

requires 549.2702. 

20 Step 3. Mutitin 14-[N-(4-trifluoromethylbenzoyl)carbamate] 

The product of Step 2 (385 mg, 0. 7 mmol) in dioxane (6 ml) was treated with a 
saturated solution of zinc chloride in cone. HCI (1 ml). as for Example J Step 2, 
to afford the title compound (148 mg, 40%); Vmax (CH202) 3421. 1781, 
l734crn·l; lH NMR (CDCl3} 0.80 (3H, d, J 6.7Hz). 0.89 (3H, d, J 7.0Hz), 1.18 

25 (lH, m) 1.20 (3H, s) 1.51 (3H. s), 1.41-1.82 (8H. m), 2.04-2.36 (SH. m), 3.37 

OH. dd,J 10.7, 6.6Hz). 5.24 (lH, dd,J 17.4, 1.4Hz). 5.37 (lH, dd, J 11.0, 
1.3Hz). 5.82 (lH, d, J 8.5Hz), 6.53 (IH. dd,J 17.3, 11.0Hz), 7.75 (lH, d,J 

8.3Hz), 7.90 (lH. d, J 8.2Hz), 7.98 (1H. bs); MS (Cl) m/z 553 (MNff.4+). 

t+B 
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Example 45. Mutilin 14-[N·{3-triftuoromethylbenzoyl)carbamate] 

Step 1. 3-Trifluoromethylbenzoylisocyanate 

Silver cyanate (690 mg. 4.6 mmol) and 3-trifluoromethylbenzoylchloride (0.6 ml. 
3.98 mmol) in dry dichloromethane (5 ml) were reacted acc:ording to the method 

S described in Example 31, Step 1. The solution containing the tide compound was 
immediately used in the next reaction; Vmax (CHzCl2) 2250 cm-1. 

Step 2. (3R)·3·Deoxo-11-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-(N-(3· 
trifluoromethylbenzoyl)carbamate] 

The solution from step 1 was treated with (3R)-3-deoxo- l I-deoxy-3-methoxy-11-
10 oxo-4-epi-mutilin (335 mg, 1.0 mmol) and the reaction stirred for 1.5 hour. The 

title compound was isolated by the same procedure as described in Example 31, 
Step 2 {480mg. 87%); Vmax (CH2Cl2) 3414, 1780. 1718, 1698cm-1; lH NMR 
(COCl3) 0.90 (3H, d,J 6.8Hz), 1.00 (3H, d, J 6.4Hz), 1.05-1.43 (4H, m), 1.21 
(3H, s), 1.30 (3H. s), 1.53 (2H, m), 1.71 (lH, d,J 15.3Hz), 1.75 (lH, d,J 

15 l l.2Hz), 2.00 (2H, mh 2.20 (lH, m), 2.SS (lH, dd, J 15.2, 10. lHz). 2.89 (lH, q, 
J 6.4Hz), 3.22 (3H. s). 3.46 OH. ddd, J 11.2. 5.3. 2.9Hz), 5.02 (lH, d, J 17.SHz), 
5.28 (lH, d,J 10.7Hz), 5.86 (tH. d,J 10.0Hz), 6.67 (lH, dd, J 11.S. 10.7Hz}, 
7.65 (lH, t. J 7.8Hz}, 7.86 {lH, d,J 7.9Hz). 8.01 (lH, d, J7.9Hz), 8.09 (2H, 
brs); MS (Cl) m/z 567 (MNH4+) (Found: C. 65.SO; H, 6.90; N, 2.71. 

20 C3()H3gF3N05 requires C. 65.56; H, 6.97; N. 2.55). 

Step 3. Mutilin 14-(N-(3-trinuoromethylbenzoyl)carbamate] 

The product of Step 2 (350 mg, 0.64 mmol) in dioxane (5 ml) was treated with a 
saturated solution of zinc chloride in cone. HCl (1 ml), as for Example l Step 2, 
to afford the dtle compound (184 mg, 54%); Vmax (CH2Cl2) 3411, 1781, 

25 1734cm·l; lH NMR (CD03) 0.80 (3H, d, J 6.7Hz), 0.89 (3H, d,J 6.9Hz). 1.15 
(tH, m) 1.20 (3H. s) 1.51 (3H. s), 1.41-1.81 (8H, m), 2.11-2.35 (SH, m). 3.37 
{lH, dd, J 10.9, 6.6Hz), S.23 (lH, dd, J 17.3. 1.4Hz), 5.35 OH. dd, J 11.0, 
l.3Hz). 5.82 OH. d,J 8.5Hz), 6.52 (lH. dd,J 17.3, 11.0Hz), 7.63 (IH, t.J 
7.8Hz), 7.84 (lH, d, J 7.8Hz), 7.98 (JH, d, J 7.8Hz) 8.06 (IH, s). 8.12 (lH, s); 

30 MS {Elcctrospray) m/z 558 (MNa+). 
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Example 46. Mutllin 14·[N-(2·trit1uoromethylbenzoyl)carbamate) 

Step 1. 2-Trinuoromethylbenzoylisocyanate 

Silver cyanate (690 mg, 4.6 mmol) and 2-trifluoromethylbcnzoylchloridc (0.S ml. 
3.4 nnnol) in dry dichloromethane (5 ml) were reacted according to the method 

5 described in Example 31, Step 1 for 3 hours. The solution containing the title 
compound was immediately used in the next reaction; Vmax (CH2Cl2) 2254 cm· 
1 

Step 2. (JR)-J .. Deoxo-l l-deoxy.J-methoxy-11-oxo-4-epi-mutilin 14-[N-(2-
triftuoromethylbenzoyl)carbamate] 

10 The solution from step 1 was treated with (3R)-3-deoxo-l 1-deoxy-3-methoxy-11-
oxo-4-epi-mutiJin (335 mg. 1.0 mmol) and the reaction stimd for 0.5 hour. The 
title compound was isolated by the same procedure as described in Example 31. 
Step 2 (231mg.42%): Vmax (CH2Cl2) 3384, 1782. 1760, 1698cm-l; lff NMR 
(CDC13) 0.85 (3H, d, J 6.8Hz), 0.95 (3H. d, J 6.4Hz). 1.05-1.36 (4H, m), 1.19 

15 (6H, s). 1.50 (2H, m). J.62 (lH. d,J lS.4Hz), 1.71 (lH. d.J ll.3Hz), 1.98 (2H, 
m)t 2.17 (lH, m), 2.48 OH. dd.J 15.3, 10. lHz). 2.81 (IH, q,J 6.4Hz), 3.21 (3H, 
s). 3.43 OH, m). 4.98 (lH, d, J 17.SHz), S.23 OH. d, J 10.7Hz). 5.72 OH. d.J 
10.0Hz), 6.50 (JH, dd.J 17.4. 10.6Hz), 7.50 (JH, m,). 7.64 (2H, m}, 7.76 (2H, 
m); MS (Cl) mlz 567 (MNH4+). 

20 Step 3. Mutilin 14-[N-(2-trifluoromethylbenzoyl)carbamatel 

The product of Step 2 (207 mg. 0.38 mmol) in dioxane (3 ml) was treated with a 
saturated solution of zinc chloride in cone. HO (1 ml), as for Example 1 Step 2, 
to afford the title compound (149 mg, 74%); Vmax (CH202) 3390. 1784, 1763, 
1734, l 70Scm· 1: 1 H NMR CCDCl3) 0. 76 (3H. d, J 6.9Hz). 0.83 (3H, dp J 7.0Hz), 

25 1.16 (lH, m) J.18 (3H, s) 1.38 (3H, s), J.36-1.49 (4H, m).l.SS-l.76 (4H, m), 
2.04-2.28 (5H, m), 3.33 (lH. dd, .1 10.6. 6.7Hz). 5.19 (IH. dd,J 17.3, 1.3Hz), 
5.28 (lH, cl, J 11.0Hz). 5.67 OH, d,J 8.4Hz), 6.36 (lH, dd.J 17.2. 11.0Hz), 7.44 
(JH, m). 7.62 (2H, m), 7.72 (2H, m); MS (Cl) mlz 553 (MNH4+). 

so 
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Example 47. Mutilin 14-[N-iso-nicotinoylcarbamate] 

Step 1. (3R)-3-Deoxo-ll-deoxy-3-methoxy-J l-oxo-4-epi-mutilin 14-[N-i.ro· 

nicotinoylcarbamate] 

A mixture of silver cyanate (690 mg. 4.6 mmol). iso-nicotinoyl chloride 
5 hydrochloride (535 mg, 3.0 mmol), ierrakis aipheylphosphine palladium (0) 

(18.5 mg. 0.016mmol) and (3R)-3-deoxo-1 l-deoxy-3-methoxy-l l-oxo-4-epi· 
mutilin (335 mg. 1.0 mmol) in dichloromethane (15 ml) was protected from light 
and stitred at room temperature under argon for 66 hour. Diisopropylethylamine 
(1 ml) was then added and the reaction mixture filtered through Kieselguhr. 

10 Concentration afforded a crude product which was purified by silica gel 
chromatography eluting with 50-75% ethyl acetate/hexane mixtures to give the 
title compound (212 mg.44%); Vmax (CH2Cl2) 3406, 1781, 1721, 1698cm-1; 
lH NMR (CDCl3) 0.89 (3H. d, J 6.9Hz). 1.01 (3H. d, J 6.4Hz), 1.03-1.62 (6H, 
m), 1.21 (3H, s), 1.31 (3H. s), 1.70 (lH, d, J 15.SHz), 1.75 (lH, d.J l 1.5Hz), 

15 2.00 (2H, m), 2.21 (lH, m), 2.54 OH. dd, J 15.2, 10. lHz). 2.88 (JH, q. J 6.3Hz), 
3.22 (3H, s), 3.46 (lH. ddd, J 11.2, 8.3, 5.3Hz), 5.02(lH,d,J17.SHz), 5.29 (lH, 
d. J 10.7Hz), 5.85 (lH, d, J 10.0Hz). 6.66 (IH, dd,J 17.5, 10.7&). 7.64 {2H, dd, 
J 4.4. 1.6Hz), 8.1 l (lH. s), 8.84 (2H, dd, J 4.4, l.5Hz); MS (CI) mlz 483 

(MNJ-4+). 

20 Step 2. Mutilin 14·IN-iso-nicotinoylcarbamate] 

The product of Step 1 (177 mg. 0.37 mmol) in dioxane (2 ml) was treated with a 
saturated solution of zinc chloride in cone. HCI ( 1 ml), as for Example 1 Step 2, 
to afford rhe title compound (29.6 mg. 17%); Vmax (CH2CI2) 3400, 1783, 

1734cm·l; lH NMR (CDCl3) 0.79 (3H. d.J 6.8Hz). 0.89 (3H. d. 17.0Hz). 1.16 

25 (lH, m) 1.20 (3H, s) 1.50 (3H, s). 1.44-1.82 (8H. m), 2.11-2.35 (SH, m}, 3.37 
(JH, dd, J 10.7, 6.6Hz). 5.23 OH, dd, J 17.3, 1.4Hz), 5.36 (lH, dd, J 10.9, 
l.3Hz), S.82 (lH. d.J 8.SHz). 6.51 (lH, dd, J 17.3, 11.0Hz), 7.62 (lH. dd,J 4.5, 
1.5Hz). 8.20 (lH, s), 8.79 (2H, dd, J 4.5, 1.7Hz); MS (Cl) m/z 469 (MH+). 

Example 48. Mutilin 14-[N-nicotinoylcarbamate] 

30 Step L (JR)-3-Deoxo-ll·deoxy .. 3.methoxy-ll-oxo-4-epi·mutilin 14-[N· 
nieotinoylcarbamate} 

A mixture of silver cyanate (690 mg, 4.6 mmol), nicotinoyl chloride 
hydrochloride (712 mg, 4.0 mmol), tetralci.t tripheylphosphine palladium (0) (14 
mg. 0.012 mmol), diisopropylethylamine (0.7 ml, 4.0 mmol) and (3R)-3-deoxo-
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11-deoxy-3-methoxy-l l-oxo-4-epi-mutilin (335 mg. 1.0 mmol) in 
dichloromethane (14 ml) was protected from light and stirred at reflux under 
argon for SO minutes. The reaction mixture was filtered through Kieselguhr and 
concentrated. to affoJded a crude product which was purified by silica gel 

S chromatography to give the title compound (177 mg. 37%); Vmax (CH2C12) 
3410. 1779. 1717. l698cm·l: la NMR (CDCI3) 0.90 (3H, d. J 6.8Hz), 1.00 (38. 
d.J 6.4Hz), 1.08-1.56 (6H. m). 1.21 (3H, s), 1.30 (3H, s). 1.71' (1H. d.J 
1S.3Hz), l. 75 (1 H, d, J I l.2Hz), 2.00 (2H, m), 2.21 (lH, m), 2.54 (lH, dd, J 
15.3, 10.IHz). 2.89 (IH, q. J 6.4Hz), 3.22 (3H. s}, 3.46 (IH, ddd, J 11.2, 8.1, 

10 5.4Hz). 5.02(lH,d,J17.4Hz), 5.28 (IH. d, J 10.7Hz), 5.85 (JH, d,J 10.0Hz), 
6.67 (lH. dd, J 17.5, 10.7Hz), 7.46 (lH.dd,/ 7.6. 4.9Hz), 8.16 (2H. m). 8.81 
(IH, dd, J 4.9, J .SHz) 9.02 (UL d, J 2.3Hz); MS (CI) mlz 483 (MNJ4+). 

Step 2. Mutilin 14-[N-nicotlnoylcarbamate) 

The product of Step 1 (153 mg, 0.32 mmol) in dioxane (2 ml) was treated with a 
15 saturated solution of zinc chloride in cone. HCl (1 ml). as for Example 1 Step 2. 

to afford the title compound (95 mg. 64%); Vmax (CH2Cl2) 3410, 1781, 
1734cm·l; lff NMR (CDC13) 0.81 (3H, d, J 6.7Hz}. 0.89 (3H, d, J 6.9Hz), 1.18 
(lH. m) 1.20 (3H. s) 1.50 (3H. s). 1.44-1.82 (SH, m), 2.11-2.35 (SH. m), 3.37 
(lH, dd, J 10.6, 6. 7Hz), 5.23 ( lH, d, J 11.4Hz),5.36 (lH, d. J 11. lHz), 5.82 (lH, 

20 d,J 8.4Hz), 6.52(1H,dd.J17.3. 11.0Hz). 7.44 (1H,dd,J7.8, 4.9Hz), 8.12 (2H, 
br}, 8.80 (lH, d, J 3.4Hz), 8.99 (lH, d. J 1.7Hz); MS (EI) mfz 469 (MH+), 
Found: 469.2704. C27H37N205 (MH+) requires 469.2702. 

Example 49. Mutilin 14-[N-2-furoylcarbamateJ 

Step 1. (JR)-3-Deoxo-U-deoxy-3-methoxy .. J 1-oxo-4-epi-mutilin 14-(N·l-
25 furoylcarbamate} 

A mixture of silver cyanate (690 mg, 4.6 mmol). 2-furoyl chloride (0.4 ml, 3.0 
mmol), retralcis tripheylphosphine palladium (0) (17 mg, 0.015 mmol)and (3R)·3· 
deoxo-l l-deoxy-3-methoxy-11-oxo-4-epi-mutilin (335 mg. 1.0 mmol) in 1,2-
dichloroethane (10 ml) was prorected from light and stirred at room temperature 

30 under argon for 41 hour. The reaction mixture was filtered through Kiesclguhr 
and concentrated, to afforded a crude product. which was purified by silica gel 
chromatography to give the title compound (468 mg. 99%); Vmax (CH202} 
3415, 1777, 1714, 1699cm-l; lH NMR (CDCl3) 0.89 (3H. d. J 6.9Hz), 1.00 (3H, 
d,J 6.4Hz), 1.07-1.42 (4H, m), 1.20 (3H, s), t.33 (3H. s), 1.53 (2H, m), 1.71 

35 (lH. d. J 15.3Hz). 1. 75 (IH, d, J 11.3H~). 2.02 (2H, m), 2.20 (lH. m), 2.53 (lH. 
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dd, J 15.4, 10.lHz), 2.90 (lH. q. J 6.4Hz), 3.23 (3H, s). 3.47 (lH, ddd. J 11.2, 
8.3, 5.3Hz), 5.01 (lH, d. J 17.4Hz), 5.30 (lH. d, J 10.7Hz), 5.84 (lH, d.J 
9.9Hz), 6.59 (lH, dd, J 3.5, l.7Hz), 6.73 (lH, dd,J 17.4, 10.6Hz), 7.34 OH. d,J 
3.3Hz), 7.54 (lH, s), 8.20 (lH, s); MS (Cl) mlz411 (M+). 

5 Step 2. Mutilin 14-[N-2-furoylcarbamate] 

The product of Step 2 (200 mg, 0.42 mmol} in dioxane (2 ml) was tteated with a 
saturated solution of zinc chloride in cone. HCl ( 1 ml), as for Example I Step 2, 
to affom the title compound (129 mg, 67%); Vmax (CH202) 3412, 1777, 1733, 
1716cm·l; ta NMR (CDC13) 0.80 (3H, d,J 6.7Hz), 0.89 (3H, d, J 7.0Hz), 1.18 

10 (lH. m) 1.19 (3H, s) 1.54 (3H, s), 1.37-1.82 (8H, m), 2.10-2.38 (SH, m), 3.37 
(IH, dd, J 11.0, 6.6Hz). 5.23 (lH, dd, J 17.3, l.SHz), 5.38 (lH, dd,J 11.0. 
LSHz), 5.83 (IH. d, J 8.SHz), 6.56 (lH, dd, J 17.3, 11.0Hz), 6.57 (lH, dd, J 3.5, 
1.8Hz), 7.32 (lH, d. J 3.3Hz), 7.52 (JH. d,J2.1Hz), 8.15 (lH, s); MS (Cij mlz 
475 (MNf4+). 

15 Example SO. Mutilin 14·[N-acetylcarbamate} 

Step 1. Acetyl isocyanate 

Silver cyanate (690 mg, 4.6 mmo)) and acetyl chloride (0.28 ml, 3.94 mmol) in 
dry dichloromethane (5 ml) were reacted according to the method described in 
Example 31, Step l for 1.75 hours. The solution containing the title compound 

20 was immediately used in the next reaction; Vmax (CH2Cl2) 2257 cm-1. 

Step 2. (3R)·3-Deoxo-l l·deoxy-3-methoxy-l 1-oxo-4-epi-mutilln 14-[N· 
acetytcarbamate) 

The solution from step l was treated with (3R)-3-deoxo-l 1-deoxy-3-methoxy-l l­
oxo-4-epi-mutilin (335 mg, 1.0 mmol) and the reaction stin'ed for 10 minutes. 

25 The tide compound was isolated by the same procedure as described in Example 
31, Step 2 (420 mg. 100%); Vmax (CH2Cl2) 3388, 1753, 1713cm·l; lff NMR 
(CDCl3) 0.83 (3H, d, J 6.9Hz), 1.00 (3H, d, J 6.4Hz), 1.07-1.54 (6H, m), 1.21 
(6H, s), 1.62 (lH, d, J 15.7Hz), 1.73 (IH, d. J l 1.3Hz), 1.99 (2H. m), 2.20 (lH, 
m), 2.48 (3H, s). 2.49 (lH, dd, J 15.4, 10.0Hz). 2.88 (lH, q. J 6.4Hz). 3.22 (3H, 

30 s), 3.45 (lH, ddd, J 11.2, 8.1, 5.3Hz), 5.03 (1 H. d. J 11 .5Hz), 5.33 (lH, d, J 
10.7Hz). 5.72 (lH. d. J 1 O.OHz), 6.63 (lH. dd, J 17.5, 10.7Hz), 7.45 (lH, s); MS 
(El) m/z 419 (M+), Found: 419.2674, C24H37N05 requires 419.2672. 

53 
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Step 3. Mutilin 14-[N .. acetylcarbamate) 

The product of Step 2 (284 mg, 0.68 mmol) in dioxane (3 ml) was ttcated with a 

saturated solution of zinc chloride in cone. HCI (l ml). as for Example 1 Step 2, 
to afford the title compound (190 mg, 69%); Vmax (CH2ci.z) 3392.1755, 1734, 

S 1714cm·1; I H NMR (CDCJ3) 0. 74 (3H, d, J 6. 7Hz), 0.89 (3H. d, J 7.0Hz), 1.16 
(1H. m) 1.19 (3H, s) 1.43 (3H, s), 1.37-1.55 (SH. m),1.59-1.85 (3Ji. m), 2.05-
2.38 (5H, m), 2.42 (3H, s), 3.37 (lH, dd, J 10.6, 6.6Hz), 5.23 (lH, dd, J 17.4, 
l.3Hz). 5.37 (lH, dd, J 11.0, 1.3Hz), 5. 72 (IH, d. J 8.4Hz), 6.49 {lff. dd, J 17.4, 
11.0Hz), 7.51 (lH, s); MS (CI) mlz 423 (MNH4+). 

10 Example 51. Mutilin 14-{N-(4-chlorobenzenesulphonyJ)]· 
carbamate 

(3R)-3-Deoxo-l l-deoxy-3-methoxy- l 1-oxo-4-epi-mutilin 14-chloroformate (500 
mg) in dry dichloromethane (7 ml) was treated with 4-
chlorobenzenesulphonamide (265 mg), diLfopropylethylaminc (0.5 ml), and 4-

15 dimethylaminopyridine (10 mg), and the solution was stirred for 30 minutes at 
room temperature. The solution was diluted with ethyl acetate (50 ml) and 
washed with dilute HO (30 ml), water (30 ml), and saturated brine (30 ml). The 
solution was dried (sodium sulphate) and the solvent was removed by evaporation 
under reduced pressure to yield a white foam nso mg). 

20 The foam was dissolved in 1,4-dioxane (8 ml) and treated with a saturated 
solution of zinc chloride in cone. HO (2.5 ml). The solution was stirred for 2.5 

hours at room temperature. and was then diluted with ethyl acetate (50 ml) and 
washed three times with water. The solution was dried (sodium sulphate) and the 
solvent was removed by evaporation under reduced pressure to yield a pink foam. 

25 Crystallisation from dichloromethane - hexane gave the title compound as 
colourless crystals (555 mg), m.p. 2J 6 ~ 218°C; Amax (EtOH) 230 nm(£ 
lZlOO);vmax (CHCl3) 3380, 1735, and 1210 cm~I; 8H {CDCl3) 7.94 (2H, d. J 5 
Hz), 7.52 (2H, d.J S Hz), 6.27 (JH, dd, J 17.4 and lJ Hz). 5.61 (lH. d, J 8.4 
Hz), 5.24 (lH, dd. J 11 and 1.2 Hz), 5.10 (1 H, dd. J I 7.4 and 1.2 Hz), 3.30 ( IH, 

30 dd, J 10.1and6.7), 2.20 (3H, m), 1.95 (2H, m), 1.8 • 1.0 (overlapping 
multiplets), 1.34 (3H. s), 1.09 (3H, s), 0.83 (3H, d, J 7 Hz), and 0.52 (3H, d, J 6.8 
Hz); MS (CI) mlz 555 (M.NH4+). 
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Example 52. Mutilin 14-[N-(4-fluorobenzenesulphonyl)}· 
carbamate 

Step 1. (3R)·3-Deoxo-ll-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-[N-(4-
ftuorobenr.enesulphonyl)J·carbamate 

S (3R)-3-Deoxo-ll-deoxy-3-methoxy-ll-oxo-4-epi-murilin 14-chlcrofonnate (200 

mg) in dry dichloromethane (3 ml) was treated with 4-
fluorobenzenesulphonamide (180 mg). diisopropylethylamine (0.2 ml), and 4-

dimethylaminopyridine (2 mg), and the solution was stirred for 30 minutes at 
room temperature. The solution was diluted with ethyl acetate (50 ml) and 

10 washed with dilute HCl (20 ml), water (20 ml), and saturated brine (20 ml). The 

solution was dried (sodium sulphate) and the solvent was removed by evaporation 

under reduced pressure co yield a colourless gum. Chromatography on silica gel 
using ethyl acetate - hexane gave the title compound as a colourless gum (240 
mg); Vmax (CHCl3) 3379. 1737, 1697. and 1594 cm·l; MS (El) ml: 535 (M+) 

IS (Found: M+. 535.2408. C28H38N06FS requires M, 535.2404). 

Step 2. Mutilln 14-(N-(4-nuorobenanesulphonyl)]-carbamate 

(3R)-3-Deoxo-l 1-deoxy-3-mettioxy-I J-oxo-4-epi-mutilin 14-[N-(4-fluoro­
bcnzenesulphonyl)]-carbamate (200 mg) in 1,4-dioxane (4 ml) was treated with a 

saturated solution of zinc chloride in cone. HCI (l.S ml) and the solution was kept 

20 at room temperature for 1.5 hours. The solution was diluted with ethyl acetate (SO 
ml) and was washed three times with water (20 ml portions). The solution was 
dried (sodium sulphate) and the solvent was removed by evaporation under 

reduced pressure to give a colourless gum. Chromatography on silica gel using 

ethyl acetate - hexane gave the title compound as colourless crystals (140 mg}. 

25 Recrystallisation from dichloromethane - hexane gave colourless needles. m.p. 
228-229°C; Amax (EtOH) 217 nm(£ 11,660); SH (CDCl3) 8.01 (2H. dd, J 9 and 5 

Hz), 7.20 C2H, t, J 9 Hz), 6.27 (lH, dd, J 17.5 and 11 Hz). 5.58 (lH, d. J 8.3 Hz), 
5.20 (lH, dd, J 11 and 1.2 Hz). 5.06 (lH, dd, J 17.5 and 1.2 Hz). 3.20 (lH, d, J 

6.2 Hz), 2.22 (2H, m), 1.97 (2H, m), 1,8 - 1.0 (overlapping multiplets), 1.35 (3H, 

30 s), 1.09 (3H. s). 0.85 (3H, d, J 7 Hz), 0.51 (3H. d, J 6.7 Hz); MS (Cl) mlz 539 
(M.NH4+). 
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Example 53. Mutllfn 14-{N·(4·n·propylbenzenesulphonyl)J· 
carbamate 

Step 1. (3R)-3-Deoxo-ll-deoxy.J.methoxy·ll..oxo..4-ep£.mutilln t4.[N.(4·n· 
propylbenzenesulpbonyl)]·carbamate 

S Using the process described in Example 52. Step l, (3R)-3-deoxo-1 l-deoxy-3-
mcthoxy-ll-oxo-4-epi-mutilin 14.chlorofonnate (200 mg) and 4-n­
propylbenzenesulphonamide (150 mg) were converted into the title compound. 
which was obtained as a colourless gum (220 mg); MS (CJ) mlz 577 (M.NH.i•». 

Step 2. Mutilin 14-[N·(4·n-propylbenzenesulphonyl)J-carbamate 

10 Using the process described in Example 52, Step 2. (3R)-3-deoxo-1 l-deoxy-3-
methoxy-l l-oxo-4-epi-mutilin 14-(N-( 4-n-propylbenzenesulphonyl)]-carbamate 
( 190 mg) was converted into the title compound. which was obtained as a 
colourless gum (ISO mg); Vmax (CHCl3) 3565, 3384, 1735, 1598, and 1421 cm· 
1; ~ (COCJ3) 7.85 (2H, d, J 8.S Hz). 7.32 (2H. d, J 8.S Hz), 6.28 (IH. dd. J 17.3 

15 and I 1Hz),5.61 (lH, d,/ 8.3 Hz), 5.23 (lH, dd, J 11and1.3 Hz). S.08 (lH, dd. 
J 17 and 1.3 Hz), 3.29 (lH, dd,J 10.2 and 6.6 Hz). 2,67 (2H, t,J7.3 Hz). 2.20 

{2H, m). 1.95 (lam), 1.8 - 0.8 (overlapping multiplets), 0.49 (3H, d, J 6.7 Hz); 

MS (CI) mlz 563 (M.NH4+). 

Example 54. Mutilin 14-[N-(4-hydroxybenzenesulphonyl)]· 
20 carbamate 

(3R)-3-Deoxo-11-deoxy-3-methoxy-l 1-oxo-4-epi-mutilin 14-chloroformate (300 

mg) in dry dichloromethane (5 ml) was lTCated with 4-
hydroxybenzenesulphonamide (170 mg). diLfopropylethylamine (0.35 ml), and 4-
dimethylaminopyridine (8 mg), and the solution was stirred for 30 minutes at 

2S room temperature. The solution was diluted with ethyl acetate (50 ml) and 
washed with dilute HO (20 ml), wacer (20 ml). and saturated brine (20 ml). The 
solution was dried (sodium sulphate) and the solvent was removed by evaporation 
under reduced pressure to yield a colourless gum. Chromatography on silica gel 

using ethyl acetate - hexane gave the product as a white foam (410 mg). 

30 The above product was dissolved in 1,4-dioxane (8 ml) and the solution was 
treated with a saturated solution of zinc chloride in cone. HCl {3 ml); the solution 
was kept at room temperature for 3.5 hours. The solution was diluted with ethyl 
acetate (50 ml) and was washed three times with water (20 ml portions). The 
solution was dried (sodium sulphate) and the solvent was removed by evaporation 

35 under reduced pressure to give a pale yellow gum. Chromatography on silica gel 
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using ethyl acetate - hexane gave the product as a white foam (180 mg). The 
NMR specuum of this product showed that it contained two different mutilin 
moieties. and suggested that it had been derived by simultaneous reaction of 4. 
epi-mutilin chlorofonnate molecules with both the hydroxyl and the 

5 sulphonamido groups of 4-hydroxybenzenesulphonamide: 

[mutilin]~CO.q;J4.SOiNHC~-[mudlin] 

The above product was dissolved in methanol (8ml) and the solution was treated 
with IM NaOH (lml) and kept at room temperature for 6 hours. The solution was 
diluted with ethyl acetate (SO ml) and was washed with dilute HCl (20 ml) and 

10 saturated brine (20 ml). The solution was dried (sodium sulphate) and the solvent 
was removed by evaporation under reduced pressure to give a yellow gum. 
Chromatography on silica gel using ethyl acetate - hexane gave the title 
compound as a white solid (107 mg); Amax (EtOH) 239 nm(£ 12.340); Vmax 
(CH03) 3690, 3583, 3382, 1734. l 602. 1418, and 1157 cm-1; ~ (CDCJ3 - d4-

15 McOH) 7.77 (2H, d.J 7 Hz), 6.84 (2H, d.J 7 Hz), 6.28 (lH. dd,J 17.3 and 11 
Hz), 5.56 (lH, d, J 8.3 Hz), 5.21 (lH, d, J 11 Hz), 5.07 OH. d, J 17.3 Hz), 3.26 
(lH, d, J 6.4 Hz), 2.5 - 1.0 (overlapping multiplets), 0.82 (3H, d, J 7 Hz), 0.51 
(3a d, J 6.5 Hz); MS (CI) m/z 537 (M.NH4+), 519. (M+). 

20 Example 55. Mutilin 14-[N-(3,4-dimethoxybenzoyl)carbamate] 

Step 1. 3,4-Dimethoxyben7.oylisocyanate 

Silver cyanate (690 mg, 4.6 mmol) and 3.4-dimethoxybenzoylchloride (800mg, 
4.0 mmol) in dry dichloromethane (5 ml) were reacted according to the melhod 
described in Example 31. Step I. The solution containing the title compound was 

25 immediately used in the next reaction; Vmax (CH2Cl2) 2238 cm·l. 

Step 2. (3R)·3-Deoxo-l1-deoxy-J..methoxy-11-oxo-4-epi-mutilin 14-[N-(3,4-
dimethoxybenzoyl)carbamate] 

The solution from step 1 was treated with (3R)-3-deoxo-1l-deoxy-3-methoxy-l1-
oxo-4--epi-mutilin (33S mg, 1.0 mmol) and the reaction stirred for 40 minutes. 

30 The title compound was isolated by the same procedure as described in Example 
31. Step 2 (392 mg, 72%); Vmax (CH2Cl2) 3430, 1774, 1698cm-l; lff NMR 
(CDC13) 0.91 (3H, d, J 6.8Hz). 1.00 (3H, d. J 6.4Hz), 1.05-1.57 (6H, m), 1.21 
(3H, s). 1.34 (3H. s), 1.73 (lH. d,J 15.3Hz), 1.75 (lH, d,J 10.SHz), 2.02 (2H, 
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m). 2.20 UH. m), 2.54 OH. dd, J lS.2. 10.lHz). 2.91 OH. q, J 6.2Hz). 3.23 (3H, 
s). 3.47 (lH. m}. 3.95 (6H. s), 5.02 (lH, d, J 17.5Hz), 5.30 (lH. d, J 10.7Hz), 
S.85 (lH, d.J9.9Hz:). 6.79 (lH. dd,J 17.5. 10.?Hz), 6.90 (lH, d.I 8.4Hz). 7.34 
(lH, dd, J 8.4, 2.0Hz), 7 .46 (lH, d, J 2.0Hz), 7 .94 (lH. s); MS (Cl) m/z 542 

5 (MH+). 

Step 3. Mutilin 14-(N·(3,4-dimethoxyben7.oyl)carbamate} 

The product of Step 2 (275 mg, 0.51 mmol) in dioxane (2 ml) was tteated with a 
saturated solution of zinc chloride in cone. HO ( 1 ml), as for Example 1 Step 2. 
to afford the title compound (75 mg, 28%); Vmax (KBrdisc) 3305, 1768, 1730. 

10 1687cnrl; lff NMR (CDC13} 0.82 (3H, d,J 6.6Hz). 0.89 (3H.d,J6.9Hz), 1.20 
(IH, m), 1.23 (3H, s). 1.54 (3H, s), 1.44-1.82 (8H, m), 2.12-2.38 (SH, m), 3.38 
(lH. dd. J 10.7. 6.6Hz). 3.94 (6H, s). S.24 OH. dd.J 17.4, l.4Hz), 5.38 (lH. dd, 
J 10.9, 1.4Hz), 5.84 (lH, d. J 8.SHz), 6.58 Cl H. dd. J 17.3, 11.0Hz), 6.88 (lH, d. 
J 8.4Hz). 7.30 OH. dd • .f 8.4, 2.0Hz), 7.43 (JH, d, J 2.lHz), 7.86 OH. s); MS 

15 (El) m/z 527 (M+), Found: 527.2884. C30H41N07 requires 527.2883. 

Example 56. Mutilin 14-[N-(3,4-
methylenedioxybenzoyl)carbamateJ 

Step 1. 3,4·Methylenedioxybenzoy1isoeyanate 

Silver cyanate (690 mg, 4.6 mmol) and piperonyloyJ chloride (738mg, 4.0 mmol) 
20 in dry dichloromethane (5 ml) were reacted according to rhe method described in 

Example 31, Step 1. The solution containing the title compound was 
immediately used in the next reaction; Vmax (CH202) 2238 cm·l. 

Step 2. (3R)-3-Deoxo-l l ·deoxy-3-methoxy-1 l-oxo-4-epi-mutilin 14-[N-(3,4· 
methylenedioxyben7.oyl)carbamateJ 

25 The solution from step 1 was treated with C3R)-3-deoxo-1 l-deoxy-3-methoxy-11-
oxo-4-epi-mutilin (335 mg, 1.0 mmol) and the reaction stirred for 40 minutes. 
The title compound was isolated by the same procedure as described in Example 
31, Step 2 (283 mg, 54%); Vmax (CH2Cl2) 3428. 1775. 1698crrrl; lH NMR 
(CDCl3) 0.90 (3H, d, J 6.9Hz). 1.00 (3H. d, J 6.4Hz), l.07-1.56 (6H, m), 1.20 

30 (3H, s), 1.31 (3H. s). 1.71 (IH, d.J 15.3Hz), 1.75 (lH, d, J ll.2Hz), 1.99 (2H. 
m). 2.20 (lH, m), 2.52 (lH, dd,J 15.2, 10.lHz), 2.90 (lH, q,J 6.SHz), 3.23 (3H, 
s), 3.46 (lH. ddd, J 11.2, 8.2. 5.3Hz), 5.01 (1H, d, J 17.4Hz). 5.29 OH. d.l 
l0.7Hz),. 5.84 (lH. d, .f 10.0Hz), 6.07 (2H, s), 6.72 (lH, dd,J 11.5, 10.7Hz). 6.87 

58 
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(lH. d. J 8.0Hz). 7.32 (]H. d. J 1.5Hz), 7.36 (lH, dd. J 1.9. 1.8Hz), 7.89 (JH, s); 
MS (Cl) mlz 543 (MNH4+), 526 (MH+). 

Step 3. Mutilin 14-[N-(3,4-methylenedioxybenzoyl)carbamate] 

The product of Step 2 (237 mg. 0.45 mmoJ) in dioxane (2 m]) was treated with a 
5 saturated solution of zinc chloride in cone. HCI (l ml). as for Example 1 Step 2, 

to afford the title compound (151mg,65%); Vmax (CH2Cl2) 3432. 1777, 1733. 
1712cm-l; lff NMR (CDCl3) 0.80 (3H. d, J 6.6Hz), 0.89 (3H. d, J 7 .OHz). 1.18 
(lit m), 1.19 (3H, s), 1.38-1.83 (SH, m).1.51 (3H, s), 2.09-2.37 (SH, m), 3.37 
(lH, dd, J 10.9, 6.6Hz), S.23 (lH, dd,J 17.4, 1.SHz), 5.38 (lH. dd, J 11.0, 

10 1.SHz), S.82 (lH, d. J 8.SHz), 6.06 (2H. s), 6.56 (lH. dd, J 17.4, 11.0Hz). 6.85 
(lH, d, J 8.0Hz), 7.29 (IH, d, J 1.6Hz), 7.32 (lH, dd, J 8.1. 1.8Hz). 7.81 (lff. s); 
MS (El) mJz 511 (M+). Found: 511.2566, C29H37NO, requires Sl 1.2570. 

Example 57. Mutilin 14-(N·p-methoxysulphonylcarbamate) 

Step 1. Mutilin 11-dichloroacetate 

15 Mutilin (1.0 g. 3.12 mmol) was disolved in dry THF (10 ml) under argon and 
treated with pyridine (0.33 ml, 4.06 mmol), dichloroacetic anhydride (820 mg, 
3.42 mmol) in THF (2 ml), and N,N-4-dimethyJaminopyridine (5mg). After 24 
hours the reaction was diluted with ethyl acetate, washed with 1 M hydrochloric 
acid, saturated sodium hydrogen carbonate and saturated sodium chloride 

20 solutions. The solution was dried over magnesium sulphate and concentrated to 
afford the crude product (1.Sg). Purification by silica gel chromatography (15-
25% ethyl acetate I hexane) afforded the tirle compound (925 mg, 69%); Vmax 

(CH2Cl2) 3635, 1756, 1735cm·I; lff NMR (CDCl3) 0.86 (3H. d.17.lHz), 0.97 
(3H, d,J 7.0Hz). 1.06 (3H, s), 1.15 (lH. m). 1.32-1.50 (4H, m), 1.39 (3H, s), 

25 1.63-2.02 (SH, m), 2.10 (lH, s), 2.22 (2H, m), 2.37 (lH, quintet, J 7.0Hz), 4.31 
(lH. t, J 6.4Hz), 4.91 (lH, d, J 6.9Hz}, 5.32 OH. dd, J 11.2, 0.7Hz), 5.48 (IH, 
dd,J 17.7, 0.8Hz), 6.00 (1H, s). 6.12 (IH. dd,.118.0, 11.2Hz); MS (Cl) mlz 448 
/ 450 / 452 (MNH4+). 

Step 2. Mutilin 14-chloroformate-11-dichloroacetate 

30 The product of Step 1 (882 mg, 2.04 mmol) was disolved in dry TIIF (15 ml) 
under argon, cooled in an ice-bath. and treated with trichloromethyl 
chlorofonnate (0.25 ml, 2.07 mmol) and pyridine (0.21 ml. 2.6 mmoJ). The 
resultant heterogeneous mixture wa.~ rapidly stirred for 1 hour, diluted with ethyl 
acetate and washed with saturated sodium chloride solution. The solution was 
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dried over magnesium sulphate and concentrated to afford the title compound 
which was used without purirteation (982 mg. 97%); Vmax CCH2Cl2) 1760. 
1737cm·l; lH NMR (CDCl3) 0.83 (3H, d,J7.1Hz), 0.88 (3H, d,J7.1Hz), 1.13 
(3lt s). 1.16 (lH. m), 1.37-1.54 (3H, m), 1.48 (3H, s), 1.61-1.92 (4H, m). 2.13-

5 2.37 (4H, m), 2.46 OH, quintet, J7.0Hz), 4.93 (lH, t. J 6.8Hz). S.31 (lH, d, J 
17.2Hz), 5.37 {JH, d,J 10.7Hz), S.61 (IH, d.J 8.4Hz), 5.99 (lH, s), 6.25 (lH, 
dd. I 17 .5. 1 l .2Hz); MS (El) mlz 498-492 (M+). 

Step 3. Mutllin 1 l·dichloroacetate-14·(N·p·methoxysulphonylcarbamate) 

The product of Step 2 (250 mg. O.Sl mmol) was disolved in dichloromethane (5 
10 ml) under argon and treated with p-methoxysulphonamide {187 mg, 1.0 mmol) in 

DMF (0.5 ml).N,N- diisopropylethylamine (0.2 ml, 1.15 mmol) and N,N-4-
dimethylaminopyridine (5mg). After stirring at room temperature for 3 hours the 
solution was diluted with dichloromethane and washed with l M hydrochloric 
acid. The solution was dried over magnesium sulphate and concentrated to afford 

15 the erode product (746 mg). Purification by silica gel chromatography (50% ethyl 
acetate I hexane) afforded the ritle compound (294 mg., 90%); Vmax CCH2CI2) 
3368. 1736cnrl~ lff NMR (CDCl3)0.S3 (3H, d, J 6.7Hz), 0.83 (3H,d.J7.0Hz), 
0.99 (3H. s), 1.06-1.89 (8H, m>. 1.35 (3H. s). 1.94-2.29 (4H. m), 2.45 (lH, m). 
3.88 (3H, s), 4.86 (lH, d,J 6.8Hz), S.09 (lH, d,J 17.6Hz), 5.19 (lH,d,J 

20 I 1.2Hz), 5.52 (lH, d,/ 8.0Hz.). 5.96 OH. s), 6.16 (lH, dd,J 17.6. l l.2Hz). 6.99 
(2H, d, J 8.9Hz), 7.94 (2H. d, J 8.9Hz); MS (Cl) mlz 665 / 663 I 661 (MN84+). 

Step 4. MutiJin 14-{N-p-methoxysulphonylcarbamate) 

The product of Step 3 (262 mg, 0.41 mmol) was disolvcd in THF (3 mJ) and 
methanol (1 ml) and treated with IM sodiu~ hydroxide (1ml,1.0 mmol). After l 

25 hour the solution was diluted with ethyl acetate and washed with lM hydrochloric 
acid and water. The solution was dried over magnesiun1 sulphate and 
concentrated to afford the crude product (260 mg). Purification by silica gel 
chromatography (50% ethyl acetate I hexane) afforded the title compound (206 
mg. 95%); Vmax (CH2Cl2) 3367, 1736cm-1: 1H NMR (CD03) 0.53 (3H. d, J 

30 6.7Hz), 0.83 (3H. d, J 7.0Hz). 1.08 (JH, m), 1.10 (3H, s). l.25-1.75 (8H, m). 
1.35 (3H. s), 1.97 (2H. m). 2.20 (3H. m), 3.29 (lH. dd, J 10.2, 6.6Hz). 3.88 (3H, 
s), 5.09 (lH, dd, J 17 .4. 1.3Hz). 5.24 {1 H. d, J 11.0. l.2Hz). 5.61 (lH. d, J 
8.4Hz). 6.28 OH. dd.J 17.4, 11.0Hz), 6.98 (2H, d,J9.0Hz), 7.43 (lH, s), 7.93 
(2H, d, J9.0Hz); MS (CI) mlz 55J{MNH4+); (Found: C, 63.13; H, 7.54; N. 

35 2.61. C23H39N07S requires C, 63.02; H, 7.37; N, 2.62). 

,0 
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Example 58. Mutilin 14-[N·{4-hydroxybenzoyl)carbamate] 

Step 1. 11-0-Dichloroacetylmutilin 

Mutilin (4.0 g, 12.5 mmol) was dissolved in dry tetrahydrofuran (20 ml) and 
treated with pyridine (1.31ml,16.2 mmol). dichloroacetic anhydride (3.29 g. 

5 13.7 mmol). andN,N-dimethylaminopyridine (20 mg). The reaction was stirred 
under argon for 2h at room temperature. Reaction mixture panitioned between 
ethyl acetate and water. The organic phase was washed with 1.0M HO. water 

· and saturated sodium chloride solution before drying (MgSO,). Purification was 
accomplished by chromatography on silica gel. The product was isolated as a 

10 crystalline solid (3.57g, 66'1>); Vmax (CH1Cl2) 3635. 2936, 1756, 1735 and 1463; 
lff NMR (CDCl3) 0.86 (3H, d, J 7. lHz). 0.97 (3H. d. J 7.0Hz), 1.06 (3H, s), 1.15 
OH. m) 1.39 (3H, s), 1.32-1.50 (4H, m), 1.63-2.02 (SH, m), 2J0(1H, s), 2.22 
(2H. m), 2.37 OH. quint., J 6.5Hz), 4.31 (lH. t, J 6.4Hz). 4.91 OH. d, J 6.9Hz), 
5.32 (lH. dd, J 11.2, 0.7Hz), 5.48 OH. dd, J 17.7, 0.7Hz), 6.00 {lH. s). 6.12 (lH, 

15 dd, J 18.0. ll.2Hz); MS (NH3DCI) m/z 448,450.452 (MN~,+). 

Step 2. 11-0·Dichloroacetylmutilin-14-[N·( 4-acetoxybenmyl)carbamate] 

A solution of 4-acetoxybenzoylisocyanate (6 mmol) in dichloroethane (20 ml) 

(prepared as described in Example 33, Step 1) was treated with 11-0-
dicbloroacetylmutilin (650 mg, 1.5 mmol) and the title compound isolated as 

20 described in Example 31, Step 2 (716 mg. 72%): Vmax (CH,OJ 3420, 2943, 
In9. 1734, 1604 and 1479; lH NMR (CD03) 0.80 (3H, d, J 6.SHz), 0.87 (3H. 
d, J 7.0Hz). l.11-1.23 (4H, m), 1.38-1.93 (1 IH, m), 2.14-2.32 CSH. m), 2.56-2.62 
OH. m), 4.96 OH. d, I 6.7Hz) •• 5.33 OH. d.J 17.6Hz), 5.36 OH, dd,J 11.lHz), 
5.75 (lH, d. J 8.lHz), 5.99 (lH, s), 6.44 (lH. dd.J 17.3. 11.3Hz), 7.22 (2H, d, J 

25 8.7Hz), ). 7.84 (2H, d, J 8.7Hz). 7.89 OH. bs): MS (ESI, +ve ion) mlz 653 
(MN.H,.+); (Found: C, 60.34; H, 6.42; N, 2.13. C»H,,Cl2N01 requires C, 60.38; 
H. 6.18; N, 2.20) 

Step 3. Mutilin 14-(N-(4-hydroxybenxoyl)airbamateJ 

11·0-Dichloroacetylmutmn-14-{N-(4-acetoxybenzoyl)carbamate] (671 mg. I.OS 
30 nunol) was dissolved in rctrahydrofuran (5 ml) and methanol (1.0 ml) before 

treating with 1.0M sodium hydroxide (3.2 ml, 3.2 mmol). The reaction was 
stirred at room temperature for I h. The reaction was panidoned between ethyl 
acetate and I.OM Ha and the organic phase washed wich water, sodium hydrogen 
carbonate solution, and finally brine. After drying (MgSOJ the crude product 

35 was puri(led by chromatography on silica gel. loading and eluting with 50% ethyl 
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acetate in hexane followed by ethyl acetate. The title compound was isolated as a 
solid (409 mg, 80%). 

Example S9. Mutilin 14·(N·(4·hydroxymethylbenzoyl)J-carbamate 

Step 1. {3R)·3·Deoxo-11·deoxy-3-methoxy-11-oxo-4-epi·mutilin 14-[N.(4-
5 hydroxymethylbenzoyl)carbamate) 

{3R)-3-Deoxo- l 1-deoxy-3-methoxy-l 1-oxo-4-epi-mulilin 14-[N-(4-
fonnylbenzoyl)carbamate] (250 mg. 0.49 mmol) (prepared as described in 
Example 42, Step 1) was dissolved in dry tetrahydrofuran (2.5 ml) and treated 
with diisobutyl aluminium hydride (0.54 ml of l .OM solution in toluene, 0,8 

IO mmol). After stirring at room temperature for 15 minutes the reaction was 
partitioned between ethyl acetate and water. After washing the organic phase 
with water. saturated sodium hydrogen carbonate solution and brine the solution 
was dried (MgSO,). Purifcation was accomplished by chromatography on silica 
gel eluting whh mixtures of ethyl acetate in hexane. The title compound was 

15 isolated a.~ a foam (184 mg, 73%); Vmax (CH2Cl2) 3605, 3426. 2930, 1776, 
1731, 1698, 1613, and 1479cm-1; IH NMR (CDCl3) 1.00 {3H. d, J 6.4Hz). 1.31 
(3H, d,J 6.8Hz), 1.07-1.60 (12H. m)1 J.69-1.73 (2H, m). l.91-2.04 (2H, m), 
2.15-2.24 (1 H. m). 2.53 OH. dd. J 15.2, JO. lHz), 2.90 (lH, q, J 6.3Hz). 3.22 
(3H. s). 3.42-3.SO OH. m), 4,79 and 4.81 (2H, s+s), 5.00 (lH, d,J 17.4Hz). 5.30 

20 (lH, d,J 10.7Hz), S.85 OH. d.J9.9Hz), 6.72 (lH, dd,J 17.4, 10.7Hz). 7.49 (2H, 
d,J 8.2Hz). 7.82 (lH. d, J 8.3Hz). 8.00 OH. bs); MS (NH3DCI) m/z 512 (MH•), 
mlz: 529 (MNH,;) 

Step 2. Mutilin 14-[N-{4-hydroxymethylbenzoyl)carbamate] 

The product of Step 1 ( 164 mg. 0.32 mmol) in dioxane (2.0 ml) was treated with 
25 a saturated solution of zinc chloride in cone. HO (0.5 ml). as for Example I Step 

2, ro afford rhe ritle compound (52 mg. 33%); Ymax (CH2Cl2) 3604, 3431, 1778. 
1733, 1714. and l613cm·l; lH NMR (CDCl3) 0.81 (3H, d. J 6.6Hz), 0.88 (3H, d, 
J7.0Hz), 1.19-1.81 (16H, m). l.86 OH. b.~). 2.10-2.37 (4H. m), 3.37 (lH, dd, J 
10.5. 6.SHz). 4.79 (2H, bs), 5.23 OH, dd, J 11.4, 1.4Hz:). 5.38 (lH, dd. J 11.0, 

30 1.4Hz), S.83 OH, d, J 8.5Hz). 6.55 (lH. dd, J 17.3. 11.0Hz), 7.50 (lH, d, J 
8.2Hz), 7 .80 ( 1 H, d. J 8.3Hz), 7 .96 ( 1 H. bs); MS (NH,DCl) m/z 498 (MH+), mlz 

515 (MNH, +). 
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Example 60. Mutilin 14-[N-(4-methanesulronamidobenzoyl)]· 
carbamate 

Step 1. (3R)·3·Deoxo-1 l-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-(N-(4-

aminobenzoyl)carbamate] 

5 (3R'r 3-Deoxo-11-deoxy-3-methoxy- l l-oxo-4-epi-mutilin 14-{N·( 4-
nitrobenzoyl)carbamate] (460 mg, 0.87 mmol) was convened to the title 

compound by the method described in Example 34 (268 mg. 64%): Ymax 

CCH2Cl2)3405.2930, 1771.1698, 1623,and 1477cm·1; 1HNMR"(CD03)0.89 
(38, d, J 6.9Hz), 1.00 (3H, d. J 6.4Hz), 1.07-1.61 (12H, m), 1.69-l.76 (2H. m), 

10 1.94-2.04 (2H. rn). 2.15-2.24 (lit m). 2.52 (lH, dd,J 15.2. 10.lHz), 2.91 (lH, q, 
J 6.4Hz). 3.22 (3H, s), 3.42-3.50 (IH, m), 4.15 (2H, bs), 5.00 (lH, d, J 17.SHz), 
5.29 (lH, d, J 10.7Hz), 5.83 OH. d, J 9.9Hz), 6.64-6.80 (3H, m), 7.66 (2H. d, J 
8.6Hz), 7.86 (lH. bs); MS (NH3DCT) mlz 497 (MH.). 

Step 2. (3R}-3-Deoxo-11-deoxy-3-methoxy-11·01co-4-epi-mutilin 14-[N-(4-

lS methanesulfonamidoben1.oyl)carbamate] 

(3R)-3-Deoxo- l l-dcoxy-3-methoxy-1 l-oxo-4-epi-mutllin 14-[N-(4-
aminobenzoyl)carbamace} (248 mg, O.SO mmol) was dissolved in dry 
dichloromethanc (5 ml) whilst under argon at room temperature. The reaction 
was treated with pyridine (0.132 ml. 1.65 mmol) and methanesulfonyl chloride 

20 (0.126 ml, 1.65 mmol) which were added in three separate portions over a period 
of 3h. The reaction was diluted with dichloromethane and washed with saturated 

sodium hydrogen carbonate, 1.0M HCI. water. and saturated sodium chloride 
solution before drying (MgSO,). The crude material was triturated with hexane 
to give the title compound as a solid (236 mg, 82%); vmax (KBr disc) 1762, 

25 1695. 1603cm·I; lff NMR (d,-acetone) 0.94 (3H, d.J 6.9Hz), 1.01 (3H, d.J 
6.4Hz). 1.0-1.97 (12H. m). 2.04-2.10 (m, obscured by solvent), 2.53 (IH. dd,J 
15.6, 10.5Hz), 2.80-3.00 (m. obscured by solvent), 3.11 (3H, s), 3.21 (3H. s), 

3.46-3.52 (IH, m), 4.99 (lH, d. J 17.5Hz}. 5.30 OH. d.J 10.7Hz), 5.80 OH. d.J 
9.9Hz). 6.82 (lH, dd, J 17.5, 10.7Hz), 7.43 (2H. d, J 8.8Hz), 7.94 (2H, d, J 

30 8.7Hz), 9.11 (IH, bs), 9.91 (lH. s). 

Step 3: Mutilin 14-[N-(4-methanesulfonamidobenwyl})-carbamate 

(3R}-3-Deoxo-11-deoxy-3-methoKy-1 l-oxo-4-epi-mutilin 14-[N-( 4-
mcthancsulfonamidobenzoyl)carbamate] (208 mg, 0.36 mmol) was dissolved in 
dioxan (2.0 ml) and treated with a saturated solution of zinc chloride in cone. HCl 

35 (0.5 ml), as for Example 1 Step 2, to afford the title compound (72 mg. 36%); 
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Vmax (KBrdisc) 1733and1608cm·1; lff NMR (d,-acetone) 0.67 (3H, d,J 
6.3Hz), 0.82 (3H. d,J 7.lHz), 0.91-1.71 (lSH. m). 1.96-2.0S(lH. m), 2.19 (lH, 
quint., J 6.8Hz), 2.26 (lH. bs), 2.96 (3H, s), 3.30 (lH, ~ J 7.3Hz, ex. in D

2
0). 

3.50 (lH. m, colJapse to din D,O.J S.9Hz). 5.0S (lH. dd.J ll.0, 1.7Hz). 5.11 
5 (lH. dd,J 17.7, 1.7Hz). 5.64 (lH, d,J 8.3Hz). 6.32 (lH, dd,J 17.7, 11.lHz), 

7 .26 (lH, d. J 8.8Hz). 7 .80 ( l H. d, J 8.7Hz). 9 .72 (lH, bs, ex in D20); MS 
CNH,DCI) mJz 561 (MH+), mlz 578 (MNH~+). 

Example 61. Mutilin 14-[N·{4·Aminosulphonylphenyl)]­
carbamate 

10 Step 1. (3R)-3-Deoxo-11-deoxy-3-methoxy·11-oxo-4·epi·mutilin 14-(N-(4-
aminosulphonylphenyl)J-carbamate 

(3R)-3-Deoxo-1 l-deoxy-3-methoxy-11-oxo-4-epi-mutilin (336 mg, 1 mmol) in 
dry CH2Cl2 (7 .5 ml) was treated with 4-chlorosulphonylphenyl isocyanate (283 
mg, 1.3 mmol) and N.N~i-iso-propylethylamine (1 drop) and the solution was 

15 kept at room temperat~ with exclusion of moist~ for 2 days, and then in a 
refrigerator for 70 h. The solvent was then removed using a rotary evcporator 
and replaced by tetrahydrofuran f].S ml). 0.880 S.G. Aqueous ammonia (0.5 ml) 
was then added and the mixture was stirred for 1.5 h. The solution was diluted 
with ethyl acetate (50 ml) and was washed with brine. The aqueous layer was rc-

20 extracted with ethyl acetate (50 ml} and the combined ethyl acetate solutions were 
washed with lM HCl (Sml) I brine (15 ml). The solution was dried (MgS04) and 
the solvent was removed by evaporation under reduced pressure to yield a 
colourless foam. The foam was chromatographed on silica gel, using 4:6, 
followed by 1:1. followed by 7:3 ethyl acetate - hexane. to give (3R)-3-deoxo-11-

25 deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-lN-(4-aminosulphonylphenyl)}­
carbamate as a colourless solid foam (460 mg. 86%)~ Vmax (CH2Cl2) 3420, 3335, 
2980.2930.1731.1698.1592, 1218.and ll63cm·1; 1HNMR(CDC13)0.87 
(3H, d, J 6.9 Hz), 1.00 (3H. d. J 6.37 Hz), J.01-1.8 (ca 14 H. m). 1.9 - 21. {2H, 
m), 2.1 - 2.3 (lH. m), 2.50 (IH, dd, J J0.0, 15.2 Hz), 2.94 OH,q, J 6.4 Hz), 3.23 

30 (3H, s), 3.4 • 3.6 (lH. m), 4.84 (2H. s}, 5.03 OH, d. J 11.5 Hz). 5.34 (lH, d, J 
10.7 Hz), 5.81 (lff. d, J 9.8 Hz), 6.70 (lH, dd, J 10.6, 17.5 Hz), 6.88 (lH. s). 
7 .59 (2H, d. J 8.1 Hz). 7.88 (2H. d. J 8.8 Hz); MS (Cl) mlz 550 (MNH4)+. 

Step l. Mutilin 14·[N·(4-Aminosulphonylphenyl))-carbamate 

(3R)-3-deoxo-l 1-deoxy-3-methoxy-11-oxo-4-epi-mutilin [N-{4-aminosulphonyl-
35 phenyl))-carbamate (410mg, 0.77 mmol) in dioxane (7.5 ml) was treated with a 
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saturated solution of zinc chloride in cone. HO ( 1 ml) and the solution was 
stirred at room temperature for 5 hours. As the reaction had not proceded to 
completion more of a saturated solution of zinc chloride in cone. HCl (2 ml) was 
added and stirring was continued for 2 h. The mixture was diluted with ethyl 

5 acetate (50 ml) and the solution was washed with saturated NaCl solution (20 ml) 
and saturated NaHC03 solution (20 ml). The solution was dried (MgS04) and 
the solvent was removed by evaporation under reduced pressure to yield a 
colourless solid. The solid was chromatographed on silica gel, loading in CH202 
I toluene containing a trace of ethyl acetate and using l: 1 ethyl acetate - hexane, 

10 followed by ethyl acetate- toluene mixtures; 3:7; foJlowed by 6:4; followed by 
1:1; to give mutilin [N-(4-aminosulphonylphenyl)]-carbamate as a colourless 
solid (281 mg, 70%); Vmax (KBr) 1725, 1595, 1530, 1337. 1317. 1228 and 1160 
cm·l; lH NMR [(CD3)zSO) 0.90 (38, d, J 6.8 Hz), 1.00 (3H, d. J 6.3 Hz), 1.0-
1.8 (14 H. m, including singlets at 1.08 and l .43). 2.04 - 2.27 (4H, m). 2.42 (lh, 

15 br s), 3.45 (lH, hr t, J ca. $.8 Hz; d, J 5.5 Hz after D20 exch.}, 4.52 (lH, d, J 6.1 
Hz. exch D20), 5.0S - 5.15 (2H, m), 5.38 (IH. br d. J 7 .8 Hz), 6.27 (lH. dd, J 
11.1, 17.7 Hz), 7.21 (2H, s, exch D20). 7.59 (2H. d, J 8.8 Hz). 7.71 (2H, d, J 8.8 
Hz). 9.82 (lH, s); MS(CI) mlz 536 (M + NH4 +). 

Example 62. Mutilin 14-{N-[4·([2R]-2,3-dihydroxypropyloxy}· 
20 benzoyl]}-carbamate 

Step 1. (3R)-3-Deoxo-11-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-(N-(4-
hydroxybenzoyl)J-carbamate 

(3R)-3-Dcox<>"' 11-deoxy· 3-methoxy-I l ·oxo·4-epi-muriJin 14-[N-( 4-
acctoxybenzoyl)J-carbamate (Example 37, Step 2) (809 mg, 1.5 mmol) in 1,4-

25 dioxan (10 ml) was treated with aqueous IM NaOH (4.S ml) and the mixture was 
stirred for 2.5 h. Ethyl acctare (100ml) and aqueous IM HCl (10 ml), followed 
by water (50 ml) were added. After separation of the layers the aqueous layer was 
washed with ethyl acetate. The combined ethyl acetate layers were dried 
(MgS04) and evaporated. The residue was chromatographed on silica gel, 

30 loading with CH2C2. and eluting with ethyl acetate I hexane mixtures: 1:1, 
folowed by 6:4, followed by 7:3, followed by 8:2, to give the tide compound 
(677 mg, 90%) as a colourless solid; Vmax (CH202) 3565, 3417, 2930, 1774, 
1729, 1698.1608. 1478, 1187. and 1167 cm·l: lH NMR (CDC13) 0.90 (3H, d, J 
6.8 Hz), 1.00 (3H, d,J 6.3 Hz), 1.0- 1.8 (14 H, m, including sat 1.20 ands at 

35 1.31), 1.99 (2H. m). 2.21 OH. dt, J 10.0, 2.7 Hz), 2.52 (lh, dd, J 10.1, 15.2 Hz). 
2.91 (lH, q, J 6.4 Hz), 3.23 (3H, s). 3.46 (IH, m), S.01 (lH, d,J 17.S Hz), 5.28 
(lH. d,J 10.8 Hz), 5.84 (lH, d, J 9.9 Hz), 6.71 OH. dd. J 10.7. 17.S Hz). 6.94 
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(2H, d.J 8.7 Hz). 7.75 (2H. d.J 8.7 Hz), 7.96 (IH, s); MS(CI) m/z 498 (MH+), 
SlS (MNH4+). 

Step 2. (3R)-3-Deoxo·11-deoxy-3-methoxy-11-oxo-4-epi·mutilin 14-{N-[4 .. 
(l2R]·2,3-dihydroxypropyloxy)-benzoyl]}-carbamate 

S (3R)-3-Deoxo-1l-dcoxy-3-methoxy-11-ox~4-epi-mutilin14-[N-{4-

hydroxybenzoyl)]-carbamate (497 mg. 1 mrnol) in tert-butanol (5 ml) under an 
atm0sphcre of argon was wanned to effect dissolution, and then tteated with 
sodium hydride ( 40 mg of a 00% dispersion in oil. 1 mmol). When effervescence 
had ceased (ca. 30 min) (R)-(+)-glycidol (0.06 ml, 74 mg, 1 mmol) in 

10 dichloromethane (2.5 ml) was added, followed by titanium(IV) isopropoxide 
(0.36 ml, 341 mg, 1.2 mmol). The mixture was strirred under an argon 
armosphere for 18 h. and then heated under reflux (oil bath 50°) for6.5 h. Ethyl 
acetate (50 ml)/ lM HCl (25 ml) were added the layers separated. The aqueous 
layers was re-extracted with ethyl acetate and combined ethyl acetate layers were 

15 washed with brine and dried (MgS04). After removal of solvent the crude 
product was chromatographed on silica gel, loading in CH202, and eluting with 
ethylacetate I hexane mixtures: 1:1. follwed by 6:4, followed by 7~3. follewed by 

8:4. Fracri~ns containing the product were combined and evaporated to give the 

title compound as a solid foam (297 mg, 52%); Vmax (CH2Cl2) 3585, 2931, 
20 1774, 1729, 1698.1605.1478,and 1171 cm·I: lffNMR(CD03)0.90(3H,d.J 

6.8 Hz), 1.00 (3H.d,J 6.3 Hz). 1.0 ·1.6 (12H. m. including sat 1.20 ands at l.30) 
1.70 OH. d. J 9.9 Hz). 1.70 (l H. d. J S.1 Hz), 1.9 - 2.3 (4H, m; lH cxch. ~O). 
2.53 (JH, dd. J 10.1, 15.2 Hz), 2.60 ( l H, br s, ex ch. l>iO). 2.90 {lH, q, J 6.4 Hz), 

3.22 (3H, s). 3.41 - 3.50 (lH. m), 3,7 - 4.0 (2H, m, signal sharpens on ~O 
25 exch.), 4.07 -4.16 (3H. m). 5.01 (lH, d •. / 17.4 Hz). 5.29 (lH, d.J 17.4 Hz.), 5.29 

(lH, J 10.8 Hz}, 5.84 (l H, d J 9.9Hz), 6. 71 (1 H, dd, J 10.6. 17.4 Hz). 6.97 (2H, 

d, J 8.8 Hz), 7.79 (2H. d, J 8.8 Hz.), 8.00 (lH, s); MS (Electrospray) m/z 572 
(MH+), 1143 (2M+H)+. 

Step3. Mutilin J4-{N-(4-([lR)-2,3-dihydroxypropy1oxy}·ben1.oyl)} .. carbamate 

30 The product of Step 2 (256 mg, 0.45 mmol) in dioxane (3mJ) was treated with a 
satUrated solution of zinc chloride in cone. HCJ (l .O ml). as for Example 1 Step 2, 
to afford the title compound (105 mg, 42%); Vmax (KBr) 1761, 1732. 1605, 1497, 
1255, 1204, and 1174 cm-1; lff NMR (CDC13 + CD30H) 0.77 (3H, d,J 6.4 Hz) 
0.85 (3H, d, J 6.9 Hz), 1.0 - 2.4 (19 H, m, including sat 1.15 ands at 1.48), 3.33 

35 (lb, d, J 6.S Hz), 3.60- 3.83 92h. m), 3.9 - 4.2 (3H, m), 5.19 (lH, dd, J 1.4, 

17.4 Hz), 5.33 (lH. dd,J 1.3. 11.0 Hz). 5.78 (lH. d, J 8.3 Hz), 6.51 (lb, dd,J 
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11.0. 17.3 Hz), 6.92 (2H. d. J 8.8 Hz), 7.74 (2H. d. J 8.8 Hz); MS (Electrospray) 
mJz 558 (Mff+), 1115 (2M+H+). 

EX:ample 63. Mutllin 14-(N-Chloroacetyl)-carbamate 

Step 1. (3R)-3-Deoxo-11-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-(N· 
5 chloracetyl) .. carbamate 

(3R)-3-Deoxo-11-deoxy-3-methoxy-1 l-oxo-4-epi-mutilin (33Smg, 1.0mmol) and 
silver cyanate (225 mg, 1.5 mmol) in dichloromethane (5 ml) under an argon 
aunosphere in a flask wrapped in aluminium foil was tteated with chloroacetyl 
chloride (0.12 ml, 169 mg, 1.5 mmot). and the mixture was stirred for 1 h. The 

10 mixture was filtered through kieselguhr and evaporated. Toluene was then added 
and removed. The residue was chromatographed on silica gel, loading in 
dichloromethane and eluting with ethyl acetate I hexane mixtures: 2:8, followed 
by 3;7 to give the title compound (456 mg, quant.); Ymax (CH202) 3381, 2981, 
1787, 1754, 1728, 1698, 1489, 1459, and 1198 cm·I; IH NMR (CD03) 0.83 

15 (3H, d, J 6.8 Hz). 1.00 (3H, d, J 6.4 Hz), 1.01 - 1.40 (lOH. m, including sat 1.20 
ands at 1.23), 1.40- 1.56 (2H. m), 1.62 (JH, d, J 15.3 Hz), l.i3 (lH, d.J 11.3 
Hz)t 1.8 - 2.1 (2H, m), 2.20 OH. dt, J 2.8, 12.7 Hz), 2.51 (lH. dd, J 10.1, 15.3 
Hz), 2.86 (lH. q, .16.3 Hz), 3.22 (3H, s). 3.35 - 3.50 (lH, m), 4.Sl (2H, s), S.03 
(lH, d, J 17.S Hz), 5.32 (lH, d,J 10.7 Hz). 5.75 (lH. d, J 10.0 Hz) 6.60 OH. dd, 

20 J 10.7, 17.5 Hz), 7.88 (lH, s. exch D20); MS(CI) mlz 471 (MNH4+). 

Step 2. Mutilin 14-(N·Chloroacetyl)-carbamate 

The product of Step 2 (400 mg, 0.88 mmol) in dioxane (4.5 ml) was treated with 
a saturated solution of zinc chloride in cone. HCJ (l .5 ml), as for Example 1 Step 
2, to afford the title compound (185 mg. 52%); Vmax (CH2CJ2) 3564, 3388, 

25 2960,2895, 1783, 1755, 1732, 1605,and 1478cm·l; 1HNMR(CDC13)0.74 
(3H, d, J 6.8 Hz), 0.89 (3H, d, J 7.1 Hz). 1.0 - 1.3 (4H. m. including sat 1.19). 
1.3 - 1.9 (12H, m, including s at 1.44), 2.0 - 2.4 (4H, m), 3.37 (lH. dd, J 6.6. 
10.7 Hz; d, J 6.S Hz after D20 exch.), 4.47 (2H, s). 5.23 OH. dd, J 1.4. 17.4 Hz), 
5.38 {lH. dd. J 1.3, 10.9 Hz), 5. 72 (1 H. d, J 8.5 Hz), 6.47 (lH, dd. J 11.0, 17 .4 

30 Hz), 7.81 (IH, exch ~0); MS(Cl) mlz 451 CMNH4+). 

Example 64. 19,20-Dihydromutilin 14-(N-{ 4~hydroxybenzoyl)]· 
carbamate 

Mutilin 14·[N-(4-hydroxybenzoyl)]-carbamate (130 mg) in ethyl acetate (10 ml) 
containing 10% Pd-C catalyst (44 mg) and the mixture was hydrogenated at 
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atmospheric pressure for 30 min. The mixture was filtered through kieselguhr 
and the ethyl acetate was removed. chlorofonn I methanol was then added and 
:removed and the chlorofonnwas added and removed to leave the title compound 
(131 mg) as a solid foam; Vmax (KBr) 1781, 112S. 1697, 1609, 1459, 1299, and 

S 1201 cnrl; lH NMR (CDCl3 + CD30D + D20) 0. 7 - 1.27 (lSH. m). 1.27 - 1.90 
(10 H, m, including sat 1.46), 1.9- 2.5 (SH, m). 3.39 (lb, d,J 5.4 Hz). 5.65 {lH, 
d,17.9 Hz), 6.84 (2H. d,J8.7 Hz), 7.69 2H, d,J 8.7 Hz}; MS(CI) mtz486 
(MH+) 503 (MNH4+); MS(Elecrrospray) 503 (MNH4 .. ') 544 (MNJ4+ + MeCN). 

Example 65. Mutffin 14·(N·(3·Amino--l,2t4•triazolylthloacetyl)]· 
10 carbamate 

Mutilin 14-(N-ChJoroacetyl)-carbamate (100 mg, 0.23 mmol) in N,N­
dimethylformamide (2.5 ml) was treated with 3-amino-5-mercapto-1,2,4-uiazole 
(29 mg. 0.25 mmol), followed by N.N-diisopropylethylamine (0.043 ml, 32 mg, 
0.25 mmol). The mixture was s1irred for 4.5 h and then ethyl acetate (25 ml) and 

15 water (15 ml) were added and the mixture was separated. The aqueous phase was 
re-extracted with elhyl acetate. and combined ethyl acetate layers were washed 
with brine, dried (MgS04) and evaporated. the residual oil was taken up in 
dichloromethane and loaded onto a silica gel column. Elution with ethyl acetate I 
hexane (1:1). fol1owed by ethyl acetate. followed by ethyl acetate I ethanol gave 

20 the tide compound, contaminated by a liule DMF. The material was taken up in 
ethyl acetate and washed with water. followed by brine. dried (MgS04) and 
evaporated. Trituration of the residue with diethyl ether gave the tide compound 
(102 mg. 85%)~ lH NMR (CDCl3 + CD30D+ D20)intera/ia0.63 (3H,d,J6.4 
Hz), 0.81 (3H, d, J 6.9 Hz), 0.9 - 1.8 { 14H, m. including sat 1.04 ands ar 1.32), 

25 1.9 - 2.3 (SH. m). 3.65 and 3.72 C2H, ABq. J 15.2 Hz). 5.08 (lH, dd,J 1.4, 17.3 
Hz). 5.22 (lH.dd, .I 1.3. 11.1 Hz). 5.55 (lH, d, J 8.4 Hz). 6.35 OH. dd. J 11.0, 
17.4 Hz); MS(CI) 520 (MH+). 

Example 66. MutHin 14-[N·(2·N,N~Diethylaminoethylthio­
acetyl)J·carbamate 

30 Mutilin 14-(N-Chtoroacetyl)-carbamate (100 mg. 0.23 mmol) in tetrahydrofuran 
(2 ml) was treated with N,N-diethylaminoethane thioJ hydrochloride (39 mg, 0.23 
mmol) folJowed by lM aqueous NaOH (0.5 ml). After stirring for 4.5 h ethyl 
acc1ate (25 ml) and water (20 ml) were added and the layers were separated. The 
aqueous layer was re-extracted with ethyl acetate and the combined exU'acts were 

35 washed (MgS04) and evaporated. the residue was chromatograpbed on silica gel, 
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eluting with CH2Ct2 / MeOH I 0.880 NH40H mixtures: 95:4.5:0.5, followed by 
90:9:1 to give the title compound (20 mg); lH NMR {CDCl3 + CD30D + D20) 
0. 73 (3H. d. J 6.4 Hz), 0.85 (3H, d. J 6.9 Hz). 1.00 (6H, t, J 7.1 Hz), 1.1 - 1.25 
(4H. s superimposed on m). 1.25 - 1.9 (1 lH, m, including sat 1.42). 2.0- 2.4 

5 (6H. m), 2.53 (4H, q.J 7.1Hz),2.65 (4H, br. s). 3.33 (lH. d, J 6.3 Hz). 5.19 (Ill, 
d,J 17.2 Hz). 5.33 (lH, dJ 11.0 Hz), 5.70 (lH,d,J 8.3 Hz), 6.46 (lH, dd,J 
11.0, 17 .4 Hz}. 

Example 67. Mutilin 14-[N-(4-nitrobenzenesulphonyl})·carbamate 

Step 1. (3R)·3-Deoxo-ll-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-[N.(4-
10 nitroben1..enesulphony1)J.carbamate 

(3R)-3-Deoxo- l l-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-chlorofonnate (500 
mg) in dry dichloromethane (10 ml) was treated with 4-
nitrobcnzencsulphonamide (508 mg). diisopropylethylamine (0.5 ml). and 4-
dimethylaminopyridine (5 mg), and the solution was stirred for 2 hours at room 

15 temperature. The solution was diluted with ethyl acetate (100 ml) and washed 
with dilute HCI (100 ml). water (100 ml}. and saturated brine (100 ml). The 
solution was dried (sodium sulphate) and the solvent was removed by evaporation 
under reduced pressure to yield the crude product as a colourless gum. 

Step 2. Mutilin 14-[N-(4-nitroben1.enesulphonyl))-carbamate 

20 The crude (3R)-3-Deoxo-1l-deoxy-3-methoxy-l1-oxo-4-epi-mutilin 14-:(N-(4-
nittobenzenesulphonyl)J-carbamate from Step I. was dissolved in 1.4-dioxane (12 
ml) and treated with a saturated solution of zinc chloride in cone. HO (4 ml). The 
solution was kept at room temperature for 4 hours. diluted with ethyl acetate ( 150 
ml) and washed three times with water (100 ml ponions). The solution was dried 

25 (sodium sulphate) and the solvent was removed by evaporation under reduced 
pressure to give a colourless gum. Chromatography on silica gel using ethyl 
acetate - hexane gave the title compound as a white solid (272 mg); Vmax 
(CH202) 3624, 3353, 1736, and 1608 cm·1; l>H (CDCl3) 8.32 (2H. d. J 8.5 Hz), 
8.18 (2H. d.J 8.5 Hz}. 6.27 (JH, dd, J 17.S and 11 Hz), 5.60 (lH, d, J 8.3 Hz), 

30 5.22 (lH. d,J 11Hz),5.09 (lH, d,J 17.5 Hz), 3.30 (lH.dd, J 6.5 and 10 Hz), 
2.22 (2H, m), 2.00 (2H. m). 1.8 - LO (overlapping multiplets), 1.35 (3H. s). 1.09 
(3H, s). 0.85 (3H. d. J 6.9 Hz), 0.51 (3H. d, J 6.7 Hz); MS (Cl) mlz 566 

' (M.NH4+). 
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Example 68. Mutilin 14-(N-(4-cyanobenzenesulphonyl)}· 

carbamate 

Step 1. (3R)·3-Deoxo-11-deoxy-3-methoxy-11-oxo-4~pi-mutilin 14-[N-(4· 
cyanobenzenesu1phonyl)]·carbamate 

S (3R)-3-Deoxo-l l-deoxy-3-methoxy- I 1-oxo-4-epi-mutilin 14-chlorofonnate (400 

mg) in dry dichloromethane (20 ml) was treated with 4-
cyanobcnzenesulphonamidc a13 mg). diisopropylethylamine (0.4 ml), and 4-

dimethylaminopyridine (4 mg), and the solution was stirred for 16 hours at room 

temperature. The solution was dilu1ed with ethyl aceuue (JOO ml) and washed 
10 with dilute HCI (100 ml). water (100 ml), and saturated brine (100 ml). The 

solution was dried (sodium sulphate) and the solvent was removed by evaporation 

under reduced pressure to yield the crude product as a colourless gum. 

Step 2. Mulilin 14-[N-(4-cyanoben7.enesulphonyl)]-carbamate 

The crude (3R)·3-Deoxo-1 l-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-{N-(4-
15 cyanobenzenesulphonyl)}-carbamate from Step!. was dissolved in 1,4-dioxane 

(12 ml) and treated with a saturated solution of zinc chloride in cone. HCl (4 ml). 

The solution was kept at room temperature for 4 hours, diluted with ethyl acetate 

(150 ml) and washed three times with water (100 ml ponions). The solution was 

dried (sodium sulphate) and the solvent was removed by evaporation undei 
20 reduced pressure to give a colourless gum. Chromatography on silica gel using 

ethyl acerrue • hexane gave the title compound as a white foam (185 mg); Vmax 

CCH2Cl2) 3627. 3348, and J 735 cm-I: SH (CDCl3) 8.12 (2H, d, J 8.5 Hz), 7 .82 

(2H. ~J 8.5 Hz), 6.27 OH. dd, J 17.5 and l 1Hz),5.60 (lH, dJ8.4 Hz), 5.21 
(lH. d,J 10.5 Hz), 5.10 (lH. d, J 17.5 Hz). 3.30 (lH, dd, J 6.5 and 10 Hz), 2.21 

25 (2H, m), 2.00 (2H. m). 1,8 - 1.0 (overlapping multiplets), 1.33 (3H. s). 1.10 (38, 

s), 0.86 (3H, d, J 6.9 Hz), 0.51 (3H, d, .l 6.9 Hz); MS (Cl) m/z 546 (M.NJ4+). 

Example 69. MutiHn 14-[N-(4-aminobenzenesulphonyl)]­
carbamate 

Muti.lin 14-[N-(4-nitrobenzenesutphonyl)}-carbamate (265mg) was dissolved in 

30 ethanol (30ml) and ethyl acetate (5ml) and heated to gentle reflux with tin(II) 

chloride {458mg) for 5 hours under an atmosphere of argon. After cooling. the 
solvent was evaporated and the residue was chromatographed over silica gel, 
eluting with ethyl acetate - hexane mixtures. The title compound was obtained as 
a white solid (80mg); Vmax (CHzCl2) 3407. 1735. 1624 and 1596 cnrl; BH (~-
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DMSO) 11.23 (lH, s. exchanges with ~0), 7 .44 (2H, d, J 8.8 Hz), 6.90 (lH, s, 
exchanges with ~0), 6.59 (2H, d, J 8.8 Hz). 6.10 (lH. s. exchanges with D20), 
6.10 (lH. dd.J 17.7 and ll.2 Hz). 5.32 (lH,d,/7.6 Hz), 4.87(lH.dd,J11.2 
and 1.4 Hz), 4.78 (lH, dd,J 17.8 and 1.4 Hz), 4.51(IH,d,J6.0 Hz. exchanges 

5 with ~O). 3.30 (IH, d}. 2.3-1.0 (overlapping multiplets), 1.30 (3H. s),0.98 (3H. 
s), 0.78 (3H, d, J 6.9 Hz), 0.48 (3H, d,J 6.3 Hz); MS (Cl) mlz 536 (M.NH4+). 

Example 70. Mutllin 14-[N-(6-Ethoxybenzothlazolyl-2-
sulphonyl)J·carbamate 

Step 1.11-0-Dichloroacetyl-Mutilin l4-(N-(6-Ethoxybenzotria1.0JyJ-2-
10 sulphonyl)]-carbamate 

A solution of mutilin 14-chloroformate-1 1-dichloroacetatc (246mg, 0.5 mmol) in 
dichloromcthane (1 ml) was added to an ice-cooled solution of 6-
ethoxybenzothiazole-2-sulphonamide (130 mg, 0.5 mmol) and N.N·di· 
isopropylethylamine (0.092 ml. 1.05 eq) jn dichloromethane (2 mJ)-DMF (0.S 

1S ml). The cooling bath was removed and the solution stirred at room temperature 
for 3 days. The solution was diluted with ethyl acetate and washed with dil. HO t 
with water and with brine. Drying {MgS04) and evaporation gave a foam (ca 350 
mg) which was chromatographcd on silica gel, using 5% mcthanoJ-chlorofonn to 
give the product as a white solid (142 mg): v max (CHCl3) 3500, 3368, 1734, 

20 1740(shoulder), 1601 cm·l. 

Step 2. Mutilin 14-[N-(6-Ethoxyben1.othia7.olyl-2-sulphonyl)J-carbamate 

The product of Step l (130 mg, 0.18 mmol} was dissolved in methanol (2 ml) and 
IN NaOH (0.18 ml) was added. After stirring for l hr a funher ponion of 1 N 
NaOH (0.18 ml) was added. Afrer a total of 3 hrthe mixrure was acidified by 

25 adding 2N HCI (0.2 ml) and extracted with ethyl acetate. The extract was washed 
with brine, dried (MgS04) and evaporated to give a gum (140 mg). 
Chromatography on silica gel. using 10% mcthanol-chlorofonn gave the title 
compound as a white solid (96 mg. 87%); v max (CHCIJ) 3370, 1737. 1602 cm-
1; lH NMR (CDCl3) 0.59 (3H. d. J 6.7), 0.82 (3H, d, J 6.9). 0.94 (3H. s), 0.9-1.1 

30 (ca l2H, m). 1.25· 1.7 (ca 15H, m) 1.8-2.25 (ca 4H, m), 3.24 (lH, dd, J 9, 7 
collapse to d, J 6 with D20). 4.13 {2H. q. J 7), 5.00 (lH. d. J 17). S.11 OH. d, J 
11), 5.62 (lH, d. J 8), 6.2 (lH, br, collapse to dd, J 17,11 with D20), 7.2 lH, dd J 
2.2, 9), 7.35 (lH, d. J 2.3), 8.0 (JH, d, J 9}; MS (NH3DCI) m/z 605 (MH+). 622 
(MNJti+) 
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Example 71. Mutilin 14-(N-(2,4-Dimethylthiazolyl-5-sulpbonyl)]· 
car ha mate 

Step 1. ll·O·Dichloroacetyl-Mutilin-14-{N·(2,4-Dimethylthiazolyl·S· 
sulphonyl)J-carbamate 

5 A solution of mutilin 14-chlorofonnare-11-dichloroacetate (493mg, 1 mmol) in 
dichloromcthane (4 ml) was added to an ice-cooled solution of 2.4-
dimethylthiazole-S-sulphonamide (192 mg, 1 mmol) andN,N-di­
isopropylerhylamine (0.175 ml, 1 mmol) in dichloromethane (S ml)-DMF (O.S 
ml). The cooling bath was removed and rhe solution stimd at room temperature 

10 overnight, refluxed for Shr and left aga;n at room temperature overnight. 
Examination by tlc showed that reaction was almost complete. Evaporation of 
solvent followed by chromatography on silica gel, using 2% methanol-chloroform 
gave an impure product which wa.~ funher chromarographed using 1: I ethyl 
acetate-hexane. The product was obtained as a white solid (188 mg); v max 

15 (CHC3) 3378. 1735 cm· I; l H NMR (CDCl3) inter alia 2.70 (3H, s), 4.89 (lH, 
d. J 7). 5.17 (lH, d, J 17), 5.24 ( lH. d, J 11 ). 5.58 (1H, d. J 8), 5.98 (1H, s), 
6.21(1H, dd J 17, 11). 7.5-7.8 (lH, br); MS (NH3DCI) m/z 649/651 (MH+). 

Step 2. Mutilin 14-[N-(2,4-Dimethylthia7..olyl-5-sulphonyl)]·carbamate 

The product of Step I ( 175 mg, 0.27 mmol) was dissolved in methanol (5 ml)· 
20 tetrahydrofuran (2 m)) and IN NaOH ( 0.50 ml: l.85 eq) was added. After 3 hr 

at room temperature the mixture wa.~ acidified by adding 2N HO (0.25 ml) and 
extracted with ethyl acetate (50 ml). The extract was washed with water and with 
brine, dried (MgS04)and evaporated to give a gum (140 mg). Chromatography 
on silica gel. using l: 1 ethyl ace1ate-hexane gave the title compound as a white 

25 foam (85 mg); v max (CHCJ3) 3694, 3562.1736cm·l; lH NMR {CDCI3)0.6l 
(3H. d. J 6.8), 0.86 (3H, d, J 7), 1.1-1.8 (ca iSH. m), 2.0-2.25 (ca SH, m). 2.64 
(3H, s), 2.70 (3H, s). 3.32 (lH, d. J 6.5), 5.l4 (lH. dd, J 17. 1.3), 5.30 (lH, dd, J 
10, 1.3). S.66 (lH. d, J 8), 6.32 (lH, dd, J 17,11), 7.71(1H, br, exch J>iO); MS 
(EI) m/z 538 (M+). Found: 538.2171. C24H,.N20~2 requires 538.2172. 

30 Example 72. Mutilin 14-(N-(Thiophene-2-sulphonyl)]-carbamate 

Step 1. 11-0-Dichloroacetyl-Mutilin J4 .. [N-(Thiophene·2·sulphonyl)]­
carbamate 

A solution of mucilin 14-chiorofonnate-11-dichloroacetatc (370 mg, 0. 75 mmol) 
indichloromethane (1 ml) was added to an ice-cooled solution ofthipohene-2-
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sulphonamide (122 mg, 0.75 mmol), N.N-di-i.ropropylethylamine (0.13 ml) and 
4-dimerhylaminopyridinc (2mg) in dichloromethane (3 mlr.DMF (0.4 ml). The 
cooling bath was removed and the solution stirred at room temperarure overnight. 
The solution was diluted with ethyl actetate and washed with dil. HCI and with 

S brine. The solution was dried (MgS04) and evaporated to give a gum which was 
chromatographed on silica gel, using 5% acetone-toluene to give the product as a 
whitefoam(280mg): Vmax (OICl3) 3381, 1736cm·l; 1HNMR(CDCl3)inter 
alia 4.88 (lH, d, J 6.9), S.1S (lH, d, J 17), 5.24 (lH. d, J 11), 5.58 {lH, d, J 8), 
5.97 (lH, s), 6.21 (lH, dd, J 17, 11), 7.12 (lH, dd, J 5, 3.8), 7.70 (UL dd, J 5, 

10 1.4), 7.85 (IH, dd, J 3.8, 1.4); MS (NH3DCJ) m/z 637/639 (MNH4+). 

Step 1. Mutilin 14·[N-(Thiophene-2-sutphonyl)J-carbamate 

The product from Step 1 (248 mg, 0.4 mmol) was dissolved in methanol (4 ml) 

and IN NaOH (0.8 ml. 2 eq) was added. After 4 hr the mixture was acidified by 
adding 2N HCl and excracted with ethyl acetate. The extract was washed with 

15 brine. dried (MgS04} and evaporated to give a gum which was purified by 
chromatography on silica gel, using 1: 1 ethyl acetate-hexane. The title compound 
was obtained as a white solid (155 mg); v max (CHCl3) 3380, 1736 cm-1; lH 
NMR (CDCl3) 0.57 (3H, d. J 6.8). 0.85 (3H, d, J 7). 1.11 (3H. s), 1.38 (3H, s), 
1.2-1.75 (cal lH. m), 1.92-2.05 (2H, m), 2.22 (2H, q, J 8), 3.31 (lH, dd, J 10, 

20 6.8), 5.12 (lH, dd J 17, 1.4), 5.28 (lH, dd, J 11, l.4), 5.67 (lH, d, J 8.4), 7.11 
(lH, dd, J 5. 4), 7.69 (lH, dd J 5, 1.2), 7.84 (lH, dd, J 4, 1.2), 7.5 (lH, br); MS 
(NH3DCI) m/z 527 (MNH4+). 

Example 73. Mutilin 14-[N-(5-Acetamido-1,3,4·thiadiazoly1·2· 
sulphonyl)]·carbamate 

25 Step 1. 11-0-Dichloroacetyl-Mutilin 14·[N-(S-Acetamido-l,3,4·thiadiazolyl-
2·sulphonyl)carbamateJ 

A solution of mutilin 14-chlorof ormate-11-dichloroacetate (246 mg, 0.5 mmol) in 
DMF (1 ml) was added to a solution of 5-aceramido-1,3,4-thiadiazole-2-
sulphonamide (I 11 mg, 0.5 mmol), N,N-di-isopropylethylamine (0.09 ml. 1.05 

30 eq) and 4-dimethylaminopyridine (cat.) in DMF (1 ml). The solution was stirred 
at room temperature overnight, diluted with ethyl actetate and washed with dil. 
HCl and with brine. The solution was dried (MgS04) and evaporated to give a 
gum which was chromatographed on silica gel. using 10% methanol~chlorofonn 
to give the product as a white solid {97 mg). 
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Step 2. Mutilin 14-(N·(5-Acetamido-I,3,4·thiadiu.olyl·2·sulphonyl)]· 
carbamate 

The product of Step l (95 mg) was dissolved in rnF (0.S ml) and methanol (1.5 
ml). lN NaOH ( 0.28 ml, 2 eq) was added and the solution left at room 

5 tempearure for ca 24 hr during which time a further ponion of lN NaOH (0.14 
ml) was added. The solution was acidified wirh 2N HCl and extracted with 
ethyl acetate. The extract was washed with brine. dried (MgS04) and evaporated 
to give a gum which was purified by chromatography on silica gel. using 10% 
methanol-chlorofonn and rechromatographed using using ethyl acetate. The title 

10 compound was obtained as a white solid (19 mg, 24%); lH NMR (d6-acetone­
D20) inter alia 2.36 (3H. s). 3.54 OH. d J 6), 5.0-5.1 (ca 2H. m). 5.58 (lH, d. J 
8), 6.18 (lH, dd, J 17, 11 ); MS (E)ectrospray) m/z 569 (MH+). 

Example 74. Mutilin 14-[N·(3-amino-4-methoxybenzoyl)J· 
carbamate 

15 Step 1. 4-Methoxy.J-nitrobenzoytisocyanate 

Silver cyanate (967 mg, 6.5 mmol) was suspended in dry dichloromethane (6 ml) 
under an atmosphere of argon. A solution of 4-methoxy-3-niU"Obenzoyl chloride 
(1.29 g, 6.0 mmol) in dichloromethane (4 ml) was added and the heterogeneous 
mixture stirred at reflux under subdued light. After 40 minutes the reaction was 

20 allowed to cool and filtered through Kieselguhr. The solution was used 
immediately in the next reaction. v max (CH 2Cl z) 2337 cm· l. 

Step 2. (3R)-J.Deoxo-l J-deoxy-3-methoxy-J 1-oxo4-epi-mutilin 14-[N-(4-
methoxy-3-nitrobenzoyl)}·carbamate 

The solution from step 1 was cooled to 0°C and treated with (3R)-3-dcoxo-1 l-
25 deoxy-3-methoxy-11-oxo-4-epi-murilin (500 mg, 1.5 mmol) and the reaction 

stirred for 1 hour. The mixture was dilllted with dichlommethane and washed 
with 1.0M hydrochloric acid followed by water and saturated sodium chloride 
solution. After drying (MgS04) the crude material was purified by 
chromatography on silica gel eluting with 40% ethyl acetate in hexane to yield 

30 the title compound (770 mg. 92% }; m.p. 178· l 80°C; Vmax (CH2Cl2) 3300, 
2980, 1777, 1697, 1619 and J476cm·l; lH NMR (CDCl3) 0.90 (3H, d. J 6.8Hz), 
0.99 (3H. d. J 6.4Hz), 1.07-1.58 (12H. m) including 1.21 (3H, s) and 1.31 (3H, 
s), 1.68-1.76 (2H. m). l.94-2.04 (2H. m). 2.20 OH. m), 2.54 (lH, dd, J 15.3. 
10.0Hz), 2.90 (lH, q,J 6.2Hz), 3.24 (3H, s), 3.48 (JH, m), 4.05 (3H. s). 5.01 

35 (lH. d. J 17.4Hz). 5.26 (IH, d,J l0.7Hz). 5.86 (lH. d,J9.9Hz), 6.67 {IH, dd,J 
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17.4, 10.7Hz), 7.20 (lH, d.J 8.9Hz), 8.09 (1H, s), 8.12 OH. dd,J 8.9, 2.4Hz); 
8.33 (lH, d, J 2.4Hz); MS (Electrospray) m/z 574 (MNH4+); {Found: C. 64.33; 
H. 7.48; N, 4.68. C30H4()N20s requires C. 64.73; H, 7.24; N. 5.03). 

Step 3. (JR) .. 3-Deoxo-11-deoxy.J-methoxy· ll·oxo-4-epi-mutilin 14-[N-(3-
5 amino-4-methoxybenzoyl)]-carbamate 

(3R)-3-Deoxo-1 l-deox.y-3-methoxy-11-oxo-4-epi-mutilin 14-[N-(4-methoxy-3-
nittobenzoyl)carbamate} (720 mg. 1.29 mmol) was suspended in ethanol (30 ml). 
Addition of ethyl acetate (6 ml) brought about complete dissolution. nn (II) 
chloride (1.26 g, 6.65 mmol) was added and the reaction wanned ro reflux whilst 

10 under an atmosphere of argon. After 3 hours the reaction was allowed to cool 
and poured into ethyl acetate and water before neu1ralising with sodium hydrogen 
carbonate. The organic phase was dried (MgS04) and purified by 
chromatography on silica gel eluting with 40% ethyl acetate in hexane. The title 
compound was isolated as a colourless foam (297 mg, 449'i); Vmax (CH2Cl2) 

15 3393, 2981. 1773, 1698, 1605 and J474cm-1; lH NMR CCDCJ3) 0.90 (3H,d. J 
6.6Hz). 0.99 (3H. d, J 6.4Hz), 1.05-1.55 (12H. m) including 1.21 (3H, s) and 
1.34 (3H, s). 1.70-1.79 (2H, m), 1.94-2.08 (2H, m), 2.21 (lH, m). 2.53 OH. dd, J 
15.3, 10.0Hz), 2.92 OH. q, J 6. lHz), 3.26 (3H, s). 3.48 (lH, m). 3.93 (3H, s). 
3.99 (2H. bs), 5.03 (lH, d, J 11.SHz), 5.30 (1 H, d, J l 0.8Hz). 5.84 (lH, d, J 

20 9.9Hz), 6.73 OH. dd, J 17.5, I0.8Hz), 6.82 OH. d, J 8.6Hz). 7.18 (lH, dd~J 8.6. 
2.3Hz), 7.23 OH. d,J2.3Hz). 7.90 (JH, s); MS (Electrospray) m/z 527 (MH+). 

Step 4. Mutilin-14-[N·(3-amino-4-methoxybenzoyl)]-carbamate 

The product of Step 3 (100 mg, 0.19 mmol) in dioxane (l ml) was treated with a 
saturated solution of zinc chloride in cone. HC1 {1 ml) and the reaction stirred at 

25 room for 30 minutes. The solution was poured into ethyl acetate and saturated 
sodium hydrogen carbonate solution. The aqueous phase was re-extracted with 
ethyl acetate and the combined organic phases were washed with saturated 
sodium chloride solution. The organic phase was dried (MgS04) and purified by 
chromatography on silica gel eluting with 70% ethyl acetate in hexane. The ride 

30 compound was isolated as a colourless foam (53 mg, 54%); Vmax (CH2Cl2) 
3393. 2939, 1774, 1733. 1615 and 1476cm·l; lH NMR (CDCl3) 0.80 (3H. d, J 
6.6Hz). 0.88 (3H. d, J 7.0Hz). 1.12-1.80 (16H, m) including 1.19 (3H,s) and 1.51 
(3H, s), 2.08-2.40 (4H, m), 3.37 (lH, dd, J 11.0, 6.6Hz), 3.91 (3H, s), 3.93 (2H, 
bs). 5.22 (IH. dd, J 17.4, l.4Hz). 5.39 (lH, dd, J 10.9, 1.4Hz). 5.81 (lH, d, J 

35 8.SHz). 6.59 (lH, dd, J 17.4, 10.9Hz), 6.89 (lH, d, .I 8.4Hz). 7.11-7.20 (2H, m), 
7.80 (1H, bs); MS (Electrospray) m/z 513 (MH+). 
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Example 75. Mutilin 14-[N-(3-methanesulphonamido-4-
methoxybenzoyl)]·carbamate 

Step 1. (3R)..3-Deoxo-11-deoxy-J..methoxy-11-oxo-4-epi-mutilin 14-(N·(J. 
methanesulphonamido-4-methoxyben7.oyl)J·carbamate 

S (3R)-3-Deoxo-1 J -dcoxy-3-methoxy- l l-oxo-4-epi-mutilin I 4-[N-(3-amino-4-
methoxybenzoyl)carbamateJ (158 mg, 0.30 mmoJ) was dissolved in 
dichloromethane (5 ml) and tteated with pyridine (81 ul. l .OS mmol) followed by 
methanesulphonyl chloride (81 ul. I.05 mmol). After stirring for 3 hours, the 
reaction mixture was diluted with dichlorometbane and washed successively with 

l 0 O.SM hydrochloric acid. saturated aqueous sodium hydrogem carbonate, water 
and brine. The organic phase was dried over magnesium sulphate and 
concentrated in vacuo. The residue was purified by chromatography eluting wilh 
70% ethyl acetate in hexane to yield a colourless foam (159 mg, 88%); Vmax. 

(CH202) 3338. 2981, 1775, 1697, 1607 and 1476cn-rl: ltt NMR (CDCl3) 0.90 
15 C3H. d, J 6.8Hz). 1.02 (3H, d,J 6.4Hz), 1.05·1.59 (12H, m) including 1.20 (3H. 

s) and 1.31 (3H. s). l.70-1.78 (2H, m), 1.96-2.07 (2H, m). 2.22 (lH. m), 2.55 
(lH, dd, J lS.2, 10.lHz), 2.91 (lH, q.J 6.4Hz). 3.02 (3H, s). 3.23 (3H. s). 3.48 
(lH. m), 3.99 (3H. s). 5.01 (lH, d, J 17.5Hz). 5.30 (lH. d,J 10.8Hz), 5.83 (lH, 
d, J 9.9Hz), 6.72 (lH, dd,J 17.5. I0.8Hz). 6.86 (lH. bs), 7.02 (lH, d,J 8.6Hz}, 

20 7.72 (lH, dd, J 8.6, 2.2Hz), 7.93 OH. d. J 2.2Hz). 7.99 (lH, s). 

Step .2.. Mutilin·l 4-(N·(3-methanesulpbonamido·4·methoxybehzoyl)]· 
carbamate 

The product of Step I (128 mg. 0.21 mmol) in dioxane (I ml) was treated with a 
saturated solution of zinc chloride in cone. HCI (1 ml) and the reaction stirred at 

25 room for 30 minutes. The solution was poured into ethyl acetate and saturated 
sodium hydrogen carbonate solution. The aqueous phase was re-extracted with 
ethyl acetate and the combined organic phases were washed with saturated 
sodium chloride solution. The organic phase was dried (MgS04) and purified by 
chromatography on silica gel eluting with 70% ethyl acetate in hexane. The title 

30 compound was isolated as a colourless foam (46 mg, 37%); Vmax (CH202) 
3340,2941, 1776.1733.1607and1477cm·l; lHNMR(CD03)0.81 (3H,d,J 
6.6Hz), 0.89 (3H .. d,J 6.9Hz), 1.10-1.82 (16H, m) including l.21 (3H, s) and 
1.52 (3H, s). 2.10-2.38 (4H, m). 2.99 (3H, s). 3.38 (lH. dd, J 10.8, 6.5Hz). 3.96 
(3H, s), 5.22 (lH, dd, J 17.4, 1.4Hz), 5.38 (lH. dd,J 11.1, 1.4Hz), 5.82 (lH, d, J 

35 8.4Hz), 6.54 (lH, dd, J 17.4, 11.lHz), 6.84 (JH, bs), 6.99 OH. d, J 8.6Hz), 7.70 
(lH, dd, J 8.6. 2.3Hz), 7.88 (lH, d, J 2.3Hz), 7.95 (IH, bs). 
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Example 76. Mutilin 14-IN-(isoxaxol-S-oyl))·carbamate 

Step I. (3R)-3-Deoxo·ll·deoxy-3-methoxy-11·oxo-4-epi-mutilin 14-(N· 
(isoxazol-5-oyl)]·carbamate 

(3R)-3-Deoxo-I l-deoxy-3-methoxy-l 1-oxo-4·epi-mutilin (633 mg, 1.89 mmol) 
5 was combined with isoxazole-5-carbonyl chloride (1.0g, 7.60mmol). silver 

cyanate (l.22 g. 8.14 mmol) and tetrakis(triphenylphosphine) palladium (0) (32 
mg) in dry dichloromethane (15 ml) and the reaction stirred at room temperature 
for 30 minutes in subdued light and under an atmosphe~ of argon. The mixture 
was filtered through Kieselguhr and the filtrate washed with saturated aqueous 

10 sodium hydrogen carbonate (x2) and brine. After drying (MgS04) purification 
was accomplished by chromarography on silica gel eluting with 30% ethyl acetate 
in hexane. The title compound was isolated as a colourless foam (850 mg. 95% ); 
Vmax (CH202) 3393, 2929. 1783, _1726, 1597 and 1496cm·l; lff NMR (CD03) 
0.88 (3H. d, J 6.8Hz). 1.01 (3H. d. J 6.4Hz), 1.08- t .59 (12H. m) including 1.20 

15 (3H. s) and 1.31 (3H. s), 1.69-1.77 (2H. m), I.93·2.07 (2H. m), 2.21 (lH. m), 
2.56 (lH, dd, J 15.3. 10.lffz). 2.89 {lH, q,J 6.3Hz), 3.22 (3H, s). 3.48 {lH. m)1 

S.02 (lH, d, J 17.SHz), 5.31 (lH. d, J 10.7Hz). S.86 (lH, d, J 10.0Hz). 6.68 (lH, 
dd, J 17.5, 10.7Hz). 7.03 (lH, d.J 1.8Hz), 8.39 (lH. bs), 8.43 (lH, d,J 1.8Hz); 
MS(CI) mlz 490 (MNH4+). 

20 Step 2. Mutilin-14-[N·Cisoxazol·S·oyl))·carbamate 

The product of Step l (810 mg. l.71 mmol) in dioxane (6 ml) was treated with a 
saturated solution of zinc chloride in cone. HCl (3 ml) and the reaction stirred at 
room for 30 minutes. The solution was poured into ethyl acetate and saturated 
sodium hydrogen carbonate solution. The aqueous phase was re-extracted with 

25 ethyl acetate and the combined organic phases were washed with saturated 
sodium chloride solution. The organic phase was dried (MgS04) and purified by 
chromatography on silica gel eluting with 50% ethyl acetate in hexane to yield 
the title compound (540 mg. 69%); Vmax (CH2Cl2) 3395, 2959. 1785, 1731 and 
1496an-l; lH NMR (CD03) 0. 79 (3H. d, J 6.8Hz). 0.90 (3H, d, J 7.0Hz), 1.10-

30 1.83 (16H, m) including 1.20 (JH, s) and 1.50 (3H. s). 2.10-2.37 (4H, m), 3.38 
(IH. dd. J 10.8, 6.6Hz), 5.23 (IH, dd, J 17.3, I .4Hz), S.40 (lH, dd, J 10.9, 
l.4Hz),5.8S (1H,d,/8.5Hz). 6.S3(lH,dd,J17.3, 10.9Hz), 7.10 (lH.d.J 
l.9Hz). 8.36 (lH, bs), 8.41 (1 H, d, J 1.9Hz); MS(CJ) mlz 476 (MNff4+). 
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Example 77. Mutilin 14-(N·(methoxyacetyl)]-carbamate 

Step 1. (3R)-3·Deoxo·ll·deoxy-3-methoxy-11-oxo-4..ip/.muti1in 14-[N. 
(methoxyaeetyl)]-carbamate 

(3.R)-3-deoxo-11-deoxy-3-methoxy-11-oxo-4-epi-mutilin (500 mg. 1.50 mmol) 
S was combined with methoxyacetyl chloride (547 ul, 6.0 mmoJ) and silver cyanate 

(965 mg, 6.40 mmol) in dry dichloromethane (15 ml) and the reaction stim:d at 
room temperature for 10 minutes in subdued light and under an aunosphere of 
argon. The mixture was filtered through Kiesclguhr and the filtrate washed with 
saturated aqueous sodium hydrogen carbonate (x2) and brine. After drying 

10 (MgS04) purification was accomplished by chromatography on silica gel eluting 
with 30% ethyl acetate in hexane. The tide compound was isolated as a 
colourless foam (630 mg. 94%); Vmait (CH202) 3388. 2932.1786.1722 and 
1488cm·l; lff NMR (CDCl3) 0.85 (3H. d. J 6.9Hz), 1.00 (3H, d. J 6.4Hz), 1.08-
1.58 (12H, m) including 1.19 (3H, s) and 1.28 (3H, s), 1.64-1.77 (2H. m), 1.94-

15 2.06 (2H, m), 2.21 (lH, m). 2.51 (lH. dd, J 15.3, 10.lHz), 2.88 (lH, q, J 6.4Hz), 
3.21 (3H, s), 3.42 (1H, m), 3.49 (3H, s), 4.08 (2H, s), 5.01 (lH. d, J 17.6Hz}. 
5.30(lH,d,J10.7Hz), 5.77(lH.d,./10.0Hz). 6.69(lH.dd,J17.6, 10.7Hz), 
8.26 (lH. bs). 

Step 2. Mutilin-14-[N-(methoxyacetyl)]-carbamate 

20 The product of Step l (600 mg. 1.34 mmol) in dioxanc (6 ml) was treated with a 
saturated solution of zinc chloride in cone. HCI (3 ml) and the reaction stirred at 
room for 2 hours. The YoC>lution was poured into ethyJ acetate and saturated 
sodium hydrogen carbonate solution. The aqueous phase was re-extracted with 
ethyl acetate and the combined organic phases were washed with satmated 

25 sodium chloride solution. The organic phase was dried (MgS04) and purified by 
chromatography on silica gel eluting with 40% ethyl acetate in hexane to yield 

the title compound as a colourless foam (210 mg, 36%): Vmax (CH202) 3388, 
2941, 1787, 1726 and 1488cm·I; IH NMR (CDCl3) 0.74 (3H. d, J 6.7Hz), 0.90 
(3H, d,17.0Hz), 1.10.1.85 (16H, m) including 1.17 (3H. s) and 1.48 (3H, s), 

30 2.04-2.37 (4H, m), 3.35 (lH, dd,J 10.9, 6.6Hz), 3.45 (3H. s), 4.06 (2H. s), 5.22 
(lH. dd, J 17.4, 1.5Hz). 5.38 (lH, dd.J 11.0. l.SHz), 5.75 (lH, d,J 8.SHz), 6.52 
(lH, dd, J 17.4, 11.0Hz), 8.20 (lH. bs); MS(CI) mlz 453 (MNH4+). 

f8 
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. 
Example 78. Mutllin 14-[N-(6-methoxynicotinoyl)]-carbamate 

Step I. (3R)·3-Deoxo-ll-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14·(N·(6· 
methoxynicotinoyl)carbamate] 

(3R)-3-deoxo-11-deoxy-3-methoxy-1 l-oxo-4-epi-mutilin (SOO mg, I.SO mmol) 
S was combined with 6-methoxynicotinoyl chloride (430 mg, 2.5 mmol) and silver 

cyanate (400 mg, 2.67 mmol) in dry dichloromethane (20 ml) and the reaction 
stirred at room temperature for 4.5 hours in subdued light and under an 
atmosphere of argon. The mixture was filtered through Kieselguhr and the 
filtrate washed with saturated aqueous sodium hydrogen carbonate (x2) and brine. 

10 After drying (MgS04) purification was accomplished by chromatography on 
silica gel eluting with 30% ethyl acetate in hexane. The title compound was 
isolated as a colourless foam (750 mg, 98%); Vmax (CH202) 3423, 2930. 1776. 
1729, 1603 and 1477cm·1; lH NMR (CDCl3) 0.91 (3H. d, J 6.8Hz)~ 1.01 (3H, d. 
J 6.4Hz), 1.10-1.59 (l2H. m) including 1.27 (3H. s) and 1.36 (3H, s), 1.68-1.78 

IS (2H. m), 1.96-2.04 C2H. m). 2.21 (lH. m}. 2.52 (lH. dd, J 15.3, 10.lHz). 2.91 
(lH, q,J 6.4Hz). 3.23 (3H. s). 3.49 (lH, m), 4.02 (3H, s), 5.03 (lH, d,J 17.4Hz)'t 
5.30 {lH, d, J 10.8Hz), 5.84 (lH, d, J 10.0Hz), 6.69 (lH, dd.J 17.4, 10.8Hz), 
6.83 {lH, d.J 8.8Hz), 7.91 (lH, bs), 8.05 (lH, dd,J 8.8. 2.6Hz). 8.63 (lH, d, J 
2.6Hz); MS(CI) mlz 513 (MH+). 

20 Step 2. MutiJin-14-[N-(6-methoxynicotinoyl)]·carbamate 

The product of Step 1 (720 mg, J .41 mmol) in dioxane (5 ml) was treated with a 
saturated solution of zinc chloride in cone. HCl (3 ml) and the reaction stirred at 
room for 2 hours. The solution was poured into ethyl acetate and saturated 
sodium hydrogen carbonate solution. The aqueous phase was re-extracted with 

25 ethyl acetate and the combined organic phases were washed with saturated 
sodium chloride solution. The organic phase was dried (MgS04) and purified by 
chromatography on silica gel eluting with 50% ethyl acetate in hexane to yield 
the title compound as a colourless foam (600 mg. 85%); Vmax (CH2Cl2) 3423, 
2949.1777, 1733, 1603 and 1475cm·1; lH NMR (CDCl3) 0.82 (3H. d. J 6.7Hz), 

30 0.89 (3H, d, J 7 .OHz). 1.10-1.82 (l 6H, m) including 1.20 (3H, s) and 1.49 (3H, 
s), 2.06·2.37 (4H. m). 3.36 (lH. dd. J 10.9, 6.5Hz), 3.99 {3H. s). 5.24 (lH, dd, J 
17.4, l.4Hz). 5.39 (lH. dd, J 11.0. 1.4Hz), 5.82 (lH, d, J 8.SHz), 6.54 (lH, dd,J 
17.4, 11.0Hz), 6.81 (lH, d. J 8.8Hz), 7.92 (lH, bs). 8.01 (IH. dd. J 8.8. 2.5Hz), 
8.62 (lH, d, J 2.SHz); MS(CI) mlz 499 (MH+). 
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Example 79. Mutilin 14-[N·(pyrazin-2-oyl))-carbamate 

Step 1. (3R)·3-Deoxo-11-deoxy-3-methoxy·ll·oxo-4-epi·mutilin 14-[N· 
(pyrazin-l-oyl)carbamate] 

(3R)-3-deoxo-1 J-deoxy-3-methoxy-11-oxo-4-epi-mutilin (500 mg, 1.50 mmoJ) 
5 was combined with pyrazin-2-oyl chloride (1.14 g, 8.0 mmol) and silver cyanate 

(1.20 g, 8.0 mmol) in dry dichloromethane (15 ml) and the reaction stirred at 
room temperature for 10 minutes in subdued light and under an aanosphere of 
argon. The mixture was filtered through Kieselguhr and the filtrate washed with 
saturated aqueous sodium hydrogen carbonate (x2) and brine. After drying 

10 (MgS04) purification was accomplished by chromatography on silica gel eluting 
with 40% ethyl acetate in hexane. The title compound was isolated. as a 
colourless foam (498 mg, 69%); Vmax (CH2CI2) 3364, 2931, 1781. 1720, 1697 
and 1490cm·J; ltt NMR (CDCl3} 0.90 (3H. d, J 6.8Hz). 1.01 (3H. d. J 6.4Hz), 
1.09-1.61 (l2H. m) including 1.20 (3H. s) and 1.38 (3H, s), J.69-1.79 (2H, m), 

15 1.94-2.06(2H,m).2.21(1H,m),2.56(1H.dd.J15.3, 10.1Hz),2.92(1H,q,J 
6.4Hz), 3.24 (3H, s), 3.50 (IH, m), 5.03 (lH, d, J 11.4Hz),5.32 (IH, d, J 
10.7Hz), 5.89 OH, d, J 9.9Hz), 6.75 (lH, dd, J 17.4, 10.7Hz), 8.62 (lH, d, J 
2.5Hz), 8.88 OH, d, J 2.SHz}, 9.51 (lH, d, J 1.5Hz), 9.76 OH. bs). 

Step 2. Mutilin-14-(N·(pyraxin-2-oyJ)].carbamate 

20 The product of Srep 1 (450 mg, 0.93 mmol) in dioxane (2 ml) was tteated with a 
saturated solution of zinc chloride in cone. HCI (2 ml) and the reaction stirred at 
room for J hour. The solution was poured into ethyl acetate and saturated sodium 
hydrogen carbonate solution. The aqueous phase was re-extracted with ethyl 
acetate and the combined organic phases were washed with saturated sodium 

25 chloride solution. The organic phase was dried (MgS04) and purified by 
chromatography on silica gel eluting with 50% ethyl acetate in hexane to yield 
the title compound as a colourless foam (420 mg. 96%); Ymax. (CH2Cl2) 3364, 
2939, 1782, 1734 and I49lcm·1: lH NMR (CDC13) 0.79 (3H. d, J 6.7Hz), 0.91 
(3H, d, J 7.0Hz), 1.10-1.85 (16H, m) including 1.20 (3H, s) and 1.58 (3H, s), 

30 2.10-2.43 (4H. m). 3.39 (lH. dd, J 10.9. 6.6Hz). 5.24 (lH, dd, I 17 .4, l.5Hz), 
5.40 (lH, dd, J 10.9, 1.4Hz), 5.85 (lH. d.J &.SHz), 6.59 (IH, dd,J 17.4, 
10.9Hz), 8.60 (lH, d, J 2.3Hz), 8.84 (lH. d, J 2.5Hz), 9.45 (lH. d, J 2.3Hz). 9.72 
(lH. bs); MS(CI) m/z 487 (MNH4•). 

80 
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Examp1e 80. Mutilin 14-(N-thiophen-2-oyl)·carbamate 

Step 1. (3R)-3-Deoxo-ll-deoxy-3-methoxy-11-oxo-4-epi·mutiHn 14-(N· 
thiophen-2-oyl)-carbamate 

A suspension of silver cyanate in dichloromethane (lOml) was ireated with 2-

5 tbiophene carbonyl chloride and the mixture heated under reflux for 45mins. IR 
analysis showed no staning material. The reaction mixture was cooled and 
filte?Cd through Kieselguhr affording a pale yellow solution. (3R)-3-Deoxo-11-
deoxy-3-methoxy- l 1-oxo-4-epi-mutilin (0.S g) was added tO the solulion. After 
20mins. the solution was washed with dilute hydrochloric acid, saturated sodium 

10 chloride and then dried over anhydrous magnesium sulphate. Removal of solvent 
;n vacuo afforded the product as a white solid which was purified by silica gel 
chromarography eluting with dichloromethane then 1 % and 2% acetone/ 
dichloromethane to give the title compound as a white solid (0.686g, 94%); Vmax 

(CH2Cl2) 3422, 1773. 1726(w), 1698. 1521 and 1481 cm·l; lH NMR (CD03) 

15 0.89 (3H. d, J6.8Hz), 1.01 (3H. d, J6.4Hz), 1.07-1.78 (8H. m), 1.20 (3H, s), 1.34 
(3H, s), 1.99 (2H. m). 2.21 ClH.m), 2.55 OH, dd.110.l,1S.3Hz). 2.90 OH. q. 
J6.4Hz), 3.22 (3H, s), 3.46 (lH, m), 5.01 (lH, d, J17.5). 5.28 (lH, d, J10.7Hz), 

5.86 (lH, d, JlO.OHz) •. 6.70 (JH, d, Jl0.7,17.SHz), 7.13 (lH, m), 7.66 (2H, m) 
and 8.03 OH. s); MS (NH3 DCI) m!z 488 (MH+) and 505 (MNH4•). 

20 Step 1. Mutilin 14-(N-thiophen·l-oyl)-carbamate 

The product from Step 1 (0.45 g) in dioxan (l.5 ml) was treated with Lukas 
reagent (sat. ZnC2/conc. HCl; 1.5 ml), at room temperature. The reaction 
mixture darkened and became warm. After 5 min. t.l.c. analysis showed no 
sianing material. The reaction mixture was diluted with ethyl acetate and the 

25 solution washed with water. The organic phase was extracted with ethyl acetate 
and the combined organic extrdCts washed with saturated sodium hydrogen 
carbonate, saturated sodium chloride, dried and concentrated to an orange gum. 
Silica gel chromatography eluting with ethyl acetate/ hexane gave the product as 
a white solid, {0.173g. 40%); Vmax (CH2CJ2) 3564, 3424, 1775, 1733, 1705, 1521 

30 and 1482 cm·l; 1H NMR (CDC3) 0.80 (3H, d. J6.7Hz). 0.89 (3H. d. 7.0Hz). 
1.14 (lH, m). l .19 (3H, s), 1.37-1.82 (9H, m), 1.54 (3H, s), 2.12-2.37 (4H, m). 
3.37 (lH, dd. J6.6,10.6Hz), 5.23 (lh, dd. Jl.5,17.4Hz), 5.36 (lH, dd. 

Jl.S,11.lHz), 5.83 (IH. d. J8.5Hz), 6.54 (lH, J, 1 l .0,17.4Hz), 7.12 (lH, m), 7.63 
(2H, m) and 7.95 (lH, s); MS (NH3 DCI) m/z 474 (Mff+) and 491 (MNH4+). 

Sl 
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Example 81. Mutilin 14-[(S)· Tetrahydrofuran·2-oy1]-carbamate 

Step 1. (JR)-J.Deoxo-11-deoxy-3-methoxy-ll·oxo-4-epi-mutmn 14-((S)· 
tetrahydrofuran-2-oyl)-carbamate 

(S)-(-)-Tetrahydrofuroic acid (0.464 g) in dichloromethane (3 ml) at room 
5 temperature was treated with oxalyl chloride (0.635 g) and one drop of DMF for 

1 b. IR analysis showed. complete conversion to the acid chloride. The solvent and 
excess oxalyl chloride were removed in vacuo and the residue redissolved in dry 
dichlor0I11ethane. 

The acid chloride was reacted with silver cyanate (0.645 g) and (3R)-3-deoxo-l 1-
10 deoxy-3-methoxy-1 J-oxo-4-epi-mutilin (0.322 g) as previously described in 

Example 80, Step 1. Following purification by silica gel chromatography the 
product was isolated as a colourless foam. (0.43 g. 91 %); Vmax (CH2Cli) 3381, 
1783. 1744, 1717 and 1698 cm·l; lff NMR (CDCJ3) 0.83 (3H, d, J6.9Hz), 0.99 
(3H, d, J6.4Hz), 1.06-1.75 (9H, m), 1.19 (3H. s), 1.29 {3H, s). 1.87-2.38 (7H, m), 

15 2.50 (lH, dd, J10.l,15.3Hz), 2.88 (IH, q, J6.4Hz). 3.22 (3H, s). 3.46 (lH, m), 
3.96 (2H. m), 4.43 (lH, dd. J5.7,8.4Hz), 5.00 OH. d, Jl7.4Hz). S.29 (lH. d. 
J10.7Hz), 6.71 (lH,dd,Jl0.7,17.SHz) and 8.59 (lH, s); MS (Nf4 DCI) m/z494 
(MNfi.4+), 

Step 2. Mutilin 14-[(S)-tetrahydrofuran-2-oyl]-carbamate 

20 The product from Step 1, (0.388 g) in dioxan ( 1 ml) was treated with Lukas 
reagent as described in Example 80, Step 2. After purification by silica gel 
chromatography the product wa.~ isolated as a colourless foam, (0.242 g, 64%); 
Vmax (CH2Cl2) 3562, 3381, 1784. 1733 and 1480 cni-1; lff NMR (CDC3) 0.75 
(3H, d, J6.7Hz), 0.89 (3H. d, J7.1Hz), 1.15 (IH, m}, l.18 (3H, s), 1.42-2.35 

25 (19H, m), 1.50 (3H. s). 3.36 (IH. dd, J6.7,10.9Hz). 3.94 (2H, m), 4.40 (lH, dd, 
J5.8,8.4Hz), 5.22 (lH, dd, Jl.5,17.4Hz), .S.37 (lH, dd, Jl.5,10.9Hz), 5.77 (lH, d, 
J8.5Hz), 6.54 (1 H, dd, JI 1.0, 17 .4Hz) and 8.51 (1 H, s); MS (NH4 DCI) m/z 479 
(MNH4+). 

Example 82. Mutilin 14·((R)· Tetrahydroruran-2-oyl]carbamate 

30 Step 1. (3R)·3-Deoxo-ll·deoxy-3-methuxy-11-oxo-4-epi·mutilin 14-[(R)· 
tetrahydrofuran-2-oylcarbamate] 

(R)-(+)-Tetrahydrofuroic acid (0.464 g) and {3R)-3-deoxo-l I-deoxy-3-methoxy-
11-oxo-4-epi-mutilin (0.322 g) were convened into the title compound as 

IZ. 
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described in Example 80. Step 1. Following purification by silica gel 
chromatography the title compound was obtained as a colourless foam (0.432 g, 
91%); Vmax (CH2Cl2) 3383, 1782. 1718. 1698 and 1474 cm·l; lff NMR (CD03) 
0.86 (3H. d. J6.9Hz). 1.00 (3H. d. J6.4Hz). 1.06-1.75 {9H. m). 1.17 (3H, s), 1.28 

5 (3H, s), 1.87-2.38 (7H. m), 2.50 (IH, dd. J'10.J,15.3Hz), 2.88 (lH, q. J6.4Hz), 
3.22 (3H, s), 3.46 (lH, m). 3.88-4.06 (2H, m). 4.43 (lH. dd, JS.1.8.4Hz).5.00 
{lH, d, J17.4Hz), 5.29 (1H, d, J10.7Hz), 6.71 (IH, dd, 110.7,17.SHz) and 8.59 
{IH. s); MS (NH, DCI) mlz 494 (MNff.i+). 

Step 2. Mutilin 14·[(R)·tetrahydrofuran-2-oyl]-carbamate 

10 The product from Step 1 (0.38 g) in dioxan (1 ml) was treated with Lukas reagent 
as described in Example 80, Step 2. After purification by silica gel 
chromatography the product was isolated as a colourless foam <0.195 g. 53%); 
Vmax (CH2Cl:i) 3560. 3382. 1783, 1733 and 1480 cm·l; lH NMR (CD03) 0.76 
(3H, d, J6.7Hz). 0.88 (3H, d, J1. 1 Hz). 1.15 (1 H, m). 1.18 (3H, s), 1.42-2.35 

15 (19H. m), 1.48 (3H. s). 3.36 (lH, dd, J6.7,I0.9Hz), 3.86-4.05 (2H. m). 4.40 (lH, 
dd. JS.8.8.4Hz). 5.22 (lH. dd, Jl.5,17.4Hz). S.37 (lH. dd, Jl.5,10.9Hz), 5.77 
(lH, d, J8.5Hz). 6.54 OH. dd. JI l.0,17.4Hz) and 8.51 (lH. s); MS (NJ4 DCI) 
mJz 479 (MNH4+). 

Example 83. Mutilin 14-[N·(2,4·Difluorobenzoyl)J·carbamate 

20 Step 1. (3R)-3·Deoxo-ll-deoxy-3-methoxy-IJ.oxo-4-epi-mutilin 14-[N-(2,.4-
dlftuorobenzoyl)]-carbamate 

(3R)-3-Deoxo-11-deoxy-3-methoxy-11-oxo-4-epi-mutilin (200 mg), 2A-ditluoro­
benzoyl chloride (212 mg). and silver cyanate (180 mg) in dichloromethane (5 
ml) were stirred at room temperature for 2 hours. The mixture was diluted with 

25 ethyl acetate (100 ml) and filtered. The filtrate was washed with water (2 x 30 ml) 
and saturated sodium bicarbonate solution (30 ml), the solution was dried 
(sodium sulphate), and the solvent was evaporated under reduced pressure to give 
the title compound as a coJourles..i; gum (400 mg); lff NMR (CDCJ3) inter alia 
3.23 (3H, s), 3.46 (lH, m). 5.00 OH. d. J 17.5 Hz). 5.30 OH. d.J 10.S Hz), 5.81 

30 (IH. d, J 10 Hz). 6.72 (lH, dd.J 17.5, JO..S Hz), 6.90 (lH, m), 7.03 (lH, m), 8.10 
(lH, m), 8.40 (IH, d. J 13 Hz). 

Step 2. Mutilin 14-[N-(2,4-Ditluoroben7.oyl)]-carbamate 

(3R)-3-Deoxo-1 l-deoxy-3-methoxy- l 1-oxo-4-epi-mutilin l 4-[N-(2.4-difluo~ 
benzoyl)J-carbamate from Step 1 (400 mg) in 1,4-dioxane (5 ml) was treated with 
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a saturated solution of zinc chloride in cone. HCI (2 ml) and the solution was kept · 
at room temperature for 3 hours. The solution was diluted with ethyl aceratc (50 
ml) and washed with water (2 x 30 ml) and saturated sodium bicarbonate solution 
(30 ml). The solution was dried (sodium sulphate) and the solvent was evaporated 

5 under reduced pressure to give a pale yellow gum. The gum was chromato­
graphcd on silica gel using gradient elution from 1:4 to 2:3 ethyl acetate/ hexane, 
to give the title compound as a white foam. Crystallisation from dichloromethane/ 
hexane gave colourless crystals (250 mg). m.p. 178 - I800C; lH NMR (CDCl3) 
inieralia 3.37 (lH. dd, J 11, 6.6 Hz), 5.23 (lH. dd, J 17.3. 1.4 Hz), 5.38 (lH, dd, 

10 J 11. 1.4 Hz). 5.80 (lH, d, J 8.S Hz), 6.55 (lH. dd, J 17.3, 11 Hz), 6.91 (lH, m), 
7.03 OH. m), 8.10 (lH. m), 8.30 (lH. d, J 13 Hz). 

Example 84. Mutilin 14-[N-(3,4-Dlfluorobenzoyl)]·carbamate 

Using the methods described in Example 83, (3R)-3-deoxo-J l-deoxy-3-methoxy-
11-oxo-4-epi-mutilin (250 mg) and 3.4-difluorobenzoyl chloride (210 mg) were 

15 convened intO (3R)-3-deoxo-11-deoxy-3-methoxy-l 1-ox.o-4-epi-mutilin 14-[N­
(3,4-difluorobenzoyl))-carbamate [MS(EI) m/z 517 (M+)J, and hence into the tide 
compound, which was obtained as colourless crystals (120 mg), m.p. 144 - 146 
oc (dichloromethane/ hexane); 1 H NMR {CDCl3) inter alia 3.37 (lH, dd, J 10.7, 
6.6 Hz), 5.23 (lH, dd, J 17.3, 1.4 Hz). 5.32 OH. dd, JI l, 1.3 Hz}. 5.82 (lH, d, I 

20 8.5 Hz), 6.50 (lH, dd, J 17.3, 11 Hz}. 7.30 (lH, m), 7.60 (lH, m), 7.70 (lH, m), 
8.13 OH. s). 

Example 85. Mutilin 14-(N-(l-tert-butyloxycarbonyl-azetldin-3-
oyl)]·carbamate 

Step 1. l·tert-Butyloxycarbonyt-azetidine-3-carboxylic acid 

25 3-Azetidine carboxylic acid (250 mg) in water (2 ml) was treated with a solution 
of di-ten-butyl dicarbonate (650 mg) in 1,4-dioxane (3 ml) and the mixture was 
stirred at room temperature for 17 hours. The mixture was acidified by adding a 
few drops of JM HCl, was diluted with water (10 ml), and extracted with ethyl 
acetate (2 x 20 ml). The organic exttact was washed with water (2 x 10 ml). The 

30 solution was dried (sodium sulphate) and the solvent was evaporated under 
reduced pressure to give a colourless gum. Crystallisation from diethyl ether/ 
pentane gave the title compound as colourless crystals (470 mg)t m.p. 102.5- 104 
oc; lff NMR (CDCl3) 1.44 (9H, s), 3.38 (IH, quin. 17.4 Hz), 4.13 (4H. d,J7.4 
Hz). 



------------------
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Step 2. Mutilin 11-triftuoroacetate 

Mutilin (960 mg) in dry tetrahydrofuran (12 ml) was treated with pyridine (0.3 
ml) and the solution was cooled to ooc. Trifluoroacetic anhydride (0.48 ml) was 
added dropwise over 3 minutes to the stirred solution. The solution was kept at 

S OOC for 2 houl"S+ and was then diluted with ethyl acetate (100 ml) and washed 
with water (2 x 30 ml), sodium bicarbonate solution {30 ml). and saturated 
sodium chloride solution (30 ml). The solution was dried (sodium sulphate) and 
the solvent was evaporated under reduced pressure to give a colourless gum. The 
gum was chromarographed on silca gel using: 1 :9 to 1 :4 ethyl acetate/ hexane to 

10 give the title compound as colourless crystals (570 mg). Recrystallisation from 
dichloromethane/ hexane gave colourless rods, m.p. 170 - 171 °C; Vmax (CHCl3) 
3636, 1777, and 1736 cm·l; MS(EI) m/z 416 (M+). 

Step 3. Motilin 14-[N·O·terl·butyloxycarbonyJ .. a1.etidin-J .. oyl)]-carbamate 
11-trlftuoroacetate 

IS 1-ren-Butylo)(ycarbonyl-azetidine-3-carboxylic acid (34S mg) in dry 
dichloromethane (10 ml) was treated with oxalyl chloride (254 mg; 0.175 ml) and 
N,N-dimethylformamide (1 drop). The solution was stirred for 1.5 hours. and then 
the solvent was removed by evaporation under reduced pressure. The residue was 
dissolved in roluene (10 ml), and the toluene was evaporation under reduced 

20 pressure to give 1-terr-butyloxycarbonyl-azetidine-3-carbonyl chloride as a 
colourless oil. 
The oil was dissolved in dichloromethane (6 ml} and the solution was treated with 
silver cyanate (525 mg). The mixture was stirred for 10 minutes. and then mutilin 
11-ttifluoroacetate (535 mg) in dichloromethane (9 ml) was added. The mixture 

25 was stilTed for 20 hours. Ethyl acerate (50 ml) was added and the mixture was 
filtered. The filtrate was washed with saturated sodium bicarbonate solution (20 
ml) and saturated sodium chloride solution (20 ml). The solution was dried 
(sodium sulphate) and the solvenr was removed under reduced pressure to yield a 
colourless gum. The gum was chromatographed on silica gel using 1 :4 to 1 :2 

30 ethyl acetate/hexane to give the title compound as a colourless gum (485 mg); lff 
NMR (CDCl3) inter alia 1.43 (9H, s). 3.93 (JH, quin, J 7 .2 Hz), 4.98 (lH, d. J 
6.9 Hz), 4.14 (4H, m), 5.23 (lH. d, J 11.5 Hz}, 5.29 (lH, d, J 11.2 Hz). S.58 (lH, 
d,J 8 Hz), 6.31 (1H. dd, J 17.S, 11.2 Hz), 7.57 (lH. s). 

Step 4. Mutilin 14-[N-(1-tert-butyloxycarbonyl-azetidin-3-oyl)]-carbamate 

35 Mutilin J 4-[N-(1-tert-butyloxycarbonyl-azetidin-3-oyl)]-carbamate 11-
trifluoroacetate (450 mg) was dissolved in tetrahydrofuran (10 ml)/ water (2 ml) 
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and the solution was treated with O.SM sodium hydroxide (1.5 ml). The mixture 
was stirred for 4.5 hour~ and was then diluted with ethyl acetate (50 ml) and 
washed with water (2 x 30 ml). The solution was dried (sodium sulphate) and the 
solvent was removed by evaporation under reduced pressure to give the title 

S compound as a while foam (380 mg); Vmax (CH03) 3551. 3396. and 1706 cm-1; 
1H NMR {CD03) interalia 1.43 (9H, s), 3.35 (lH. m), 3.94 (lH, quin,/7.S 
Hz). 4.10(4H, m), 5.22(lH,d.J17.3 Hz). 5.35 (lH.d.J II Hz). 5.65 (IH,d,J 
8.4 Hz), 6.42 (lH, dd, J 17.3. 11 Hz). 7 .26 (l H,s). 

Example 86. Mutilin 14-(N-azetldin-3-oyl)-carbamate 

10 Mutilin 14-{N-(1-1er1-butyloxycarbonyl-azetidin-3-oyl)}-carbamate (350mg) in 

dichloromethane (8 ml) was treated with trifluoroaceric acid (0.5 ml) and the 
solution was kept at room temperature for S hours. The solvent was removed 
under reduced pressure and the residue wa.~dissolved in ethyl acetate (20 ml). 
The solution was extracted with dilute HCI (10 ml). and the exnct was washed 

15 with ethyl acetate (10 ml). The aqueous solution was basified (pH 10) using 
potassium carbonate, and was then extracted with ethyl acetate (3 x 10 ml). The 
organic extract was washed with saturated sodium chloride and dried (sodium 
sulphate). The solvent was removed under reduced pressure to give a white waxy 
solid (125 mg). The solid was chromatographed on silca gel using 1:9:90 

20 ammonia solution (35%)/ methanol/ dichloromethane to give the title compound 
as a white foam (100 mg); lH NMR (1:9 CD30D:CDC13) inter alia 3.33 (lff. d.. 
J 6.3 Hz). 4.01 (4H, m). 5.20 {lH, d, J 17.4 Hz), 5.3:2 (lH, d, J 11.2 Hz), 5.64 
(lH, d.I 8.3 Hz). 6.41 (lH. dd,J 17.4. l l.2Hz); MS(ES) mlz 447 (MH+). 

Example 87. Mutilin 14-(N-(1-ethyl·piperidin-4-oyl)J-carbamate 

25 Step 1. Ethyl t-ethyl-isonipecotate 

Ethyl isonipecotate (6.28 g) in ethanol (35 ml) was treated with ethyl iodide 
(6.86 g) and powdered potassium carbonate ( 10 g). The mixture was stirred and 
heated under reflux for 20 hours. The mixture was cooled to room temperature 

and the solid was removed by filtration and was washed with ethanol (2 x 10 ml). 

30 The ethanol was removed from the filtrate by evaporation under reduced pressure, 
and the resulting residue was partitioned between chlorofonn (100 ml) and water 
(50 ml). The organic layer was separated, washed with saturated sodium chloride 
solution, and dried (sodium sulphate). The solvent was removed by evaporation 
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under reduced pressure to give the title compound as a yellow oil (6.62 g); 
MS(EI) m/z I 85 (M+). 

Step 2. 1-Ethyl-isonipecotk acid hydrochloride 

Ethyl 1 ·ethyl-isonipecotate (S.S g) was dissolved in water (22 ml)/ c.HO (39 ml) 

5 and the solution was heated under reflux for 4 hours. The solvent was removed by 
evaporation under reduced pressure. The residue was dissolved in water (30 ml), 

and the water was removed by evaporation under reduced pressure. The residue 
was uiturated with toluene (50 ml), and the toluene was removed by evaporation 
under reduced pressure to give a solid which was dried in vacuo for 18 hours. The 

10 ·title compound was thus obtained as a white powder (5.4 g); MS(El} mlz 157 
(M+). 

Step 3. (3R)·3-Deoxo-l l -deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-(N·(l· 
ethyl-piperidin-4-oyl)]-carbamate 

1-Bthyl-isonipecotic acid hydrochloride (0.95 g} was suspended in thionyl 
15 chloride (8 ml) and the mixture was stirred and heated under reflux for 3 hours to 

give a clear yel1ow solution. The thionyl chloride was removed by evaporation 
under reduced pressure and the resulting residue was suspended in toluene (5 ml) 
and the toluene was removed by evaporation under reduced pressure to give 
1-ethyl-isonipecotoyl chloride hydrochloride as a white solid. 

20 The acid chloride was suspended in dry dichloromethane (20 ml) and silver 
cyanate (l .5 g) was added. The mixture was stirred and heated under reflux for I 
hour. The mixture was cooled to room temperature and (3R)-3-deoxo-11-deoxy-
3-methoxy-l 1-oxo-4-epi-mutilin (1 g) and triethylamine (0.5 g) were added. The 
mixture was stincd at room temperature for 16 hours. The mixture was diluted 

25 with ethyl acetate (50ml) and the solid was removed by filtration. The filtrate 
was washed with sarurated sodium bicarbonate and saturated sodium chloride. 
The solution was dried (sodium sulphate), and the solvent was removed by 
evaporation under reduced pressure to give a yellow gum. The gum was 
chromatographed on silica gel using t :3 ethyl acetate/ chloroform and 1 :9:90 

30 ammonia solution (35% )/methanol/ dichloromethane to give the title compound 
as a colourless gum ( 134 mg); 1H NMR (CDCl3) inter alia 2.88 (2H. q, J 6.5 
Hz). 3.08 (3H, m). 3.22 (3H, s}, 3.42 (lH, m), 5.04 (JH, d, J 17.5 Hz), 5.33 (lH, 
d,/ 10.7 Hz). 5.74 (IH. d, J 9.9 Hz), 6.63 (lH. dd.J 17.5, 10.7 Hz). 7.47 (lH, s). 
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Step 4. Mutilin 14·[N-(l-ethyl-piperidin-4-oyl)J-carbamate 

(3R)· 3-Deoxo--l l-deoxy-3-methoxy-11-oxo-4-epi-mu1ilin 14-[N-(1-ethyl­
piperidin-4-oyl)]-carbamate (110 mg) in 1,4-dioxane (0.7 ml) was treated with 
c.HO (0.7 ml) and the solution was kept at room remperamre for 2.5 hours. The 

S solution was diluted with water (10 ml) and washed with dichloromethane 
( 10 ml). The aqueous phase was basified by careful addition of solid potassium 
carbonate and the resulting mixture (pH 10) was extracted with chlorofonn (3 x 
10 ml). The organic extract was dried (sodium sulphate) and the solvent was 
removed by evaporation under reduced pressure to give the title compound as a 

10 white solid (80 mg); lH NMR (CDCl3) inter alia 1.12 (3H, t, J 1.1 Hz), 2.48 
(2H. q, J1.1Hz),2.97 (3H, m), 3.37 (1H. dd, J 10.3, 6.6 Hz), S.24 OH. d,J 11.S 
Hz), S.37 (lH, d, J 11 Hz). 5. 70 OH. d, J 8.4 Hz). 6.50 (lH. dd, J 17 .5, 11 Hz). 
7 .35 {lH, s); MS(EI) m/z 502 (M+). 

Example 88. Mutilin 14-{N·[l·(l-methyl-ethyl)-piperidin-4-oyl]}-
15 carbamate 

Step I. Ethyl 1-(1-methyl-ethyl)-isonipecotate 

Using the process described in Example 87t Step 1, ethyl isonipecotate (6.28 g) 
and 2-iodo-propane (7 .48 g) were convened into the title compound, which was 
obtained as a pale yellow oil {7.17 g); MS(EI) mlz 199 (M+). 

20 Step 2. 1-(1-Methyl·ethyl)·isonipecotic acid hydrochloride 

Using the process described in Example 87, Step 2, ethy11-(J-merhyl-ethy1)· 
isonipecotate (6 g) was converted into the title compound, which was obtained as 
a white powder(6.l g); MS(El) mlz 171 (M+). 

Step 3. (3R)·3-Deoxo-ll-deoxy-3-methoxy-ll ·oxo-4-epi-mutilin 14·{N-[1-(1-
25 methyl-ethyl)-piperidin-4-oyl]}·c:arbamate 

Using the process described in Example 87, Step 3, 1-(1-methyl-ethyl)­
isonipecotic acid hydrochloride (0.96 g) and (3R)-3-deoxo-1 l-dcoxy-3-methoxy-
11-oxo-4-epi·mutilin {l g) were convened inro the title compound, which was 
obtained as a pale yellow gum (195 mg); MSCEI) mlz 530 (M+). 
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Step 4. Mutilin 14-{N·ll·(l-methyl-ethyl)-piperidin-4-oyl]}-carbamate 

Using the process described in Example 87, Step 4, (3R)-3-deoxo-l l-deoxy-3-
metboxy-ll-oxo-4--epi-mutilin 14-{N-[l-(1-methyl-ethyl)-pipcridin-4-oyl)}­
carbamate (170 mg) was convened into the title compound, which was obtained 

S as a white solid (110 mg); lH NMR (CDCl3) i"mer alia 1.01 (6H. d, J 6.5 Hz). 
2. 74 {lH, m), 2.92 (3H, m), 3.37 (lH, dd, J 10.5, 6.6 Hz), 5.23 (lH, d, J 17.4 
Hz). S.36 OH. d, J 11Hz),5.71 (]H, d,J 8.4 Hz), 6.50 (lH. dd,J 17.4. 11 Hz), 
7.32 {IH, s); MS(EI) mlz 516 (M+). 

Example 89. Mutllin 14-{N·[l-(2-methoxy-ethyl)-piperidin-4-
10 oyl]}·carbamate 

Step 1. Ethyl 1-(2-methoxy-ethyl)-isonipecotate 

Using the process described in Example 87, Step l, ethyl isonipecotate (6.28 g) 
and 2-bromoethyl methyl ether (6.12 g) were convened inro the title compound, 
which was obtained as a light yellow oil (8.47 g); MS(El) mlz 216 (Mff+); 

U Found: 216.1601, C11H22N03 requires 216.1599. 

Step 2. 1-(l·Methoxy-ethyl)-isonipecotic acid hydrochloride 

Using the process described in Example 87. S1:ep 2. ethyl 1-{2-meihoxy-ethyl)­
isonipecotate (7.3 g) was converted into the titJe compound, which was obtained 
as a yellow gum (7 .1 g); MS(EI) mlz 187 (M+). 

20 Step 3. (3R)·3-Deoxo-11-deoxy-3-methoxy-ll ·oxo-4-epi·mutilin 14-{N-[1·(2· 
metltoxy-ethyl)·piperidin-4-oyl]}-ca rbamate 

Using the process desc.'Tibed in Example 87, Step 3, 1-(2-methoxy-ethyl)­
isonipecotic acid hydrochloride (0.98 g) and (3R)-3-deoxo-1 J-deoxy-3-methoxy-
11-oxo-4-epi-mutilin (I g) were convened into the title compound, which was 

25 obtained as a pale yellow solid (80 mg); MS(El) mlz 546 (MT). 

Step 4. Mutilin 14-{N-[1 ·(2-methoxy-ethyl)-piperidin-4-oyl]}·carbamate 

Using the process described in Example 87, Step 4. (3R)-3-deoxo-11-deoxy-3-
mcthoxy-ll-oxo-4-epi-mutilin 14-{N-f 1-(2-methoxy-elhyl)-piperidin-4-oyl] }­
carbamate (65 mg) was converted into the tide compound. which was obtained as 

30 a white solid (50 mg)~ lH NMR (CDC13) inter alla 2.58 (2H, t. 5.7 Hz). 3.00 
(3H, m), 3.36 (4H, s overlapping m), 3.51 (2H, t. J 5. 7 Hz). 5.24 (lH, d, J 17.3 
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Hz), S.37 (lH, d, J l lHz), S.70 (lH, d, J 8.4 Hz), 6.50 (lH, dd, J 17.3, 11 Hz), 
7.31 (lH, s); MS(EI) m/z S32 (M+); Found: 532.3523, C30J4sN206 requires 
532.3512. 

Example 90. Mutilin 14-[N·{l·propyl-piperidin-4-oyl)]-carbamate 

5 Step 1. Ethyl 1-propyJ-isonipecotate 

Using the process described in Example 87, Step l, ethyl isonipecotate (4.2 g) 
and propyl iodide (S g) were converted into the title compound, which was 
obtained as a light yellow oil (4.39 g); MS(EI) m/z 199 (M+). 

Step 2. 1-propyJ-isonipecotic acid hydrochloride 

10 Using the process described in ExampJe 87. Step 2. ethyl 1-propyl-isonipecotate 
(4.3 g) was convened into the title compound, which was obtained as an off. 
white solid (4.4 g); MS(E1) m/z 171 (M+). 

Step 3. (JR).3-Deoxo-ll-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-(N-(1· 
propyl-piperidin-4-oyl)]-carbamate 

15 Using the process described in Example 87, Step 3, 1-propyl-isonipecotic acid 
hydrochloride (0.5 g) and (3R)-3-deoxo-l l-deoxy-3-methoxy-1 l-oxo-4-epi­
mutilin (0.5 g) were convened into the title compound. which was obtained as a 
colourless gum (65 mg); MS(EI) mlz 530 (M+). 

Step 4. Mutilin 14·[N-(l-propyl-piperidin-4--0yl)]·carbamate 

20 Using the process described in Example 87, Step 4, (3R)-3-deoxo- l l-deoxy-3-
methoxy- l l-oxo-4-epi-mutilin 14-(N-(1-propyl-piperidin-4-oyl))-carbamate (50 
mg) was convened into the title compound, which was obtained as a white solid 
(37 mg); lff NMR (CDCl3) inter alia 3.00 (3H, m), 3.36 (lH, dd, J 10. 6.6 Hz), 
5.24 (IH. d, J 17.3 Hz), 5.36 (1 H, d, J 11 Hz), 5. 70 (1 H, d, J 8.6 Hz). 6.48 (lH. 

25 dd, J 17.3, 11 Hz), 7 .34 (1 H, s); MS(EI) m!z 516 (M+). 



W0971253~ PCT/EP96/05874 

Example 91. Mutilln 14-[N·(quinudidln-4-oyl)]·carbamate 

Step 1. (3R)-3-Deoxo-ll-deoxy-3-methoxy-ll-oxo-4-epi-mutiHn 14-(N­
(quinuctidin-4-oyl))·carbamate 

Using the process described in Example 87t Step 3, quinuclidine 4-carboxylic 
5 acid hydrochloride (Helvetica Chimica Acta. 1974. 57, 2332) (230 mg) and (3R)· 

3-deoxo-11-deoxy-3-methoxy-11-oxo-4-epi-motilin (330 mg) were convened 
into the title compound. which was obtained as a white foam (160 mg}; lff NMR 
(CDC13) inter alia 1.90 (6H. dd, J 8, 7.4 Hz). 3.10 (6H, dd, J 8, 7 .4 Hz)), 3.21 
(3H, s), S.00(lH,d,J11.S Hz). S.27 (lH, d,J 10.7 Hz). S.n (1H. d, J lOHz), 

10 6.68 (lH, dd,J 17.5.10.7 Hz). 7.85 (lH, broads); MS(ES) mlz SIS (MH+). 

Step 2. Mutilin 14-[N-(quinuclidin-4-oyl)]·carbamate 

Using the process described in Example 87, Step 4, (3R)-3-deoxo-l 1-deoxy-3-
methoxy-11-oxo-4-epi-mutilin 14-[N-(quinuclidin-4-oyl)]-carbamate (140 mg) 
was convened into the title compound, which was obtained as a white solid (86 

15 mg); lff NMR (CDC13) inter alia 0.13 (3H, d, J 6.1 Hz), 0.87 (3H, d, J 7 Hz). 
1.17 (3H, s), 1.49 (3H, s), 1.68 (6H. dd. J 8, 7 .3 z). 2.93 (6H. dd. J 8. 7 .3 Hz). 
3.34 (lH. dd, J 10, 6.6 Hz), 5.22 (JH, d, J 17.3 Hz), 5.36(lH.d.J11 Hz), 5.76 
(lH, d, J 8.S Hz), 6.54 (lH, dd, J 17 .3, 11 Hz); MS(ES) mlz 501 (MH+). 

Example 92. Mutilin 14-(N-(quinuclidin-4-oyl)]·carbamate 
20 hydrochloride 

Mutilin 14-[N-(quinuclidin-4-oyl)J-carbamate (71 mg) was dissolved in ethyl 
acetate (S m1)/ l,4-dioxane (2 ml) and 4M HCJ in dioxane {0.2 ml) was added. 
The solution was concentrated to ca. 1 ml by evaporation of solvent under 
n:duced pressure, and toluene (5 ml) was added ro give a white precipitate. The 

25 precipitate was collected by filtration, washed with toluene (2 ml), and dried in 
vacuo to give the title compound as a white solid (79 mg); lH NMR (D20) in1er 
alia 0.69 (3H. d, J 6 Hz). 0.92 (3H, d, .16.8 Hz), 1.15 (3H, s), 1.39 (3H, s), 2.16 
(6H, dd, J 8.2, 7.5 Hz), 3.42 (6H, dd, J 8.2, 7 .5 Hz), 3.58 ( IH, d, J 6 Hz), S.20 
(lH. d,J 17.5 Hz), 5.28 (lH. d, J 11.1Hz).5.68 (IH. d, 18.1Hz),6.36 (lH, dd, 

30 J 17.S, 11.1 Hz). 

~l 
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Example 93. Mutilin 14-{N·(l·azablcyclo[2.2.l]heptan-4-oyl)}­
carbamate 

Step 1. (3R)-3-Deoxo-1t.deoxy-3-methoxy·ll-oxo-4-epi-mutilin 14-{N-(1-
azabicyclo[l.2.l]heptan-4-oyl)}·carbamate 

S Using the process described in Example 87, Step 3, l-azabicyclo[2.2.l]heptane 4-
carboxylic acid hydrochloride (Chemical Abstracts, 1989. 110. 95016) (700 mg} 
and (3R)-3-deoxo-l l-deoxy-3-methoxy-11-oxo-4-epi-mutilin (1 g) were 
converted into the title compound, which was obtained as a white solid (330 mg); 
lH NMR (CDC13) inter alia 2.0S (4H. m), 2.72 (4H, m), 3.08 (2H, m), 3.22 (3H, 

10 s), 3.44 (lH, m). S.02 (lH. d, J 17 .5 Hz~ 5.30 OH, d, J 11.6 Hz), 5.80 (lH, d. J 
9.9Hz), 6.69(lH,dd,J17.5. ll.6Hz). 7.48 (lH, s}; MS(ES)mlz501 (MH+). 

Step 1. Mutilin J4-{N-(l·a7.abicyclo[2.2.l)heptan-4-oyl)}-carbamate 

Using the process described in Example 87, Step 4, (3R)-3-deo:xo-11-deoxy-3-
methoxy-11-oxo-4-epi-mutilin 14-{N·( l-azabicyclo{2.2. l ]hepmn-4-oyl) }-

15 carbamate (300 mg) was convened into the title compound. which was obtained 
as a white solid (250 mg); lH NMR (CDC13) inter alia 2.28 (4H. m). 3.06 (2H, 
m), 3.37 (lH, broads), 5.24 (lH, dd, J 17,3. 1.4 Hz), 5.38 (lH, dd, J 11, 1.4 Hz), 
5.78 (lH, d, J 8.S Hz), 6.64 {lH, dd, J 17.3, 11 Hz). 7.38 (lH, s); MS(EI) m/z 
486 (M+); Found: 486.3085. C2gH42N205 requires 486.3094. 

20 Example 94. Mutllin 14-[N·(N,N-dimethylcarbamoyl)]·carbamate 

Step 1. (3R)-3-Deoxo-l l-deoxy-3-methoxy-l1-oxo-~epi-mutilin 14-[N·(N,N­
dimetbytcarbamoyl)]-carbamate 

(3R)-3-Deoxo-1 l-deoxy-3-methoxy-1 l-oxo-4-epi-mutilin (270 mg, 0.80 mmol) 
was combined with dimethylcarbamoyl chloride (0.088 ml. 0.96 mmol) and silver 

25 cyanate (197 mg. 1.31 mmol) in dry dichloromethane (15 ml) and the reaction 
stirred at room temperature for 3 days in subdued light and under an atmosphere 
of argon. The mixture was filtered through Kieselguhr and the filtrate washed 
with saturated aqueous sodium hydrogen carbonate (x2) and brine. After drying 
(MgS04) purification was accomplished by chromatography on silica gel eluting 

30 with 40% ethyl acetate in hexane. The title compound was isolated as a 
colourless foam (135 mg, 38%); Vmax (CH2CI2) 3052, 2981. 1771, 1695, 1490 
and 1459cm-l; MS(O) m/z 449 (MH+), 466 (MNH4+). 
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Step 1. Mutilin-14-(N·(N,N·dimethylcarbamoyl))-carbamate 

The product of Step 1 (110 mg, 0.25 mmol) in dioxane (2 ml) was treated with a 
saturated solution of zinc chloride in cone. HCI (J ml) and the reaction stiJTCd at 
room temperature for 30 minutes. The solution was poured into ethyl acetate and 

S saturated sodium hydrogen carbonate solution. The aqueous phase was re­
extracted with ethyl acetate and the combined organic phases were washed with 
saturated sodium chloride solution. The organic phase was dried (MgS04) and 
purified by chromatography on silica gel eluting with 70% ethyl acetate in hexane 
to yield the title compound (90 mg. 83%); Vmax (CH2Cl2) 3402, 2935, 1774, 

10 1735, 1686 and 1489cm-1; 1 H NMR (CDCl3) 0. 78 (3H, d, J 6.6Hz), 0.89 (3H. d. 
17.0Hz). 1.10-1.83 (16H, m) including 1.19 (3H, s} and 1.43 (3a s). 2.06-2.37 
(4H, m), 2.99 (6H, s), 3.37 (IH, dd, J J0.8, 6.7Hz), 5.20 (IH, dd,J 17.3, l.SHz), 
5.36 (lH, dd, J 11.1, l.5Hz), 5.71 (lH, d. J 8.4Hz). 6.53 (lH, dd.J 17.3, 
11.lHz). 6.54 (IH, bs); MS(CI) mlz 435 (MH+). 

15 Example 95. Mutilin 14-(N-(l-methyl (6H)-6-oxopyridine-3· 
carbonyl)]-carbamate 

Step 1. (3R)-J.Deoxo-11-deoxy-3-metboxy-11-oxo-4-epi·mutilin 14-[N·{l· 
methyl (68)-6-oxopyridine-3-carbonyl))-carbamate 

(3R)-3-Deoxo-l 1-deoxy-3-methoxy-J l-oxo-4-epi-mutilin (500 mg, I.SO mmol) 
20 was combined with I-methyl (6H)-6-oxopyridine-3-carbonyl chloride (600mg, 

3.50 mmol) and silver cyanate (539 mg, 3.59 mmol) in dry dichloromethane (30 
ml) and the reaction stirred at room temperature for 20 hours in subdued light and 
under an armospbere of argon. The mixture was filtered through Kieselguhr and 
the filtrate washed with saturated aqueous sodium hydrogen carbonate (x2) and 

25 brine. After drying (MgS04) purification was accomplished by chromatography 
on silica gel eluting with 80% ethyl acetate in hexane. The title compound was 
isolated as a colourless foam (559 mg. 73%); Vmax (CH2CI2) 3382, 2959. 1779, 
1735, 1704 and 1473cm-1; MS(Cl) mlz 513 CMH+), 530 (MNH4+). 

Step 2. Mutilin-14-[N-{l-methyl (6H)-6-oxopyridine-3-carbonyl)]-carbamate 

30 The product of Step 1 (SSO mg, J .07 mmol) in dioxane (5 ml) was treated with a 
saturated solution of zinc chloride in cone. HCl (5 ml) and the reaction stirred at 
room temperature for 2 hours. The solution was poured into ethyl acetate and 
saturated sodium hydrogen carbonate solution. The aqueous phase was rc­
cxtracted with erhyl acetate and the combined organic phases were washed with 

35 saturated sodium chloride solution. The organic phase was dried (MgS04) and 
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purified by chromatog·raphy on silica gel eluting with ethyl acetate to yield the 
title compound (360 ing, 67%); Vmax (CH2Cl2) 3427, 2935, 1778, 1734, 1662 
and 1479cm-1; lff NMR (CDCl3) 0.78 (3H, d. J 6.6Hz), 0.87 (3H. d, J 7.0Hz), 
1.08-1.83 (16H, m) including 1.18 (3H, s) and 1.48 (3H. s). 2.08-2.34 (4H, m), 

5 3.36 (lH, dd, J 10.8, 6.6Hz). 3.59 (3H, s), S.22 OH. dd. J 17.3. 1.5Hz). 5.38 (lH, 
dd. J 11. l, l.5Hz), 5. 79 (IH, d, J 8.5Hz), 6.52 (lH, dd, J 17.3, l l. lHz), 6.54 
(lH, d, J9.5Hz). 7.62 (1H, dd, 19.S. 2.6Hz). 7.87 OH. bs). 8.16 UH. d. J 
2.6Hz); MS (El) mlz 498 (M+). Found: 498.2741, C28H3gN206 requires 
498.2730. 

10 Example 96. Mutilin 14-[N·(6-chloronicotinoyl)J·carbamate 

Step 1. (3R)-3-Deoxo-ll-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-[N-(6-
chloronicotinoyl))-carbamate 

(3R)-3-Deoxo- l 1-deoxy-3-methoxy-11-oxo-4-epi-mutilin (250 mg, 0. 7 S mmol) 
was combined with 6-chloronicotinoyl chloride (1.21 g, 7.0 mmol) and silver 

15 cyanate (1.0 g. 6.67 mmol) in dry dichloromethane {15 ml) and the reaction 
stirred at room temperature for 10 minutes in subdued Jight and under an 
aunosphere of argon. The mixwre was filtered through Kieselguhr and the 
filtrate washed with sawrated aqueous sodium hydrogen carbonate (x2} and brine. 
After drying (MgS04) purification was accomplished by chromatography on 

20 silica gel eluting with 20% ethyl acetate in hexane. The title compound was 
isolated as a colourless foam (311mg,80%); Vmax (CH2Cl2) 3413, 2930, 1780, 
1719, 1697 and 1488cm·1; MS(Cl) mlz 517 (MH+), 534 (MNH4+). 

Step 2. Mutilin-14-[N-(6-chloronicotinoyl)]-carbamate 

The product of Step 1 (300 mg, 0.58 mmol) in dioxane (2 ml) was treated with a 
25 saturated solution of zinc chloride in cone. HC1 (2 ml) and the reaction stirred at 

room temperature for 2 hours. The solution was poured into ethyl acetate and 
saturated sodium hydrogen carbonate solution. The aqueous phase was re­
extractcd with ethyl acetate and the combined organic phases were washed with 
saturated sodium chloride solution. The organic phase was dried (MgS04) and 

30 purified by chromatography on silica gel eluting with 50% ethyl acetate in hexane 
to yield the title compound (85 mg. 29%); Vmax (CH2Cl2) 3413, 2939, 1782, 
1735, 1697, 1586 and 1489cm·l; lH NMR (CDC13) 0.78 (3H, d, J 6.6Hz), 0.89 
(3H, d, J 7.0Hz). 1.07-1.82 (16H. m) including 1.18 (3H, s) and 1.SO (3H, s), 
2.08-2.33 {4H, m), 3.36 (IH, dd,/ 10.7, 6.6Hz), 5.21 OH. dd,J 17.3, l .SHz), 

35 5.33 (lH, dd,J 11.l, 1.SHz), 5.79 (lH, d • .I 8.SHz}, 6.49 (lH, dd,J 17.3, 
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11.lHz), 7.45 (lH, d,J 8.3Hz). 8.07 (lH. dd.J 8.3, 2.3Hz), 8.08 (lH, bs), 8.74 
(lH, d, J 2.3Hz); 6Hz); MS (El) mlz 512 (M+). Found: 512.2882, C29H40Ni06 
requires 512.2886. 

Example 97. Mutilin 14-(N-(2-methoxyisonicotinoyl)]-carbamate 

5 Step 1. (3R)-3-Deoxo-ll·deoxy-3-methoxy-ll-oxo-4-epi·mutilin 14-[N .. (2-
metboxyisonicotinoyl)]-carbamate 

(3R)-3-Deoxo-l 1-deoxy-3-metho:rcy-11-oxo-4-epi-mutilin (500 mg, 1.50 mmol) 
was combined with 2-methoxyisonicotinoyl chloride (600 mg. 3.2 mmol) and 
silver cyanate (500 mg, 3.30 mmol} in dry dichloromethane (20 ml) and the 

10 reaction stirred at room temperature for 3 hours in subdued light and under an 
atmosphere of argon. The mixture was filtered through Kicselguhr and the 
filtrate washed with saturated aqueous sodium hydrogen carbonate (x2) and brine. 
After drying (MgS04) purification was accomplished by chromatography on 
silica gel eluting with 30% ethyl acetate in hexane. The title compound was 

15 isolated as a colourless foam (598 mg. 78%); Vmax (CH2Cl2) 3410, 2931. 1781, 
1720~ 1698, 1SS9 and 1473cm·l; MS(CI) mlz 517 (MH+). S34 (MNH4+). 

Step 2. MutiJin-14-[N .. (l-methoxyisonicotinoyl))·carbamate 

The product of Step 1 (560 mg, 1.09 mmol) in dioxane (4 ml) was treated with a 
satmated solution of zinc chloride in cone. HCJ (4 ml) and the reaction stirred at 

20 room temperature for 2 hours. The solution was poured into ethyl acetate and 
saturated sodium hydrogen carbonate solulion. The aqueous phase was re­
extraeted with ethyl acetate and the combined organic phases were washed with 
saturated sodium chloride solulion. The organic phase was dried (MgS04) and 
purified by chromatography on silica gel eluting with 50% ethyl acetate in hexane 

25 to yield the title compound (374 mg. 69%); Vmax (CH2Ct2) 3412, 2946~ 1782, 
1735, 1610, 1559 and 1474cm-1; lH NMR (CD03) 0.78 (3H, d. J 6.6Hz), 0.89 
(3H, d, J 7.0Hz), 1.08-1.84 (16H, m) including 1.20 (3H, s} and 1.49 (3H, s), 
2.10-2.37 (4H. m), 3.38(lH,dd,J10.6, 6.7Hz), 3.99 (3H, s), 5.24 (lH, dd.J 
17.3, l.SHz), S.39 (lH, dd,J l 1.1. l.5Hz), 5.72 (lH, d, J8.SHz), 6.53 (lH, dd.J 

30 17.3, 11.lHz), 7.05 (1H.d, J J.lHz), 7.18 (JH, dd,J S.2, l.lHz), 7.92 (lH, bs). 
8.31 (lH, d, J 5.2Hz); MS (El) mlz 498 (M+). Found: 498.2726, C23H29N206 
requires 498.2730. 
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Example 98. Mutflin 14-(N·(morpholine-4-ylcarbonyl))­
carbamate 

Step 1. (3R)·3·Deoxo-ll·deoxy-3-methoxy-ll-oxo-4-epi-mutilin 14-(N· 
(morpholine-4-ylcarbonyl)]-carbamate 

S (3R)-3-Deoxo-ll-deoxy-3-methoxy-11-oxo-4-epi-mutilin (1.0 g, 3.0 mmol) was 
combined with 4-morpholine carbonyl chloride (l .40 ml. 12.0 mmol) and silver 
cyanate (2.0 g. 13.3 mmol) in dry dichloromcthane (45 ml) and the reaction 
stirred at room temperature for 17 days in subdued light and under an atm0sphere 
of argon. The mixture was filtered through Kieselguhr and the filtrate washed 

10 with saturated aqueous sodium hydrogen carbonate (x2) and brine. After drying 
(MgS04) purification was accomplished by cbromarography on silica gel eluting 
with 50% ethyl acetate in hexane. The title compound was isolated as a 
colourless foam (990 mg, 67%); Ymax CCH2Cl2) 3394, 2985, 1771, 1736, 1695 
and 1421cm·l; MS(CI) mlz 491 (MH+). 

JS Step 2. Mutilln-14-(N-(morpholine-4-ylcarbonyl)]-carhamate 

The product of Step 1 (500 mg. 1.02 mmoJ) in dioxane (5 ml) was treated with a 
saturated solution of zinc chloride in cone. HCl (5 ml) and the reaction stirred at 

room temperature for 2 hours. The solution was poured into ethyl acetate and 
saturated sodium hydrogen carbonate solution. The aqueous phase was re-

20 extracted with ethyl acetate and the combined organic phases were washed with 
saturated sodium chloride solution. The organic phase was dried (MgS04} and 
purified by chromatography on silica gel eluting with 70% ethyl acewe in hexane 
to yield the title compound (180 mg. 37%); Vmax (CH2Cl2) 3391. 2928, 1773, 
1735, 1684, 1488 and 1458cm·l; lH NMR (CDCl3) 0.78 {3H, d, J 6.6Hz). 0.85 

25 (3a d.,J 7.0Hz), 1.06-1.82 (16H, m) including 1.18 (3H, s) and 1.42 (3H, s), 
2.04-2.38 (4H, m), 3.33 (lH, dd, J 10.4, 6.6Hz), 3.45 (4H, m), 3.70 (4H. m), 5.20 
(lH, dd, J 17.3. 1.SHz), 5.32 OH. dd.J l 1.1, 1.SHz), 5.69 (lH, d, J 8.4Hz). 6.Sl 
(lH, dd, J 17.3, 11.lHz), 6.68 (lH, bs); MS (CJ) mlz 477 (MH+). 

Example 99. Mutilin 14-(N-(thiomorpholine-4-ylcarbonyl)]· 
30 carbamate 

Step I. (3R)-3·Deoxo-ll-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-(N­
(thiomorpholine-4-ylcarbonyl)]·carbamate 

A solution of (3R)-3-dcoxo-l 1-dcoxy-3-methoxy-l l-oxo-4-epi-mutUin (250 mg. 
0.75 mmol) in diethyl ether (5 ml) was added to a solution of N-(chlorocarbonyl)-
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isocyanate (0.060 ml, 0.7S mmol) in diethyl ether (5 ml) under an abllOSphere of 
argon at -SOOC. The temperature was raised to OOC over 1.5 hours and then a 
solution ofthiomorpholine (0.075 ml. 0.75 mmol} and triethylamine (0.079 ml, 
0.15 mmol) in diethyl ether (5 ml) was added dropwise. The reaction mixture 

5 was stirred for 2 hours at room temperature and then panitioned between 0.SM 
hydrochloric acid and ethyl acetate. The organic layer was washed with brine. 
After drying (MgS04) purification was accomplished by chromatography on 
silica gel eluting with 30% ethyl acetate in hexane. The title compoµnd was 
isolated as a colourless foam (144 mg. 38%); Vmax (CH2C2) 3393. 2928, 1771, 

10 1739. 1682 and 1458cm·l; MS(Electrospray) m/z SOS [M-H]·. 

Step 2. Mutilin-14-(N-(tltiomorpholine-4.ylcarbonyl)J.carbamate 

The product of Step 1 (170 mg, 0.34 mmol) in dioxane (l.S till) was treated with 
a saturated solution of zinc chloride in cone. HCI (1.5 ml) and the reaction stirred 
at room temperature for 1 hour. The solution was poured into ethyl acetate and 

15 saturated sodium hydrogen carbonate solution. The aqueous phase was re­
exttactcd with ethyl accrare and the combined organic phases were washed with 
samrated sodium chloride solution. The organic phase was dried (MgS04) and 
purified by chromatography on silica gel eluting with 50% ethyl acetate in hexane 
to yield the title compound (115 mg. 69%); Vmax (CH202) 3393, 2930, 1772, 

20 1736, 1682.1458and 1426cnrl; 1HNMR(CDC13)0.75{3H,d,/6.6Hz),0.89 
(3H, d. J 7.0Hz), 1.09-1.83 (16H. m) including 1.18 (3H, s) and 1.45 (3H, s), 
2.04-2.35 (4H, m), 2.69 (4H, m), 3.34 (lH, dd, J 10.6, 6.6Hz), 3.73 (4H. m), 5.20 
(lH, dd. J 17.3. 1.5Hz), 5.33 OH. dd. J 11.1. l.5Hz). 5.69 (lH. d, J 8.7Hz), 6.50 
(lH, dd, J 17.3, 11.lHz), 6.65 (lH, bs); MS (Cl) m/z 493 (MH+). 

25 Example 100. Mutilin 14-[N·(thiomorpholine-4-ylcarbonyl·l,1-
dioxide)]·carbamate 

Step 1. (3R)-3-Deoxo-11-deoxy-3-methoxy-1l·oxo-4-epi-mutilin 14-[N­
(thiomorpholine-4-ylcarbonyl-1.l·dioxide))·carbamate 

A solution of (3R)-3-deoxo-1 l-deoxy-3-methoxy-11 ~xo-4-epi-mutilin 14-[N-
30 (thiomorpholine-4-ylcarbonyl)]carbamate (120 mg, 0.24 mmol) in methanol (2 

ml) was cooled to OOC and treated with a solution of oxone (442 mg. 0.12 mmol} 
in water (2 ml). The reaction mixture was stirred for 1 hour at room remperature 
and then partitioned between water and dichloromethane. The organic layer was 
washed with water and brine. After drying (MgS04) purification was 

35 accomplished by chromatography on silica gel eluting with 50% ethyl acetate in 
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hexane. The tirle compound was isolated as a colourless foam (73 mg, 57% ); 
Vrnax (CH2Cl2) 3387. 2931, 1775. 1742, 1694 and 1461cm·l; MS(CI) mlz 539 
(MH+), 

Step 2. Mutilin-14-(N-(thiomorpholine-4-ylcarbonyt-l.1-dioxide)J· 
5 carbamate 

The product of Step 1 (220 mg. 0.40 mmol) in dioxane (2 ml) was treated with a 
satura1ed solution of zinc chloride in cone. HCl (2 ml) and the reaction stirred at 

room temperature for 2 hours. The solution was poured into ethyl acetate and 
saturated sodium hydrogen carbonate solution. The aqueous phase was re-

10 exncted with ethyl acetate and the combined organic phases were washed with 
saturated sodium chloride solution. The organic phase was dried (MgS04) and 
purified by chromatography on silica gel eluting with 80% ethyl acetate in hexane 
to yield the title compound (120 mg. 57% ); Vmax (CH2Cl2) 3388. 2938, 1776, 
1736~ 1692, 1465 and 1426cnr1; lH NMR (CDCl3) 0.72 (3H. d.J 6.6Hz), 0.90 

15 (3R. d, J 7.0Hz), 1.09-1.83 (16H, m) including 1.18 (3H, s) and 1.42 (3H, s). 
2.07·2.34 (4H, m), 3.18 (4H. m). 3.37 (lH, dd, J 10.6, 6.SHz). 3.92 (4H, m), 5.22 
(lH, dd. I 17.3, 1.SHz), S.33 (lH, dd, J 11.1, l.SHz), 5.67 (lH, d,J 8.4Hz). 6.46 
(lH. dd, J 17.3, 1I.lHz).6.80 (lH, bs); MS (Cl) mlz 542 (MNH4+). 

Example 101. Mutilin 14-[N·(l-methylpiperazin·4·ylcarbonyl))· 
20 carbamate 

Step 1. (JR)-3-Deoxo·ll·deoxy-3-methoxy·l l-oxo-4-epi-mutilin 14-[N-(l­
methylpiperazin • .t.ylcarbonyl))-carbamate 

A solution of {3R)-3-deoxo-l 1-deoxy-3-methoxy-11-oxo-4-epi-muti1in (500 mg. 
1.5 mmol) in dierhyl ether (10 ml) was added to a solution of N-(chlorocarbonyl)-

25 isocyanate (0.12 ml. 1.5 rnmol) in diethyl ether (10 ml) under an atmosphere of 
argon at -500C. The temperature was raised to OOC over 1.5 hours and then a 
solution of 1-methyJpiperazine (0.16 ml, 1.5 mmol) and triethylamine (0.16 ml, 
1.5 mmol) in diethyl ether (10 ml) was added dropwise. The reaction mixture 
was stirred for 2 hours at room temperature and then partitioned between O.SM 

30 hydrochloric acid and ethyl aceiate. The organic layer was washed with brine. 
After drying (MgS04) purification was accomplished by chromatography on 
silica gel eluting with 20% methanol in ethyl acetate. The title compound was 
isolaled as a colourless foam (170 mg. 23%); Vmax (CH2CI2) 3394, 2942. 1769, 
1740, 1684 and 14S8cm-1; MS(Cl) mlz 504 (MH+). 



----------·-·-------------- --

W097/25309 PCTJEP96/05874 

Step 2. Mutilln-14-[N-(l-methyJpiperazin-4-ylcarbonyl)]·carbamate 

The product of Step 1 (165 mg, 0.32 mmoJ) in dioxane (2 ml) was treated with a 
saturated solution of zinc chloride in cone. HCI (2 ml) and the reaction stirred at 
room temperature for 3 hours. The solution was poured into ethyl acetate and 

S saturated sodium hydrogen carbonate solution. The aqueous phase was re­
exaracted with ethyl acetate and the combined organic phases were washed with 
saturated sodium chloride solution. The organic phase was dried (MgS04) and 
purified by chromatography on silica gel eluting with 30% methanol in ethyl 
acetate to yield the title compound (81mg,52%); Vmu (CH2Cl2) 3392, 2941, 

10 1771, 1736, 1683, 1488 and 1458cm·1; lff NMR (CDCl3) 0.75 (3H. d, J 6.6Hz). 
0.86 (3H. d, J7.0Hz), J.00-1.80 {16H. m) including 1.12 (3H, s) and l.38 (3H, 
s), 2.02-2.25 (4H, m), 2.30 (3H. s), 2.41 (4H, m). 3.35 (lH. m), 3.45 (4H, m). 
5.20 (lH, dd,J 17.3. l.5Hz), 5.35 OH. dd.J 11.1, l.5Hz), 5.70 (lH, d.J 8.4Hz), 
6.50 (lH, dd, J 17.3, 11.lHz). 6.60 OH. bs); MS (Cl) m/z 490 (MH+). 

15 Example 102. Mutilin 14-[N-(4·{4·(2-morpholinoethyloxy)}· 
benzoyl)]-carbamate 

Step 1. (3R)-3-Deoxo-ll-deoxy-3-methoxy-ll-oxo-4-epi-mutilin 14·[N·(4· 
acetoxybenmyl)]·carbamate 

(3R)-3-Deoxo-l l-deoxy-3-mechoxy-t 1-oxo-4-epi-mutilin (1.0 mg, 3.0 mmol) 
20 was combined with 4-acetoxybenzoyl chloride (2.3 g, 1 J .0 mmol) and silver 

cyanate (l .7 g, 11.3 mmo1) in dry dichloromethane (30 ml) and the reaction 
stirred at room temperature for 3 hours in subdued light and under an atmosphere 
of argon. The mixture was filtered through Kieselguhr and the filtrate washed 
with saturated aqueous sodium hydrogen carbonate (x2) and brine. After drying 

2S (MgS04) purification was accomplished by chromatography on silica gel eluting 
with 40% ethyl acetate in hexane. The title compound was isolated as a 
colourless foam {1.5 g, 93%); lff NMR (CD03) 0.90 (3H, d, J 6.6Hz), 1.02 
(3H, d,17.0Hz), 1.10-1.77 (12H, m) including 1.22 (3H, s) and 1.30 (3H, s), 
1.69-1.76 (2H. m), 1.95-2.05 (2H, m), 2.22 (lH, m), 2.32 (3H, s), 2.53 (lH, dd, J 

30 lS.3, 10.lHz), 2.90 OH. q, J 6.5Hz), 3.20 (3H, s), 3.47 OH. m), 5.02 (lH. d,J 
17.SHz). S.30 (lH, d,J l0.7Hz), 5.87 (JH. d .. J 10.0Hz), 6.72 (lH, dd,J 17.S, 
10.7Hz), 7.20 (2H, d, J 8. 7Hz), 7.88 (2H,d, J 8.7Hz). 7 .95 (lH. bs). 



W097.l25309 PCT/EP96/0S874 

Step 2. (3R)-3-Deoxo-11-deoxy.].methoxy·l1·oxo-4-epi-mutilin 14·[N·(4-
hydroxybenzoyl)]-carbamate 

The product of Step 1 (1.50 g, 2.78 mmol) in dioxane (20ml) was treated with 
IM aqueous sodium hydroxide solution (9 ml). The reaction mixture was stirred 

5 at room temperature for 30 minutes under an atmosphere of argon. The mixture 
was diluted with ethyl acetate and dilute aqueous hydrochloric acid. the layers 
separated, and the organic phase washed with brine. After drying (MgS04) 
purification was accomplished by chromatography on silica gel eluting with 50% 
ethyl acetate in hexane. The title compound was isolated as a colourless foam 

10 (1.30 g, 94% ); 1 H NMR (CDCl3) 0.89 (3H, d, J 6.6Hz), 1.00 (3H, d. J 7 .OHz), 
1.09-1.70 (12H. m) including 1.20 (3H. s) and 1.30 (3H. s}. 1.70-1.79 (2H. m). 
1.97-2.03 (2H, m), 2.20 (lH, m), 2.S3 (IH, dd, J IS.3, 10. lHz). 2.92 (lH, q, J 
6.SHz), 3.23 (3H, s). 3.49 (lH. m), 5.01 (lH, d, J 17.SHz), 5.29 (lH, d.J 
10.7Hz), 5.85 (IH, d, J 10.0Hz), 6.12 (IH.exch). 6.70 (lH. dd, J 17.5, 10.7Hz), 

15 6.94 (2H. d. J 8.7Hz). 7.74 (2H.d, .f 8.7Hz). 7.94 ( lH, bs). 

Step 3. (3R)·3·Deoxo-11-deoxy-3-methoxy-ll-oxo-4-epi-mutilin 14-( N·(4-{4-
(2-morphotinoethyloxy)}ben7...oyl)]-carbamate 

The product of Step 2 (700 mg. 1.41 mmol) in acetone ( 14 ml) was treated with 
potassium carbonate (389 mg, 2.82 mmol) and 4-(2-chloroethyl)morpholine 

20 hydrochloride (262mg. 1.41 mmol). The reaction mixture was heated to reflux 
for 16 hours under an atmosphere of argon. The mixture was diluted with ethyl 
acetate and water and the layers separated. After drying (MgS04) purification 
was accomplished by chromatography on silica geJ eluting with S% ethanol in 
ethyl acetate. The title compound was iso1ated as a colourless foam (275 mg. 

25 32%); Vmax (CH2Cl2) 3421. 2932, 1774, 1726, 1698, 1605 and 1474cm·1; 
MS(Electrospray) mlz 611 (MH+). 

Step 4. Mutilin· 14-[N-(4-{4-(2-morpholinoethyloxy)}benzoyl)}-carbamate 

The product of Step 3 (265 mg. 0.43 mmol) in dioxane (2 ml) was treated with a 
saturated solution of zinc chloride in cone. HCl (2 ml) and the reaction stirred at 

30 room temperature for 1 hour. The solution was poured into ethyl acetate and 
saturated sodium hydrogen carbonate solution. The aqueous phase was re­
extracted with ethyl acetate and the combined organic phases were washed with 
saturated sodium chloride solution. The organic phase was dried (MgS04) and 
purified by chromatography on silica gel eluting with 70% ethyl acetate in hexane 

35 to yield the title compound (160 mg, 62%); Vmax {CH2Cl2) 3418. 2939, 1775. 
1732, 1605 and 1476cm-l; lH NMR (CD03) 0.79 (3H. d, J 6.6Hz), 0.86 (3H, d, 

AOC> 
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J7.0Hz). 1.10-1.82 (16}{. m) including LIS (3H. s) and 1.49 (3H. s). 2.08-2.39 
(4H, m), 2.54 (4H, m), 2.80 (2H, t, J 5.7Hz). 3.36 (IH, dd,J 10.8, 6.5Hz), 3.72 
(4H, m), 4.13 (2H, t, J 5.7Hz), 5.21 (lH, dd,J 17.3, 1.SHz), 5.37 (1H, dd,J 11.1, 
l.SHz), 5.82 (lH, d, J 8.4Hz), 6.55 (JH. dd,J 17.3. 11.lHz), 6.92 (2H, d,J 

5 8.9Hz). 7.78 (2H, d, J 8.9Hz), 7.83 (lH, bs); MS(CI) mlz 597 (MH+). 

Example 103. Mutilin 14-[N-(3-(2-dimethylaminoethoxy)· 
benzoyl)]·carbamate 

Step 1. (3R)·3-Deoxo-11-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-[N·(3-
acetoxyben7.0yl)]-carbamate 

IO (3R)-3-Deoxo-11-deoxy-3-methoxy-l l-oxo-4-epi-mutilin (1.0 mg, 3.0 mmol) 
was combined wilh 3-acetoxybenzoyl chloride (1.8 g, 8.4 mmol) and silver 
cyanate (1.31 g, 8.7 mmol) in dry dichloromethane (30 ml) and the reaction 
stirred at room temperature for 2 hours in subdued light and under an atmosphere 
of argon. The mixture was filtered through Kieselguht and the filtrate washed 

15 with saturated aqueous sodium hydrogen carbonate (x2) and brine. After drying 
(MgS04) purification was accomplished by chromatography on silica gel eluting 
with 5% ethyl acetate in dichloromethane to yield the title compound (960 mg. 
59%); Vmax (CH2Cl2) 3414, 2929, 1775, 1715, 1698 and 1475cm·1; MS (El) 
mlz 539 (M+). Found: 539.28.83, C31H,.1N01 requires 539.2883. 

20 Step 2. (3R)-3-Deoxo-ll-deoxy-3-methoxy-ll-oxo-4-epi-mutilin 14-[N-(3-
hydroxybenzoyl)J.·carb~mate 

The product of Step 1 (940 mg. 1.74 mmol) in dioxane (14 ml) was treated with 
lM aqueous sodium hydroxide solution (5.6 ml). The reaction mixture was 
stined at room temperature for 30 minutes under an atmosphere of argon. The 

25 mixture was diluted with ethyl acetale and dilute aqueous hydrochloric acid, the 
layers separated, and the organic phase washed with brine. After drying 
(MgS04) purification was accomplished by chromatography on silica gel eluting 
with 40% ethyl acetate in hexane to yield the title compound (629 mg, 73% ); 
Vmax (CHiCl2) 3575, 3414, 2929, 1776, 1713, 1697 and 1479cm-1; MS (Cl) 

30 mJz 498 (MR+), 515 (MNH4+). 

Step 3. (3R)-3-Deoxo-1J-deoxy·3-methoxy-11-oxo-4-epi-mutilin 14-( N-(3-(2-
dimethylaminoethoxy)benzoyl)]·carbamate 

The product of Step 2 (S90 mg, 1.19 mmol) in acelone (10 ml) was treated with 
potassium carbonate (328 mg, 2.38 mmol) and 2-dimethylaminoethyl chloride 
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hydrochloride (171mg, 1.19 mmol). The reacrion mixture was heated to reflux 

for 16 hours under an atmosphere of argon. The mixture was diluted with ethyl 

acetate and water and the layers separated. After drying (MgS04) purification 

was accomplished by chromatography on silica gel eluting with l~ ethanol in 

5 ethyl acetate to yield the title compound (138 mg. 20%); Vmax (CH2Cl2) 3419. 

2943. 1776, 1713, 1698, 1583 and 1477cm·l; MS (El) mlz 568 (M+). Found: 

568.3516, C3314gN206 requires 568.3512. 

Step 4. Mutilin-14-(N-(3-(2-dimethylaminoetboxy)ben1.oyl)]-carbamate 

The product of Step 3 (120 mg, 0.21 mmol) in dioxane (2 ml) was treated with a 
10 saturated solution of zinc chloride in cone. HO (1 ml) and the reacrion stirred at 

room temperature for 2 hours. The solution was poured into ethyl acetate and 
saturated sodium hydrogen carbonate solution. The aqueous phase was re· 
extracted with ethyl acetate a11d the combined organic phases were washed with 

saturated sodium chloride solution. The organic phase was dried (MgS04) and 

15 purified by chromatography on silica gel eluting with 3% (9:1 methanol:ammonia 

(359')) in dichloromethane to yield the title compound (69 mg. 59%); Vma~ 

(CH2Cl2)3412,2961. 1778, 1732, 1706and 1479cm·1; lHNMR(CD03)0.80 

(311, d,J 6.6Hz). 0.89 (3H. d, J 7.0Hz). l.lS-1.83 (16H, m) including 1.19 (3H, 

s) and 1.52 (3H, s). 2.03·2.28 (4H, m). 2.34 (6H, s), 2.74 (2H, t., J 5.6Hz), 3.39 

20 (lH, m), 4.10 (2H, t, J 5.6Hz), 5.22 (lH, dd, J 11.3, 1.5Hz), 5.39 (lH. dd, J 11.1, 

1.SHz). 5.83 (lH, d, J 8.4Hz). 6.56 (lH, dd. J 17.3, 11.lHz), 7.12 (lH, m), 7.28-

7.40 (3H, m), 7.92 (lH, bs)~ MS (El) m/z 554 (M+). Found: 554.3368, 

C32H4gN206 requires 554.3356. 

Example 104. Mutllin 14-fN-(4·(3-dimethylaminopropyl)· 
25 benzoyl)]-carbamate 

Step 1. (3R)-3-Deoxo· 1l-deoxy-J..methoxy· ll·oxo-4.epi-mutilin 14-[N-(4-(3-

dimethylaminopropyl)benzoyl))·carbamate 

(3R)-3-Deoxo-l l ·deoxy-3-methoxy-l 1-oxo-4-epi-mutilin 14-[N-(4-hydroxy­

benzoyl)]-carbamate (370 mg. 0.74 mmol) in acetone {10 ml) was treated with 

30 p0tassium carbonate (207 mg, 1.50 mmol) and 3-dimethylaminopropyl chloride 

hydrochloride (118 mg, 0.75 mmol). The reaction mixture was heated to reflux 

for 16 hours under an atmosphere of argon. The mixture was diluted with ethyl 

acetate and water. and the layers separated. After drying (MgS04) purification 
was accomplished by chromatography on silica gel eluting with 5% (9: l 

35 methanol:ammonia (35%)) in dichloromethane to yield the title compound (170 



W097J25309 PCTIEP96/05874 

mg. 39%); Vmax (CH2C12) 3425, 2943. 1774, 1697, 1605and1468cm·l; MS 
(EO m/z 582 (M+). Found: 582.3675, C34H50N206 requires 582.3669. 

Step 2. Mutilin-14-[N-(4-(J-dimethylaminopropyl)benzoyl)]-carbamate 

The product of Step 1 (152 mg, 0.26 mmol) in dioxane (1 ml) was treated with a 
5 saturated solution of zinc chloride in cone. HCJ (I ml) and the reaction stirred at 

room temperature for 1.5 hours. The solution was poured into ethyl acetate and 
saturated sodium hydrogen carbonate solution. The aqueous phase was re­
extracted with ethyl acetate and the combined organic phases were washed with 
samrated sodium chloride solution. The organic phase was dried (MgS04) and 

10 purified by chromatography on silica gel eluting with 5% (9: 1 methanol:ammonia 
(35%)) in dichloromethane to yield the title compound (80 mg, 54%); Ymax 

(CH202) 34 l S~ 2956, 1775, 1732, 1605 and l 477cm·1; 1 H NMR (CDCl3) 0.78 
(3H, d, J 6.6Hz), 0.87 (3H, d, J 7 .OHz), 1.05-1.85 (16H, m) including 1.18 (3H, 
s) and I.SO (3H, s), 1.95-2.30 (6H. m). 2.34 (6H. s). 2.55 (2H, t. J 7. lHz), 3.42 

15 (IH, m). 4.08 (2H, t, J 6.3Hz), 5.21 (lH, dd. J 17.3, 1.SHz), 5.37 (lH, dd, J 11.1, 
1.5Hz), S.82 (lH, d, J 8.4Hz). 6.56 (lH, dd, J 17.3. 11.lHz). 6.93 (2H, d. J 
8.8Hz), 7.74 (2H, d, J 8.8Hz), 7.85 (lH, bs); MS (El) mlz 568 (M+). Found: 
568.3499, C33H4gN206 requires 568.3512. 

Example 105. Mutilln 14-[N·(4·(2-pyrrolidin·l-yl·ethoxy]) .. 
20 benzoy1)]-carbamate 

Step I. (3R)·3-Deoxo-ll-deoxy-3-methoxy-U-oxo-4-epi-mutilin 14-(N·( 4·[2· 
pyrrolidin-1-yl-ethoxy ]benzoyl)]-carbamate 

(3R)-3-Deoxo-11 ·deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-(N-(4-hydroxy­
benzoyl)]-carbamate (600 mg, 1.21 mmol) in acetone (10 ml) was treated with 

25 pomssium carbonate (333 mg. 2.41 mmol) and l-(2-chJoroethyl)pyrrolidine 
hydrochloride (205 mg, 1.21 mmol). The reaction mixture was heated to reflux 
for 16 hours under an atmosphere of argon. The mixture was diluted with ethyl 
acetate and water and the layers separated. After drying (MgS04) purification 
was accomplished by chromatography on silica gel eluting with 3% (9:1 

30 methanol:ammonia (35%)) in dichloromethane to yield the title compound (302 
mg, 42%); Ymax (CH202) 3053, 2985, 1774, 1697, 1605 and 142lcm·l; MS 
(Cl) m/z 595 (MH+). 
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Step 2. Mutilin-14-[N-(4·(2·pyrrolidin-1-yJ-ethoxy)benzoyl)]-carbamate 

The product of Step l (280 mg, 0.47 mmol} in dioxane (2 ml) was treated with a 
saturated solution of zinc chloride in cone. HO (2 ml) and the reaction stirred at 
room temperature for 2 hours. The solution was poured into ethyl acetate and 

S saturated sodium hydrogen carbonate solution. The aqueous phase was rc­
extracted with ethyl acer.ate and the combined organic phases were washed with 
saturated sodium chloride solution. The organic phase was dried (MgS04) and 
purified by chromatography on silica gel eluting with 4% (9: 1 methanol:ammonia 
(35%)) in dichloromethane to yield the title compound (52 mg, 19%); Vmax 

10 CCH202)3427, 1775.1732, 1711, 1606and 1478cm-1; lffNMR(CD03)0.79 
(3H, d, J 6.6Hz). 0.89 (3H, d, J7.0Hz), 1.10.1.85 (20H, m) including 1.18 (3H. 
s) and 1.52 (3H, s), 2.09-2.40 (4H. m), 2.62 (4H, m). 2.92 (2H, t, J 5.8Hz}, 3.46 
(lH, m), 4.12 (2H. t, J S.8Hz), 5.22 (lH, dd,J 17.3, 1.SHz). 5.38 (lH, dd,J 11.1, 
1.SHz), S.82 (lH. d.J 8.4Hz), 6.58 (IH, dd,J 17.3, 11.lHz), 6.97 (2H, d, J 

15 8.8Hz). 7.75 (2H. d, J 8.8Hz). 7.80 (IH, bs); MS (Cl) m/z 581 (MH+). 

Example 106. Mutilin 14-[N-(4·[3·(4-methylplperazin .. 1-yl)· 
propyloxy)-benzoyl)]·carbamate 

Step 1. (3R).3-Deoxo-1J .. deoxy-3-met1Joxy-J t-oxo-4-epi-mutilin 14-[N·(4-(3· 
(4-methylpiperazin· l ·yl).propyloxy]benzoyl)]·carbamate 

20 (3R)-3-Deoxo- l l-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-[N-(4-
hydroxybenzoyl)]-carbamate (600 mg, 1.21 mmol) in acetone (10 ml) was treated 
with potassium carbonate ( 480 mg, 3.47 mmoJ) and 1-(3-chloropropyl)-4. 
methylpiperazine dihydrochloride (302 mg. 1.21 mmol). The reaction mixture 
was heated ro reflux for 16 hours under an atmosphere of argon. The mixture 

25 was diluted with ethyl acetate and water and the layers separated. After drying 
(MgS04) purification was accomplished by chromatography on silica gel eluting 
with 5% (9: 1 methanol: ammonia (35%)) in dichloromethane to yield the title 
compound (230 mg, 30%); Vmax (CH2Cl2) 3420, 2941. ITI4, 1697, 1605 and 
1467cm·l; MS (El) m/z 637 (M+). Found: 637.4085, C37H55N306 requires 

30 637.4091. 

Step 2. Mutilin-l4-[N.(4-(J.(4·methylpiperazin·l·Y1)·Propyloxy)benzoyl)]­
carbamate 

The product of Step 1 (200 mg, 0.31 mmol) in dioxane (2 ml) was treated with a 
saturated solution of zinc chloride in cone. HO (2 ml) and the reaction stirred at 

35 room temperature for 2 hours. The solution was poured into ethyl acetate and 
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saturated sodium hydrogen carbonate solution. The aqueous phase was re· 
extracted with ethyl acetate and the combined organic phases were washed with 
saturated sodium chloride solution. The organic phase was dried (MgS04) and 
purified by chromatography on silica gel eluting with S% (9: 1 methanol:ammonia 

5 (35%}) in dichloromethane to yield the title compound (80 mg, 41 % ); Vrnax 
(KBr) 3427, 2924, 1753, 1727, 1689, 1605 and 146Scm·l; lH NMR (CDCl3) 
0.80 (3H, d. J 6.6Hz), 0.87 (3Ht d,J 7.0Hz), 1.14-2.52 (35H, m) including J.18 
(3H. s), 1.52 (3H. s) and 2.29 (3H, s), 3.36 (lH, m), 4.08 (2H, t,J 6.3Hz). 5.21 
(lH, dd, J 17.3, 1.5Hz), 5.38 (lH, ddJ 11.1, 1.SHz), S.82 (lH, d, J 8.4Hz), 6.57 

10 (lH, dd,J 17.3, 11.lHz). 6.94 (2H, d,J 8.8Hz). 7.73 (2H, d,J 8.8Hz). 7.81 {lH, 
bs); MS (EI) mJz 623 (M+). Found: 623.3921, C36H53N306 requires 623.3921. 

Example 107. Mutllin 14·[N-(J .. fluoro·4·hydroxybenzoyl)J· 
carbamate 

Step 1. (3R)·3-Deoxo-ll·deoxy.J..methoxy-11-oxo-4·epi-mutilin 14-(N-(4-
15 acetoxy-3-fluorobemoyl)]·carbamate 

{3R)-3·Deoxo-l l-deoxy-3-methoxy-I 1-oxo-4-epi-mutilin (1.0 mg, 3.0 mmol) 
was combined with 4-acetoxy-3-fluorobenzoyl chloride (1.7 g, 7.5 mmol) and 
silver cyanate (1.20 g, 8.0 mmol) in dry dichloromethane (30 ml) and the xeaction 
.stirred at room rernperature for 2 hours in subdued light and under an atmosphere 

20 of argon. The mixture was filtered through Kieselguhr and the filtrate washed 
with saturated aqueous sodium hydrogen carbonate (x2) and brine. After drying 
(MgS04) purification was accomplished by chromatography on silica gel eluting 
with 5% ethyl acetate in dichloromethane to yield the title compound (1.61 g, 
96%); Vmax (CH2CJ2) 3413. 2930, 1777, 1716, 1697 and 1479cm·l; MS (Cl) 

25 mlz 515 (MNH4+). 

Step 2. (JR)-3-Deoxo-l l·deoxy-3-methoxy.J l·oxo-4-epi-mutilin 14-[N·(3· 
Duoro-4-hydroxyben7.oyl) ]·carbamate 

The product of Step 1 (l.59 g, 2.85 mmol) in dioxane (20 ml) was treated with 
IM aqueous sodium hydroxide solution (9 ml). The reaction mixture was stirred 

30 at room temperature for 30 minutes under an atmosphere of argon. The mixture 
was diluted with ethyl acetate and dilute aqueous hydrochloric acid, the layers 
separated, and the organic phase washed with brine. After drying (MgS04) 
purification was accomplished by chromarography on silica gel eluting with 40% 
ethyl acetate in hexane to yield the title compound (1.42 g, 96%); Vmax 
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(CH~i) 3547, 3417, 2930, 1776, 1713, 1697, 1618 and 1479cm·1; MS 
(Electrospray) m/z 514 [M-HJ-. 

Step 3. Mutllln-14-[N -(3.fluoro-4-hydroxybenzoyl)]·carbamate 

The product of Step 2 (200 mg, 0.39 mmoJ) in dioxane (1 ml) was treated with a 
5 saturated solution of zinc chloride in cone. HO (2 ml) and the reaction stirred at 

room temperature for 1.5 hours. The solution was poured into ethyl acetate and 
saturated sodium hydrogen carbonate solution. The aqueous phase was re-­
extracted with ethyl acetate and the combined organic phases were washed with 

saturated sodium chloride solution. The organic phase was dried {MgS04) and 
10 purified by chromatography on silica gel eluting with 60% ethyl acetate in hexane 

to yield the title compound (110 mg, 56%); Vmax (KBr) 3307, 2931, 1731, 1690, 
1618, 1504 and 1457cm·l; lff NMR <COCl3 + <16DMSO) 0.72 (3H, d,J 6.6Hz). 
0.83 (3H, d, J 7.0Hz), 1.05-1.76 (l6H, m) including 1.10 (3H, s) and 1.42 (3H, 
s), 1.85-2.34 (SH. m). 3.39 (lH, dd, J 10.1, 6.6Hz), 5.13 (IH, dd,J 17.3, 1.SHz), 

15 5.26 (lH, dd, J 11.1, 1.SHz). 5.72 (lH, d.J 8.4Hz), 6.50 (lH. dd,.J 17.3, 
11. lHz), 6.92 (lH, m), 7.45 (lH, m). 7 .58 (lH,m), 8.99 (lH. bs); MS (CI) mtz 
519 (MNH4+). 

Example 108. Mutilin 14-IN-(4-[2-dimethylamlnoethoxy]·3· 
fluorobenzoyl)]-carbamate 

20 Step 1. (3R)-3-Deoxo-11-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-[ N-(4·[2· 
dimethylaminoethoxy]-3-fluoroben7.oyl)}-carbamate 

(3R)-3-Deoxo-1 l-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-[N-(3-fluoro-4-
hydroxybenzoyl)J-carbamate (613 mg, 1.19 mmol) in acetone (10 ml) was treated 
with potassium carbonate (328 mg, 2.38 mmol) and 2-dimethylaminoethyl 

25 chloride hydrochloride (171 mg, J .19 rnmol). The reaction mixture was heated to 
reflux for 16 hours under an atmosphere of argon. The mixture was diluted with 
ethyl acetate and water and the layers separated. After drying (MgS04) 

purification was accomplished by chromatography on silica gel eluting with 2% 
(9:1 methanol:ammonia (35%)) in dichloromethane to yield the title compound 

30 (360 mg. 52%); Vmax (CH2CJ2) 3419. 2943, 1776. 1697, 1615 and 1497cm-l; 
MS (Cl) mlz 587 (MH+). 

Step 2. Mutilin-14-[N-(4-[dimethylaminoethoxy]-3-fluorobenzoyl)]· 
carbamate 

The product of Step 1 (350 mg, 0.59 mmol) in dioxane (2 ml) was treated with a 
35 saturated solution of zinc chloride in cone. HCI (2 ml) and the reaction stirred at 
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room temperature for 2 hours. The solution was poured into ethyl acetate and 
saturated sodium hydrogen carbonate solution. The aqueous phase was re­
extracted with ethyl acetate and the combined organic phases were washed with 
saturated sodium chloride solution. The organic phase was dried (MgS04) and 

5 purified by chromatography on silica gel eluting wirh 5% (9: 1 methanol:ammonia 
(35%)) in dichloromethane to yield the title compound (203 mg. 60%); Ymax 

(CH2Cl2) 3414, 2944. 1777, 1732, 1713, 1615 and 1479cnrl; lH NMR 
(CDCl3) 0.80 (3H,d, J 6.6Hz), 0.89 (3H, d,J7.0Hz), 1.16-1.83 (16H. m) 
including 1.18 (3H, s) and 1.49 (3H. s), 2.10-2.29 (4H, m), 2.33 (6H, s), 2.79 

10 (2H, t, J 5.7Hz), 3.36 (IH, m), 4.17 (2H, r, J S.7Hz), 5.21 (lH, dd, J 17.3, 
l.SHz), 5.38 (lH, dd.J 11.l, l.SHz). 5.82 (lH. d, J 8.4Hz), 6.54 (lH, dd,J 17.3, 
11.lHz), 7.01 (lH, m), 7.52-7.60 (2H, m}, 7.82 (IH, bs); MS (Cl) m/z 573 
(MH+). 

Example 109. Mutilin 14-[N.(4-[2-dimethylaminoethoxy]-3-
15 metboxybenzoyl)]-carbamate 

Step 1. (JR) .. :J.Deoxo-11-deoxy-3-methoxy-11-oxo-4·epi .. mutilin 14-(N .. (4· 
acetoxy .. J-methoxybenzoyl))-carbamate 

(3R)-3-Deoxo-l 1-deoxy-3-methoxy-1 t-oxo-4-epi-mudlin (1.0 mg, 3.0 mmol) 
was combined with 4-acetoxy-3-methoxybcnzoyl chloride (820 mg, 4.75 mmol) 

20 and silver cyanate (715 mg, 4.77 mmol) in dry dichioromethane (30 ml) and the 
reaction stin'ed at room temperature for 2 hours in subdued light and under an 
armosphere of argon. The mixture was filtered through Kieselguhr and the 
filtrate washed with saturated aqueous sodium hydrogen carbonate (x2) and brine. 
After drying (MgS04) purification was accomplished by chromatography on 

25 silica gel eluting with SO% ethyl acetate in dichloromethane to yield the title 
compound (1.37 g, 80%); Vmax (CH2Cl2) 3417, 2931, 1775, 1713, 1698, 1604 
and 1479cm-l; MS (El) m/z 569 (M+). Found: 569.2991, C32H43NOg requires 
569.2989. 

Step 2. (3R)·3-Deoxo-U-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-[N-(4-
30 hydroxy-3-methoxybenzoyl) J-carbamate 

The product of Step l (1.30 mg. 2.28 mmol) in dioxane (20 ml) was treated with 
lM aqueous sodium hydroxide solution (7 .3 ml). The reaction mixture was 
stim:d at room temperature for 2 hours under an aunosphcre of argon. The 
mixture was diluted with ethyl acetate and dilute aqueous hydrochloric acid, the 

35 layers separated. and the organic phase washed with brine. After drying 

AO't 
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(MgS04) purification was accomplished by chromatography on silica gel eluting· · 
with 20% ethyl acetate in dichloromethane to yield the title compound (1.08 g, 
90%}~ Vmax (CH2CI2) 3519, 3424, 2930. 1773. 1697 and 1479cm·l; MS (El) 
mlz 521 (M+). Found: 527.2889. C30H41NO, requires 527.2883. 

S Step 3. (3R)·J.Deoxo-11-deoxy-3-methoxy·ll~o-4-epi·mutilin 14-[N-4-[2· 
dlmethyJaminoethoxy}·3·methoxybenzoyl)]·carbamate 

The product of Step 2 (1.04 g, 1.97 mmol) in acetone (20 ml) was treated with 
potassium carbonate (545 mg, 3.95 mmol) and 2-dimethylaminoethyl chloride 
hydrochloride (284 mg. 1.97 mmol). The reaction mixture was heated to reflux 

10 for I 6 hours under an atmosphere of argon. The mixture was diluted with ethyl 
acetate and water and the layers separated. After drying (MgS04) purification 
was accomplished by chromatography on silica gel eluting with 4% (9:1 
methanol:ammonia (35%)) in dichloromethane to yield the title compound (185 
mg. 16%); Vmax (CH2Cl2) 3421, 2941.1773. 1697, 1599 and 1477cm-l; MS 

15 (Cl) mlz 599 (MH+). 

Step 4. MutiJin-14·[ N-4·[2-dimethylaminoethoxy]-3-melhoxybenzoyl))· 
carbamate 

The product of Step 3 (160 mg. 0.27 mmol) in dioxane (1.5 ml) was created with 
a saturated solution of zinc chloride in cone. HCI {1.5 ml) and the reaction stimd 

20 at room temperature for 2 hours. The solution was poured into ethyl acetate and 
sarurated sodium hydrogen carbonate solution. The aqueous phase was re­
extracted with ethyl acetate and the combined organic phases were washed with 
saturated sodium chloride solution. The organic phase was dried (MgS04) and 
purified by chromatography on silica gel eluting with 4% (9:1 mcthanol:ammonia 

25 (35%)) in dichloromethane to yield the title compound (65 mgt 41%); Vmax 
(CH2C2) 3418, 2962, 1776, 1732, 1600 and 1478cm·1; lH NMR (CDCJ3) 0.80 
(3H. d, J 6.6Hz), 0.89 (3H. d, ./ 7.0Hz}, 1.12-1.90 (16H, m) including 1.19 (3H, 
s) and 1.52 (3H, s), 2.05-2.30 (4H. m), 2.35 (6H. s). 2.80 (2H. t. J 6.0Hz), 3.39 
OH. m). 3.90 (3H. s), 4.12 (2H, t, J 6.0Hz). 5.23 (lH, dd,J 17.3. l.5Hz), 5.39 

30 (lH, dd, J 11.1, l.SH:t), 5.85 OH. d, J 8.4Hz}, 6.58 (lH. dd, J 17.3, 11.lHz}, 
6.90 (lH, m), 7.29-7.42 (2H. rn), 7.85 (lH, bs); MS (El) mlz 584 (M+). Found: 
584.3474, C33H4gN20J requires 584.3474. 
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Example 110. Mutilin 14-{N·[(3S,4R)-l-azabicyclo[2.2.1Jhept-J­
ylcarbonyl}}·carbamate 

Step 1. (3R)-3-Deoxo-11-deoxy-3-methoi:y-ll·oxo-4-epi-mutilin 14-{N­
[(3S,4R)·l·azabicyclo(2.2.l)hept·3-ylcarbonyl]}·carbamate 

S (3R)-3-Deoxo-l l-deoxy·3-methoxy-l 1-oxo-4-epi-mutilin (490 mg, 1.46 mmol) 
was combined with (3S,4R)-1-azabicyclo[2.2.1 )hept-3-ylcarbonyl chloride (280 
mg.1.46 mmol) and silver cyanate (SSOmg, 3.67 mmol) in dry dichloromethane 
(20 ml). Triethylaminc (0.20 ml, l .46 mmol) was added and the teaction stirred at 
room temperature for 16 hours in subdued light and under an atmosphere of 

10 argon. The mixture was filtered through Kiesclguhr and the filttate washed with 
saturated aqueous sodium hydrogen carbonate (x2) and brine. After drying 
(MgS04) purification was accomplished by chromatography on silica gel eluting 
with 4% (9: I methanol: ammonia (35% )) in dichJoromethane to yieid the tide 
compound (276 mg, 38%); Vmax (CH2a2) 3383. 2981. 1780, 1749, 1698, 1460 

15 and 1374cm·l; MS (El) mlz 500 (M+). Found; 500.3248, C2!)li44N205 requires 
500.3250. 

Step l. Mutilin-14 {N·H3S,4R)·l-a7.abicycJo(2.2.l]hept-3-ylcarbonyl)}­
carbamate 

The product of Step 1 (260 mg, 0.52 mmol) in dioxane (3 ml) was treated with 
20 cone. HCl (3 ml) and the reaction stirred at room for 30 minutes. The solution 

was diJuted with water and washed with dichloromethane (x2). The aqueous 
phase was basified with saturated aqueous sodium hydrogen carbonate and the 
product extracted into dichJoromethane.. The organic phase was dried (MgS04) 
and concentrated to yield the title compound (187 mg, 74%); Vmax {CH202) 

25 3386, 296~ 1782, 1735, 1699 and J467cm·l; lH NMR (d6-DMSO) 0.63 (3H. d, 
J 6.6Hz), 0.81 (3H. d,J 7.0Hz), 1.05-3.12 (29H, m) including l.09 (3H, s) and 
1.42 (3H, s), 4.52 (lH, d.J 6.0Hz, exch), 5.03-5.12 (2H, m). 5.51 (lH, d,J 
7.8Hz). 6.21 (lH. dd, J 17.7, 11.lHz), 1040 (lH, bs)~ MS(CI) m/z 487 (Mff+). 

Example 111. Mutilin 14·(piperldin·4·oyl}·carbamate 

30 Step 1. Mutilin 11-dichloroacetyl-14-(1-tert-botoxycarbonylpiperidin-4-oyl)· 
carbamate 

l-tert-Butoxycarbonylpiperidine-4-carboxyHc acid [J. Med. Chem .• (1996), 
39(10), 1943-S] (229mg) was convened to the acid chloride with oxalyt chloride 
(l52mg, O.lOSmJ) and 1 drop ofDMF in dichloromethane. Silver cyanate 
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(300mg) was added to the reaction mixlure and the mixture refluxed for lhr. 

After cooling mutilin 11--dichloroacetate (216mg) and teuakis(niphenyl­

phosphine)-palladium(O) (5mg) was added and the reaction mixture stirred at 

room temperature for 16h. The mix.tare was filtered through celite and the solvent 

5 removed from the filtrate in vacuo. Following purification by silica gel 

chromatography the title compound was obtained as a colourless foam. ( 154mg, 

4S%); Vmax (CH2Cl2) 3382. 1786, 1754, 1736, 1686 and 1473 cm·l; MS(CI) 

m/z 702 (M+NJti)+. 

Step 2. Mutilin 14·(1-iert-butoxycarbonylpiperidin-4-oyl)-carbamate 

10 Mutilin 11-dichloroacetate-14-(1-rert-bumxycarbonylpiperidin-4-oyl)-carbamate 

(lSOmg) in tctrahydrofuran (lml) was treated with IM aqueous sodium hydroxide 

(1.Sml) and vigorously stirred at room temperature for 1.5hr. The reaction 

mixture was diluted with ethyl acetate and washed with 5% citric acid, brine, 

dried over anhydrous magnesium sulfate and concentrated. Afaerpurification by 

15 silica gel chromatography. the title compound was obtained as a colourless solid, 

(47mg, 37%); Vmax (CH2Cl2) 3385, 1784, 1735. 1699 and 1686 cm·l; MS(CI) 

m/z 575 (M+H)+. 

Step 3. Mutilin 14-(piperidin-4-oyl)-carbamate 

Muu1in 14-(1-rert-butoxycarbonylpipcridin-4-oyl)-carbamate (45mg) in 

20 dichtoromcthane at room temperature was treated with lrifluoroacetic acid (90mg. 

0.06mJ) and the solution left 16h. The solution was concentrated and dried in 

vacuo to a colourless solid, (36mg. 97% ); Crystallization from acetone/hexane 

afforded the title compound as colourless prisms. m.p. 190-195 oC; Vmax 
(CH2Cl2) 3382, 1780, 1735, 1704 and 1677 cm-I; lHNMR (CDC13) inter alia 

25 0. 73 (3H, d, J 6.6Hz), 0.90 (3H. d. J 6.8Hz). 1.19 (3H, s). 1.43 (3H, s). 2.87 (2H, 

t, J 11.6Hz), 3.32 (3H. m), S.23 OH. d •. I 18.6Hz). 5.35 OH. d, J 11.lHz). 5.69 

(lH, d, J 8.4Hz). 6.48 (IH. dd, J l l.l,18.6Hz) and 7.90 (IH, vbr s); MS(Cl) m/z 

475(M+H)+. 

Example 112. Mutilin 14·(2,3·dihydroimidazo1[2,l·b]thlazol-6-

30 oyl)-carbamate 

Stepl. 2,3-Dihydroimida7.ol[l,2-b]thiazole-6-carboxylic acid 

Ethyl 2,3-dihydroimidazol[l.2-b)thiazole-6-carboxylate. (Patent. WO 94110178, 

11th May 1994) (760mg) in ethanol (Sml) was hydrolysed with aqueous sodium 

hydroxide at 60 oC for 3hr. The solvent was removed in vacuo and the residue re-

'110 
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dissolved in water and acidified to pH 3 with SM hydrochloric acid. No 
precipitate was formed. The aqueous solution was freeze-dried and the solid 
residue extracted with hot ethanol. After filtration and removal of solvent the tide 
compound was obtained as a pale yellow amorphous solid, (621mg. quant.); 

5 lffNMR (CDCl3) 3.93 (2H. t,J7.0Hz), 4.25 (2H, t. J7.6Hz) and 7.93 (tH. s). 

Step 2. (3R)·J.Deoxo-11·deoxy·3·methoxy·11·oxo-4-epi·mutilin 14·(2,3-
dihydroimidazoJ[2,1-b]thiazol-6-oyl)-carbamate 

A suspension of 2,3-dihydroimidazol[l,2-b]thiazole-6-carboxylic acid (316mg) in 
dry dichlorometbane (3ml) was treated with oxalyl chloride (38lmg. 0.26ml) for 

10 3hr. The sluny that was fonned was concentrated in vacuo to remove excess 
oxalyl chloride and the soJid residue re-suspended in dry dichloromethane. The 
reaction mixture was cooled in an ice bath and triethylamine (202mg, 0.28ml) 
was slowly added. The pale yellow solution/solid was warmed to room 
temperature and si1ver cyanate (600mg) was added. The mixture was stirred at 

15 room temperature 16h. and (3R)-3-deoxo-l 1-deoxy-3-methoxy-11-oxo-4-epi­
mutilin (334mg} added. The reaction mixture was stirred for 2h. The mixture 
was filtered through celite. The filtrate was then washed with water, saturated 
aqueous sodium hydrogen carbonate dried over anhydrous magnesium sulfate and 
concentrated. Purification by silica gel chromatography eluting with 80% and 

20 then 90% ethyl acetate/hexane afforded the title compound as a colourless foam, 
(113mg. 21%); vmax (CH2Cl2) 3374, 1769,1728,1698, 1543, 1945 and 1468 cm· 
l; MS(O) m/z 530 (M+H)+. 

Step 3. Mutilin 14-(2,3-dihydroimida7.ol[2,J ·b )thiazol-6-oyl)-carbamate 

(3R)-3-Deoxo-l l-deoxy-3-methoxy-l 1-oxo-4-epi-mutilin 14-(2.3-
25 dihydroimidazol[~ 1-b]thiazol-6--oyl)-carbamate (214mg) in dioxan (1 ml) was 

treated at room temperature with Lukas reagent (lml). The reaction was 
exothermic and darkened. After 1 h. r.l.c. analysis showed complete conversion to 
the product. The reaction mixture was diluted with ethyl acetate and neutralized 
with saturated aqueous sodium hydrogen carbonate. The aqueous phase was 

30 extracted with ethyJ acetate and the combined organic phases washed with brine, 
dried over anhydrous magnesium sulfate and concentrated to a colourless solid. 
Trituration with dichloromethane and filtering gave the title compound as a 
white amorphous solid, (97mg, 47f,}; Ymax (KBr) 1762, 1732, 1637, 1543, 1509 
and 1464 cm-1: lHNMR (CDC3) ;nzer alia 0.63 (3H, d, J 6.0Hz), 0.81 (3H. d. J 

35 6. 7Hz). I.OS (3H, s), 1.39 (3H, s). 3.41 (lH. d.J 5.5Hz), 3.90 (2H, t, J 7 .OHz) 
4.24 (2H, t. 17.0Hz). S.09 {2H, m), 5.53 (7.8Hz}, 6.20 (lH, dd,J ll.2,17.6Hz). 
7.98 OH. s) and 9.66 (IH, s exchangeable with D20); MS(ES) m/z 516 (M+H)+. 

A-11 
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Example 113. Mutilin 14·(2,3·dihydroimidazol[2,l·b]thiazol·S· 
oyl)·carbamate 

Stepl. 2,3-Dihydroimidazol[l,2-b)thiazole-5-carboxylic acid 

Ethyl 2.3-dihydroimidazol[l,2-b]thiazole-5-carboxylate (fanned as a side-product 

5 in the preparation of the thiazol-6-carboxylate, Example 112) (3.84g) was 

hydrolysed to the acid with aqueous sodium hydroxide (50mJ) as described in 

Example 112. Step 1. After acidification a white precipitate was formed. This was 

filtered off, washed with water and dried overnight in vacuo. The title compound 

was obtained as a white solid, (2.86g. 93%); lHNMR (d6-DMSO) 3.96 (2H. t, J 

10 7.3Hz). 4.37 (2H. t, J7.3Hz). 7.51 (IH, s) and 12.89 (lH vbr s). 

Step 2. (3R)-3·Deoxo-ll-deoxy-3-methoxy·ll·oxo-4-epi-mutilin 14-(2,3-

dihydroimidazol(l,l·b]thiazol-5-oyl)·carbamate 

2.3-dihydroimidazol[l.2-b]thiazole-5-carboxylic acid (316mg) was convened to 

the acid chloride and coupled to (3R)-3-deoxo-l 1-deoxy-3-methoxy-11-oxo-4-

1S epi-mutilin on the same scale. and using the same procedure described in 
Example 112. Step 2. Purification by silica geJ chromatography using 50% and 

then 60% ethyl acetate/hexane afforded the title compound as a colourless solid, 

(353, 67%); Vmax (CH202) 3419, 1769, 1723, 1697, 1520 and 1484 cm·l; 

MS(EI) m/z 529 (M+). 

20 Step 3. Mutilin 14-(2,3-dihydroimida1.01(2,l-b]thia7.ol·S·oyl)·carbamate 

(3R)-3-Deox.o-1 l-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-(2,3-
dihydroimidazol[2,1-b]thiazol-5-oyl)-carbamate (324mg) in dioxan (2m1) was 

treated with concentrated hydrochloric acid ( 1 ml) at room cempcraturc for 2days. 

The reaction mixture was worked up as described in Example l l 3, Step 3. The 

25 resultant colourless foam crystallized on addition of dichlorornethane. The title 

compound was obtained as a colourless crystalline solid, (206mg, 65%); Vmax 

(KBr) 1735, 1712, 1527 and 1433 cm-1; lHNMR (d6·DMSO) inter alia 0.67 

(3H, d, J 5.9Hz}, 0.83 (3H, d, J 6.8Hz), 1.08 (3H, s) 1.45 (3H, s), 3.45 (lH. t, J 

5.SHz), 3.95 (2H, d, J 7.8Hz). 4.54 (lH. d, J 6.0Hz), 5.09 (2H. m), 5.60 Oa d, J 
30 7.9Hz), 7.87 (lH, s) and 10.S (lH. s); MS(CI) m/z 515 (M+); Found; 515.2458, 

C27H37N305S requires 515.2452. 
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Example 114. Mutilin 14-{l-Methylpiperidin·4·oyl)-carbamate 

Step 1. (3R)-3-Deoxo-ll·deoxy-3-methoxy·ll ·oxo-4·epi·mutilin 14·(1 .. 
methylpiperidin-4-oyl)-carbamate 

l-Methylpiperidin-4-carboxylic acid {500mg) was convened ro the corresponding 
5 acid chloride wirh thionyl chloride (J. Med. Chem .• (1990). 33(6), 1599). A 

suspension of the acid chloride in dry dichloromerhane (Sml) was treated with 
silver cyanate (1.04g) and the reaction mixwre refluxed for lh. After coolin~ 
(3/l)-3-deoxo-11-deoxy-3-methoxy-11-oxo-4-epi-mutilin (334mg) was added 
followed by triethylamine (28lmg, 0.39m1) after lOm. The reaction mixture was 

10 filtered through cclite, and the filtrate washed with saturated aqueous sodium 
hydrogen carbonate. Following purification by silica gel chromatography. the tide 
compound wasobtainedas a colourless foam. (426mg. 85%); Vmax (CH2Cl2) 
3381, 1781, 1749.1698 and 1474 cm·l; MS(EI) m/z 502 (M+); Found; 
502.3411, C29H4t)N20s requires 502.3407. 

15 Step 2. Mutilin 14-(1-methyJpiperidin-4-oyl}-carbamate 

(3R}3-Deoxo-l I-deoxy-3-methoxy-1 J ·oxo-4-epi-mutilin 14-(1 ·methylpiperidin-
4-oyl)-carbamate (1.08g) in dioxan (8mJ), was treated wih concentrated 
hydrochloric acid (4ml) ar room temperature for Sh. T.I.c. analysis showed 
complete conversion to the product. The solvents were removed in vacuo and the 

20 residual material dissolved in wacer. The solution was extracted with 
dichlorometbane. The aqueous solution was basified with saturated aqueous 
sodium hydrogen carbonate to pH 8 and extracted with dichtoromethane (three 
times). The combined organic phases were subsequently washed with brine, dried 
over anhydrous magnesium sulfate and concentrated to give a colourless foam. 

25 Trituration with hexane afforded the title compound as a colourless amporphous 
solid, (574mg, 55%); Vmax (CH2Cl2) 3385, 1782, 1736, 1704 and 1474 cm·l; 
1 HNMR (CDC! 3) inter alia 0. 73 (3H. d, J 6. 7Hz), 0.89 (3H, d, J 7 .OHz), 1.18 
(3H, s), 1.42 (3H, s). 2.28 (3H, s), 3.36 (IH. dd,J 6.7,10.2Hz). 5.22 (lH, d,J 
17.5Hz), 5.36 (lH, d, J 11.0Hz). 5.70 (lH, d, J 8.4Hz), 6.49 (lH, dd, J 

30 11.0,17.3Hz) and 7.43 Oa s);MS(EJ) m/z 488 (M+), Found: 488.3225, 
C2gH44N205 requires 488.3250. 

Example 115. Mutilin 14-(1-Methylpiperidin-4-oyl)-carbamate 
Hydrochloride salt 

Mutilin 14-(1-methylpiperidin·4-oyl)·carbamate (350mg) in elhyl acetate (5ml) at 
35 room temperature was treated with a solution of 4M hydrogen chloride in dioxan 
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in a dropwise fashion until no more precipitate was formed. The white solid was 
removed by filtration, washed with ethyl acetate and dried in vacuo. The title 
compound was obtained as an amporphous white solid, (300mgs, 80%); 1 HNMR 
(OiO) i111eralia 0.69 (3H. d, J 5.8Hz). 0.92 (3H, d, J 6.8Hz), 1.14 {3H, s), 1.38 

S (3H, s), 2.89 {3H, s), 3.0S (2H, t, J 12.7Hz), 5. 19 (JH, d, J 17.SHz), 5.26 (IH, d, 
J 11.lHz). S.61 (JH, d, J 8.lHz) and 6.35 (lH, d, J 11.1,17.SHz). 

Example 116. Mutllin 14·(2·Chloropropionyl)·carbamate 

Step L (3R)·3-Deoxo-11-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-
(2ChJoropropionyl)-c:arbamate 

10 3-Chloropropionyl chloride (889mg. 0.67ml), silver cyanate (2.0Sg) and (3R)-3-
deoxo-11-deoxy-3-methoxy-l 1-oxo-4-epi-mutilin (668mg), in dichloromelhane 
(10ml) were allowed to react at room temperature for 3 days. The mixture was 
filtered through celite, washed with saturated aqueous sodium hydrogen 
carbonate, dried over anhydrous magnesium sulfate and concentrated, to give a 

1 S gum. Purification by silica gel chromatography afforded the title compound as a 
crisp white foam, (909mg, 97%); Vmax (CH2CJ2) 3382. 1785. 1752, 1711, 1699 
and 1473 cm·l; MS(CI) m/z 485 (M+NH4)+. 

Step 2. Mutilin 14-(2-Chloropropionyt)-carbamate 

(3R)-3-Deoxo-1l-deoxy-3-methoxy-l1-oxo-4-epi-mutilin 14-(2-chloro-
20 propionyl)-carbamate (300mg) in dioxan (2ml), cooled to 0-5 oC was treated with 

Lukas_ reagent (2ml) and allowed to wann to room temperature. After 2h. the 
reaction mix~ was diluted with dichloromethane and washed with water, 
saturated aqueous sodium hydrogen carbonate. brine and then dried over 
anhydrous magnesium sulfate. After purification by silica gel chromatography. 

25 the title compound was obtained as a colourless foa~ (223mg. 77%); Vmax 

(CH202) 3624. 3564. 3384. 1786. 1754. 1734, 1710 and 1473 cm-1; lffNMR 
(CD03) inter alia 0.14 (3H, d, J 6.8Hz), 0.89 (3H, d, J 7.0Hz). 1.19 (3H, s), 
1.42 (3H. s), 3.29 (2H, t.17.0Hz), 3.37 (lH, dd,J 6.7,10.7Hz), 3.80 (3H, t.J 
7.0Hz), 5.24(lH,d,J17.4Hz), 5.34 (lH. d.J I 1.0Hz), S.70 (lH, d,J 8.5Hz), 

30 6.48 (lH, dd, J 11.0,17 .4Hz) and 7.50 (l H, s); MS(ES) m/z 452 (M-HY. 
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Example 117. Mutilin 14-(2-dlethylaminopropionyl)-carbamate 

Step 1. (JR) .. 3-Deoxo-U .. deoxy .. 3-methoxy-11-oxo-4-epi-mutilin 14-(2· 
Diethylaminopropionyl)-carbamate 

(3R)· 3-Dcoxo-11-dcoxy·3-mcthoxy-11-oxo-4·epi-murilin 14-(2-chloro-
5 propionyl)-carbamate (200mg) in ethyl acetate (2ml) at room temperature was 

tteated with diethylamine (312mg. 0.44ml). After 2~ no remaining srarting 
material by t.l.c. analysis. The soludon was washed with saturated aqueous 
sodium hydrogen carbonate, water (two times), brine and then dried over 
anhydrous magnesium sulfate. The solution was concentrated to give the title 

10 compound as a colourless foam, (197mg, 92%); Vmax (CH2Cl2) 1770, 1697. 
1520 and 1458 cm·l: MS(EI) m/z 504 (M+). Found: 504.3548, C29f4gN205 
requires 504.3563. 

Step 2. Mutilin 14-(2-diethylaminopropionyl)-carbamate 

(3R)-3-Deoxo--11-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-(2-diethylamino-
15 propionyl}carbamate. (320mg) was convened to the title compound as described 

in Example 116, Step 2. The product was obtained as a colourless foam, (1S3mg, 
49%); Vmax (CH202) 1772. 1735. 1703 and 1520 cm·l; lHNMR (CDC13) inier, 

alia 0.76 (3H, d, J 6.6Hz). 0.87 (3H. d, J 7.0Hz), 1.08 (6H, t, J 7.2Hz), 1.17 (3H, 
s), 1.43 (3H, s), 3.34 OH. dd. J 6.5,1l.2Hz).5.21 (IH. d.J 17.4Hz), 5.37 (lH. d, 

20 J 11.0Hz), 5. 71 (lH, d, J 8.5Hz) and 6.59 (IH, dd • .111.0, 17 .4Hz); MS(EI) m/z 
490 (M+). Found: 490.3414, C2sl4~20s requires 490.3407. 

Example 118. Mutilin 14·(Acryloyl)-carbamate 

Step 1. Mutilin 14-(acryoyl).carbamate 

Mutilin 14-(2-chloropropionyl)-carbamate (150mg) in dichloromethane (lml) at 
25 room temperature was treated with triethylamine (67mg, 0.092ml). After 2h •• 

t.l.c. analysis showed no staning material, The solution was purified by silica gel 
chromatography to give the title compound as a colourless foam, (135mg. 98% ); 
Vmax (CH2Cl2) 3625, 3563, 3389, 1779, 1735, 1697, 1625 and 1485cm-l; 
lHNMR (CDCl3) interalia 0.15 (3H, d, J 6.8Hz), 0.89 (3H, d,17.0Hz), 1.12 

30 (3H, s). 1.45 (3H, s), 3.37 OH. dd,J6.6,10.7Hz). 5.23 OH. d,J 17.3Hz), 5.37 
(lH, d, J 11.lHz), 5. 72 (lH, d, J 8.SHz). S.89 (lH, d, J 10.4Hz), 6.SO (2H, dd, J 

10.4,17.4Hz). 7.06 UH, dd, J l l.l,17.3Hz) and 7.60 OH. s); MS(Cl) m/z 435 
(M+NJtV+. 



W097/25309 PCTJEP96/05874 

Example 119. Mutilin 14·(1-Benzylpiperidin .. 4·oyl)-carbamate 

Step 1. 1-Benzylpiperidine-4-carboxylic acid 

Ethyl l-benzylpiperidine-4-carboxylate (13.73g) in methanol (100ml) was aeated 
with 40% aqueous sodium hydroxide (8.3ml) at room temperature 16h. The 

5 solvent was removed 1n vacUD and the residue re-dissolved in water (lOOml), 
acidified with dilute hydrochloric acid to pH 4 and concentrated. The residue was 
extracted with hot ethanol (200ml), filtered and concentrated again. Addition of 
dichloromethane resulted in crystallization giving the tide compound as a 
colourless crystaline solid, (3.24g. 27«1,). Removal of solvent from the filtrate and 

10 trituration with ether gave a second batch as an amorphous white solid, (9.24g, 
73%); Vmax (CH202) 2496 (vbr). 1720 and 1604 (br) cm·l. 

Step 2. (JR}-3-Deoxo-11-deoxy-3-methoxy-ll-oxo-4-epf-mutilin 14-(1· 
Benzylpiperidin·4-oyl)-carbamate 

1-Benzylpiperidine-4-carboxylic acid (500mg) in dichloromethane (Sml) was 
lS converted to the acid chloride with oxalyl chloride (319mg, 0.22ml) and 1 drop of 

DMF over lb. To this homogeneous solution was added silver cyanate (684mg) 
and the reaction mixture refluxed for 1 h. The mixture was cooled to room 
temperature and (3R)-3-deoxo-l l-deoxy-3-metboxy-1 l-oxo-4-epi-mutilin 
(334mg) added. After 5m, trierhylamine (0.32mJ) was added dropwise. After 2h. 

20 the reaction mixture was filtered through ceJite, washed with water, saturated 
aqueous sodium hydrogen carbonate. brine and dried over anhydrous magnesium 
sulfate. Removal of solvent in vacuo. and purification of the residue by silica gel 
chromatography, afforded the title compound as a colourless foam. (355mg. 
61 % ); Vmax (CH2Cl2) 3384. 1782, 1784, 1699 and 1478 cm· 1; MS(ES) m/z 579 

25 (M+H)+. 

Step 3. Mutilin 14·(1-Benzylpiperidin .. 4-oyl)·carbamate 

(3R)-3-Deoxo-1 l-deoxy·3-methoxy-J 1-oxo-4-epi-mutilin 14-(1-benzylpiperidin-
4-oyl)-carbamatc (304mg} in dioxan (0.Sml) was treated with concentrated 
hydrochloric acid (0.Sml) until tJ.c. analysis showed no starting material. The 

30 solvents were removed under vacuum and the residue partitioned between 
saturated aqueous sodium hydrogen carbonate and dichloromcthane. The organic 
phase was dried over anhydrous magnesium sulfate and the soJvent removed in 
vacuo. The crude product was purified by silica gel chromatography to give the 
title compound as a foam. (172mg, 58%); Vmax (CH2Cl2) 3622. 3562. 3383, 

35 1782, 1735, 1703 and 1477 cm·I; 1HNMR (CD03) imer alia 0.12 (3H. d, J 
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6.6Hz),0.88 (3H, d,J.7.0Hz), 1.18 (3H, s), 1.42 (3H, s),3.36 (lH,dd,J 
6.6,10.SHz). 3.51 (2H, s), 5.21 (JH, d, J 17.3Hz). 5.35 (lH, d, J 10.9Hz). 5.69 
(JH, d,J 8.4Hz), 6.48 (lH, d, J 10.9,17.3Hz) and 7.30 (4H, m); MS(CI) m/z 564 
(M+), Found: 564.3538, C34ff4sN205 requires 564.3564. 

s Example 120. Mutilfn 14-[1·(4-Methoxybenzyl)piperidin-4-oylJ· 
carbamate 

Step 1. Ethyl J-(4-methoxybenzyl)piperidine-4-carboxylate 

Ethyl isonipecotate (Sg. 4.9ml) and 4-mcthoxybenzyJ chloride (Sg, 4.44ml) in 
DMF ( 40ml) with potassium carbonate (8.8g) was heated to 70 oc for 2h, then 

10 room temperature for 2days, and again at 70 oC for 2h. The reaction mixture was 
panitioned between ethyl acerate/water. The organic layer was washed with water 
(2x), brine, dried over anhydrous magnesium sulfate and concentrated. The title 
compound was obtained as a yellow oil, (8.0Sg, quant.); Vmax (CH2Cl2) 1725, 
1611, 1585, 1511and1466 cm-I; MS(El) m/z277 (M+)t Found: 277.1682. 

IS C1&-J23N~ requires 277.1678. 

Step 2. 1·(4·methoxybenzyl)piperidine-4-carboxylic add 

Ethyl 1-(4-mcthoxybenzyl)piperidine-4-carboxylate. (8.05g) was hydrolysed to 
the corresponding acid with sodium hydroxide as described in Example 119, Step 
1. Following isolation of the crude product, the foam was trituratcd with ether 

20 overnight to give the title compound as a white, crystalline solid, (6.23g, 86%); 
Vmax (KBr) 1731, 1613, 1516 and1457 cm·l; MS(EI) m/z 249 (M+)~ Found 
249.1368, C14H19N03 requires 249.1365. 

Step 3. (3R)-3-Deoxo-ll-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-[1-( 4-
methoxybenzyl)piperidin-4-oyl]-carbamate 

25 1-(4-Metboxybenzyl)piperidine+carboxylic acid (747mg) was convened to the 
acid chloride with oxalyl chloride (0.27ml) in dichloromethanc (10ml) and then 
reacted with silver cyanate (600mg} and coupled to (3R)-3-deoxo-11-deoxy-3-
methoxy-11-oxo-4-epi-mutilin (500mg) in the presence of triethylamine (0.42ml) 
as described in example 119. Step 2. After purification the title compound was 

30 obtained as a colourless foam. (515mg. 56% ); Vmax (Cff 202) 3383. 1782, 1749, 
1699, 161J,151land1468 cm·l; MS(El) m/z 608 (M+), Found: 608.3813, 
C3&-J52N206 requires 608.3825. 
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Step 4. Mutnin 14-[1·(4-Methoxybenzyl)piperidin-4-oyl]·carbamate 

(3Rr3-Deoxo-11-deoxy-3-methoxy-l l-oxo-4-epi-mutilin 14-[ 1-( 4-
methoxybenzyl)piperidin-4-oyl]-carbamate (485mg) in dioxan (2ml) was 
convened to the title compound as described in Example 119. Step 3. After 

5 purification the product was obtained as a colourless foam. (433mg. 92%); Vmax 

(CH2C12) 3624. 3565. 3385. 1783. 1734, 1705. 1611, 1511and1468 cm-1; 
lHNMR (CDC13) inter alia 0.73 (3H, d, J 6.7Hz), 0.89 (3H, d. J 6.9Hz). l.18 
(3H, s). 1.43 (3H, s), 2.61 (2H, s), 3.81 (3H, s). 5.22 (lH. d,J 19.4Hz), 5.36 (lH, 
d.J 11.lHz), S.70 (lH, d. J 8.0Hz), 6.49 (1H. dd, J 1 Ll,19.4Hz), 6.85 (2H, d,J 

10 8.6Hz), 7.22 (2H, d, J 8.6Hz) and 7.32 (lH, s); MS(El) m/z 594 (M+), Found: 

594.3657, C35H50N206 requires 594.3669. 

Example 121. Mutllin 14-[l-(4-Methoxybenzyl)piperidln-4-oyl]­
carbamate Hydrochloride salt 

Mutilin 14-[l-(4-methoxybenzyl)piperidin-4-oyl}-carbamate (IOOmg) in ethyl 
15 acetate (lml) was treated with 4M hydrogen chloride in dioxan, dropwise until no 

further precipitation was observed. The white soJid was filtered off. washed with 
ethyl acetate and dried under vacuum. The title compound was obtained as an 
amorphous while solid, (70mg, 66%); lHNMR (d6·DMSO) tnteraUa 0.63 (3H, 

d. J 6.2Hz). 0.83 (3H, d, J 6.7Hz). 1.08 (3lt s). 1.40 (3H. s), 3.79 (3H, s). 4.20 

20 (2H. hrs), 4.56 (IH. d.J S.9Hz). 5.06 (lH. d,J 11.0Hz). 5.lO(lH, d,J 17.6Hz), 
5.50 (1H.d,J7.8Hz). 6.22 (lH, dd,J 1 t.0,t7.6Hz), 7.01 (2H, d,J 8.5Hz), 7.50 

(2H, d, J 8.5Hz), 10.30 (lH. br s) and 10.51 (lH. s). 

Example 122. Mutilin 14·[1-(4-Fluorobenzyl)piperidin-4-oyl]­
carbamate 

25 Step 1. Ethyl 1-(4·F1uorobenzyl)piperidine-4-carboxylate 

Ethyl isonipccotate (5g, 4.9ml) was alkylated with 4-fluorobenzyl bromide. 
(6.02g, 3.97ml) in DMF (40ml) in the presence of potassium carbonate (8.8g) as 
described in Example 120. Step 1. The tide compound was obtained as a yellow 
oil, (7.52g, 89%); Vmax (CH2Cl2) 1725, 1603.1508 and 1449 cm~l; MS(EI) m/z 

30 265 (M+), Found: 265.1478, C1sH20FN~ requires 265.1478. 
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Step 2. 1-(4-Fluorobenzyl)piperidine-4-carboxylic acid 

Ethyl 1-(4-tluorobenzyl)piperidine-4-carboxylate (7.52g) was hydrolysed with 
40% sodium hydroxide (4.3ml} as described in Example 120, Step 2. After work­
up the title compound was obtained as a colourless solid, (4.26g. 63" ); Vmax 

S (KBr) 1722, 1605, 1511and1447 cm·l; MS(EI) m/z237 (M+), Found: 
237.1160. C13H16FNC>i requires 237.1165. 

Step 3. (3R)·3-Deoxo-11-deoxy-3-methoxy-1 l-oxo-4-epi·mutilin 14-(1-(4· 
Fluorobenzyl)piperidin-4-oyt]-carbamate 

1-(4-Fluorobenzyl)piperidine-4-carboxylic acid (71 lmg) was convened to the 
IO acid chloride with oxalyl chloride (0.27ml). treated with silver cyanate (600mg) 

and coupled to (3R)-3-deoxo-J 1-deoxy-3-methoxy-11-oxo-4-epi-mutilin (500mg) 
in the presence of tricthylamine (0.42ml) as described in Example 120, Step 3. 
Following purification the title compound was isolated as a colourless foam, 
(539mg, 60%); Vmax (CH2Cl2) 3678. 3381, 1781, 1748. 1699. 1603, 1508 and 

15 1478 cm-1; MS(ES) m/z 597 (MH)+. 

Step 4. Mutilin 14-[l-(4-Fluorobenzyl)piperidin-4-oyl]·c:arbamate 

(3R)-3-Deoxo-11-deoxy-3-methoxy-11-oxo-4-epi-mutilin l 4-[1-(4-fluoro­
benzyl)piperidin-4-oyl]-carbamate {510mg) was convened to the title compound 
as described in Example 120, Step 4. After purification the product was obtained 

20 asa colourless foam. (346mg, 70%); Vmax (CH202) 3563, 3386, 1783, 1735. 
170S.1604, 1508 and 1478 cm-1; lffNMR (CD03) interalia 0.72 (3H, d,J 
6.6Hz), 0.89 (3H, d,J 8.0Hz}, 1.19 (3H, s), 1.43 (3H, s), 3.37 (lH. dd,J 
6.6,I0.2Hz). 3.45 (2H, s). 5.22 (lH, d, J 17.SHz), 5.36 (lH, d,J9.9Hz), 5.70 
OH. d,J 8.4Hz), 6.49 (lH, dd,J9.9,17.5Hz). 7.00 (2H, m), 7.26 (2H, m) and 

25 7.35 (ll{, s}; MS(EI) m/z 582 (M+), Found: 582.3472, C35H47FN205 requires 
582.3469. 

Example 123. MutHin 14-[1-(pyridin-2-ylmethyl)piperidin·4·oyl]­
carbamate 

Step 1. Ethyl 1-(pyridin-2-ylmethyl)plperidine-4-carboxylate 

30 Ethyl isonipecotate (4.79g, 4.7ml) was alkylated with 2-chloromethylpyridine 
hydrochloride (Sg) and potassium carbonate (12.62g) in DMF (40ml) as 
described in Example 120, Step 1. The title compound was obtained as a yellow 
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oil, (6,09g, 81%); Vmax (CH2Cl2) 1724, 1590.1570, 1476, 1449 and 1433 cm-I;· 
MS(ES) m/z 249 (MH)+. 

Step 2. 1·(pyridin·2-ylmethyl)piperidine4-carboxylic acid 

Ethyl 1-(pyridin-2-ylmethyl)piperidine-4-carboxylate (6.08g) was hydrolysed 
5 with 40% sodium hydroxide (3.7ml) in methanol (SOml) as dscribed in Example 

120, Step 2. After isolation the ritle compound was obtained as a pale green foam, 
(5.0lg, 93Cli). A ponion of the material was shown to crystallize from 
dichloromethane to give a colourless crystalline solid; Vmax (KBr) 1685 (br), 
1601and1463 cm·l; MS(ES) m/z 221 (MH)+. 

10 Step 3. (3R)-3-Deoxo-11-deoxy-3-methoxy-U-oxo-4-epi-mutilin 14-[l· 
(pyridin·l·ylmethyl)piperidin-4-oyl]-carbamate 

1-(Pyrldin-2-ylmethyl)piperidine-4-carboxylic acid (440mg) was covened to the 
acid chloride with oxalyl chloride (267mg, 0.18m1) and treated with silver 
cyanate (450mg) and then coupled to (3R)-3·deoxo-1 l-deoxy-3-mcthoxy-11-oxo-

15 4-epi-mudlin (334mg) in the presence of triethylamine (0.28ml), as described in 
Example 120. Step 3. After purification the title compound was isolated as a pale 
yellow foam, (267mg. 46%); Vmax (CH202) 3382. 178~ 1749, 1699. 1590 and 
1475 cm-1; MS(EI) m/z 580 (MH)+. Found: 580.3741. C34ff50N305 requires 
580.3750. 

20 Step 4. Mutilin 14·[1-(pyridin·2-ylmethyl)piperidin-4-oyl]-carbamate 

(3R)-3-Deoxo-11-deoxy-3-methoxy- l l-oxo-4-epi-murllin 14-{1-(pyridin-2-
ylmethyl}piperldin-4-oyl}-carbamatc (248mg) was convened with concentrated 
hydrochloric acid as described in Example 120. Step 4. After work-up. the crude 
product was re-dissolved in dilute hydrochloric acid washed with 

25 dichloromethane. basified with saturated aqueous sodium hydrogen carbonate and 
re-extracted. After drying and removal of solvent the title compound was 
obtained as a pale yellow solid. (135mg, 56%); Vmax (CH2Cl2) 3676. 3622, 
3564. 3384, 1782. 1735.1703, 1590and1475 cm·l; lHNMR (CD03) inreralia 
0.73 (3H, d, J 6.6Hz), 0.89 (3H. d, J 6.9Hz). 1.18 (3H. s}, 1.42 (31L s). 3.36 (lH, 

30 dd, J 6.6.10.SHz). 3.67 (3H, s}, S.22 (lH, d, J 17.3Hz), 5.36 OH. d, J 11.lHz), 
5.70 (lH, ~ J 8.4Hz). 6.49 (lH, dd. J 1 l.l,17.3Hz), 7.17 (1H, m), 7.45 (2H, m), 
7 .66 (lH, m) and 8.55 (IH, d, J 4.0Hz); MS (ES) m/z 565 (M+); Found 
565.3527. C33J47N305 requires 565.3516. 

A2.0 
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Example 124. Mutilin 14·{1-[(2-methylthiazol-4-yl)methyl]· 
piperldln-4-oyl}-carbamate 

Step 1. Ethyl 1-((2-methylthiaml-4-yl)methyl]piperidine-4-carboxylate 

Ethyl isonipecotate (3.14g. 3.08ml) was alkylated with 4-chloromethyl-2-
. S mcthyltbiazole hydrochloride (3.68g) in DMF (40ml) with potassium carbonate 

(8.28g) as peviously described in Example 120. Step 1. After purification by 
silica gel chromatography the title compound was isolated as a yellow oil, 
(3.26g, 61%); Vmax CCH202) 1724cm-1; MSCEn m/z 269 (MH)+, Found: 
269.1318. C 13H21 N2C>iS requires 269.1324. 

10 Step 2. l-[(2-methylthiaml·4-yl)methyl]piperidine-4-carboxylic acid 

Ethyl l-[(2-methylthiazol-4-yl)methyl]piperidine-4-carboxylate (3.06g) was 
hydrolysed to the acid with 40% sodium hydroxide (l.73ml) as described in 
Example 120. Step 2. After purification the title compound was isolated as a 
colourless solid, (3.08g, 99~); Vmax (KBr) 1719, 1665. 1591and1392 cm·l; 

15 MS(EI) m/z 240 (M+), Found: 240.0934. C11H16N2~S requires 240.0932. 

Step 3. (JR)-3-Deoxo-ll·deoxy-3-methoxy-11-oxo-4-epi-mutilin 14·{1-[(2-
methylthiazol-4-yl)methyl]piperidin-4-oyl}·carbamate 

l-[(2-MelhylthiazoJ-4-yl)mcthyl]piperidine-4-carboxylic acid (720mg) was 
convened to the acid chloride with oxalyl chloride (0.27ml), treated with silver 

20 cyanate (600mg) and coupled to (3R)-3·deoxo-1 l-deoxy-3-methoxy-11-oxo-4-
epi-mutilin (500mg) in the presence of triethylamine (0.42ml), as previously 
outlined in Example 120. Step 3. Following purification the title compound was 
obtained as a pale yellow foam, (405mg, 45%); "max (CH202) 3382, 1781, 
1784, 1698 and 1478 cm·l; MS (El) m/z 599 (M+); Found 599.3406, 

25 C33}49N305S requires 599.3392. 

Step 4. Mutilin 14-{l-((2-methylthiazol-4-yl)methyl}piperidin-4-oyl}· 
carbamate 

(3R)-3-Deoxo-11-deoxy-3-methoxy-1 J-oxo-4-epi-mutilin 14-{ 1-[(2-
methylthiazol-4-yl)methyl]piperidin-4-oyl J-carbamate (391 mg) was convened to 

30 the tide compound as described in Example 121, Step 4. The product was 
obtained as a white solid, (24lmg. 63%); Vmax (CH202) 3677, 3384. 1783. 
1735. 1705 and 1477 cm·l; lHNMR (CD03) inreralia 0.73 (3H, d. J 6.6Hz), 
0.89 (3H, d. J 6.9Hz), 1.18 (3H, s). 1.42 (3H, s), 2.71 {3H. s). 2.99 (2H, ~ J 
10.3Hz), 3.36 OH. dd, J 6.6.l0.5Hz), 3.63 (2H, s), 5.24 (lH, d.J 17.0Hz), S.36 
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(111. d.J 11.lHz), S.72 (lH, d, J 8.4Hz). 6.48 (lH. dd, J 11.1.17.0Hz). 6.95 (lH,. 
s) and 7.38 (lH, s). 

Example 125. Mutilin 14-(N·3-pyridylacetyl)-carbamate 

Step 1. (3R)·3-Deoxo-ll-deoxy-3-methoxy·l 1-oxo-4-epi·mutilin 14-(N-3-
5 pyridylacetyl)-carbamate 

3-Pyridylacetic acid (520 mg. 3 mmol) in dichlorornethane (5 ml) was treated 
with oxalyl chloride (0.45 ml, S.2 mmol) and one drop of DMF at room 
temperature for 2h. The solvent and excess oxalyl chloride were removed in 
vacuo. The residue was dissolved in t0luene and the solvent again removed in 

10 vacuo. 

The crude acid chloride in dry dichloromethane ( 10 ml) was treated with silver 
cyanate (900 mg, 6 mmol) and (3R)-3-deoxo-l 1-deoxy-3-methoxy-l l-oxo-4-epi­
mutilin (335 mg, l mmol). After stirring at room temperature for 18h the title 
compound was isolated by the procedure described in Example 31, Step 2, (360 

15 mg, 72%); Vmax (CH202) 3380, 1752 and 1699 cm·l; lff NMR (CD03) 0.80 
(311. d, J6.9Hz), 1.01 (3H, d, J6.4Hz), 1.08-1.37 (3H, m), 1.19 (3H, s), 1.21 (3H, 
s), 1.56 (4H, m), 1.73 (lH, d, Jl 1.3Hz), 1.99 (2H. m). 2.20 Ua m), 2.49 (lH, 
dd, Jl5.2, 10.lHz), 2.88 (lH, q, J6.3Hz), 3.21 (3H. s), 3.44 (lH, m), 4.18 (2H, 
m), S.04 (lH. d, J17.SHz). 5.34 (lH, d, Jl0.8Hz). 5.74 (lH. d. J9.9Hz). 6.62 (lH, 

20 dd, J17.S, 10.6Hz), 7.28 (2H, m), 7.65 (lH, dt, J 7.8. J.9Hz) 7.72 (lH, s), 8.54 
(lH, s); MS (NH, DCI) m/z 497 (MH+). Found: 496.2948, C29J4QN205 
requires 496.2937. 

Step 2. Mutilin 14-(N-3-pyridylacetyl)·carbamate 

The product from step 1, (310 mg) in dioxan (2 m1) was treated with a saturated 
25 solution of zinc chloride in cone. HCl (2 ml). as for Example 1 Step 2, to afford 

the title compound, (173 mg, 58%); Vmax (CH2Cl2) 3383, 1754. 1734, 1716 cm· 
1; lH NMR (CDC3) 0.70 (3H. d, J6.7Hz), 0.91 (3H, d, J7.0Hz), 1.17 (lH. m), 
1.19 (3H, s), 1.40 (3H. s), 1.36-1.82 (8H, m). 2.05-2.36 (SH, m), 3.37 (lH, dd, 
110.1, 6.7Hz}. 4.14 (2H, AB quanet, J 16.3Hz), 5.24 (lH, dd. 117.4, 1.4Hz), S.39 

30 (JH, dd, 111.1, l.3Hz). 5.71 (lH, d, J8.4Hz). 6.49 OH. dd. Jl7.4, 11.0Hz), 7.26 
(lH, m), 7.56 (lH, s), 7.63 (lH, d, J7.8Hz), 8.52 (2H, m); MS (NH4 DCI) mlz 
483 (MH+), Found: 483.2856, C28H3gN205 requires 483.2859. 

A22. 
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Example 126. Mutilin 14·(N·2·pyridylmethyl)-carbamate 

Step I. (3R) .. J..Deoxo·ll·deoxy·3-methoxy-ll-oxo-4-epi-mutilin 14·(N·2· 
pyridylmethyl)-carbamate 

2-Aminomethylpyridine (0.31 ml, 3 mmol) was reacted with {3R)-3-deoxo-ll-
5 deoxy-3-melhoxy-11-oxo-4-epi-mutilin-14-chlorofonnate (400 mg, 1 mmol) in 

dichlorometbane {10 ml), as for Example 12 Step 2, to afford the title compound 
(463mg, 98%); Vmax (CH2Cl2) 3446, 1709 cm·l; IH NMR (CD03) 0.85 (3H. d, 
J6.9Hz), 0.98 (3H, d, J6.5Hz}, 1.05-1.61 (6H, m). 1.19 {3H. s). 1.22 (3H. s), 1.68 
(JH, d. 115.3Hz), 1. 71 (IH, d, Jl 1.2Hz), 1.99 (2H, m), 2.19 (1H, m}, 2.43 (lH, 

10 dd, 115.1, 1 O. lHz), 2.94 (lH, q, J6.4Hz), 3.22 (3H, s), 3.46 (lH, ddd, J11.3, 8.2, 
5.3Hz), 4.52 (2H, t, J5.3Hz), 5.00 (lH, d, Jl 7.5Hz). 5.29 (lH. d, Jl0.7Hz), S.68 
(2H. m), 6.77 (lH, dd, Jl7.5, 10.6Hz), 7.20 (lH, dd, J7.S, S.3Hz), 7.29 (lH. m) 
7.67 (lH, s). 8.55 OH. d, J4.5Hz); MS (El) m/z 468 (M+), (NH, DCI) mlz 469 
(MH+). Found: 468.2991, C2gH40N204 requires 468.2988. 

IS Step 2. Mutilin 14-(N·l·pyridylmethyl)-carbamate 

The product from step 1. (398 mg) in dioxan (2 ml) was treated with a saturated 
solution of zinc chloride in cone. HO (2 ml). as for Example l Step 2. to afford 
the title compound, (184 mg, 48%); Vmax (CH2C12) 3445, 1732, 1713 cm·l; la 
NMR (CDC13) 0.75 {3H, d, J6.0Hz), 0.86 {3H, d, J7 .OHz), 1.1 (lH. m), 1.17 (3H, 

20 s), 1.42 (3H, s). 1.43 (4H. m), 1.71 (4H, m), 2.04 (2H, m), 2.21 (2H, m), 2.37 
(lH. quintet, J6.8Hz), 3.35 (IH, dd, Jl0.8, 6.7Hz), 4.48 (2H, m), S.20 (lH, dd, 
117.4, l.SHz). 5.34 (lH, d, J11.1Hz),5.68 (2H. inc)udes lH d, J8.4Hz), 6.59 (lH, 
dd, J17.4. 11.0Hz), 7 .20 (2H, m), 7 .62 (lH, td, J7 .6, 1.7Hz), 8.53 (lH, d, 
J4.3Hz); MS (EI) m/z 455 (MH+), (NH, DCJ) mlz 455 (MH+), Found: 454.2833, 

25 C27H3sN204 requires 454.2832. 

Example 127. (E)-Mutilin 14-[N-3-(J-methyl-l,2,3-triazol-4-
yl)acryloyl]-carbamate 

Step 1: Methyl-(E) .. J.(1-methyJ .. J,2,J.triazol-4-yl)acrylate 

l-Mcthyl-J,2,3-triazol-4-carboxaJdehyde (1 g. 9 mmol) was added to a solution 
30 of methoxycarbonylmethylene triphenylphosphorane (4.5 g, 13.5 mmol) in 

dichloromcrhane (50 ml) and stirred at room tempenure for 3.5 hours. The 
solvent was removed and the residue purified by silica gel chromatography to 
afford the title compound, (3.2 g). 
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Step 2 : (E)-3-(1-Methyl-l,2,3-triazol-4-yl)acrylic add 

10% Sodium hydroxide solution (3 ml) was added to a solution of the product 

from step 1 (3.2 g). The mixtme was stirred at room temperuure for 15 hours, 

further 10% sodium hydroxide solution (2 ml) added and then heated to reflux for 

5 3 hours. On cooling the reaction mixture was panitioned between ethyl acetate 
and water. The organics were re-extracted with saturated sodium hydrogen 

carbonate solution and the combined aqueous extracts acidified to pH l with 

cone. hydrochloric acid. After extraction into ethyl acetate and dying over 

magnesium sulphate the solvent was removed to afford the title compound, (748 

10 mg); lH NMR (d6·DMSO) 4.07 {3H, s), 6.53 (lH, d, J16.0Hz), 7.53 (lH, d, 

116.0Hz), 8.44 (lH, s), 12.48 (lH, br). 

Step 3: (E)-(3R)-3-Deoxo-11-deoxy-3-methoxy-ll·oxo-4-epi-mutilin 14-(N-3-

(t-methyl-l,2,3-triazol-4-yl)acryloyl}-carbamate 

(E)-3-(1-Methyl-l,2,3-ttiazol-4-yl)acrylic acid {306 mg. 2 mmol) in 

15 dicbloromethane (10 ml) was treated with oxa1yl chloride (0.35 ml. 4 mmol) and 

one drop of DMF at room temperature for 2h. The solvent and excess oxalyl 

chloride were removed in vacuo. The residue was dissolved in toluene and the 

solvent again removed in vacuo. 

The crude acid chloride was disolved in dry dichloromethane (10 ml) and treated 

20 with silver cyanate (450 mg. 3 mmol) and (3R)-3-deoxo-l l-deoxy-3-metboxy-

11-oxo-4-epi-mutilin (335 mg, 1 mmol). After stirring at room temperature for 

l .Sh the title compound was isolated by the procedure described in Example 31, 

Step 2, (310 mg, 60%); Vmax (CH2CI2) 3388, 1775. 1748 and 1691 cm·l; lH 
NMR (CDCl3) 0.86 (3H, d, J6.8Hz.), LOO (3H, d, J6.4Hz), 1.07-1.SS (6H, m), 

25 1.21 (3H, s), 1.24 (3H, s), 1.67 OH, d, J15.5Hz), 1.73 (lH. d, JI 1.SHz), 2.02 

(2H. m), 2.20 (1H, m). 2.50 OH. dd, 115.3, 10.lHz). 2.89 (lH. q, J6.3Hz), 3.23 

(3H, s), 3.46 (lH. m), 4.15 (3H, s). 5.03 (lH. d. J17.5Hz), 5.34 (lH, d. Jl0.7Hz), 

5.76 (lH, d, J9.9Hz), 6.69 (lH. dd. Jl7.S, 10.7Hz), 7.62 (la s), 7.65 (lH. d, 

115.SHz) 7.76(1H, s), 7.84 OH. d.J15.7Hz); MS (NH, DCI) mlz 513 (MH+). 

30 Step 4: (E)-Mutilin 14·[N-3·(l-methyl-l,2,3-tria1.ol-4-yl)acryloyJJ­

carbamate. 

The product from step 3, (272 mg) in dioxan (2 ml) was treated with a saturated 

solution of zinc chloride in cone. HO (l ml)~ as for Example I Step 2. to afford 

the title compound, (173 mg, 65%); Vmax {CH2Cl2) 3390, 1777, 1735 cm-1; lff 

35 NMR (CD03) 0.76 (3H, d, J6.6Hz), 0.89 (3H, d, J7.0Hz), 1.18 (3H, s), 1.19 
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(lH, m), 1.45 (3H, s). 1.46 (3H, m), 1.57-1.81 (2H, m), 1.62 (3H, s), 2.0S-2.36. 
(SH, m). 3.37 (lH, dd. 110.7, 6.6Hz). 4.14 (3H, s). 5.24 (lH, dd. JI7.4. 1.3Hz). 
5.40 (IH, d~ Jll.l, l.3Hz). 5.75 (lH d, J8.4Hz), 6.53 (18, dd, Jl7.3, 11.0Hz),. 
7.54 (lH, s), 7.60 (lH, d, J15.7Hz), 7.74 (lH, s), 7.81 (lH, d. JlS.7Hz); MS (El) 

S mlz 498 (M+), (NH, DCI) m/z 516 (M1i4+), 499 (MH+), Found: 498.2844, 
C27H3gN405 requires 498.2842. 

Example 128. Mutilln 14·N·U2·(N,N-Dlethylamlno}·ethylthio]· 
acetyl}·carbamate Hydrochloride 

Mutilin 14-N-{{2-(N,N-dicthylamino)ethylthio]acetyl}carbamate (110mg, 0.2 
10 mmol) in methanol (4 ml) was treated with chlorotrimcthylsilanc (0.1 ml) and the 

mixture was left to stand for 10 min. The solvents were removed. Chlorofonn 
was added and removed (x2). The residue was triturated under diethyl ether, and 
the resultant solid was isoJated by filtration and then dried over P205 in vacuo to 
give the title compound (70 mg, 59%), Vmax (KBr) 2926, 2674, 1770.1728, 

1S 1512, 1506, 1453, and 1215 cm·l; ltt NMR [(CD3)2SOJ 0.65 (3H. d. J 6.3 Hz), 
0.82 (3H. d. J 6.1 Hz), 1.08 (4H. sat l.07 superposed on m), l.15 - 1.80 (ca. 

16H, m including t,17.2 Hz at 1.20 ands at 1.40), 2.0- 2.3 (ca. 3H, m). 2.41 
(IH, br s}. 2.95 - 3.00 (2H, m), 3.05 - 3.18 (4H, m), 3.18- 3.30 (2H, m). 3.46 
(IH, br t; d, J 5.4 after D20 exch.}. 3.S2 (2H. s), 4.57 (lH, d, J 6.0 Hz. exch 

20 D20). S.04 • 5.15 (2H. m). 5.49 {lH, d, J 8.0 Hz), 6.21 (lH, dd, J 10.4, 17.7 Hz)., 
9.98 (lH, br s, exch D20), and 10.64 (IH. s, exch D20). 

Example 129. Mutilfn 14-N-(Fonnyloxy-acetyl)-carbamate 

Mutilin 14-N-(chloroacetyl)carbamate (1 JO mg, 0.25 mmol) and potassium iodide 
(332 mg) in N ,N-dimethyl-fonnamide (4 ml) was stirred for 10 minutes and then 

25 treated with sodium formate (68 mg), followed by more N ,N-dimethylfonnamide 
(1 ml). The mixture was stirred for four days and then ethyl acetate and water 
were added. and the aqueous layer was re-extracted with ethyl acetate. The 
combined extracts were washed with brine, dried (MgS04) and evaporated. The 
residue was chromatographed on silica gel eluting with ethyl acetate hexane 

30 mixtures to give, after evaporation of requisite fractions, the title compound (120 
mg. quantitative), Vmax (CH2Cl2) 3564. 3381. 2944. 179l(w), 1755 {sh), 1739, 
1724. 1472, 1393. 1214, 1160. 1116. 1016, 978, and 936 cm-1; lH NMR 
(CDCl3) inter alia 0.74 (3H, d, J 6.9 Hz), 0.90 (3H., d. J 1.0 Hz), 1.20 (s), 1.42 
(s), 3.37 (lH, dd,J 6.6. 10.6 Hz). S.12 and S.21 (2H, ABq J 17.2 Hz), S.24 (lH, 

35 dd.J 1.4, 17.5 Hz), 5.38(lH,.dd.J1.3, 11.l Hz), 5.69 OH. d, J 8.5 Hz), 6.45 
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(lH, dd. J 11.1. 17.4 Hz), 7.67 (lH, br s), 8.06 (lH, s); MS(CI} mlz 467 
CMNff4+). 

Example 130. Mutilin 14-N-(Hydroxyacetyl)-carbamate 

Mutilin 14-N-(fonnyloxyacetyl)carbamate (140 mg. 0.31 mmol) in methanol (5 
5 ml) was stirred for 78 h and the methanol was then removed. Chromatography of 

the residue on silica gel. eluting with ethyl acetate I hexane mixtures gave the title 
compound as a solid (58 mg, 44%). Vmax. CCHzClz) 3564. 338~ 2932. 1786(w), 
1756, 1735, 1712,1472, and 1209 cm· I; lff NMR (CDCl3) inter alia 0.73 {3H, d, 
I 6.8 Hz). 0.89 (3H. d. J 7.1 Hz), J.19 (s), 1.42 (s), 2.99 (lH, t,J 4.9 Hz), 3.37 

10 (lH, dd, J 6.6, 10.6 Hz), 4.4 - 4.6 (2H. m), 5.22 OH. dd, J 1.4, 17.5 Hz), 5.37 
(lH, dd, J 1.3, 11.1 Hz), 5. 71 (lH, d, J 8.S Hz), 6.45 (IH, dd, J 11.0, 17.4 Hz), 
7.81 (lH. br s); MS(ES+) m/z 534(M-H+TFA)+; MS(ES-) mlz 420 (M-H)-. 

Example 131. Mutilin 14-N-(lodoacetyl)-carbamate 

Mutilin 14-N-(chloroacetyl)carbamate (400 mg, 0.91 mmoJ) in acetone (50 ml) 
15 was treated with potassium iodide (1.2 g, 7.2 mmol), and the mixture was stirred 

at room temperature for 5 days. Water and ethyl acetates were added and the 
layers were separated. The ethyl acetate layer was washed with brine, dried 
(MgS04) and evaporated. The crude product was chromatographed on silica gel. 
eluting with ethyl acetate I hexane mixtures to give the title compound (475 mg. 

20 86%), lH NMR (CDCJ3) 0.77 (3H, d, .T 6.1Hz),0.90 (3H, d, J 7.0 Hz), 1.0 - 1.3 
(4H, m, including sat J.20), 1.3 - 1.9 (12H, m. including sat 1.42), 2.0- 2.4 (4H, 
m), 3.37 (IH, dd,J 6.6, 10.5 Hz). 4.18 and 4.32 (2H, ABq J 9.6 Hz). 5.24 (lH, 
dd, J 1.4, 17.4 Hz), S.39 OH. dd. J 1.3, 10.9 Hz), 5. 74 OH. d, J 8.S Hz). 6.48 
(lH, dd, J 11.0, 17.4 Hz), 7.47 (lH, s). 

25 Example 132. Mutilln 14·N·(Azidoacetyl)-carbamate 

Mutilin 14-N-(iodoacetyl)carbamate (133 mg, 0.25 mmol) and sodium azide (16 
mg. 0.25 mmol) were stirred together in N .N-dimethyl-fonnamide for 24h. Ethyl 
acetate and water were added and the layers separated. The aqueous layer was re­
extracted with ethyl acetate and combined ethyl acetate layers were washed with 

30 brine, dried (MgS04) and evaporated. Chromatography on silica gel, eluting with 
ethyl acetate I hexane 6:4, and evaporation of requisite fractions, gave the title 
compound (101mg,90%), Vmax {CH2Cl2) 3381, 2931, 2111, l789{w), 1755, 
1724, 1470, and 1206 cm-1; lH NMR (CD03) 0.73 (3H, d, J 6.7 Hz), 0.89 (3H, 
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d, J 7.0 Hz), 1.0 - 1.3 (4H, m, including sat 1.19), 1.3 - 1.9 (12H. m, including s 
at 1.43), 2.0 - 2.4 (4H, m}. 3.36 (lH. dd, J 6.6, 10.6 Hz), 4.31 and 4.40 (2H, ABq 
J 18.3 Hz), 5.23 (lH, dd,J 1.4, 17.4 Hz), 5.37 (lH, dd, J 1.3, 11.l Hz). 5.69 OH, 
d, J 8.S Hz), 6.45 (lH, dd. J I 1.0, 17.4 Hz), 7. 72 (1 H, s); MS(ES-) mtz 445 (M-

S H·). 

Example 133. Mutilin 14-N-[2-(3-Hydroxypyrid-2-ylthlo)·acetyl]­
carbamate 

Mutilin 14-N-(chloroacctyl)carbamate (110 mg, 0.25 mmol) in N.N-dimethyl­
fonnamide (4 ml) was treated with potassium iodide (166 mg, 1 mmol). After 10 

10 min 3-hydroxy-2-mercaptopyridine (35 mg, 0.275 mmol) and potassium 
carbonate (35 mg. 0.25 mmol) and N,N-dimethylfonnamide (lml) were added. 
The mixture was stiJTed for 24 h and then added to ethyl acetate I water. After 
separation the aqueous layer was re-extracted with ethyl acetate. The combined 
ethyl acetate layers were dried (MgS04) and evaporated. The residue was 

15 chromatographed on silica gel, eluting with ethyl acetate I hexane mixtures to 
yield the title compound (110 mg, 83%); Vmax (KBr) 2956, 1782. 1725, 1711, 
1523, 1491, 1449, and 1299 cm·l~ lH NMR [(CD3)2SOJ 0.66 (3H, d, J 6.1 Hz), 
0.82 (3H, d,J 6.7 Hz), 0.9 - 1.8 (ca 15 H, m, including sat 1.14 ands at 1.39), 
2.0 - 2.3 (4H, m), 2.41 (lH, br s), 3.44 (lH, br t, d, J 5.4 Hz after D20 exch), 

20 4.04 (2H, s), 4.53 (1. d J 6.0 Hz, exch D20) 5.04 - S.15 (2H,m), S.SO (lH. d, J 
7.9 Hz), 6.22 (lH, dltJ 11.l, 17.7 Hz). 6.94 - 7.06 (2H, m), 7.83 (lH. ddJ 1.4 
and 4.6 Hz), 10.43 (lH, br s, exch. D20), 10.65 (IH, s, exch. D20); MS(CI) mlz 
531 (M+H)+. 

Example 134. Mutilin 14-N-(2·(4-Methylpyrimidin-2-ylthio)-
25 acetyl]·carbamate 

Using a simliar procedure to that described in Example 133, 2-mercapto-4-
methylpyrimidine (42 mg. 0.26 mmo]) was convened over 3 days into the title 
compound (9S mg, 71%), Ymax (CH2C12) 3377. 3179, 2961,1782(w), 1734, 
1576.1545, 1332.1217.1116,and J016cm·l; lHNMR (CD03) interalia0.61 

30 (3H, d, J 6.S Hz), 0.87 (3H. d.J 7.0 Hz). 1.19 Cs. 1.43 (s), 2.51 (3H, s), 3.34 (lH. 
dd, J 6.6, 11.1Hz),3.84 and 3.92 (2H, ABq J 15.1Hz),5.22 (lH, dd. J 1.4, 17.3 
Hz), 5.37 (lH, dd,J 1.4, 10.9 Hz), 5.71 (IH, d, J 8.5 Hz), 6.54 (lH, dd,J 11.0, 
17.4 Hz), 6.96 (lH, d J 5.1Hz),8.41(lH,dJ5.2 Hz), 9.57 (lH. br s); MS(EI) 
mlz 589 CM+); Found! 529.2607, C28H39N305S requires 529.2610. 
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Example 135. Mutilin 14-N-[2·(1-0xopyrid-2-ylfhio)-acetyl]­
carbamate 

Using a simliar procedure to that described in Example 133. 2-mercaptopyridine-
1-oxide (32 mg, 0.25 mmol) was converted in 3 days into the title compound (87 

5 mg, 65%), Vmax (CH2Cl2) 3386, 2962,2932,1783, 1734, 1484, 1204.1116, and 
1016 cm·l; lH NMR (CD03) interalia0.12 (3H, d,J 6.7 Hz), 0.89 (3H, d, J 
7.0 Hz), 1.18 (s), 1.42 (s),.3.36 (lH. dd,J 6.6. 10.5 Hz), 4.06 (2H, s), 5.24 (lH. 
dd, J 1.3, 17.4 Hz), S.41 (lH, dd,J 1.3, 11.0 Hz), 5.73 (lff. d,J 8.4 Hz), 6.50 
(IH, dd, J 11.0, 17.4 Hz), 7.3 (lH, dtJ 1.7, 6.5 Hz), 7.27 (lH, dt,J ca. 1.2, 8 

10 Hz) 7.51 (lH, dd J 1.7, 8.2 Hz), 8.27 (lH, dd, J 0.9, 6.4), 8.36 (lH, br s); 
MS(CI) mlz 531 (MH)+. 

Example 136. Mutllln 14-N·(Ethylthlo-acetyl)-carbamate 

Using a simliarprocedure to that described in Example 133, the chloroacetyl 
compound (280 mg. 0.64 mmol) and sodium ethane thiolate (79 mg), with no 

15 potassium carbonate, was convened in 26 hours into the title compound (194 mg, 
65%). Vmax (CH2Cl2) 3386. 2962. 2932,1782. 1756 (sh).1734. 1716 (sh), 1484, 
1204, 1116, and 1016 cm-1; lff NMR (CDCl3) interalia 0.16 (3H, d,J 6.7 Hz). 
0.89 (3H. d, J 1.1 Hz), 1.18 (s), 1.26(t,J1.4 Hz). 1.44 (s), 2.56 (2H, q, J1.4 
Hz), 3.36 (lH, dd, J 6.6. 11.7 Hz), 3.51 and 3.60 (2H, ABq, J 15.2 Hz). S.22 (111, 

20 dd, J 1.S, 17 .4 Hz), S.38 (1H~ dd, J 1.4, 10.9 Hz), 5. 73 (lH, d, J 8.5 Hz). 6.Sl 
(lH, dd, J 11.0, 17.3 Hz), 7.95 (JH, br s); MS(Cl) m/z 483 (MNH4)+. 

Example 137. Mutilin 14-N-(Ethytsulfinyl-acetyl)-carbamate 

Mutilin 14.N-(ethylthio-acetyl}carbamatc (74 mg, 0.16 mmol) in 
dichloromcthane (4 ml) was cooled in an ice-bath and treated with m-chloro-

25 perbenzoic acid (55% pure. 50 mg, 0.16 mmol) and the mixture was stirred for 2 
h. The mixture was diluted with dich1oromethane and washed with aqueous 
NaHC03. dried (MgS04) and evaporated. The residue was chromatograpbed on 
silica gel, eluting with ethyl acetate I hexane mixtures to give the title compound 
as a mixture of diasteroisomeric sulphoxides (57 mg, 73%), Vmax CCH202) 

30 3380. 2940, 2932,1781, 1735, 1518. 1470. 1211, 1116, 1014, and 910 cm-1; 
MS(ES-) m/z 480 (M-Ht. 
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Example 138. Mutllin 14-N-(Ethylsulfonyl-acetyl)-carbamate 

The Mutilin 14-N-(ethylthio-acetyl)carbamate (7 4 mg. 0.16 mmol) in 
dichloromethane (4 ml) was cooled in an ice-bath and treated with m-cbloro­
perbenzoic acid (55% pure, 100 mg. 0.32 mmol) and the mixture was stirred for 2 

5 h. The mixture was diluted with dichloromethane and washed wirh dilute 
aqueous NaJIC03 dried (MgS04) and evaporated. The residue was 
chromatographed on silica gel. eluting with ethyl acetate I hexane mixtures to 
give the title compound (36 mg. 45% ), Vmax (CH2Cl2) 3373, 2944, 1787, 1757, 
1733, 1706, 1469, 1324, 1208, 1153. 1116, 1016, 939. and 910 cm·l; lHNMR 

10 (CDC3) inter alia 0.15 (3H, d, J 6.8 Hz), 0.89 (3H, d, J 1.0 Hz), 1.18 (s), 3.25 
(2H, q, 17.S Hz), 3.37 (IH, dd, J 6.7. 9.8 Hz), 4.50 (2H. br ABq). 5.24 (lH, dd, J 
1.3, 17 .3 Hz), 5.37 (lH, dd, J 1.3, 10.9 Hz). 5.71 (lH, d, J 8.4 Hz), 6.47 (lH, dd, 
J 11.1, 17.4 Hz), 8.19 (lH, br s); MS(ES-) m/z496 (M-H)-. 

Example 139. Mutilin 14-N-[tert-Butyloxycarbonylmethylthio-
15 acetyl]-carbamate 

Muri.Jin 14-N-(chloroacetyl)carbamate (55 mg, 0.125 mmol) in N ,N-dimethyJ­

fonnamide (2 ml) was treated with potassium iodide (84 mg, O.S mmol)and 
powsium carbonate (18 mg, 0.125 mmol). ten-Butyl 2-mercaptoacetate (18.5 
mg, 0.125 mmol) in N,N-dimethyl-formamide (0.S ml) was then added.. The 

20 mixture was shaken for 17 h and then treated with ethyl acetate (5 ml) I water 
0.5 ml). After separation the ethyl acetate layer was washed with IM NaOH and 
dried (MgS04) and evaporated. The residue was chromatographed on silica gel, 
eluting with ethyl acerate I hexane mixtures to yield the tide compound (44 mg, 
63%), lH NMR (CDC13) inter alia 0.76 (3H. d, J 6.1Hz),0.88 {3H. d. J 7.0 Hz), 

25 1.18 (s), 1.44 (s), 1.47 (s). 3.26 (2H. s). 3.36 (lH. dd, J 6.6. 10.8 Hz), 3.64 (2H, 
br s), 5.22 (lH, dd, J 1.4. 17.3 Hz). 5.37 OH. dd, J 1.3. 11.0 Hz), 5.71 {IH, d, J 
8.4 Hz), 6.51 (lH, dd. J 11.0. 17 .3 Hz), 8.35 OH. br s). 

Example 140. Mutilin 14-N-[l·(Ethyloxycarbonyl)ethylthio· 
acetyl]-carbamate 

30 Using the process described in Example 139 mutilin 14-N-(chloroacctyl)­
carbamate (55 mg, 0.125 mmol) and ethyl 3~mcrcapropropionare (16.8 mg, 0.125 
mmol) were convened into the title compound (51 mg, 75%), IH NMR (CDC13) 
interalla 0.15 (3H, d. J 6.7 Hz). 0.88 (3H, d,J7.0Hz). 1.19 (s), 1.26 (~17.2 
Hz), 1.44 (s), 2.62 (2H, t, J 6.8 Hz), 2.84 (2H. t, J 6. 7 Hz), 3.36 (IH. dd, J 6.6, 
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10.6 Hz), 3.56 and 3.64 (2H. ABq, J l S.0 Hz). 5.22 (lH, dd, J 1.4. 17 .3 Hz), 5.37 
(lH, dd, J 1.3. 11.0 Hz). 5.71 (lH, d, J 8.4 Hz), 6.48 (lH. dd, J 11.0, 17.3 Hz), 
7.90 (lH. br s). 

Example 141. Mutilin 14·N·[(5·Methyl-I,3,4-thiadiazol-2-ylthio)· 
s acetyl]-carbamate 

Using the process described in Example 139 mulilin 14-N-(chloroacetyl)· 
carbamate (55 mg, 0.125 mmol) and 2-mercapto-S-merhyl-1,3,4-thiadiamle (16.S 
mg, 0.125 mmol) were convened into the title compound (38 m~ 56%). lH 
NMR (CDCl3) interalia 0.65 (3H, d, I 6.1Hz),0.88 (3H, d. J7.0 Hz), 1.18 (s), 

10 l.42 (s), 2.74 (s, 3H). 3.35 (lH. dd, J 6.6, 10.9 Hz), 4.14 and 4.33 (2H, ABq, J 
15.S Hz), S.22 (lH, dd.J 1.4, 17.3 Hz), 5.38 (lH. dd. J 1.4. 11.0 Hz), 5.70 (lH, 
d.J8.4Hz), 6.53 (lH. dd,J 11.0, 17.3 Hz), 9.05 (lH. brs). 

Example 142. Mutllln 14-N·[(l·Methyltetrazol-5-ylthio)-acetyl]· 
carbamate 

15 Using the process describCd in Example 139 mutilin 14-N-(chloroacetyl)­
carbamate (55 mg, 0.125 mmol) and S-mercapro--1-methyl-tetrazole (14.5 mg, 
0.125 mmol) were convened into the title compound (28 mg. 43% ), 1 H NMR 
(CDCl3) inter alia 0.71 (3H. d, J 6.1Hz),0.89 (3H. d, J 6.9 Hz). 1.19 (s), 1.41 
(s). 3.36 (lH. dd, J 6.6, 10.7 Hz), 3.98 (3H. s). 4.46 and 4.54 C2a ABq, J 16.8 

20 Hz), 5.24 (lH, dd.J 1.4, 17.4 Hz), 5.39 (lH, dd,J 1.3, 11.l Hz), 5.71 (lH, d, J 
8.4 Hz). 6.49 (lH, dd.J 11.0. 17.3 Hz), 8.44 (lH, br s). 

Example 143. Mutilin 14-N-[(l·Phenyl-tetrazol-5-ylthio)-acetyl]· 
carbamate 

Using the process described in Example 139 mutilin 14-N-(chloroacetyl)-
25 carbamate (55 mg, 0.125 mmol) and 5-mercapto-l-phenyl-tetrazole (22.3 mg, 

0.125 mmol) were convened into the title compound, (60 mg, 82% ), 1 H NMR 
(CDC13) inter alia 0.72 (3H, d. J 6.1Hz),0.89 (3H, d. J 1.0 Hz), 1.20 (s), 1.44 
(s), 3.37 (UI, dd, J 6.6, 10.8 Hz), 4.SO and 4.60 (2H. ABq,J 16.6 Hz), S.24 (lH. 
dd, J 1.4, 17.4 Hz), 5.38 OH. dd. J 1.3, 11.0 Hz), 5.73 (lH, d, J 8.7 Hz), 6.50 

30 (IH. dd,J 11.0, 17.4 Hz), 7.58 (SH, s). 8.39 (JH. br s). 
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. 
Example 144. Mutilin 14·N·[(l,3,4-Thiadiazol-2-ylthio)-acetyl)· 
carbamate 

Using the process described in Example 139 mutilin 14-N-(chloroacetyl)­
carbamate (SS mg, 0.125 mmol) and 2-mercapto-1,3,4-thiadiazole (14.9 mg, 

S 0.125 mmol) were converted into the title compound (37 mg, 60%). lff NMR 
(CDCl3) interalia 0.67 (3H, d,J 6.7 Hz), 0.88 (3H, d, J 6.9 Hz). 1.19 (s), 1.42 
(s),3.36 (JH, ddt J 6.S, 10.9 Hz), 4.29 and 4.47 (2H. ABq. J 15.8 Hz), S.24 OH. 
d, J 17.3 Hz), 5.38 (llt d, J 12.0 Hz}, 5.70 (IH. d. J 8.4 Hz), 6.51 (lH, dd, J 
11.0, 17.4 Hz). 8.77 (lH, br s). 9.13. (lH, s). 

10 Example 145. Mutilin 14-N-[(5-Aminocarbonyl-l,3,4-thiadiazol-2· 
yltbio)-acetylJ·carbamate 

Using the process described in Example 139 mutilin 14-N-(chloroacetyl)­
carbamate (SS mg, 0.125 mmol) and 2-mercapto-l,3A-thiadiazole-5-carbamate 
(16.1mg.0.125 mmol) were converted into the title compound {21 mg. 29%), lH 

15 NMR (CD03) inrer alia 0.61 (3H, d. J 6.1H2),0.88 (3H, d. 17.0 Hz), 1.19 (s). 
1.42 (s), 3.36 (lH, dd,J 6.5, 10.8 Hz), 4.29 and 4.47 (2H, ABq, J 15.8 Hz}. S.24 
(IH, d, J 11.5 Hz}. 5.39 (lH, d, J 10.9 Hz), 5.71 (lH, d,J 8.4 Hz), 5.86 (lH, s), 
6.51 (lH, dd, J 11.0, 17.3 Hz), 7.10 (lH, s}. 8.48 (lH, br s). 

Example 146. MutiUn 14-N-[(S·AminocarbonyJ-1,3,4-oxadlazol·2· 
20 ytthio}-acetyl]·carbamate 

Using rhe process described in Example 139 mudlin 14-N-(chloroacetyl)· 
carbamate (55 mg, 0.125 mmol) and 2-mercapto-1,3.4-oxadiazole-5-carbamate 
(20.l mg, 0.125 mmol) were convened into the title compound (8 mg. 11 % ), 1 H 
NMR (CDCl3) inter alia 0.73 (3H, d.J 6.8 Hz), 0.90 (3H, d. J 6.8 Hz). 1.19 (s), 

25 1.43 (s),3.37 (lH, dd), 4.54 and 4.61 (2H, ABq, J I 7.0 Hz), 5.25 (lH, dd, J 1.3, 
17.4 Hz), 5.39 (lH, dd, J 1.2, 11.0 Hz}, 5.72 (lH, d, J 8.4 Hz). 6.01 (lH. br s), 
6.48 OH. dd. J 11.1. 17.4 Hz), 7.01 OH, br s), 8.21 (lH, br s). 

Example 147. Mutilin l.t.N-[1-(2·Dimethylaminoethyl)-tetrazol·5· 
ylthio]-acetyl}-carbamate 

30 Mutilin 14-N-(iodoacetyl)carbamate (133 mg. 0.25 mmol) in N.N-dimethyl­
formamide (2 ml) was treated with potassium carbonate (35 mg, 0.25 mmol) and 
1-(2-dimethylaminoethyl)-5-mercaptotetrazole (43 mg, 0.25 mmol). The mixture 
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was shaken for 17 hand then ueated with ethyl acetate (5 ml) I water (5 ml). 
After separation the aqueous layer was re-extracted with ethyl acetate (S ml). The 
combined ethyl acetate layers were washed with brine, and dried (MgS04) and 
evaporated. The residue was chromatographed on silica gel, eluting with ethyl 

5 acetate I hexane mixtures to yield the title compound (96 mg. 66% ), Vmax 

(CH2Cl2) 3384. 2948, 1782, 1733, 1468, 1390, 1215, 112, 1116, 1016, and 938 
cm-1; lHNMR (CDC13) inreralia0.68 (3H, d,J 6.7 Hz), 0.87 (3H,d.J7.0Hz). 
1.17 (s), 1.42 (s), 2.23 (s), 2.73 (2H, t,J 6.2 Hz), 3.34 (lH, dd, J 6.S. 10.S Hz), 
4.33 (4H. ti 6.1Hz).5.21 OH. dd,J 1.3, 17.3 Hz), 5.37 (lH, dd.J 1.3, 11.0 Hz}, 

10 5.69 (tH, d, J 8.4 Hz), 6.49 (lH, dd, J 11.0, 17 .4 Hz), 8.68 (JH, br s); MS(EI) 
mlz 576 (M+); Found: 576.3072, C23ff44N605S req. 576.3094. 

Example 148. Mutilin 14-N·[(I,2,3-Trlazol-5-ylthlo)·acetyl]· 
carbamate 

Using the process described in Example 147 mutilin 14-N-(iodoacetyl)-carbamate 
15 (133 mg. 0.25 mmol) and the sodium salt of 5-mercapto·l,2,3-triazole (31mg, 

0.25 mmol), in the absence of potassium carbonate, were convened into the title 
compound (75 mg, 55%), Vmax (CH2Cl2) 3408. 3220, 2930, 1781, 1733, 1471, 
1410t 1387, 1209, l 116, and 1016 cm· l; 1 H NMR (CDCI3) inter ali'a 0. 70 (3H. d, 
J 6.1Hz),0.87 (3H, d, J 1.0 Hz), 1.17 (s), 1.42 (s), 3.35 (lH, br s). 3.93 (2H. 

20 s),5.21 (lH. dd.J 1.3, 17.4 Hz). 5.35 (lH. dd, J 1.2, 11.1 Hz), 5.69 (lH, d, J 8.4 
Hz), 6.49 (lH. dd,J 11.0, 17.4 Hz), 7.67 (lH. s), 8.65 (lH, br s); MS(CI) mlz 
522 CMNH4)+, 

Example 149. Mutllin 14-N·{[l-(Methoxycarbonylmethyl)· 
tetrazol-S·ylthio]-acetyl}·carbamate 

25 Using the process described in Example 147 murilin 14-N-(iodoacetyl)-carbamate 
(133 mg, 0.25 mmol) and methyl 5-(mercapt<HeU"aZol-l-yl)-acetate (44mg, 0.25 
mmol) were convened into the title compound (77 mg. 53%), Vmax (CH2Cl2) 
3380. 2958, 1783, 1759, 1733, 1459,1217, 1183. 1116, 1016, and 939 cm-1; lH 
NMR (CDC13) interalia0.69 (3H. d,J 6.8 Hz). 0.87 (3H. d, J7.0 Hz). 1.17 (s), 

30 1.41(s),3.35 (lH, dd.J 6.5, 10.7 Hz), 4.46 and 4.56 (2H, ABq J 16.9 Hz), 5.13 
(2H, s), S.22 (IH, dd,J 1.3, 17 .3 Hz), 5.37 (lH, dd, J 1.3, 11.1 Hz), 5.69 (lH, d, 
J 8.4 Hz), 6.47 (IH, dd, J 11.0, 17.4 Hz), 8.26 (lH, br s); MS(Cl) mlz 595 
(MNH4)+. 

;f5Z 



W097/25309 PCf/EP96/05874 

. 
Example 150. Mutilin J4 .. N-{[3-(Methoxycarbonyl)·pyrid-2-
ylthio}-acetyl}-carbamate 

Using the process described in Example 147 mutilin 14-N-(iodoacetyl)-carbamate 
(133 mg. 0.25 mmol) and methyl methyl 2-mercapto-pyridine-3-carboxylate 

S (42mg. 0.25 mmol) were converted into the title compound (48 mg. 33%). Vmax 
(CH202) 3380, 2956, 1781. 1720, 1401, 1214, 1139, 1116. 1071, and 1016 
cm·l; lH NMR (CDC13) inter alia O.SS {3H, d, J 6.6 Hz), 0.84 (3H, d, J 7.0 Hz). 
1.14 {s), 1.36 (s), 3.31 (lH. dd,J 6.6, 11.0 Hz), 3.91 (2H, s), 3.94 (3H, s), 5.19 
(1H, dd, J 1.4, 17.3 Hz), 5.35 (lH, dd, J 1.4, 10.9 Hz), 5.65 (lH, d, J 8.S Hz), 

10 6.47 (IH, dd, J 11.0, 17.4 Hz), 7.20 (lH, dd J 5.0. 7.8 Hz), 8.30 (lH. dd J 1.8, 
7.8 Hz), 8.55 (lH, dd, J 1.7. 4.8 Hz), 9.45 (lH, br s); MS{CI) ml: 513 (MH)+. 

Example 151. Mutilin 14·N·[(2-Furylmethylthio)·acetyl]. 
carbamate 

Using the process described in Example 147 mutilin 14-N-(iodoacetyl)-carbamate 
15 (133 mg, 0.25 mmol) and (2-furyl)-methyl mercaptan (29 mg. 0.25 mmol) were 

convened into the title compound (43 mg, 53%). Vmax {CH2Cl2) 3382. 2930, 
1783.1734, 1483.1206, 1152.1116, 1014, and938 cm-I; lHNMR (CDCl3) 
inter alia 0. 73 (3H, d. J 6.6 Hz). 0.87 (3H. d. J 7 .0 Hz). 1.18 (s), 1.42 (s), 3.35 
(lH, dd.J 6.7, 10.7 Hz), 3.48 and 3.56 (2H. ABq J 15.7 Hz), 3.76 (2H, s), S.21 

20 (lH, dd, J 1.4, 17.3 Hz). 5.36 (lH. dd, J 1.3, 11.1 Hz), 5. 70 (lH, d, J 8.4 Hz), 
6.21(1H.d,J3.4Hz),6.28(1H,Jd1.9.5.01 Hz),6.48(1H,dd,J 11.0, 17.4 
Hz), 7 .34 (lH. dd J 0.8, 1.9 Hz), 7.80 (lH. br s); MS(CI) mlz 535 (MN14)+. 

Example 152. Mutilin 14·N·[(2,3-Dihydroxypropylthio)-acetyl]­
carbamate 

25 Using the process described in Example 147 mutilin 14-N-(iodoacetyl)-carbamate 
(133 mg, 0.25 mmol) and 3-mercapto-l,2-propane-diol (0.021 ml, '27 mg, 0.25 
mmol) were convened into the title compound (37 mg. 28%); Vmax (CH2Cl2) 
3380, 2929, 1782, 1733, 1471, 1409, 1206. 1115, and 1016 cm-I~ lH NMR 
(CD03) inter alia 0.14 (3H, d. J 6.S Hz). 0.87 (3H, d, J 1.0 Hz). 1.17 (s). 1.42 

30 (s). 2 . .56 - 2.81 (2H,m), 3.12 ( IH, s, exch. D20). 3.35 (lH. dd, J 6.6, 10.5 Hz; d, 
J 6.4 after DiO exch.). 3.50 - 3.58 (1 H, m), 3.96 - 4.11 (2H. m). 4.13 - 4.21 (lH, 
m), 5.21 (lH, dd. J 1.3, 17 .4 Hz), S.36 (lH, d, J 11.1 Hz). S.69 (lH. d, J 8.4 Hz), 
6.47 (lH, dd. I 11.0, 17.4 Hz). 7.99 (1 H, br s); MS(ES+) mlz 529 (MNH4)+. 
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Example 153. Mutilln l 4·N·[(Pyrid·2·ylthio )·acetyl]-carbamate 

Using the process described in Example 147 mutilin 14-N·{iodoacetyl)-carbamate 
(133 mg, 0.25 mmol) and 2-mercapto-pyridine (28 mg, 0.25 mmol) were 
converted into the title compound (107 mg, 83%), Vmu (CHzC12) 3557. 3379, 

S 3151,2932. 1779,1733,1584. 1527.1456.1417,1220. 1152,1116,1034,and 
1016 cm-1; lH NMR (CDCl3) inter alia 0.56 (3H. d, J 6.4 Hz), 0.84 (3H, d. J 
7.0 Hz), 1.14 (s), 1.38 (s), 3.32 (lH, d, J 6.5, Hz), 3.70 and 3.84 (2H. ABq. J 
14.5 Hz), 5.19 OH. dd,J 1.5, 17.4 Hz), 5.35 OH. dd, J 1.5, 10.9 Hz). 5.65 (lH, 
d,J 8.6 Hz), 6.57 (lH, dd, J 10.9, 17.3 Hz), 7.06- 7.16 (lH, m), 7.24- 7.30 {2H, 

10 m), 7.55 (lH, m), 8.42 - 8.45 CIH. m), 10.71 (lH, br s); MS(El) m/z 514 (M+); 
Found: 514.2485, C2gH3gN205S requires 514.2501. 

Example 154. Mutilin 14·N·[(Cyanotbio)-acetyl)-carbamate 

Using the process described in Example 147 mutilin 14-N-(iodoacetyl)-carbamate 
(133 mg, 0.25 mmol) and ammonium thiocyanate (19 mg, 0.25 mmol). in the 

15 absence of potassium carbonate. were convened into the title compound (105 mg, 
90%), Vmax (CH2Cl2) 3376. 2931, 1752, 1735, 1721, 1472.1216, 1188, 1116, 
1016, and 939 cm·l; lff NMR (CDCl3) interalia 0.72 (3H, d,J 6.9 Hz), 0.88 
(3H, d, J7.0 Hz), 1.18 (s), 1.41 (s), 3.36 (lH, dd,J 6.6, 10.4 Hz), 4.37 (2H, s). 
S.23 (lH. dd, J 1.3. 17.3 Hz), 5.38 (lH, dd, J 1.2, 10.9 Hz), 5.68 (lH, d, J 8.5 

20 Hz), 6.41 (lH, dd,J 11.0, 17.4 Hz), 7.94 (lH, br s); MSCES·) m/z 461 (M-H)-. 

Example 155. Mutilin 14-N·[N-Acetylglycyl]carbamate 

Mudlin 14-N-(azidoacetyl)carbamate (113 mg, 0.25 mmol) in dry tctrahydrofuran 
(1 ml) under argon was treated with tri-n-butylphosphine (0.045 ml, SS mg. 0.275 
mmol) and the mixture was stirred under argon for 1 h. The solution was then 

25 cooled to -S0°C and acetyl chloride (0.024 ml, 21 mg, 0.275 mmol) was added. 
The mixture was stirred for 45 min and then saturated aqueous NaHC03 (0.5 ml) 

was added and the mixture was allowed to warm to room temperature. Ethyl 
acetate and brine were added, the layers were separated and the ethyl acetate layer 
was dried (MgS04)and evaporated. The residue was chromatographed on silica 

30 gel, eluting with ethyl acetate hexane mixtures to give the title compound (20 mg, 
17%), Vmax (CH2Cl2) 3427, 3385. 2961. 2935, 1783, 1756, 1732. 1674. 1509, 
and 1474cm·1; lH NMR (CDCl3) inter alia 0.11 (3H, d. J 6.8 Hz), 0.87 (3H, d. 
J 7.0 Hz). 1.17 (s), 1.41 (s). 2.04 (s), 2.54 (1 H, br d J 6.0 H:r.\), 4.38 and 4.47 
(2H, dABq,J 4.9 and 19Hz), S.21 (IH,dd, J Ll, 17.3 Hz), 5.36 (lH, dd,J 1.1, 
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10.9 Hz). 5.68 (lH, d. J 8.4 Hz). 6.26 (lH. br t. J ca. 4.6 Hz), 6.46 (lH. dd, J 
11.l, 17.4 Hz). 8.06 (lH. brs); CMS) (ES-) 461 CM-H)-. 

Example 156. Mutilin 14-N·(N,N-Diethylglycyl)carbamate 

Mutilin 14-N-{iodoacetyl)carbamate (133 mg. 0.25 mmol) in diethylether (1.5 ml) 
5 was treated with diethylamine (0.03 ml). After 2 h and 6 h funher aliquots of 

diethylamine (0.03 ml) were added and stirring was continued for a funher 17 h. 
Ethyl acetate I water were added followed by IM NaOH (2ml). The aqueous 
layer was re-extracted with ethyl acerate, and combined ethyl acetate layers were 
dried (MgS04). and evaporated. Chromatography on silica gel, eluting with 

10 ethyl acetate I hexane 6:4, and evaporation of requisite fractions gave the title 
compound (103 mg. 83%), MS(CI) mlz 477 (MH)+. 

Example 157. Mutilin 14-{N-[(1-Methyl-l,2,3-triazol-4-yl)· 
carbonyl)·carbamate} 

Step 1. (3R)·3-Deoxo-11-deoxy·3-metboxy·ll·oxo-4-epi·mutilin 14-{N-((1. 
15 methyl-1,1,3-triazol-4-yl)carbonyl)carbamate} 

t-Methyl-1,2,3-triazole-4-carboxylic acid (2.00 g) in dichloromethane (50 ml) at 
room temperature was treated with oxaiyl chloride (2.40 g) and two drops of 
DMF for 3 h. IR analysis showed complete conversion to the acid chloride. The 
solvent and excess oxalyl chloride were removed in vacuo and the residue was re-

20 evaporated from toluene to yield the acid chloride as a white solid. 

The acid chloride (0.436 g), silver cyanate (0.450 g) and (3R)-3-deoxo-l 1-deoxy-
3-methoxy-1 l-oxo-4-epi-mutilin (0.334 g) were then suspended in dry dichloro­
methane (5 ml) and stirred at room temperature for 4 h. The resulting suspension 
was filtered through Celite. washing well with dichloromethane. The organic 

25 solution was washed with water, saturated sodium chloride solution and dried 
(MgS04). After filtration, the solvent was evaporated to yield the crude product. 
Purification by silica gel chromatography, eluting with ethyl acetate - hexane 
mixtures. provided the pure product as a colourless foam. (0.486 g); 1 H NMR 
(CD03) 0.90 (3H, d, J6.9Hz), 1.00 (3H. d. J6.4Hz). 1.05·1.80 (m), 1.21 (3H, s), 

30 1.30 (3H, s). 1.90-2.10 (2H, m}. 2.14-2.28 (JH, m) 2.52 OH. dd, J10.l.15.3Hz), 
2.90 (lH, q, J6.4Hz), 3.24 (3H. s). 3.40-3.55 (lH. m). 4.20 (3H, s), 5.00 (lH, d, 
J17.SHz), S.30 (lH, d, J10.8Hz), 5.83 (lH, d, J 9.9Hz). 6.78 OH. dd, 
JI0.7,17.SHz), 8.20 (JH. s) and 9.10 (IH. s). 
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Step 2. Mutilin 14·{N·(Cl·Methyl-l,2,3·triazol4·yl)carbonyl]carbamate} 

The product from step l, (0.450 g) in 1,4-dioxan (4 ml) was stirred at room 
temperature for 8 h with Lukas reagent (1.25 ml). The solution was then diluted 
with ethyl acetate and neutralized with saturated sodium hydrogen carbonate 

5 solution. The organic solution was washed with sarurated sodium chloride 
solution, dried {MgS04) and evaporated to yield the crude product. After 
purification by silica gel chromatography, the title compound was isolated as a 
white solid, (0.405 g); 1H NMR (CDCl,) 0.79 (3H, d, 16.5 Hz). 0.89 (3H, cf. 
J7.0Hz), 1.20 (3H, s), l.40-1.90 (m), 1.52 (3H, s), 2.08-2.45 (SH, m), 3.39 (lH, 

10 dd, J6.6,l 1.0Hz), 4.19 (3H. 3), 5.22 (lH. dd, Jl.5,17.4Hz), 5.39 (lH, dd, 
Jl.4,10.9Hz). S.83 (lH, d, J8.4Hz). 6.59 (lH, dd, J10.9S.17.3Hz} 8.19 (lH. s) 
and 9.03 (lH, s); MS (NH, DCI) mJz 490 (MNH4+), 473 (MH+). 

Example 158. Mutilin 14-{N-[(1,2,3-thiadiazo1·4-yl)· 
carbonyl)carbamate} 

15 Step 1. (3R)-3-Deoxo-ll-deoxy-3-methoxy-11-oxo-4-epi·mutmn 14-{N­
[(1,1,3 .. thiadiazol-4-yl)- carbonyl]carbamate} 

1~3-Thiadiazole-4-carboxylic acid was converted to the acid chloride and 
teactcd with (3R)-3-deoxo-l l-deoxy-3-methoxy-11-oxo-4-epi-mutilin (0.334 g) 
as described for Example 157. Following purification by silica gel 

20 chromatography the title compound was obtained as a colourless foam (0.490 g); 
lH NMR (COCJ3) 0.90 (3H, d, J6.9Hz), l.00 (3H, d, J6.4Hz), 1.05-1.68 (m), 
1.21 (3H, s). 1.30 (3H, s), 1.7-1.82 (2H, m), 1.92-2.10 (2H, m), 2.14-2.28 (lH, 
m) 2.58 (Ifft dd, J10.l,1S.3Hz), 2.90 (lH, q, J6.3Hz). 3.25 (3H, s), 3.40-3.55 
(lH. m), 5.02 ( lH, d, J t 7 .5Hz). 5.32 { lH, d, J1 O.OHz), 5.89 (1 H. d, J 9.9Hz), 

25 6.77 (lH. ddt Jl0.6,17.SHz}, 9.42 (lH, s) and 9.43 (lH. s). 

Step 2. Mutilin 14-{N-[(1,2,3-thiadia7.ot .. 4-yl)carbonyl]carbamate} 

The product from step l, (0.460 g) in 1,4"'1ioxan (4 ml) was stirred at room 
temperature for 7 h with Lukas reagent (1.2S ml). The solution was then diluted 
with ethyl acetate and neutralized with saturated sodium hydrogen carbonate 

30 solution. The organic solution was washed with saturated sodium chloride 
solution. dried (MgS04) and evaporated 10 yield the crude product. After 
purification by silica gel chromatography, the title compound was isolated as a 
white solid, (0.359 g); lH NMR (CDCl3) 0.81 (3H. d, J6.7 Hz). 0.90 (3H, d, 
n.OHz), 1.20 (3H, s), 1.38-1.88 (m), 1.5S (3H, s), 2. 10~2.45 (SH. m). 3.39 OH. 
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dd, J6.6,10.9Hz), 5.22 (lH. dd, JI.5.17.2Hz). 5.40 {lH. dd, JJ.4.11.lHz). 5.89 
(lH. d. J8.5 Hz). 6.59 (IH, dd, JI t.05,17.4Hz) and 9.40 (2H, s): MS {NH4 DC!) 
mlz 493 (MNH4+). 

Example 159. Mutilin 14-{N-[(1-ethyl-5-metbylpyrazol-3-yl)· 
s carbonylJcarbamate} 

Step 1. (3R)-3-Deoxo-11-deoxy-3-methoxy-U-oxo-4-epi-mutUin 14-{N·[(l­
ethyl-5-methylpyrazol-3-yJ)carbonyl]carbamate} 

1-Elhyl-5-methylpyrazole-3-carboxylic acid was convened to the acid chloride 
and reacted with (3R)-3-deoxo-1 l-deoxy-3-metboxy-l l-oxo-4-epi-mutilin (0.334 

10 g) as described for Example 157. Following purification by silica gel 
chromatography the title compound was obtained as a colourless foam (0.140 g); 
lH NMR (CDCl3) 0.90 (3H. d, J6.9Hz), 1.00 (3H. d, J6.4Hz). 1.05-1.64 (m). 
1.20 (3H, s). 1.37 (3H. s), 1.42 (3H, t, J7.3Hz), 1.71(1H. d, 15.SHz), 1.79 (IH, s), 
1.95-2.10 (2H, m), 2.12-2.29 (lH, m), 2.31 (3H. s), 2.52 (lH, dd, Jl0.l,15.3Hz). 

15 2.92 (lH, q, J6.3Hz), 3.22 (3H. s), 3.40-3.55 (lH, m). 4.12 (2H. q. J7.2SHz), 5.02 
(lH, d, 117.SHz), 5.28 (lH, d, Jl0.7Hz), 5.83 (lH, d, J 9.9Hz), 6.63 (lH, s), 6.78 
(lH, dd, Jl0.7,17.SHz), and 8.88 (lH, s). 

Step 2. Mutilin l4-{N-[(1-ethyl-S-methylpyra1.0l-J..yl)carbonyl)carbamate} 

The product from step 1. (0.130 g) in 1,4-dioxan (3.5 ml) was stirred at room 
20 temperature for Sh with Lukas reagent (1.0ml). The solution was then diluted 

with ethyl acetate and neutralized with saturated sodium hydrogen carbonate 
solution. The organic solution was washed with saturated sodium chloride 
solution, dried (MgS04) and evaporated to yield the crude product. After 
purification by silica gel chromatography, the title compound was isolated as a 

2S white solid, (0.133 g); lH NMR (CDCl3) 0.80 (3H, d, J6.5 Hz). 0.90 (3H. d, 
n.OHz), 1.19 (3H, s), 1.35-1.88 (m), J.46 (3H, t, n.22Hz), 1.55 (3H, s), 2.30 
(3H. s), 2.05-2.45 (SH, m), 3.38 (lH, dd. J6.5,10.9Hz), 4.10 (2H, q, J7.2SHz), 
5.22 (lH, dd, Jl.6,17.4Hz), 5.39 (lH, dd. JJ.4,J0.9Hz), 5.85 OH. d, J8.5 Hz), 
6.59 OH. dd. 111.0.17.4Hz) 6.61 {IH, s) and 8.80 (lH, s); MS (El) m/z 499. 
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Example 160. Muti1in 14-{N-[(1,S-Dimethylpyrazol·3·yl)· 
carbonyl]carbamate} 

Step 1. (3R)-3-Deoxo-11-deoxy-3-methoxy-J 1-oxo-4-epi-mutiUn 14-{N-[(1,5-

dimethylpyraml·3·yl)carbonyl]carbamate} 

5 1,S-Dimethylpyrazole-3-carboxylic acid was convened to the acid chloride and 

reacted with (3R)-3-deoxo-l l-deoxy-3-methoxy-l 1-oxo-4-epi-mutilin (0.334 g) 

as described for Example 157. Following purification by silica gel 
chromatography the title compound was obtained as a colourless foam (0.450 g); 

1 H NMR (CDCl3) 0.90 (3H, d, I6.9Hz). 1.00 (3H, d. J6.4Hz). 1.05-1.65 (m). 

10 1.20 (3H, s). 1.35 (3H, s), 1.70(1H, d, J6.5Hz). 1.78 (lH. d, 12.2Hz), 1.95-2.10 

(2H. m). 2.14-2.28 (lH. m), 2.30 (3H, s), 2.51 (lH, dd. J10.l,15.3Hz), 2.92 OH. 
q, J6.3Hz), 3.22 (3H, s), 3.40-3.57 (lH, m), 3.81 (3H. s), 5.0 (lH, d. J17 .2Hz), 

S.29 OH. d, J10.7Hz), 5.82 OH. d, J 9.9Hz). 6.63 (lH, s). 6.78 OH. dd, 
Jt0.7,17.SHz), and 8.84 (lH, s). 

15 Step 2. Mutilin 14-{N-[(l,5·dimethylpyra7.ol·3·Yl)carbonyl]carbamate} 

The product from step 1, (0.420 g) in 1,4-dioxan (4.0 ml) was stirred at room 

temperature for 4 h with Lukas reagent (1.4 ml). The solution was then diluted 

with ethyl acetate and neutralized with saturated sodium hydrogen carbonate 

solution. The organic solution was washed with samrated sodium chloride 

20 solution, dried (MgS04) and evaporated to yield the crude product. After 
purification by silica gel chromatography, the title compound was isolated as a 
white solid, (0.360 g}; 1H NMR (CDCl,) 0.80 (3H, d, J6.5 Hz), 0.90 (38. d, 

17.0Hz). 1.19 (3H, s). 1.32-1.88 (m). 1.55 (3H. s), 2.29 (3H, s), 2.05"2.45 (SH, 

m), 3.39 (IH, dd, J6.5,10.9Hz), 3.80 (3H, s), 5.22 (lH. dd, Jl.6,17.4Hz). 5.39 

25 OH. dd, I1.4,10.9Hz). 5.82 (tH. d, J8.5 Hz), 6.60 (lH, dd. Jl 1.0,17 .4Hz) 6.62 

(lH, s) and 8.79 (lH, s); MS (El) m/z 485. 

Example 161. Mutilin 14-[N-(N·Methylnipecotyl)carbamate] 

Step 1. (3R)-3-Deoxo-1J .deoxy-3-methoxy-11-oxo-4 .. epi-mutilin 14-(N ·(N­

methylnipecotyt)carbamate] 

30 {±)-Ethyl N-methylnipccotatc (5.0 g) was dissolved in SM hydrochloric acid (100 

ml) and stirred at room temperature for 16 h. The solution was then evaporated at 

reduced pressure and the residue re-evaporated from toluene (x2). Trituration 
gave the hydrochloride salt of (±)-N-methylnipecotic acid as a white solid (3.91 

g). 
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The hydrochloride salt of (±)-N-methylnipecotic acid (LO g) was suspended in 
dichloromethane (25 ml) and stirred at room temperature for 2 h with oxalyl 
chloride (0.58 ml) and DMF {l drop}. The solvent was then evaporated to yield 
the hydrochloride salt of N-methylnipecoryl chloride as a pale yellow solid. 

5 The above acid chloride (0.596 g) was suspended in dry dichloromethane and 
stirred at room temperature for 4 h with {3R)-3-deoxo-11-deoxy-3-methoxy-1 l­
oxo-4-epi-mutilin (0.334 g), silver cyanate (0.450 g) and triethylamine (0.276 
ml). The suspension was then filtered through Celite, diluted with ethyl acetate 
and washed with water and saturated sodium chloride solution. The organic 

10 solution was dried (MgS04), filtered and evaporated to yield the crude product. 
Silica gel column chromatography. eluring with a gradientof0-5% 9:1 methanol/ 
35% ammonia solution in dichloromethane gave the ride compound as a 
diastereomeric mixture and as a colourless oil (0.290 g); 1 H NMR (CD03) 0.85 
and 0.88 (2xd. a113H. J6.9Hz). l.00 (3H. d, J6.4Hz), 1.05-1.85 (m). 1.20 (3H, s), 

15 1.25 (3H. s). J .9-2.40 (6H, m). 2.32 (3H. 2xs). 2.48 (lH. m). 2.69(1H. broad 
res.). 2.80-2.98 (3H, broad q,). 3.22 (3H, s), 3.40-3.53 (lH, m). 4.98 (lH. d, 
Jl7.6Hz). 5.29 (lH, d, Jl0.7Hz), 5.62-5.72 (lH. 2xd, J9.9Hz) and 6.78-6.91 
(IH,m); MS (El) m/z 503. 

Step 2. Mutilin 14-(N-(N-Methylnipecotyl)carbamate] 

20 The product from step l. (0.250 g) in 1.4-dioxan (3.0 ml) was stirred at room 
temperature for 4 h with cone. hydrochloric acid (2.0 ml). The solution was then 
diluted with ethyl acetate and neuualized with saturated sodium hydrogen 
carbonate solution. The organic solution was washed with saturated sodium 
chloride solution, dried (MgS04) and evaporated to yield the crude product. After 

25 purification by silica gel chromatography. eluting with a gradient of0-5% 9:1 
mcthanol/35% ammonia solution in dichloromethane, the title compound was 
isolated as a diastereoisomeric mixture and as a white foam. (0.205 g); lH NMR 
(CDCl3) 0.78 (3H, 2xd. J6.7 Hz}. 0.89 (3H. d, J7 .OHz.), 1.19 (3H. s), 1.35-2.40 
(m), 1.47 (3H, s), 2.30 (3H, 2xs),2.63-2.90 (2H. broad res.). 3.35 (lH. broad 

30 res.). 5.22 (lH, d, J17.4Hz). 5.39 (lH, dd. J1 .4,11.0Hz), 5.60-5.72 (1 H, 2xd, J8.5 
Hz), and 6.63 (lH, dd, JI l.0,17.4Hz); MS (El) m/z 488. 
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Example 162. Mutilin 14-[N-(1·Methylpyrrolidin·3·oyl)· 
carbamate] 

Step 1: 3-Ethoxycarbonyl-1-methylpyrrolidin·l·one 

l-Methyl-2-pyrrolidinone (9.9 g) and diethyl carbonate (SO g) were dissolved in 

S toluene and refluxed for 1 h with the provison for the removal of water {Dean and 

Stark apparatus). After cooling, sodium hydride (50% dispersion in oil; 8.53 g) 

was carefully added and the stirred suspension was heated to reflux for 4 h under 

an atmosphere of argon. After cooling, acetic acid (15 ml) was added and the 

suspension was filtered. The filtrate was evaporated and the residue 

10 chromatographed over silics gel to yield the desired product as a colourless oil 

(S.9 g); lH NMR (CDCJ3) 1.30 (3H, t), 2.18-2.50 (2H, m), 2.88 (3H. s), 3.3-3.59 

(3H, m), 4.25 (2H. t). 

Step 2. 3-Ethoxycarbonyl-1-methylpyrrolidine 

The product from step I (2.0 g) was dissolved in dry dichloromethane (MDC) 

15 and added to a solution of triethyloxonium teuafluoroborate (2.8 g) in MDC (100 

ml). The solution was stirred under argon at room temperature for 16 h •• and then 

evaporated. The residue was dissolved in ethanol, cooled to ice-bath temperature 

under argon and sodium borohydride (0.889 g) was added. The resulting solution 

was stirred at room remperature for 16 h. Water (15 ml) was added and the 

20 solution was evaporated and re-evaporated from toluene (x2). The residue was 

chromatographed over siUca gel, eluting with a gradient of 0-20% methanol/35% 
ammonia solution (9: 1) in MDC, to yield the desired product as a pale yellow oil 

(0.450 g); MS (ES) mlz 158 (MH+). 

Step 3. (3R)-~Deoxo-ll-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-[N ·1· 

25 methylpyrrolidin-3-oyl)carbamate] 

The ethyl ester from step 2 was convened to the acid chloride by the procedure 

described in example 5. step 1. This acid chloride was reacted with (3R)-3-
deoxo-ll-deoxy-3-methoxy-11-oxo-4-epi-murilin (0.668 g) according to the 

procedure of example 5 to yield the title compound as a diastereomeric mixtutc 

30 and as a pale yellow foam (0.350 g); MS (£S) m/z 489 (MH+). 

Step 4. Mutilin 14-[N·(l·Methylpyrrolidin·3-oyl)carbamate] 

The product from step 3, (0.320 g) in 1.4-dioxan (4.0 ml) was stirred at room 

temperature for 4 h with cone. hydrochloric acid (2.0 ml). The solution was then 

diluted with ethyl acetate and neutralized with saturated sodium hydrogen 



.. 

W097115309 PCT/EP96/05874 

carbonate solution. The organic solution was washed with saturated sodium 
chloride solution, dried (MgS04) and evaporated to yield the crude product. After 
purification by silica gel chromatography, eluting with a gradient of0-5% 9:1 
methanol/35% ammonia solution in dichloromethane. the title compound was 

S isolated as a diastereoisomeric mixture and as a pale yellow foam, (0.245 g); 
lHNMR (CD03) interalia 0.75 (3H,d,J6.7 Hz). 0.89 (3H.d.J7.0Hz).1.19 
(3Jt s). 1.48 (3H, s). 2.42 (3H. 2xs),2.82-3.05 (2H. broad res.). 3.37 OH. broad 
res.), 5.22 (lH, d), S.38 (lH, d) S.60-5.72 (IH, 2xd, J8.6 Hz). and 6.50-6.65 (lH, 
m); MS (ES) mlz 415 (MH+). 

10 Example 163. Mutilin 14-[N·C1·Allylpiperidin·4-oyl)carbamate] 

Step 1. (JR)-3-Deoxo-U-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-[N·(l· 
allylpiperidin-4-oyl)carbamate] 

l-Allylpiperidine-4-carboxylic acid was converted to the acid chloride 
hydrochloride by the procedure described in Example 161. This acid chloride 

15 was then reacted with (3R)-3·deoxo-l 1-deoxy-3-methoxy-1 l-oxo-4-epi-mutilin 
(0.334 g) by the procedure outlined in Example 161 to yield the tide compound 
as a colourless foam (0.373 g) after silica gel column chromatography; MS (ES) 
mlz 529 (MH+). 

Step 2. Mutilin 14-[N-(1-Allylpiperidin-4-oyl)carbamote} 

20 The product from Step l, (0.340 g) in 1.4-dioxan (3.0 ml) was stirred at room 
temperature for 7 h with cone. hydrochloric acid (2.0 ml}. The solution was then 
diluted with ethyl acetate and neutralized with saturated sodium hydrogen 
carbonate solution. The organic solution was washed with saturated sodium 
chloride solution, dried (MgS04) and evaporated to yield the crude product. After 

25 purification by silica gel chromatography. eluting with a gradient of ()..10% 9: I 
methanol/35% ammonia solution in dichlorornethane. the title compound was 
isolated as a white soUd. {0.192 g); J H NMR (CD03) 0.75 (3H. d. J6.5 Hz). 0.89 
(3H. d, J7.0Hz), l.20 (3H. s). 1.40-2.45 (m). l.45 (3H. s), 2.90-3.10 (SH, m), 
3.39 (lH, dd, J6.6,10.4Hz), 5.10-5.30 (3H. m). 5.37 (lH, dd, Jl.2,10.9Hz), 5.70 

30 OH. d. J8.4Hz). 5.78·5.98 OH. m). 6.50 (lH. dd, Jll.10,17.4Hz) and 7.43 (lH, 
s); MS (ES) m/z 515 (MH+) . 
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Example 164. Mutilin l 4·[N-(1-Cyclopropylmethylpiperidin-4-
oyl)carbamate} 

Step 1. (3R)·J.Deoxo-11-deoxy-3-methoxy-11·oxo-4-epi-mutilin 14-[N·l· 
cyclopropylmetbylpiperidin4-oyl)carbamate] 

S l-Cyclopropylmethylpiperidine-4-carboxylic acid was convened to the acid 
chloride hydrochloride by the procedure described in Example 161. This acid 
chloride was then reacted with (3R)-3-deoxo-1 l-deoxy-3-metboxy-11-oxo-4-epi­
mutilin (0.334 g) by the procedure outlined in Example 161 to yield the tide 
compound as a colourless foam (0.450 g) after silica gel column chromatography; 

10 MS (El) m/z 542 (M+). 

Step l. Mutilin 14-(N-(1-cyclopropylmethylpiperidin-4-oyl)carbamate) 

The product from step l. (0.400 g) in 1,4-dioxan {5.0 ml) was stirred at room 
temperature for 7 h with cone. hydroch1oric acid (2.0 ml). The solution was then 
diluted with ethyl acetate and neuttalized with saturated sodium hydrogen 

15 carbonate solution. The organic solution was washed with saturated sodium 
chloride solution, dried (MgS04) and evaporated to yield the crude product. After 
purification by silica gel chromatography, eluting with a gradient of 0-10% 9:1 
methanol/35% ammonia solution in dichloromethane, the title compound was 
isolated as a white solid. (0.190 g}; 1 H NMR (CDCl3) 0.12 (2H,m). 0.53 (2H. 

20 m), 0.75 (3H. d. J6.5 Hz), 0.90 (3H. d. J7.0Hz), 1.20 (3H, s). 1.35-2.40 (m). 1.42 
(3Ht s). 2.95-3.18 (3H, m), 3.39 OH. dd, J6.6,10.4Hz), S.25(1H. dd, Jl.4_ 
17 .4Hz). 5.38 (1 H. dd. Jl.2,10.9Hz), S. 10 (I H. d, J8.4Hz). 6.50 (lH. dd, 
Jl t.10,17.4Hz) and 7.40 (lH, s); MS (El) m/z 515. 

Example 165. Mutilin 14-[N-(nipecotyl)carbamate] 

25 Step 1. N-t-Butoxycarbonyl nipecotic acid 

(±}-Nipecotic acid was dissolved in water (25 ml) and stirred rapidly at room 
temperature for 16 h with a solution of r-butoxycarbonyl anhydride (3.27 g) in 
1,4-dioxan (25 ml). The solution was then evaporated to small volume. adjusted 
to pH 2.0 by the addition of SM hydrochloric acid solution, and the resulting 

30 piecipitate was exncted with dichtoromethane. The organic solution was 
washed with brine, dried (MgS04) and evaporated at reduced pressure. The 
residue was triturated with ether/hexane and the resulting white solid collected by 
filttation (1.10 g); MS (El} mlz 229 
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Step 2. Mutilin 11-dichloroacetyl·14-[N·(N-t-butoxycarbonyl­
nipecotyl)carbamate] 

The product from Step 1 (0.458 g) was convened to the acid chloride by the 
procedure described in Example 161. This was then dissolved in dry 

5 dochloromethane (20 mJ) and stirred vigorously at room temperature for 3 days 
with silver cyanate (0.6 g), mutilin 11-dicbloroacetate (0.432 g) and 
tettakis(triphenylphosphine) palladium(O) (0.002 g). The suspension was filtered 
through Celite and the solvent evaporated at reduced pressure. The residue was 
chromatographed over silics gel, eluting with ethyl acetate/hexane mixtures to 

10 provide the title compound as a white foam (0.213 g); Vmax (CH202) 3383, 
1784. 1755. 1735, 1686 cm· I. 

Step 3. Mutilin 14-[N-(N-t-butqxycarbonyl- nipecotyl)carbamate] 

The product from Step 2 was dissolved in tetrahydrofuran (2 ml) and stirred 
vigorously at room temperature for 1.5 h with IM sodium hydroxide solution 

15 (0.407 ml). The reaction solution was diluted with ethyl acetate. washed with 
brine. dried (MgS04) and evaporated. Silica gel column chromatography 
provided the title compound as a diastereoisomeric mixture and an oil (0.103 g); 
Vmax (CH~l2) 3540, 3419, 1783, 1732. 1697 cm·l; MS (ES) mlz 573 ([M-H]·). 

Step 4. Mutilin 14-[N-(nipecotyl)carbamateJ 

20 The product from Step 3 (0.08 g) was dissolved in dicbloromethane (2 ml) and 
stirred at room [emperature for 16 h with trifluoracetic acid (0.120 mJ). The 
solvent was then evaporated and the residue was panitioned between ethyl acetate 
and saturated sodium hydrogen carbonate solution. The organic solution was 
washed with brine. dried (MgS04) and evaporated at reduced pressure. Silica gel 

25 column chromatography. eluting with a gradient of 0-10% methanol/35% 
ammonia solution (9: l) in dichloromethane provided the title compound as a 
diastereoisomeric mixture and as a white foam (0.035 g); Vmax (CH202) 1771, 
1734. 1702cm-l; lff NMR (CDCl3) inter alia 0.18 (3H, 2 x d, 6.9 Hz). 0.89 (3a 
d, 7.02), 1.20 (3H. 2 x s,), l.48 (3H. s), 3.32·3.41 (IH, broad res.). 5.22 (lH, d, 

30 J17.3Hz). 5.37 OH. d, Jl 1.lHz). and 6.60 (lH. 2 x dd, Jl0.9, 17.3Hz); MS (Cl) 
mlz 475 (MH+). 
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Example 166. Mutilin 14·[N-(4-amino-3-methoxybenzoyl)]· 
carbamate 

Step 1. 3-Methoxy4-Nitroben7.0yl chloride 

To a stirred solution of 3-methoxy-4-niuobenzoic acid (1.2lg, 6.24mmol) in dry 

5 dichloro- methane (6ml) was added oxalyl chloride (1.lml) followed by N,N­
dimethylfonnamide (1 drop). The mixture was stirred at room temperature under 
argon for 3 hours. The solvent was evaporated in vacuo. The residue was 
purified by chromatography on silica gel eluting with 50% ethyl acemse in hexane 
to yield the title compound (0.89g, 66%); Vmax (CH2C2) 177Jcm-1; MS (El) 

10 m/z 215 (M+). Found M+ 214.9984. CgH6N04Cl requires 214.9985. 

Step 2. (3R)·3-Deoxo-ll-deoxy-3-met hoxy-1 l-oxo-4-epi-mutilin-14-(N-(3· 
methoxy-4-nitrobenzoyl) J-carbamate 

Silver cyanate (669mg, 4.5mmol) was suspended in dry dichloromethane {lOml) 

under an atmosphere of argon. A solution of the acid chloride from Step 1 
15 (0.89g, 4.lmmol) in dichloromethane (10ml) was added and the heterogeneous 

mixture stirred at reflux under subdued light. After 40 minutes the reaction was 
allowed to cool and treated with (3R)-3-deoxo-l 1-deoxy-3-methoxy-l l-oxo-4-
epi-mutilin (668mg, 2.0mmol} and the reaction stirred for 17 hours. The mixture 
was filtered through celite. The extract was washed with saturated sodium 

20 hydrogen carbonate (x2) and brine, dried (MgS04) and the solvent evaporated in 
vacuo. The residue was purified hy chromatography on silica gel eluting with 20, 
30 and 40% ethyl acetate in hexane to yield the title compound (720mg. 65%) 
Vmax (CH2Cl2) 3054, 2987, 1780. 1698 and 1421cm-l; lH NMR (CDCl3) inter 
alia 3.23 (3H,s). 3.42-3.52 (lH.m), 4.03 (3H, s). 5.03 (lH. d, J 17.4Hz), 5.31 

25 (lH, d. J 10.7Hz}, 5.86 OH. d • .f 9.9Hz). 6.66 OH. dd,J 10.7, 17.SHz). 7.34 (lH, 
dd,J 1.6, 8.3Hz). 7.62 (lH. d. J. 1.6Hz). 7.89 OH. d. J 8.3Hz), 8.07 (lH. bs); 
MS (Cl) m/z 574.3 (MNH4+). 

Step 3. (3R)·3-Deoxo-11-deoxy-3~methoxy-l l-oxo-4-epi-mutilin-14-[N-(4-
amino-3-methoxybenzoyl) 1-carbamate 

30 (3R)-3-Deoxo-l 1-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-[N (3-mcthoxy-4-
nitro- benzoyl)] carbamate (720mg.1.29mmol) was suspended in ethanol (30ml). 
Addition of ethyl acetate (6ml) with wanning brought about complete dissolution. 
Tin(Il) chloride (1.26g, 6.65mmol) was added and the reaction wanned to reflux 
whilst under an atmosphere of argon. After 4 hours the solvent was evaporated in. 

35 vacuo and the residue taken up in ethyl acetate and water. an emulsion was 
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formed and removed by filtration through Kieselguhr. The organic phase was 
neutralised with sodium hydrogen carbonate (x2). washed with brine and dried 
(MgS04). The residue was purified by chromatography on silica gel eluting with 
20, 30. 40 and 60% ethyl acetate in hexane to yield the title compound (21 lmg, 

S 31%); Vmax (CH2Cl2) 3100. 2986, 1771.1698, 1617 and 1479cm-1; lHNMR 
(CD03) inter alla 3.22 (3H, s), 3.42-3.50 (lH, m), 3.91 (3H, s), 4.32 (2H, s)t 

5.01 (lH, d,J 17.SHz). 5.29 OH. d, J 10.7Hz). 6.66 OH. d.J8.2Hi.), 6.75 (lH, 
dd,J 10.6, 17.SHz), 7.20 (lH, dd,J 1.9, 8.2Hz),7.40 (IH,d,J l.8Hz), 7.99 
(lH,bs); MS (El} m/z 526 (M+). 

10 Step 4. Mutilin· 14-(N-(4-amino-3-methoxybenzoyl)J·carbamate 

The product of Step 3 (191mg. 0.36mmol) in dioxan (2mt) was ttcated with a 
saturated solution of zinc chloride in cone. HCI (2ml) and the reaction stirred at 
room temperamre for I hour. The solution was poured into ethyl acetate and 
saturated sodium hydrogen carbonate solution. The aqueous phase was re-

15 extracted with ethyl acetate (x2) and the combined organic phases were washed 
with brine. The organic phase was dried (MgS04) and the solvent evaporated in 
vacuo. The residue was purified by chromatography on silica gel eluting with 60, 
70, 80. 90 and 100% ethyl acetate in hexane to yield the title compound S6mg, 
30%); Vmax (CH202) 3100. 2986, 1772. 1733, 1617 and 1479cm-l; lH NMR 

20 (CD02). inter alia 3.34-3.41 (lH, m), 3.90 (3H, s). 4.29 (2H. s), 5.27 (lH. dd.J 
1.4. 17.4Hz). 5.36 (lH. dd,Jl.4. 11.0Hz). 5.83 OH. d.J 8.4Hz). 6.58 (2H, dd,J 
8.9, 15.3Hz), 6.65 (lH. d, J 6.2Hz), 7.17 (lH. dd, J 1.9 .8.2Hz), 7.37 (lH. d, J 
l.8Hz),7.85 (IH,bs); MS (NH3DCl) mi'z 513 (MH+). 

Example 167. Mutilin-14-[N-(4-fluorobenzoyl)J .. carbamate 

25 Step 1. (3R)-3·Deoxo-l l-deoxy-3-methoxy- ll·oxo-4·epi·mutilin-14-[N-(4 .. 
ftuorobenzoyl)]-carbamate 

4-Fluorobenzoyl chloride (0.S7ml, 4.82mmol) was reacted with (3R)-3-deoxo-11-
deoxy-3-methoxy-11-oxo-4-epi-mutilin (978mg. 2.92mmol) and silver cyanate 
(787mg, 5.25mmol) in dichloromethane (12ml), as for Example 166, Step 2, to 

30 afford the title compound (979mg. 82%); Vmax (CH2Cl2) 3420. 3054. 2986. 
1778. 1698, 1604 and 1479cm·l; lH NMR (CDCl3) inter alia 3.23 (3H. s), 
3.42-3.50 (lH, m), S.02 (lHt d, J 17 .SHz), S.28 (lH, d, J 9.9Hz), 5.85 (lH, d. J 
10.0Hz), 6.70 (lH, dd,J 10.7 ,17.SHz). 7.14-7.21 (2H. m). 7.84-7.89 (2H. 
m).8.07 (Utbs); MS (Cl) m/z 517 (MNH4+). 
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Step 2. Mutilin 14-[N-(4-0uorobenzoyl)]-carbamate 

The product of Step 1 (959mg, l.92mmol) in dioxane (12ml) was treated with a 
saturated solution of zinc chloride in cone. HCl (l 2ml), as for Example 166, Step 
4, to afford the title compound (140mg, 15%); Vmax (CH202) 3414, 3054, 2987. 

5 1779, 1684, 1604, and 1479cm-1; lH NMR (CDCl3) inrer alia 3.33-3.40 (18, 
m), S.22 (lH, dd,J 1.4 ,l7.4Hz), 5.33 (JH,dd,J 1.4, 10.9Hz), 5.81 (IH,d,J 
8.5Hz), 6.52 (lH, dd.J 11.0. l7.3Hz), 7.03-7.17 (2H, m). 7.80-7.88 (2H. m), 
8.30 (IH, bs); MS (Electrospray) mlz 503 (MNH4+). 

Example 168. Mutilin 14-[N-(4-methylsulphonyl benzoyl)]· 
10 carbamate 

Step 1. 4·Methylsufphonylbenzoyl chloride 

To a stirred solution of 4-mcthylsulphonyl benzoic acid (lg, 4.99mmol) in dry 
dichloromethane (JOml) was added oxalyl chloride (0.88ml, 9.87mmol) followed 
by N,N- dimethyl fonnamide (2 drops). The reaction was stirred at room 

15 temperature under argon for 5 hours. The soJvcnr was evaporated ;n vacuo. The 
product was used immediately in the next reaction; Vmax (CH2Ct2) 1784cm-1. 

Step 2. (3R)·3-Deoxo-ll-deox)l-3-methoxy-J 1-oxo-4-epi-mutilin 14-(N-(4-
methyl- sulphonyl benzoyl}-carbamate 

The product from Step 1 in dichloromethane (12ml) was treated with silver 
20 cyanate (787mg. S.25mmol) and (3R)-3-deoxo-l l-deoxy-3-methoxy-1 l-oxo-4-

epi-mutilin (814mg. 2.43mmol) and the reaction stirred for 2 hours. The title 
compound was isolated by the same procedure as described in Example l ~ Step 
2, (l.19g. 91%); Vmax CCH2Cl2) 3064, 2984, 1780, 1718 and 1476cm-1; lH 
NMR (CDCl3) inrer alia 3.09 (3H, s), 3.23 (3H. s). 3.42-3.49 (lH, m). 5.03 (lH, 

25 d. J 17.4Hz). 5.31 (lH. d,J I0.7Hz), 5.85 (lH, d, J 9.9Hz). 6.68 (lH, dd, J 10.7 
,17.SHz), 7.96-8.00 (2H. m), 8.04-8.07 (2H. m), 8.12 (tH. bs); MS 
(Elcctrospray) m/z 558 (M-H-). 

Step 3. Mutilin 14-(N-(4-methylsulphonyl benzoyl)]-carbamate 

The product of Step Z (1. l 7g, 2.14mmol) in dioxane (13ml) was treated with a 
30 saturated solution of zinc chloride in cone. HCJ (13ml). as for Example 166, Step 

4, to afford the title compound (342mg. 30" ); Vmax (CH202) 3057, 2936. 1782, 
1733 and 1478cm-1; lH NMR (CDC13) inreralia 3.08 (3H, s), 3.38 (lH, dd,J 
10.7, 6.6Hz), 5.2H (lH, dd, J 17.4, 1.4Hz), 5.38 (1H, dd.J 10.9. 1.3Hz), 5.82 
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(lH, d, J 8.5Hz), 6.53 (lH, dd,J 11.1 ,17.4Hz), 7.94-7.97 (2H, m), 8.02-8.05 
(2H, m), 8.07 (lH, s); MS (Elecirospray) m/z 544 (M-H·). 

Example 169. Mutllin 14-[N·(3·(2·Dlmethylaminoethoxy)-4-
nuorobenzoyl)]·carbamate 

5 Step 1. 4-Fluoro-3-hydroxybenzoic acid 

Sulphuric acid (concentrated, l lml) was stirred and heated to 90°C. 2-Fluoro-5-
trifluoro- merhylphenol (2.5g, 13.88mmol) was added ponion wise during 2S 
minutes.. 1be mixwre was heated to 120°C for I 0 minutes. The mixture was 
cooled to ambiem temperature and poured onto a mixture of ice and water. The 

IO precipitate was isolated, washed with water and dried, to afford the title 
compound (1.0lg, 47%); Vmax (CH202) 3420, 3054. 2987, 1636 and 1422cm-1; 
MS (El) mlz 156 (M+). Found M+ 156.0223, C7H503Frequires 156.0223. 

Step .2. 3-Acetoxy-4-ftuorobenzoic acid 

The product from Step 1 ( 1.0g, 6.41 mmol) in dichloromethane (35ml) was 
15 treated with triethylamine (l.95ml. 12.97mmol) and 4-dimethylaminopyridine 

(24.7mg, 0.20mmol). The reaction was cooled in an ice-bath and treated with 
acetic anhydride (0.62ml, 6.57mmol) and stirred for 2 hours at room temperature 
under argon. The solution was washed with HCl (SM) and water. dried (MgS04) 
and the solvent evaporated in vacuo to afford the title compound (1.08g, 86%); 

20 Vmax (CH202) 3054, 2987, 1777, 1670 and 1422cm-1; MS (Electrospray) mlz 
197 (M-H-}. Found M+ 198.0326, C9H704F requires 198.0328. 

Step 3. 3-Acetoxy-4.ftuoroben1.oyl chloride 

The product from Step 2 (1.06g, S.35mmol) in dichloromethane (14ml) was 
treated with oxalyl chloride (0.60ml. 6.88mmol) followed by N,N-

25 dimethylfonnamide (l drop), as for Example 168, Step 1. The product was used 
immediately in the next reaction Vmax (CH2CI2) 1778cnr I. 

Step 4. (JR)-3-Deoxo-11-deoxy-3-methoxy-ll-oxo-4-epi-ntutilin 14-[N·(J.. 
acetoxy-4- f1uorobenzoyl]-carhamate 

The product from Step 3 in dichloromethane (20ml) was treated with silver 
30 cyanate (0.84g. 5.60mmol) and (3R)-3-deoxo-l l-deoxy-3-methoxy-11-oxo-4-epi­

mutilin (0.64g, 1.92mmol) and the reaction stirred for 3 hours. The title 
compound (70% pure) was isolated by the same procedure as described in 
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Example 166, Step 2, (l.06g, 96%}; Vmax (CH2CJ2) 3418, 3054, 2986. 1779, 
1697 and 1422cm· l; MS (Electrospray) m/z 556 (M-H+). 

Step S. (3R)·3-Deoxo-ll-deoxy-3-methoxy-ll·oxo-4-epi·mutilln 14-(N-(4-
ftuoro- 3-hydroxybenzoyl]-carbamate 

5 The product from Step 4 (1.06g, 1.90mmol of 70% pure material) in dioxane 
(15ml) was treated with I.OM sodium hydroxide solution (7ml) for 3 hours at 
room temperature. The reaction was poured into ethyl acetare and dilute HO. 
The aqueous phase was re-extracted with ethyl acetate. The organic phase was 
washed with brine, dried (MgS04) and the solvent removed in vacuo. The 

10 residue was purified by chromatography on silica gel eluting with 20, 30, 40 and 
50% ethyl acetate in hexane to afford the title compound (420mg, 43%); Vmax 

(CH2Cl2) 3420, 3054,2986, 1778, 1697, and 1480cm·l; lH NMR (CDCl3) inter 
alia 2.52 (lH, dd, I 10.1, 1S.3Hz). 2.90 (lH, q, J 6.3Hz), 3.23 (lH, s), 3.42-3.49 
(lH, m), 5.01 (lH. d, J 17.SHz), 5.27 OH. d,J 10.7Hz). 5.85 (lH. d,J9.9Hz), 

15 6.69 (lH. dd, J 10.7 and 17.5Hz), 7.14-7.21 (lH, m). 7.33·7.39 (lH, m). 7.52-
7.56 (lH, m), 8.05 OH. bs); MS (ES) m/z 516 (MH+). Found 515.2686 
C29H3aN06f requires 515.2683. 

Step 6. (3R)·3·Deoxo-11-deoxy-3-methoxy-ll-oxo-4·epi·mutilin 14·N-[3-(l· 
dimethyl- aminoethoxy)-4-fluoroben1.oylJ-carbamate 

20 The product from Step 5 (400mg, 0.78mmol) was dissolved in acetone (6ml) and 
treal'.ed with dimethylaminoethylchloride hydrochloride (I 13mg. 0.78mmol) and 
porassium carbonate (213 mg). The reaction was heated to reflux for 12 hours 
under argon. The reaction was diluted with ethyl acetate and washed with brine 
and water. The organic phase was dried (MgS04) and the solvent removed in 

25 vacuo. The residue was purifed by chromatography on silica gel eluting with 25 
and SO% edlanol in ethyl acetate to afford the ritle compound (lSOmg. 33%); 
Vmax (CH202) 3054, 2986, 1777, 1698 and 1480cm*l: lH NMR (CD03) 2.38 
(6H, s), 2.55 (lH, dd,J 10.1. 15.2Hz), 2.81 (2H. t, J 5.7Hz}, 2.91 (1H, dd,J 6.5, 
12.9Hz}. 3.23 (3H. s), 3.43-3.50 (lH, m), 4.21 (2H, t, J 5.7Hz.). 5.03 (lH, d, J 

30 17.4Hz). 5.31 OH. d, J 10.7Hz). 6.72 OH. dd, J 10.7 and 17.5Hz), 7.12-7.20 
(lH, m)t 8.02 (JH, bs). 

Step 7. Mutilin 14-N-[3-(2-dimethylaminoethoxy)-4·fluorobenzoyl]· 
carbamate 

The product from Step 6 (80mg, 0.14mmol) in dioxane (lml) was treated with 
35 cone. HCI (lml) and the reaction stirred at room temperature for4 hours. The 
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title compound was isolated by the same procedure as described in Example 166, 
Step 4, (65mg, 76%); Vmax·CCH2Cl2) 3054. 2988, 1777, 1732, 1609 and 
1422cm-l. lH NMR (CDC13) inter alia 2.45 (6H, s). 2.91 (2H, t, J 5.5Hz) 3.37 
(IH, d, J 6.4Hz), 4.28 (2H, t, J S.5Hz), 5.23 (lH. dd, J 1.3, 17.4Hz), 5.36 OH. 

5 dd, J 1.3, 11.lHz), 5.83 (lH. d, J 8.4Hz), 6.SS (lH, dd, J 11.0, 17.3Hz), 7.10-
7.19 (lH, m), 7.33-7.39 (IH, m), 7.55-7.62 (lH, m), 8.33 (lH, bs); MS (ES) m/z 
573 (M+H+), 571 CM-H-). 

Example 170. Mutilin 14-{N-[4-(2-dimethylaminoethyloxy)­
benzoyl]) .. carbamate hydrochloride 

10 Step 1 (JR)-3-Deoxo-11-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-{N-[4-(2· 
dimethyl- aminoethyfoxy)benzoyl]}-carbamate 

A solution of (3R)-3-~eoxo-l l-deoxy· 3-melhoxy-1 J -oxo-4-epi-mutilin 14-[N-(4-
hydroxy- benzoyl)]-carbamate (lg, 2mrnole) in acetone (20ml) was tteated with 
powdered K1C03 (560mg) and 2-dimethylaminoethylchloride hydrochloride 

15 (290mg), and stirred at reflux under argon for 11 hours. The mixture was diluted 
with EtOAc, washed with water. dried and evaporated. Chromatography on 
silica, eluting with 2:1 EtOAc/ EtOH gave the tide compound as a yellow foam 
{0.51g. 45%); Vmax (CHCl3) 3436, 1775. 1697, 1606, 1579, 1512. 1488, 
l 168cm-l; lH NMR 8 (CDCl3) 0.87 (3H, d, J 6.7Hz). 0.98 (3H. d, J 6.3Hz), 1.0-

20 1.6 (12H. m). J.6-1.75 (2H, m), 1.85-2.05 (2H, m), 2.1-2.2 (lH, m), 2.32 (6H, s), 
2.4-2.55 (lH, m), 2.73 (2H, t. J 5.SHz), 2.87 (lH, q, J 6.3Hz). 3.18 (3H. s), 3.35-
3.5 (lH, m). 4.08 (2H, t, J 5.5Hz), 4.95 (lH, d, J 17.SHz), 5.22 (IH, d, J 
10.7Hz), 5.81 (lH, d,J9.8Hz), 6.67 (JH. dd,J 17.5 and l0.7Hz), 6.94 (2H, d, J 
8.8Hz), 7.81 (2H. d,J 8.8Hz); MS (ammonia CI) mlz 569 (MH+, 10%), 352 

25 (20%), 317 (70%). 303 (50%), 235 (100%), 209 (70%); (negative ion 
electrosprany) mlz 561(M-H-.100%). 

Step 2 Mutilin J4-{N-[4-(2-dimethylaminoethyloxy)-ben7..oyl)}-carbamate 

The product from Step l (0.5g) in dioxan (6ml) was ice-cooled, treated with a 
saturated solution of ZnC12 in cone. HCI (2ml) and stirred at room temp. for 5 

30 hours. The mixture was diluted with EtOAc, washed with excess aqueous 
NaHC03 and water, dried and evaporated. Chromatography on silica, eluting 
with 3:1 and then 1:1 EtOAc/EtOH, gave the title compound as a gum (230mg, 
47%); Vmax (CHCl3) 3565, 3442, 1777, 1731, 1709, 1606, 1579, 1513, 1469cm· 
1; lff NMR 8(CDa3) 0. 79 (3H, d.J 6.4Hz), 0.87 {3H, d, J 6.9Hz.), 1.0-1.2 (4H, 

35 m), 1.3-1.8 (11H, m), 2.0-2.3 CSH, m). 2.36 (6H. s), 2.78 (2H, ~ J 5.5Hz), 3.36 



W097/25309 PCT/EP9'/05874 

(lH, d, J 6.3Hz). 4.11 (2H, t, J 5.5Hz), 5.20 (tH. dd,J 17.5 and 1.3 Hz). 5.31 
(IH, dd. J 11 and 1.1 Hz), 5.80 (IH, d, J 8.3Hz). 6.52 (lH, dd .. J 17.S and llHz), 
6.95 (2H. d, J 8.9Hz). 7.79 (2H, d, J 8.9Hz). 8.40 OH, s); MS (El) m/z 554 (M+, 
5%), 163 (100%); (NH3DCI) m/z SSS (Mff+. 30%). 235 (100%). 

S Step 3 Mutilin 14 .. {N-(4-(2-climethylaminoethyloxy)benzoyJ)} .. carbamate 
hydrochloride 

The product from Step 2 {22Smg) in EtOAc (5m1) was treated with 4M HCI in 
dioxan (0.2Sml). The solvents were evaporated to leave the product as a white 
solid (193mg). Vmax (CHCl3) 3676. 3434, 2287 (br), 1778. 1733, 1654, 1607, 

10 1468cm-l; lH NMR 8((CD3)2SO) 0.70 (3H, d, J 5.9Hz), 0.83 (3H, d, J7.7Hz) .. 
1.0-1.2 (4H:, m), 1.2-1.8 (JOH, m), 2.0-2.3 (4H, m), 2.42 (1H, s). 2.83 (6H, s), 
3.4-3.6 (3H, m), 4.43 {2H. t, J 5Hz). 4.55 (lH. d, J S.9Hz. disappears on DiO 
exchange), 5.0-5.2 (2H, m), S.60 (1 H, d, J 7 .8Hz), 6.26 ( lH, dd, J 11.S and 
11.lHz), 7.10 (2H, d, J 8.9Hz), 7.88 (2H, d. J 8.9Hz). 10.36 (lH, br s, disappears 

15 on D20 exchange), 10.63 (lH, s, disappears on D20 exchange). 

Example 171. Mutilln 14-{N-[4-(glucosyloxy)-benzoyl]}· 
carbamate 

Step 1. Mutilin 14-{N .. [4-(tetra-0..acetyl-glucosyloxy)-benmyl}}-carbamate 

A solution of acetobromo-alpha-0-glucose (41 lmg, 1 mmol) in acetone (2 ml) 
20 was added to a solution of mutilin 14-(N-(4-bydroxy-benzoyl)]-carbamate(483 

mg, l mmol) and JN sodium hydroxide (lml) in water (2 ml) and acetone (5 ml). 
After three hours at room temeperature a further ponion of lN sodium hydroxide 
(1 ml) was added followed by acetobromo-alpha·D-glucose (411 mg) in acetone 
(2 ml). The mixture was left overnight at room temperature and then diluted with 

25 water and extracted with ethyl acetate. The extract was washed with brine. dried 
(MgS04) and evaporated to a foam which was chromatographed on silica gel, 
using 20% acetone-toluene to give the product as a white foam (140 mg): Rf0.2; 
v max (CHCl3) 3439 w, 1757 br, 1721 (shoulder} cm-1.; lH NMR (d6 acetone) 
inter alia 8.6 (JH, br s, NH). 7 .80-7 .82 (2H. arom), 7 .02-7 .04 (2H, arom), 6.57 

30 (lH, dd, J 17.5, 1l)t5.81 (lH, d, J 8, H-14), 5.35 (lH, dd, J 11, 1.5), 5.32 (lH, 
dd, J 9, 9, glue H-3), 5.28 (lH, d~ J 9,9, glue H-2), 5.23 (lH, dd, J 17.S, 1.5), 
S.21 (lH, d, J 7.4, glue H-1), 5.16 (lH, dd, J 9.9. glue H-4), 4.28 (lH, dd J12.3, 
5.5, glue H-6). 4.17 (1 H, dd, 112.3, 2.5, glue H-6). 3.94 (1 H, ddd, J 7.9, 5.5, 2.5, 
gloc H-5), 3.40 (lH, dd, J 10.4. 6.5); 13c NMR inter alia 169.2, 169.4, 170.1 and 

35 170.4 (4x C=O of acetate), 98.2 {CH of glucoside); MS (+ve ion electrospray) 
mlz 814 (Mff+), 831 (MNH4+), 836 (MNa+'). 



W097/25309 
PCTIEP96/05874 

Step 2. Mutilin 14-{N-[4-(glucosyloxy)-benzoyl]}-carbamate 

The product of Step 1 ( 117 mg, 0.14 mmol) was partly dissolved in methanol ( 4 

ml) and triethylamine (0.02 ml) was added. The mixture was stirred at room 

temperature for a total of 48h during which time further ponions of ttiethyalmine 

5 (0.02 ml x 2) were added while monitoring the reaction by de. The mixture was 

evaporated to dryness and chromatographed on silica gel, using 20% methanol­

chloroform giving the title compound as a white solid (55 mg. 61%): Rf0.33; lff 

NMR (d6 acetone) inrer alia 8.00(lH, br s, NH), ca7.9 {2H, arom), ca7 .15 (2H, 

arom), 6.46 (lH, dd, J 17.6, 11), 5.77 OH. d. J 8, H-14), 5.25 (lH. dd, J 17.6, 2}. 

10 5.18 (lH. dd, J 11, 2). 4.60 (lH, d J 3.5, ex.ch D20), 4.35 (JH, d, J 3.5, exch 

D20), 4.27 (lit d, J3.5 exch D20). 3.87 {lH, dd, J 11.8, 1.4 with l)iO); MS (-ve 

ion elecrrospray) m/z 644 (100%, M-H-). 

Example 172. Mutilin 14·[N·{2·azido-phenyl·acetyl)]·carbamate 

Step l. (3R)·3-Deoxo-1l·deoxy-3-methoxy-ll·oxo-4·epi·mutilin 14·fN·(2-

15 azido-phenyJ-.acetyl)]-carbamate 

A solution of (3R)-3-deoxo-l l-deoxy-3-methoxy-11-oxo-4-epi-mutilin (667 mg. 

2 mmol) in dichloromethane (25 ml) was added to a stirred mixture of 0(-)­

alpha-azido-phenylacetyl chl~ride (5mmol) and siver cyanate (750 mgs. S mmol) 

in dichloromethane (10 ml). The mixture was stirred overnight at room 

20 temperature, filtered and evaporated to dryness. The crude product was 

chromatographed on silica gel, eluting with 5% acetone-toluene to give the title 

compound as a white solid (841 mg, 80% ), Rf 0.32; v max (CHCl3) 3389, 2119, 

1787, 1756.1719, 1697cm·l; lHNMR(CDCl3)inreralia8.0(lH,brs.exch 

D20). 7.42 {SH. arom), 6.49 OH. dd, J ca 18, 10.7), 5.70 {lH, cl. J 10), 5.52 (lH, 

25 brs, PhCH-CO), 5.26 (lH, d, J 10.7); MS (-ve ion electrospray) m/z 535 {M-H-). 

Step 2. Mutilin 14-(N-(2-azido-phenyl-acetyl))-carbamate 

The product of Step 1 (536 mg, I mmol} was dissolved in dioxan (15 ml) and a 

saturated solution of zinc chloride in cone hydrochloric acid (4 ml} was added 

with cooling in bath of cold water. The clear yellow solution was stirred at room 

30 temperature for 3.S hour. The mixture was diluted with cold aq. sodium 

bicarbonate and extracted with ethyl acetate. The extract was washed with water 

and with brine and dried (MgS04). Evaporation gave a crude product which was 

purified by chromatography on silica gel eluting with 5% acetone-toluene giving 

the title compound as a white foam (413 mg, 79%); Rf0.05; v max (CHCl3) 
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. 
3565, 3388, 2112. 1789, 1756 (shoulder). 1725 cm-I ; lH NMR (CDC13) inter 
alia 7.84 (lH, brs), 7.40 (5H, arom). 6.38 (lH, dd. J 17, 11), S.67 (1H, d, J 8.5), 
5.54 (IH. br s. PhCH-CO). 5.23 (lH. d, J 11). 5.11 (lH. d, J 17); 3.33 (lH. dd, J 
10.S, 6.5); MS (+ve ion elecm>spray) m/2 .540 (MNff4+), MS (-ve ion 

5 clcctrospray) mlz 521 (100%, M-H·). 

Example 173. 19~·Dihydro-mutilin 14-[N-(alpha-amino­
phenylacetyl)]-carbamate hydrochloride 

Mutilin 14-[N-(2-azido-phenyl-acetyl)]-carbamate (240 mg, 0.46 mmol) 
(Example 172) was dissolved in dioxan (5 ml) and water (1 ml) and 4M HO in 

10 dioxan (0.25 ml) was added. The solution was shaken with 10%Pd-C (100mg) in 
an atmosphere of hydrogen for 45 minuces. The catalyst was removed by 
filtration and washed with aqueous dioxan. The filtrate was evaporated to an oil 
and azeotroped with ethanol and with chloroform. The resulting crude solid was 
recrystallised from ethanol-ether to give the title compound as an off-white solid 

15 (123 mg, 50%), mp 175-180 °C; v max (CHCI3) ca 2600-3200. 1757, 1733, 1703 
cm· 1 ; 1 H NMR (<f4 methanol) inter alia 1.49 (SH. arom}, 5.72 (1 H, br, PhCH­
CO), 5.55 OH. d, J 8), 3.41(1H, d. J 6); 13c NMR (CDC13- d4 methanol) inter 
alia 1.1. 10.9, 14.5, 16.0, 20.4. 24.7. 26.0. 26.7, 30.2. 34.4 (CH and CH2). 36.5, 
40.5, 40.7, 41.9, 45.5, 57.0, 58.4, 71.5, 75.9, 128.5, 129.2. 130.0, 131.4, 150.5, 

20 169, 218.0; MS (NH3 DCI) mlz 499 (100%. MH+); MS(glycerol FAB) Found 
mlz 499.3170 (MH+) C29H43N205 requires 499.3172. 

Example 174. Mutilin 14-[N·( cyclohe:xyl-acetyl)]-carbamate 

Step 1. (3R)-3·Deoxo-11-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-(N. 
(cyclohexyl-acetyl)]·carbamate 

25 A solution cyclohexyl-acetyl isocyanate (2.5 rnrnol) in dichloromethane (10ml) 
was added to one of (3R)-3-deoxo-1 l-deoxy-3-methoxy-1 l-oxo-4-epi-mutilin 
(334 mg, l mmol) in dichloromethane (3 ml) at room temerature. The solution 
was stirred overnight at room temperature and evaporated to dryness. The erode 
product was chromatographed on silica gel, eluting with ethyl acetare 1:2 to give 

30 the tide compound as a white foam (252 mg, 50% ), Rf 0.42; v max (CHCl3) 
3395, 1782w, 1749, J 697 cm· I.; 1 H NMR (CDCl3) inrer alia 1.41 (lH. br s. 
exch 0i0). 6.64 (lH, dd. J 17.5, 10.5), 5.74 (lH. d. J 10}, 5.33 OH. d, J 10.5), 
5.03 (lH, d, I 17.5), 3.4-3.5 (lH, m); MS (NH3 DCI)) mlz 519 (8%. MNH4+). 
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Step 2. Mutilin 14-(N-(cyclohexyl-acetyl)]-carbamate 

The product of Step 1 (400 mg, 0.8 mmol) was dissolved in dioxan (4 ml) and a 
saturated solution of zinc chloride in cone hydrochloric acid (2 ml) was added. 
The solution was stirred at room temperature for 2 hour and then diluted with 

5 cold aq. sodium bicarbonate and extracted with ethyl acetate. The extract was 
washed with aq. sodium bicarbonate and with brine and dried (MgS04). 
Evaporation gave a crude product which was purified by chromatography on 
silica gel eluting with ethyl acetate 1 :2 giving the title compound as a white solid 
(1S2 mg, 39%); mp 198-200 °C; v max (CHCl3) 3397, 2928, 1735, 1712cm·l; 

10 lH NMR (CD03) interalia 1.29 (lH, br s), 6.49 (IH, dd. J 17.3, 11), 5.70 (lH, 
d, J 7.5), S.38 (lH, dd. J 11, 1.4), 5.23 (lH, d, J 17.3, 1.4); 3.36 (lH, dd, J 10.S, 
6.5), 2.62 (2H, d, 16.6); MS (-ve ion electrospray) m/z 486 (50%, M-H-). 

Example 175. Mutilln 14-[N-(cinnamoyl)]-carbamate 

Step 1. (3R)-3-Deoxo-11-deoxy-3-methoxy-Jl-oxo-4-epi·mutilin 14-(N· 
15 (cinnamoyJ)]-carbamate 

A solution cinnamoyl isocyanate (2 mmol) in dichJoromethane (5 ml) was added 
to one of (3R}3-deoxo-1 l-deoxy-3-methoxy-l l-oxo-4-epi-mutilin (501mg,1.5 
mmol) in dichloromethane (5 ml) at room temerature. The solution was stirred 
for 1 hour and a further ponion of cinnamoyl isocyanate (1 mmol) in 

20 dichloromethane (2.5 ml) was added. The mixture was stirred at room 

temperature for 2 days and evaporated to dryness. The crude product was 
chromatographed on silica gel. eluting with ethyl acaetate 1 :4 to give the title 

compound as a white solid (710 mg, 93%), Rf0.38; v max (CHCl3) 3400, 

1776w, 1747, 1690, 1621 cm·1.: lHNMR(CDCl3)interalia7.89(1H.d,J 16), 
25 7.59-7.65 (2H. m), 7.58 (]H. d,J 16), 7.50(1H, brs. exch D20), 7.4-7.5 (3H, 

m). 6.68 (lH, dd, J 11.S, 10.5). 5.78 (IH, d. J 10), 5.36 (lH, d. J 10.5), 5.05 
(lH. d, J 17.5). 3.4-3.5 (lH, m), 3.23 (3H, s}; MS (NH3 DCI)) mlz 508 ( MH+), 
525 (MNH4+). 

Step 2. MutiJin 14-[N-(cinnamoyl)].t2rbamate 

30 The product of Step 1 (507 mg, J mmol) was dissolved in dioxan (4 ml) and a 
saturated solution of zinc chloride in cone hydrochloric acid (2 ml) was added. 

The solution was stirred at room temperature overnight and then diluted with 

cold aq. sodium bicarbonate and extracted with ethyl acetate. The extract was 
washed with water and with brine and dried (MgS04). Evaporation gave a crude 
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product which was purified by chromatography on silica gel eluting with ethyl 
acetate 1:2 giving the title compound as a white solid (316 mg, 64%); mp 148-
151 °C; v max (CH03) 3400, 1735, 1682, 1622 cm-1; MS (NH3 DCI)) m/z 494 
(10%, MH+). 511 (12%, MNH4+). 

s Example 176. 19.20-Dihydro-mutilin 14-(1-Methylpiperidin-4-
oyl)-carbamate 

Mutilin 14-(1-methylpiperidin-4-oyl)-carbamate (lOOmg) as a solution in 1HF 
(Sml) with 10% palladium/carbon catalyst was hydrogenated for 1 hour at room 
temperature. The catalyst was filtered off through celite and the solution 

10 concentrated to give the title compound as a colourless solid, (IOOmg, quant.); 
Vmax (CH202) 3630(w), 3390(w), 1732, 1710 1470 and 1406 cm·l; lH NMR 
(CDCl3) inter alia 1.40 (3H, s), 1.43 (3H. s), 2.89 (2H, d J 11.4Hz}, 3.07 (lH, 
m), 3.41 (lH, d, J 6.0Hz), 5.SS OH. d, J 8.03Hz) and 7.38 CIR. s): MS(EI) m/z 
490 (M+) (Found: M+, 490.341; C2gH46N205 requires490.341). 

15 Example 177. 19,20-Dihydro-mutilln 14-(1-Methylpiperidin-4-
oyl)·carbamate hydrochloride 

19~20-Dihydro-mutilin J 4-( 1-rnethylpiperidin-4-oyl)-carbamate (348mg) in ethyl 
acetate at room temperature was vigorously stirred and treated with IM 
hydrochloric acid in ether in a dropwise fashion until no further precipitation was 

20 observed. The tide compound was filtered off and dried in vacuo over 12 hours, 
and was thus obtained a.c; a white solid (302mg, 81%)~ 1H NMR <1>20) interalia 
0.68 (6H, m). 0.86 (3H, d, J7.2Hz). 2.85 (3H,s), 3.04 (2H, d. J 11.0), 3.55 (3H, 
m) and 5.56 (lH, d J7.8Hz). 

Example 178. 19,20-Dihydromutilin 14-{N·[(JS,4R)·l· 
25 azabicyclo[2.2.1]hept·3·ylcarbonyl]}-carbamate 

A solution of mutilin 14-{N-[(3S,4R}-1-azabicyclo[2.2.1Jhept-3-ylcarbonyl]}­
carbamate (95 mg, 0.20 mmol) in I: 1 ethanol:tetrahydrofurdn ( l Oml) was 
hydrogenated for 12 hours over 10% palladium on carbon (90mg). The solution 
was filtered through celite and the solvent evaporated in vacuo to yield the title 

30 compound (85 mg, 87%); Vmax (KBr) 3421, 2957, 1772. 1733, 1702 and 
I464cm-1; tu NMR (d6·DMSO) inter alia 0.68 (3H, d, J 7 .1 Hz), 0.82 (3H, dt J 
6.8Hz), 4.46 OH, d, J 5.9Hz), 5.46 (lH, d, J 7.6Hz). 10 53 (lH, bs); MS (EI) 
mlz 488 (M+). Found: M+, 48R.3256; CzgH44N205 requires 488.3250. 
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Example 179. 19,20-Dlhydromutllin 14-[N-(quinuclidlne-4-
carbonyl)]-carbamate 

A solution of mutilin 14-(N-(quinuclidine-4-carbonyl)]-carbamate (100 mg, 0.20 

mmol) in 2:1 tetrahydrofuran:ethanol (30ml) was hydrogenated for 1 hour over 

5 10% palladium on carbon (10rng). The solution was filtered through celite and 

the solvent evaporated in vacuo to yield the title compound as a white solid (90 

mg, 90%); Vmax<CH202) 2960, 1782, 1733. 1716 and 1479cm·l; tn NMR 

(CDC13) inter alia 0.69 (3H, d, J 6.6Hz), 3.42 (lH, d, J 5.9Hz), 5.61 (lH, d, J 

8.2Hz), 7.37 (la bs); MS (El) m/z 502 (M+). Found: M+. 502.3411; 

10 C2gl46Ni05 requires 502.3407. 

Example 180. 19,20-Dihydro .. mutilin 14·[N·(3·(2-
Dimethylaminoethoxy)-4-fluorobenzoyt)]-carbamate 

Mutilin 14-[N-(3-(2-dimethylaminoethoxy)-4-fluorobenzoyl)]-carbamate 

(0.200 g) was dissolved in ethanol (30 ml) and shaken at ambient temperature and 

15 atmospheric pressure with hydrogen in the presence of 10% palladium on 

charcoal catalyst for 2 hours. The supcnsion was filtered through Celite and the 
filtrate evaporated to yield the title compound as a white foam (0.201 g); 

lH NMR inter alia (CD03) 0.75 - 0.85 (6H. rn), 0.90 • 1.05 (6H, m), 1.51 (3H, 

s), 2.38 (6H, s), 2.79 (2H, t, J 5.61Hz),3.41 OH. d, J 5.95 Hz), 4.20 (2H, t. J 

20 5.64 Hz), 5.70 (lH. d, J 8.03 Hz), 7 .11 (1 H, dd. J 8.43 and l 0.35 Hz). 7 .28 - 7 .38 
(lH, m), 7.55 (lH, dd, J 2.0 and 7.9 Hz). 8.0 Oh, broads); MS (ES) mlz 515 
(MH+). 

Example 181. Mutilin 14-[N-(Quinuclidin .. J-oyl)carbamate] 

Step 1. (3R)·3·Deoxo-J1 .. deoxy-3-methoxy-ll-oxo-4-epi-mutilin 14-[N-
25 (quinuclidin-3-oyl)carbamateJ 

Quinuclidine-3-carboxylic acid was converted to the acid chloride hydrochloride 

by the procedure described in Example 161. This acid chloride was then reacted 

with (3R)-3-deoxo-1 l-deoxy-3-methoxy-11-oxo-4-epi-mutilin (1.002 g) by the 

procedure outlined in Example 161 to yield the title compound as a colourless 

30 foam (1.116 g) after silica gel column chromatography; MS (ES) mlz 515 
(MH+). 
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Step 2. Mutilin 14-IN-(Quinuclidin-3-oyl)carbamateJ 

The product from Step 1. (1.13 g) in 1,4-dioxan (12 ml) was stirred at room 

temperature for 7 h with cone. hydrochloric acid (5 ml). The solution was then 

diluted with ethyl acetate and neutralized with saturated sodium hydrogen 

5 carbonate solution. The organic solution was washed with saturated sodium 

chloride solution. dried (MgS04) and evaporated to yield the crude product. After 

purification by silica gel chromatography. eluting with a gradient of0-20% 9:1 

methanol/35% ammonia solution in dichloromethane. the title compound was 

isolated as a white solid, (0.340 g). This solid, which was a mixture of two 

10 diastereoisomers, was digested in hot ethyl acteate and the resulting white solid 

was collected by filtration to yield one pure diastereoisomer of the title compound 

(0.140 g); 1 H NMR inter alia (CD03) 0.75 OH. d, 16.5 Hz), 0.90 (3H, d, 

17.0Hz), 1.20 (3H. s), 1.40 (3H, s), 2.70-3.10 (SH, m). 3.20- 3.42 (3H. m). 5.15-

5.40 (2H. ddd), 5.70 (lH, d, J8.3Hz}, 6.50 (lH, dd, 110.95, 17.4Hz) and 7.40 

15 (lH, s); MS (ES) mlz 501 (MH+), The mother liquors contained predominantly 

the other diastereoisomer of the title compound ( 0.200 g); lH NMR inrer alia 
(CDC13) 0.75 {3H, d, J6.5 Hz), 0.90 (3H. d, J7.0Hz). 1.20 (38, s), 1.41 (3H, s). 

2.12 - 2.4 (3H. m), 2.70-3.10 (SH, m). 3.24- 3.42 (3H. m). 5.15-5.45 (2H. m),. 

5.69 (lH, d, J8.3Hz), 6.50 OH. dd, J 11.0, l 7.35Hz) and 7.40 (lH. s); MS (ES) 

20 mlz 501 (MH+). 

Example 182. Mutilin 14-{N-[(3S,4R)-1-azabicyclo[2.2.l]hept-3· 
ytcarbonyl]}-carbamate hydrochloride 

A solution of mutilin 14- ( N-[(3S,4R)-1-azabicyclo[2.2.1}hept·3-ylcarbonyl]}­

carbamale (1.0 g; 2.06 mmol) in acetone (100 ml) was treated with lM HO in 

25. diethyl ether (4.2 ml; 4.20 mmol). The solution was stirred for 1 hour at room 

temperature and then concenrrated in vacuo. The re. .. idue was triturated with 

diethyl ether to yield the title compound as a white solid (1.02 g. 95%); Vmax 

(KBr) 3421, 2924. 1772, 1734, 1704 and 1465cm·1; lH NMR <D20) interalia 

0.62 (3H, d, J 6.0Hz). 0.90 (3H, d, J 6.9Hz). 5.22 (2H, dd, J 16.7, 11.lHz), 5.61 

30 (lH. d. J 8.lHz), 6.35 OH, dd, J 17.5, 11. lHz). 
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Example 183. Mutilin 14·[N·{l-azabicyclo[3.2.l]octan·S· 
oyl)]carbamate 

Step 1. (3R)-3-Deoxo-11-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-[N·Cl­
azabieyclo[3.2.l]octan-5-oyl)J-carbamate 

5 Triethylamine (0.58 ml. 4.2 mmol) was added to a strirred mixture of racemic l­
azabicyclo[3.2. I ]octane-5-carbony1 chloride hydrochloride (4 mmolh (3R)-3-
deoxo-11-deoxy-3-methoxy-l l-oxo-4-epi-mutilin (668 mg. 2 mmol) and silver 
cyanate (600 mg) in dichloromethane (25 ml). The mixture was stined overnight 
at room temperature, filtered and the filtrate evaporated to dryness. The crude 

10 product was purified by chromatography on silica gel. eluting with 35% ammonia 
soludon:methanol:dichloromethane 1:9:90 to give the title compound as a white 
solid (480 mg). Rf 0.1; lH NMR (CDCl3) inter alia 1.4 OH. br s). 5.79 (lH, d, 
J 10), 3.21 (3H, s), 2.75-3.0 (6H, m); MS (+ve ion electrospr-.ty) m/z 515 (30%, 
MNH4+), m/z 556 (100%. M+H+MeCN+). 

lS Step 2. Mutilin 14-[N-(1-a7.abicyclo[3.1.1Joctan-S-oyl)J .. carbamate 

The product of Step I (480 mg. 0.93 mmol) was dissolved in dioxan (2.5 ml) and 
cone hydrochloric acid (2.5 ml) was added slowly with cooling in an ice bath. 
The clear solution was stirred at room temperature for 4 hours and then diluted 
with water and basified by addition of sodium carbonate. The mixture was 

20 extracted with ethyl acetate and washed with brine. Drying (MgS04) and 
evaporation gave a crude product which was purified by chromatography on silica 
gel e]uting with 35% ammonia solution:methanol:dichloromethane 1:9:90, 
giving two diastereoisomers of the title compound as a white solid (27 4 mg, 
58%); Rf0.08; v max (CHCl3) 2962, tn2, 1736m, 1628 cm-I; ltt NMR 

25 (CDCl3)interalia 7.58(1H,brs},6.5J (IH,dd,J 17, ll),5.75(IH.d,J8.4), 
5.34 OH. dd, J 11. 1.25). 5.19 OH, d, J 17, 1.25). 3.36 (lH, br). 3.08-3.2 (lH,m), 
2.7-3.05 (SH, m); MS (+ve ion eJectrospray) m/z 501 (100%. MH+), MS (·ve ion 
electrospray) m/z 499 (100%. M- H·). 

Example 184. Mutilin 14-[N-(1-azabicyclo[2.2.2]octan·2· 
30 oyl)]carbamate 

Step 1. (3R}-3-Deoxo-11-deoxy-3-methoxy-11-oxo-4-epi-mutilin 14-(N·Cl· 
aubicyclo[2.2.2]octan-2-oyl)]-carbamate 

Triethylamine (0.2 ml. 1.5 mmoJ) was added to a strincd mixture of racemic I­
azabicyclo[2.2.2]oc~ne-2-carbonyl chloride hydrochloride (ca 3 mmol). (3R)-3-

35 deoxo-11-deoxy-3-methoxy-ll-oxo-4-epi-mutilin (501mg,1.5 mmol) and silver 
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cyanate (225 mg) in dichloromethane (10 ml). The mixture was stirred overnight 
at room temperature, filtered and the filtrate diluted with dichloromethane and 
washed with aq sodium bicarbonate and with brine. Drying (MgS04) and 
evaporation gave a crude product which was purif"~ by chromatography on silica 

S gel, eluting with ethyl acetate: n-hexane 1:1. The title compound was obtained as 
a colourless gum (220 mg). Rf 0.12. 

Step 2. Mutilin 14-(N-{l-azabicyelo{2.2.2Joetan-J.oyl)]-orbamate 

The product of Step 1 (200 mg) was dissolved in dioxan (2 ml) and cone 
hydrochloric acid (2 ml) was added slowly with cooling in an ice bath •• The clear 

10 ·solution was stirred at room temperature fbr 3 hours and-then diluted with water 
and basified by addition of sodium bicarbonate. The mixture was extracted with 
ethyl acetate and washed with brine. Drying (MgS04) and evaporation gave a 
crude product which was purified by chromatograpby on silica gel eluting with 
5% methanol in chloroform. giving two diastereoisomers of the title compound 

15 as a white foam (135 mg, 69%); Rf0.08: v max. (cHCl3) 3309. 2946, 1780, 
1735m, 1713 cm·l; MS (+ve ion electrospray) m/z 501 (22%, MH•). MS (-ve 
ion electrospray} m/z 499 (100%, M- ff·). 

~-
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5 

CLAIMS: 

1. A compound of fonnula (lA) or a phannaceutically acceptable salt or 
derivative thereof 

(lA} 

in which Y is a carbamoyloxy group. in which the N-atom is unsubstituted, or 
mono- or di-substituted. 

2. A compound of general fonnula (3). or a phannaceutically acceptable salt or 
10 derivative thereof 

2 3 RA NC02 1, •• 

in which: 

15 R 1 is vinyl or ethyl; 

R2 and R3 are the same or different groups seJecred from 

hydrogen; 

a straight or branch chained. saturated or unsaturated, optionalJy 
substituted, c 1 to c6 hydrocarbon group; 
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a saturated or unsaturated, oplionally substituted, C3 to Cg cyclic 
hydrocarbon group; 

an optionally substituted heterocyclic group; 

an optionally substituted aryl group; 

S or together fonn an optionally substituted cyclic group of 3 to 8 ring 
atoms. optionally containing one additional heteroatom selected from 
N. 0 and S, and optionally fused to a hydrocarbon ring, a hetcrocyclic 
group or an aromatic group; or 

R2 is one of the above monovalent groups and R 3 is a group selected from 
10 SQiR4. CQRS. ORS and NR6R7 where 

R4 is selected from a straight or branch chained~ saturated or 
unsaturated, optionally substituted. Ct to C6 hydrocarbon group; a sarurated or 
unsaturated. optionally substituted. C3 to Cg cyclic hydrocarbon group; an 
optionally substituted heterocyclic group; an optionally substituted aryl group; an 

IS optionally substituted C1 to C6 alkylamino group; and an optionally substituted 
arylamino group; 

R5 is selected from hydrogen; a straight or branch chained, saturaled 
or unsaturated, optionally substituted, C1 to C6 hydrocarbon group; a saturated or 
unsaturated. optionally substituted. C3 to Cg cyclic hydrocarbon group; an 

20 optionally substituted heterocyclic group; and an optionally substituted aryl 
group; 

R6 and R 7 are the same or different groups selected from hydrogen; a 

straight or branch chained, saturated or unsaturated, optionally substituted, C1 to 
C6 hydrocarbon group; a saturated or unsaturated, optionally substituted, C3 to 

25 Cg cyclic hydrocarbon group; an optionally substituted heterocyclic group. and an 

optionally substituted aryl group; or together form an optionally substituted cyclic 

group of 3 to 8 ring atoms. optionally containing one additional heteroatom 

selected from N. 0 and S, and optionally fused to a hydrocarbon ring, a 

heterocyclic group or an aromatic group. 
30 

3. A compound according to any preceding claim, substantially as hcreinbefore 
described in any one of the Examples. 
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4. A method for preparing a compound of claim l, which comprises reacting a 
compound of formula (4) where X is hydrogen or a hydroxyl proteeting group, or 
a compound of fonnula (5) with an appropriately substituted carbamate-fonning 

S reagent 

(S) 

5. A process for the preparation of a compound according to claim 2, which 
10 comprises reacting a compound offonnula (4) in which Xis hydrogen or a 

hydroxyl protecting group, with 

15 

(a) a compound R2Nco. 

(b) a compound R2R3Ncoa, or 

(c) phosgene or a chlorofomuue or a carbonate followed by a compound 
R2R3NH, 

where R2 and R 3 are as defined above and are protected where appropriate, and 
where necessary deprotccting the group X to generare a hydroxyl group at 
position 11, deprotecting a protected group R2 or a3. convening one group R2 
or R3 to another group R2 or R3 • or hydrogenating me vinyl group at position 12 

20 to fonn an ethyl group. 

6. A process for the preparation of a compound according to claim 2, which 
comprises reacting a compound of formula (5) with 

(a) a compound R2Nco, 

(b) a compound R2R3NCOC1, or 
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phosgene or a chlorofonnatc or a carbonate followed by a compound 
R2R3NH. 

where R 2 and R 3 are as defined above and are protected where appropriate, 
treating the product with an acid. deprotecting a protected group R2 or R3 , 

S convening one group R2 or R3 to another group R2 or R3 , or hydrogenating the 

vinyl group at position 12 to form an ethyl group. 

7. A phannaceutical composition comprising a compound according to claim 1, 2 

or 3, together with a phannaceutically acceptable carrier or excipient. 

IO 8. A method of treating microbial infections in animals, especially in humans and 

in domesticated mammals, which comprises administering an antimicrobially 

effective amount of a compound according to claim l. 2 or 3, or a composition 

according to claim 7. to a patient in need thereof. 

15 9. Use of a compound according to claim 1, 2 or 3. in the preparation of a 
medicament composition for use in the treatment of microbial infections. 

-----==--
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