
EP 0 428 132 B1 Description BACKGROUND OF THE INVENT1ON s   1. Field of the
Invention The present Invention relates to semi-synthetic antifungal
compounds, their therapeutic use and pharma- coutical compositions
containing them. More particularly, these antifungal compounds are
derivatives of pre- dimicins. 10 2. Information Disclosure Statement
Pradimicins, also known as BU-36068 antibiotics, are a group of antifungal
antibiotics produced by Actino- madura hibisca sp. nov. Various pradimicins
that have been Isolated from fermentation broths of Actinomadura 15
hibisca or variants or mutants thereof, and their structures are depicted
below: [err] [err] 25                       [err] [err] 30 (a) Pradimicin
A: [err] (p) Pradimicin B: [err] (c) Pradimicin C: [err] 35     (d)
Pradimicin D: [err] (e) Pradimicin.E: [err] (f) Pradirnicin FA-1: [err] (g)
Pradimicin FA-2: [err] Pradimicin Awas reported as BMY-28567 in Abstract
No. 984 of the 27th Interscience Conference on An- 40 timicrobial Agents
and Chemotherapy, October 4-7, 1987, New York, New York. Pradimicins A, B,
and C are disclosed in EP-A-277,621. Pradimicins D, E and their respective
desxylosyl derivatives are disclosed In our co-pending application, U. S.
Serial No. 203,776, flied June 7, 1988 (US-A-4992425 and US-A-5096817).
N-alkylated analogs of pradimicins A, B, C, D, E, and their desxylosyl
derivatives are disclosed in EP-A- 351 799. 45      Pradimicins FA-1, FA-2,
their respective desxylosyl derivatives, and their N-alkylated analogs are
dis- closed in EP-A-368349. Two compounds, known as benanomicins Aand B,
were reported in J.Antibiot., 1988,41 (6):807-811, and obid, 41
(8):1019-1028. Benanomicin B appears to be identical to pradimicin C,
whereas benanomicin Ahas a hydroxyl group in place of the sugar amino group
of benanomicin B. 50 SUMMARY OF THE INVENTION The present invention
provides a compound of formula (II) 55 2    EP 0 428 132 B1 [err] 5 10
wherein [err] is selected from the group consisting of H, methyl, and
hydroxymethyl, and when [err] is methyl or hydroxymethyl, the resulting
amino acid has the D-configuration; [err] is H or [err]-D-xylosyl; [err] is
H or methyl; 15  and [err] is selected from the group conisting of
([err])alkenyl; ([err])alkynyl; substituted ([err])alkyl; substituted 



([err])alkenyl; wherein the substituent for both the alkyl and alkenyl is a
group selected from the group con- sisting of carboxy,
([err])alkoxycarbonyl, carbamyl, ([err])alkylcarbamyi,
di([err])alkylcarbamyl, and sulfonyl; ([err])alkanoyl substituted with a
group selected from the group consisting of amino, ([err])alkylamino, and
di([err])alkylamino; L-glutamyl; formyl; benzyl; and
p-tolylsulfonylcarbamyl; or a pharmaceutically acceptable salt thereof. A
further aspect of the present invention provides a method for treating
fungal infections in a mammalian host in need of such treatment which
comprises administering to said host an antifungal effective dose of a
compound of formula (11). Yet a further aspect of the present invention
provides a pharmaceutical composition which comprises a 25  compound of
formula (11) and a pharmaceutically acceptable carrier. Compounds of the
present invention exhibit higher water solubility than parent compound
pradimicins A and B. DETAILED DESCRIPTION OF THE INVENTION 30 The present
invention provides as a preferred embodiment compounds of formula (11)
wherein [err] is ([err])al- kanoyl substituted with a group selected from
the group consisting of amino, ([err])alkylamino, and di([err])al-
kylamino. A more preferred embodiment provides compounds of formula (II)
wherein [err] is ([err])alkanoyl sub- 35  stituted with a group selected
from the group consisting of amino, ([err])alkylamino, and
di([err])alkylamino, with the amino group being the most preferred
substituent. A further preferred embodiment  provides compounds of formula
(II) wherein R4 is ([err])alkyl substituted with a group selected from the
group consisting of carboxy, carbamyl, ([err])alkoxycarbonyl, and sufonyl;
([err])al- kenyl; ([err])alkynyl; or ([err])alkenyl substituted with a
group selected from carboxy and ([err])alkoxycarbonyl. 40      As used In
the specification and claims, unless indicated otherwise, "alkyl" include
straight and branched carbon chains. "Pharmaceutically acceptable salt may
be an internal salt; an organic or inorganic base salt, such as the sodium,
potassium, lithium, ,ammonium, and trialkylammonium salt; or an acid
addition salt with a mineral acid or an organic acid, e.g. the
hydrochloride, sulfate, hydrogen sulfate, phosphateformate, and acetate
salt. An amino substituted ([err])alkanoyl includes the carbamyl radical;
similarly, a mono- or dialkyla- 45   mino substituted ([err])alkanoyl
iricludes the correspondingly substituted carbamyl radical. "Pradimicin"
refers to a member of the naturally occurring pradimicins, their desxylosyl
derivatives, and their respective salts. The pradimicin starting materials
and methods for their production are disclosed in our co-pending appli-
cations EP-A-277621, EP-A-345735, EP-A-351799 and EP-A-368349. The
pradimicins may be used as the free base, acid or base addition salts, the
zwittterion, or esters of the carboxylic group, depending on the par- 50
ticular reaction conditions. Base salts may be e.g. sodium, potassium,
lithium, calcium, magnesium, ammoni- um, and trialkylammonium salts; acid
addition salts may be e.g. hydrochloride, sulfate, nitrate, and the like.
Carboxylic acid ester may be a lower alkyl ester such as methyl, ethyl and
isopropyl; phenyl, benzyl, or a cy- cloalkyl e.g. cyclohexyl ester.
Compounds of the present invention may be prepared by methods well known in
the art. Thus, substituted 55 alkyl or alkenyl group may be introduced by
direct nucleophilic displacement or by reductive alkylation involving the
sugar amino group; N-acyl derivatives may be prepared by reacting the
sugaramino group with the desired acid or an acylating equivalent thereof.
Each of the reactions mentioned above will now be discussed in detail 3
EP 0 428 132 B1 herein below. N-(substituted alkyl) derivatives of
pradimicins may be prepared by reacting a pradimicin with a compound
generally represented as L-A wherein L is a leaving group, such as
chloride, bromide, or iodide, and A Is sub- stituted  ([err])alkyl
or([err])alkenyl wherethe substituents are as previously defined
underformula (II). xample 5   of L-As Include, but are not limited to,
iodoacetic acid, iodopropionic acid, iodoacetamide, ethyl lodoacetate, 



and methyl bromocrotonate. The reaction is carried out in an inert organic
solvent such as methylene chloride, or in water, or in a mixture thereof.
The choice of solvent depends on the nature of the reactants. The reaction
temperature is not critical and may be any that facilitates product
formation in a reasonable time. The temper- ature may range from about room
temperature to the refluxing temperature of the reaction solution, and the
10 reaction time may be from about 30 minutes to about 15 hours, depending
on the reactants and the reaction milieu. In carrying out the alkylation
reaction, it may be advantageous to block the hydroxyl and phenol groups of
pradimicin. Although not particularly restricted, the blocking group Is
preferably the trimethylsilyl (TMS) group which may be introduced using
N,O-bis(trimethylslyl)acetamide (BSA). The molar amount of BSA em- ployed
Is at least equivalent to the number of OH groups to be blocked but
preferably it is used in excess at 15  about 1.2 to about 3 times that
number. Upon completion of the alkylation reaction, the TMS group may be
removed by acid hydrolysis or by using a reagent such as tetrabutylammonium
fluoride. Alternatively, N-(substituted alkyl) derivatives of pradimicin
may be prepared by reductive alkylation which comprises first condensing
the pradimicin starting material with an appropriate compound containing an
aide- hyde or a ketone functionality followed by treatment of the product
thus formed with a reducing agent. The 20  aldehyde or ketone may be, for
example, glyoxylic acid, pyruvic acid, acetoacetic acid, and ethyl
acetoacetate. The reducing agent may be, for example, a metal hydride such
as sodium borohydride, sodium cyanoborohydr- ide, and lithium aluminum
hydride; sodium cyanoborohydride is the preferred reagent. The condensation
re- action is carried out In an inert organic solvent such as acetonibile,
lower alkanol, dimethyl sulfoxide, or a mix- ture thereof, or an aqueous
solution thereof. The reaction temperature is not particularly restricted
and may 25  be from room temperature to the refluxing temperature of the
reaction mixture. The reaction time may range from several minutes to a few
hours. The condensation product formed may then be reduced In the same re-
action vessel. The reduction may be carried out at room temperature until
the desired product Is obtained. In our experience, reductive alkylation at
room temperature of pradimicin B with glyoxylic acid and using sodium
cyanoborohydride as the reducing agent is complete within several hours.
Optimum reaction conditions will, 30  of course, depend on the nature. and
reactivity of the particular reactants used. N-acylated pradimicins of the
present invention may be prepared by reacting apradimicin with an amino
acid, an N-alkyl or N,N-dialkyl amino acid, or an  acylating equivalent
thereof. The amino acid may be, for ex- ample, glycine, [err]-amino
alanine, N,N-dimethyl glycine, and the like. Acylating equivalents derived
from the acid may be, for example, an acid halide such as acid chloride,
active ester derived from N-hydroxysuccinimide or 35
1-hydroxybenzotriazole, and symmetrical or mixed anhydride. When the
carboxylic acid is used as the acylat- ing species, it is preferably used
in conjunction with a condensing agent, for example, a carbodiimide such as
dicyclohexylcarbodilmide (DCC). The amino group on the acid reactant is
preferably protected. The protecting group for the amino group is not
particularly restricted and may be one commonly used In the art of peptide
synthesis. The choice of protecting groups, as well methods for protection
and deprotection, is discussed in, 40  e.g. chapter 4 of "Peptide
Synthesis",2nd Ed., by Bodanszky, et aL. We have found the t-butoxycarbonyl
(t- BOC) group, which Is removable under acidic conditions, e.g,.using
trifluoroacetic acid, to be satisfactory for the present invention. The
acylation reaction may be carried out in an inert organic solvent, such as
dimethyl- formamide, methylene chloride, and dichloroethane. The reaction
mixture may optionally include an acid ac- captor when acid is expected to
be a by-product; suitable acid acceptors are, for example, tertiary amine
bases 45  such as pyridine, triethylamine, diisopropyl-ethylamine, and the
like, or inorganic bases such as sodium and potassium carbonates. The
reaction temperature may be from room temperature to the refluxing
temperature of the reaction mixture, and the reaction may be from about 30
minutes to several days; these parameters are not critical and may be
adjusted depending on the nature of the reactants to maximize product
yield. The hy- droxyl and phenol groups of the pradimicin starting material
may be either unprotected or blocked. A preferred 50  blocking group for
the OH groups is the TMS as previously discussed. When the unprotected
pradimicin Is used, the OH groups may also become acylated to form esters.
The esters thus formed may be hydrolyzed under basic conditions without
cleaving the newly formed amide linkage. N-carbamyl derivatives of
pradimicin may be obtained by reacting a pradimicn and an appropriate
isocyan- ate. The reaction is carried out in an inert organic solvent, such
as acetonitrile, and at room temperature. The 55  reaction time may range
from an hour to several days. 



As previously mentioned, pradimicins may be used as the free base, a base
salt, an acid addition salt, or an ester of the carboxylic acid If an ester
is used, the ester group may be removed by alkaline hydrolysis to 4    EP 0
428 132 B1 generate the final product. It is to be understood that
synthesis of compounds of the present invention is not limited to the
procedures and reagents outlined above, but may include other methods
capable of akylating or acylating the amino group on the sugar portion of
pradimicins. The reaction conditions will, of course, vary with the choice
of starting 5   materials but may be readily ascertained by a skilled
artisan without undue experimentation. BIOLOGICAL ACTIVITY In vitro
antifungal activity of representaitve compounds of the present invention
was determined against 10  differentfungi by the serial agar dilution
method. The inoculum size was adjusted to [err] cells/ml, and a volume of
approximately 0.003 ml of fungal suspension was applied to the surface of
the antibiotic containing agar plates with a multiinoculator.After
incubation, the lowest concentration of antibiotic causing virtually
complete inhibition of fungal growth was determined as the minimum
inhibitory concentration (MIC). The results are sum- marized in Tables 1
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0.0_ a~~~~~~~~~~~~~~~~~~~ 55 Several compounds were also evaluated in an
intravenous Candida albicans A95040 infection mouse mod- el. The test
organism was suspended in saline approximately 10 times the median lethal
dose of the fungus 7    EP 0 428 132 B1 ([err] cells/mouse) were used to
infect intravenously male ICR mice weighing 20 to 24 g. Groups of five mice
at each dose level were given the test compounds intravenously or
intramuscularly. The 50% protective dose ([err]) was calculated from
survival rates recorded 20 or 21 days after the fungal challenge. Control
animals died between 7 to 15 days. The in vivo test results are summarized
in Table 2. 5 10         Table 2. In vivo Antifungal Activity Against
Candida a1bicans A9540 in Mice A. Compoundd      [err](mg/kg.IV)
B. compound [err](mg/kg)   Route Ex. 1                45
Ex. 4                   IV Ex. 2
IV 15             Ex. 3                18                     EX. 21
>50       IV Ex. 7              7.2                     Ex. 23       >50
IV EX. 9              )50                     tradinicin A  30       IV
Pradinicin A       7.9                     Pradimicin B  32       IV 20
Ex. 10               30                    Ex. 4         [err]      IN 



Ex. 11              36                     Pradinicin A 8.2       IN
Pradimicin A        11                     Fradiicin B   >50     IN 25
*Det'd 20 days after fungai challenge         *Det'd 21 day after fungal
challenge according to method of Litchfield and Wilcoxon.   according to
the  method of Spearman-Xarber. 1) Test organisms cultured [err]  for 18
hrs    *delayed death observed. in YGP medium (yeast extract, glucose.   1)
Test organisms incubated for 18 bra on peptone, [err],pH1 6.6)
Sabouraud dextrose agar. 2) Drug administered once IV just after    2)
Drugs administered IN or IV at 1 and 3.5 30           infection.
hrs after infection and twice on the following day. 35 Water Solubility The
water solubility of representative compounds of the present invention was
determined using one of the following protocols: 40       1. The sample
(1.0 mg or 2.5 mg) was suspended In 250 uL of Dulbecco's phosphate buffer
saline (PBS, without [err] and [err]),sonicated at room temperature for 10
minutes, and centrifuged for 10 min- utes. The supernatant (2 uL) was
analyzed by HPLC using the conditions specified for each compound In the
Experimental Section. When visibly soluble, the solubility was determined
as >4 mg/mL(or>10 mg/ml for 2.5 mg sample used). When not soluble, an
additional amount of PBS (x uL) was added, sonicated, 45       and
centrifuged. When visibly soluble, the solution (2 uL) was injected to HPLC
and the peak area was used for the known concentration of the sample.
Comparing the peak area obtained in the previous su- pernatant, the
solubility was calculated as follows: solubility = [err] 50       where A
is the peak area of the supernatant of 1.0 mg sample in 250 uL PBS and Ao
is the peak area of the complete solution of 1.0 mg sample in x uL, PBS.
II. The sample (3 ~ 3.5 mg) was suspended in 1 ml of PBS(-) or PBS(+),
sonicated at [err] for 10 minutes, and allowed to stand atroom temperature
for2 hours. The resulting solution or suspension was centrifuged at 12,000
rpm for 10 minutes. The supernatant (pH 6.7 ~ 7.2) was diluted (5 x or 50
x) with 0.01 N NaOH 55       (pH ca. 11.5) and its UV absorption at 500 nm
was measured. The solubility was assessed by the absorp- tion coefficient
value with reference to the standard. Standard: Pure pradimicin A= [err]
180 at 500 nm in alkaline solution. The zwitterionic form sample was used
for the solubility test as it is. The hydrochloride 8    EP 0 428132 B1
salt sample (3mg) was dissolved in 3 ml of distilled water and neutralized
with 0.OIN NaOH, and then the solution was lyophilized to give a test
sample. The PBS(-) and PBS(+) solutions used in protocol 11 were prepared
as follows: Dulbecco's phosphate buffered saline (PBS) solution was used.
Preparation of PBS(-) solution: One PBS(-) 5   tablet (Flow Laboratories,
Cat. No. 28-103-05) was dissolved in 100 ml distilled water, and the
solution was autoclaved for 10 minutes at [err]. This solution contains 0.2
g/L of KCI, 0.2 g/L of [err], 8 g/L of NaCI, and 1.15 g/L of [err].
Preparation of PBS(+) solution: One PBS(-) tablet was dissolved in 80 ml
distilled water, 10 mg of [err] was dissolved in 10 ml distilled water;
10mg of [err] was dissolved in 10 ml distilled water. These solutions were
separately autoclaved, as described above, and mixed when cooled. 10
The water solubility of representative compound is given in Table 3. Table
S. Water Solubility 15 Compound                    Method
Solubility  (ug/ml) Ex. 1                           II(-)*
>30,000 



2   Ex.  1  II  (+)            >31,000 20      Ex. 2
II  (-)                          11,000 Ex. 3                         II
(-)                         11, 000 Ex.  7**                       II  (-)
3 Pradimicin A                   II  (-)                                17
25      Ex.  9                         II  (+)
>32,000 Ex.  10                        II  (+)
1,000 Ex.  11                        II(+)
250 Pradimicin A                   II  (+)
81 30 Ex. 4                         I                             >10,000
Ex.  5                                                            >4,000
Ex.  6   .                   I          >4,000 Ex.  15
I                          .     2,000 35     Ex.18
I                                4,000 Ex.21           I
2,000 Ex.  22                         I
5,000 Ex. 23
50 Pradimicin A                    I                                     17
40      Pradimicin B                    I
70 *(-):   PBS(-);  (+): PBS(+). **Very  soluble in distilled water at pH 9
to give  a clear solution but decomposed to generate pradimicin C  at pH
7.0. 45 Compounds of the present invention have been shown to possess
activity against various fungi. Further- more, they are more water soluble
than parent pradimicins. 50      For treatment of fungal infections in
animals, and human beings, the antibiotics of the present invention may be
given in an antifungally effective amount by any accepted routes of
administration; these include, but are not limited to, intravenous,
intramuscular, oral, intranasal, and for superficial infections, topical
administra- tion. Preparations for parenteral administration include
sterile aqueous or non-aqueous solutions, suspensions, or emulsions. They
may also be manufactured in the form of sterile solid compositions which
can be dissolved 55  in sterile water, physiological saline, or some other
sterile injectable medium immediately before use. Oral for- mulation may be
in the form of tablets, gelatin capsules, powders, lozenges, syrups, and
the like. For topical administration, the compound may be Incorporated into
lotions, ointments, gels, creams, salves, tinctures, and the like. Unit
dosage forms may be prepared using methods generally known to those skilled
in the art of phar- 9    EP 0 428 132 B1 maceutical formulations. It will
be appreciated that, when treating a host infected with a fungus
susceptible to the antibiotics of this invention, the actual preferred
route of administration and dosageused will be at the discretion of the
attending clinician skilled in the treatment of fungal infection and will
vary according to the causative organism, its sen- 5   sitivity to the
antibiotic, severity and site of the infection, and patient
characteristics, such as age, body weight, rate of excretion, concurrent
medications, and general physical condition. The following examples
illustrate the invention. Example 1. Preparation of N-(carboxymethyl)
pradimicin Ap([err] 10 [err]) 



lodoacetic acid (75 mg, 0.4 mmol) was added to a mixture of pradimicin A
HCI (50 mg, 0.057 mmol) and BSA (0.25 ml,1  mmol) In methylene chloride (1
ml), and the mixture was refluxed overnight. Methanol (5 ml) and 1N HCI
(1ml) were then added thereto. The reaction mixture was concentrated under
reduced pressure, 15  and the oily residue was chromatographed on a
[err]silica gel column (prePAK cartridge (Waters), 20mm x 250 mm) eluting
with water then 30% acetonitrile-water. Fractions containing the desired
product were com- bined, concentrated, and freeze-dried to provide the
title product (43 mg, 84%) as an amorphous powder. IR v,,, (KBr) [err]:
1725 (weak), 1628-1607, 1388, 1334, 1296, 1257, 1050. [err] (1/1OON NaOH)
nm (E): 232 (32400), 318 (15000),497 (14400). 20      MS (SIMS): m/z 899
(M+H)+. [err] NMR (DMSO-[err]) [err]: 1.18 (3H, d, J=6.4 Hz, 5'-CH3), 1.32
(3H, d, J=7.3 Hz, alanyl-[err]), 2.28 (3H, s, 3- CH3), 2.61 (3H, s,
N-[err]), 3.69 (1H, dd, J=5.3 & 11 Hz, 5"-H), 3.95 (3H, s, [err]), 4.39
(1H, qui, J=7.3 Hz, alanyl-CH), 4.43 (1H, d, J=8 Hz, 1"-H), 4.43 (1H, d,
J=12 Hz, 5-H), 4.56 (1H, br-d, J=12 Hz, 6-H), 4.60 (1H, d, J=8 Hz, 1-H),
4.99 (2H, br)* ,5.59 (1H, br)*, 6.02 (1H, br)*, 6.93 (1H,d, J=2 Hz, 10-H),
7.05 (1H, s,4-H), 7.28 25  (1H, d, J=2 Hz, 12-H), 8.04 (1H, s, 7-H), 8.58
(1K, d, J=7 Hz, CONH)*, 12.0 (1H, br)*, 12.90 (1H, s)*, 13.80 (IH, br)*.
Example 2. Preparation of N-(carbamoylmethlyl) pradimicin A (II,
[err]-D-xylosyl, [err] [err]) 30 lodoacetamide (150 mg, 0.81 mmol)was added
to a mixture of pradimicin AHCI (100 mg, 0.11 mmol) and BSA (0.56 ml, 2.2
mmol) in methylene chloride (4 ml), and the mixture was refluxed overnight.
Additional BSA (0.56 ml) and iodoacetamide (150 mg) were then added to the
reaction mixture and the mixture was refluxed for an additional 5 hours.
The reactionmixture was treated with 1N HCI (3 ml) and methanol (10 ml) and
con- 35 centrated under reduced pressure. The residue was chromatographod
on a [err] silica gel column (20 mm x 200 mm) eluting with water then 30%
acetonitrille-water. Fractions containing the desired product were
combined, concentrated, and freeze-dried to provide the title compound (81
mg, yield 82%) as a deep red amorphous powder. M.P. [err] (dec.). IR [err]
(KBr) [err]: 1807, 1296,1063. 40      UV [err](1/10ON NaOH) nm.(a):
319(15200), 497 (14600). MS (SIMS): m/z 898 (M+H)[err]. 1H NMR (DMSO-[err])
[err]:1.20 (3H, d, J=6 Hz, 5'-[err]), 1.32 (3H, d, J=7.3 Hz, alanyl-[err]),
2.29 (3H, s, 3- CH3), 2.56.(3H, s, N-[err]), 3.71 (1H,dd, J=5 & 12 Hz,
5"-H), 3.95 (3H,s, [err]), 4.38 (1H, qul, J=6 Hz, alanyl- CH), 4.45 (1H, d,
J=8 Hz, 1"-H), 4,46 (1H, d, J=12 Hz, 5-H), 4.54(1H, br-d, J=12 Hz, 6-H),
4.61 (1H, d, J=8 45 Hz, 1'-H), 5.20 (2H, br)*, 5.63 (1H, br)*, 6.05 (1H,
br)*, 6.93 (1K, d, J=2 Hz, 10-H), 7.05 (1H, s,4-H), 7.20 (2H, br,
[err])*,7.29 (1H, d, J2 Hz, 12-H), 8.05(1H, s,7-H),8.58(1H,d, J=7 Hz,
CONH)*, 12.55 (1H, br)*, 12.90 (1H, s)*, 13.80 (1H, br)*. Example 3.
Preparation of N-(ethoxycarbonylmethyl) pradimicin A(II, [err]-D-xylosyl,
[err], 50   [err]) The procedure of Example 1 was repeated using pradimicin
A . HCI (50 mg, 0.057 mmol), BSA (0.28 ml, 1.1 mmol), and ethyl iodoacetate
(0.20 ml, 1.7 mmol) to provide the title compound (39 mg, yield 74%) as a
deep red amorphous powder. M.P.[err] (dec.). 55     IR [err] (KBr) [err]:
1737, 1607, 1296, 1066. *Disappeared by addition of [err] *Disappeared by
addition of [err] 10    EP 0 428 132 B1 UV [err] (1/100N NaOH) nm (E): 320
(15600), 498 (15100). MS (SIMS): m/z 927 (M+H)+. 



1H NMR (DMSO-[err]) [err]: 1.17 (3H, d, J=7 Hz, 5'-[err]), 1.18 (3H, t, J=7
Hz, [err]), 1.33 (3H, d, J=7 Hz, alanyl-[err]), 2.28 (3H, s, 3-[err]), 2.61
(3H, s, N-[err]), 3.95 (3H, s,[err]), 4.06 (2H, m, [err]), 4.39 (1H, 5
qui, J=7 Hz, alanyl-CH), 4.52 (1H, br-d, J=12 Hz,6-H), 4.59 (1H, d, J=8 Hz,
1'-H), 5.00 (3H, br)*, 5.58 (1H, br)*, 5.99 (1H, br)*, 6.91 (1H, d, J=2 Hz,
10-H), 704 (1H, s,4-H), 7.28 (1H, d, J=2 Hz, 12-H), 8.03 (1H, s, 7- H),
8.59 (1H, d, J=7 Hz, CONH)*, 12.55 (1H, br)*, 12.92 (1H, s)*, 13.90 (1H,
br)*. Example 4. Preparation of N-carboxymethyl pradimicin B (II,[err]) 10
To a solution of pradimicin B (1.00 g, 1.41 mmol) and glyoxylic acid
monohydrate (2.13 g, 23.1 mmol) In water (40 ml) was added 1N NaOH (20 ml,
20 mmol) to dissolve. This solution was diluted with acetonitrile (40 ml)
and stirred at room temperature for 10 minutes. To this was added sodium
cyanoborohydride (0.353 g, 5.6 mmol) and the mixture stirred at room
temperature for 1 hour. Acetonitrile was removed in vacuo, and the mix- 15
ture was diluted with water (20 ml) and acidified to pH 3 by addition of 1N
HCI (20 ml). The precipitate formed was centrifuged, washed with water (2 x
20 ml), suspended in a small amount of water (2 ml), and lyophilized to
obtain 960mg of crude title compound as red powder. This was dissolved in
water (5 ml) containing 1N NaOH (1.8 ml) by sonication and purified by
column chromatography (reverse phase silica gel, Lichroprep RP-18,40- 63
um, EM Science) eluting with water. Appropriate fractions were combined,
concentrated, and acidified to 20  pH 3 by addition of 1N HCI. The
precipitate formed was collected by centrification to obtain 139 mg of the
title compound. Repeated column purification of the contaminated fractions
gave a total of 669 mg (0.833 mmol, yield 59.1%) of the title compound. Rt
1.90 minutes (purity 93%; HPLC,, column: Microsorb Short One [err], eluent
50% buffer (0.15% [err], pH 3.5)/acetonitrile-[err] (4:1), flow rate: 1.2
ml/minute). 25     IR (KBr) vmax: 3420,1735, 1630 [err]. UV (MeOH:[err];
1:1) [err]max: 234 ([err] 27,000), 290 ([err] 22,300), 466 nm ([err]
9,640). MS (FAB): m/z 767 (M+H)+; HRMS: calcd. for [err] (M+H)767.2300,
found 767.2283. [err] NMR (300 MHz, DMSO-[err]) [err] (ppm): 1.17 (3H, d,
J=6.3 Hz, 5'-Me), 1.31 (3H, d, J=7.3 Hz, 17-Me), 2.27 (3H, s, 3-Me), 2.67
(3H, s, N-Me), 3.2-4.0 (6H, m, 4'-H, 2'-H, 3'-H, 5'-H, [err]), 3.93 (3H, s,
11-OMe), 4.3-4.6 30  (4H, m, 17-H, 5-H 6-H, 1'-H), 5.54 (brs, exchanged
with [err]), 6.14(s, exchanged with [err]), 6.93 (1H, s,10- H), 7.06 (IH,
s, 4-H), 7.27 (1H, d, J=2.3 Hz, 12-H), 8.05 (1H, s, 7-H), 8.55(1H, d, J=7.2
Hz, CONH, exchanged with [err]), 12.85 (1H, s, exchanged with [err]).
[err]-NMR (300 MHz, DMSO-[err]) [err] (ppm): 17.1, 17.3 (5'-Me, 17-Me),
19.4 (3-Me), 42.6 (N-Me), 47.8 (C-17), 56.5 (11-OMe), 57.8 (NCH2), 65.3
(C-5'), 71.4 (C-2'), 71.8 (0-6), 72.7, 73.6 (C-4', C-3'), 8.08 (C-5), 35
105.3 (C,-1'),106.7 (C-10),107.7 (C-12),110.1 (C-8a, 114.1(C-7),
115.8(C-4),126.4 (C-2), 127.3(C-),131.5 (C-14a), 134.6 (C-7a), 137.3
(C-4a), 138,5 (C-12a), 148.0 (C-6a), 151.6 (C-), 157.8 (C-1), 164.8 (C-9),
166.0 (C-11), 167.2 (C-), 173.3 (C-), 174.2 (C-), 185.2 (C-13), 186.9
(C-8). Example 5. Preparation of N-(carbamoylmethyl) pradimicin B (II,
[err]) 40 To a suspension of pradimicin B (100 mg, 0.14 mmol; 85% pure by
HPLC) in 1,2-dichloroethane (5 ml) was injected BSA (0.6 ml, 2.4 mmol), and
the mixture was stirred at [err] under a dry nitrogen atmosphere for 1.5
hours. To this dark solution was added iodoacetamide (189 mg,0.99 mmol) and
the mixture stirred at [err] for 6 hours. The mixture was concentrated in
vacuo, and the residue dissolved in acetonitrile (10 ml), and the 45
solution was treated with 1 N HCI (1.5 ml) for 10 minutes. The precipitate
formed was collected and purified by column chromatography (reverse phase
silica gel, Lichroprep, RP-18 EM Science) eluting with 35% acetoni-
trile/[err] to obtain 51 mg (0.067 mmol, yield 48%) of the title compound
as dark orange powder: Rt 3.29 minutes (purity 87.5%; HPLC, eluent A/B=1/1
where A=50% acetonitrile/0.15% potassium phosphate buffer, pH 3.5, B=80%
acetonitrile/[err], other conditions: the same as given in Example 4). 50
IR (KBr) vmax: 3423, 1697, 1625 [err]. UV (MeOH:[err]; 1:1) [err]max: 234
([err] 29,300), 290 ([err] 24,000), 470 nm ([err] 10,100). MS (FAB): m/z
766 (M+H)+. [err] NMR (300 MHz, DMSO-[err]) [err] (ppm): 1.19 (3H, d, J=7.2
Hz, 5'-Me), 1.32 (3H, d, J=6.8 MHz, 17-Me), 2.28 (3H, s, 3-Me), 2.63 (3H,
brs, N-Me), 3.2-3.8 (m), 3.93 (3H s, ,11-OMe), 4.3-4.6 (4H, m), 5.5 (1H,
br, 020 



55  exchangeable), 6.0 (1H, br, [err] exchangeable), 6.89 (1H, d, J=2 Hz,
10-H), 7.03 (1H, s, 4-H), 7.25 (2H, br, 12-H and one of [err], partially
[err] exchangeable), 7.6 (1H, brs, one of CONH2, D20 exchangeable), 8.0
*Disappeared by addition of [err]. 11    EP 0 428 132 B1 (1H, s, 7-H), 8.62
(1H, d, J=7 Hz, CONH, [err] exchangeable), 12.92 (1H, s, [err]
exchangeable). Example 6. Preparation of N-(ethoxycarbonylmethyl)
pradimibin B(II, [err] 5 The procedure of Example 5 was repeated using
pradimicin B (100 mg, 0.14 mmol; 85% purity by HPLC), BSA(0.6 ml, 2.4
mmol), and ethyl iodoacetate (0.12 ml, 1.01 mmol); and as eluentforcolumn
chromatography water, 20% acetonitrile/[err] and 40% acetonitrile/[err] to
provide the title compound (32 mg, yield 29%) as or- ange powder: Rt 5.63
minutes (purity >95%; HPLC, eluent: 50% acetonitrile/0.1 5% potassium
phosphate buf- 10  fer, pH 3.5, other conditions: same as given in Example
4). IR (KBr) vmax: 3426, 1731, 1635, 1608 [err]. UV (MeOH:[err]; 1:1)
[err]max: 234 ([err] 32,000), 290 ([err] 26,000), 468 nm ([err] 11,000). MS
(FAB): m/z 795 (M+H)+; HRMS: calcd. for [err] (M+H)+ 795.2613, found
795.2594. 1H NMR (30O MHz, DMSO-[err]). [err](ppm): 1.22 (3H, t, J=7 Hz,
[err] ,1.29 (3H, d, J=7.3 Hz, 5'-Me), 1.37 15  (3H, d, J=6.6 Hz, 17-Me),
2.28 (3H, s, 3-Me), 3.12 (3H, a, N-Me), 3.85 (IH, m), 3.92 (3H, s, 11-OMe),
3.93- 3.98 (2H, m), 4.08-4.6 (5H, m), 4.7 (1H, d, J=6.7 Hz, 1'-H), 6.9 (1H,
d, J=2 Hz, 10-H), 7.03 (1H, s, 4-H), 7.26 (1H, d, J=2 Hz, 12-H), 8.06 (1H,
s, 7-H), 8.54 (1H, d, J=7 Hz, CONH, [err] exchangeable), 12.8 (1H, s, [err]
exchangeable). 20  Example 7. Preparation of N-(sodiosulfomethyl)
pradirnicin C (II, [err]-D-xylosyl, [err] [err]) To a solution of
pradimicin C (50 mg, 0.058 mmol) in water (10 ml) were added sodium
bicarbonate (14.6 mg,0.174 mmol) and hydroxymethanesulfonicacid
sodiumsalt(11.7mg,0.087 mmol). The whole mixture was 25  stirred for 30
minutes at room temperature and lyophilized to yield 80 mg of a solid. M.P.
>[err] (grad. dec.). IR [err] (KBr) [err]: 1618, 1623. UV [err] (1/100N
NaOH) nm (E[err]): 319(115), 498(112). 1H NMR (400 MHz, DMSO-[err]) [err]
:1.20 (3H,d, J=6.5 Hz, 5'-[err]), 1.30 (3H, d, J=6.9 Hz, CH-[err]), 2.23
(3H, s, 3-[err]), 3.90 (3H, s, 11-[err]), 4.59 (1H, d, J=7.7 Hz 1'-H), 6.71
(1 H, d, J=2.0 Hz, 10-H), 6.93 (1H, s, 30  4-H), 7.13 (1H, d, J=2.0
Hz,12-H), 7.71 (1H, s, 7-H). Example 8. Preparation of N-(sodiosulfomethyl)
pradimicin A (II, [err]-D-xylosyl, [err] [err]) 35      To a suspension of
pradimicin A NCI (50 mg,0.057 mmol) in [err] (5 ml) were added sodium
bicarbonate (9.6 mg, 0.114 mmol) and hydroxymethanesulfonic acid sodium
salt monohydrate (8.7 mg, 0.057 mmol), and the whole mixture was stirred at
room.temperature for 2 hours and then lyophilized to afford a sample (63
mg; theoretical=59 mg), which was found by proton NMR to be a mixture of
the title compound and pradiciin A in a ratio of approximately 1:3.
Complete separation of the two components was not successful. M.P >[err].
40      [err] (KBr) [err]: 3413, 1618, 1603, 1442,1384, 1355, 1290, 1256.
UV [err] nm [err]: 222 (241), 276 (197). 1H NMR (DMSO-[err] + [err] 1.14
and 1.23 [total 3H (ca. 3:1), each d: [err],=6.4 Hz, 5'-Me], 1.31 (3H, d,
[err],Me=6.8 Hz, 17-Me), 2.22 and 2.24 [total 3H (ca; 1:3), each s,
4'-NMe], 2.40 (3H, s, 3-Me), ca. 3.0-3.2 (3H, m, 2"-H, 5"-Hax, and 3"-H),
ca. 3.6 (2H, m, 2'-H, and 3'-H), 3.70 (1H, dd, [err]=11.2 Hz, [err]=5.4 Hz,
5"- 45   Heq), 3.90 (3H, s, 11-OMe), 4.10 (1H, q, 17-H), 4.36 (1H, d,
[err]=7.3 Hz, 1"-H), 4.39 (1H, d, [err]=10.8 Hz, 5- H), 4.44 (1H, d
,[err]=2.4 Hz, 10-H), 6.93 (1H, s, 4-H), 7.14 (1H, d, 12-H), 7.69 (1H, s,
7-H). Example 9. Preparation of N-formyl pradimicin A (II, [err]) To a
mixture of pradimicin A HCI (100mg, 0.11 mmol) and BSA(0.50 ml, 2mmol) in
methylenechloride (2 



ml) was added acetic formic anhydride (0.1 ml), and the mixture was stirred
overnight at room temperature. To the mixture was added 1N HCI (1 ml) and
MeOH (3 ml), and the mixture was concentrated under reduced pressure. The
residue was dissolved in a small amount of aq. [err] and chromatographed on
a column of [err]-silica gel (20 mm x 150 mm) using water and then 10%
acetonitrile-water as eluent. The acetonitrile frac- tions were checked by
HPLC, and desired fractions were combined, concentrated, and freeze-dried
to obtain the title compound (78 mg, yield 82%) as deep red amorphous
powder. M.P.[err] (dec.). IR [err] (KBr) [err]: 1653-1607, 1445, 1162. 12
EP 0 428132 B1 UV [err] (1/100N NaOH) nm ([err]) 319 (14300),497 (13900).
MS (SIMS): m/z 891 (M+Na)+. 1H NMR (DMSO-[err]) [err]: 1.04 (3H, d; J=6.4
Hz, 6'-H)**, 1.33 (3H, d, J=7.2 Hz, alanyl-CH3), 2.26 (3H, s, 3- [err]),
2.97 (3H, s,[err]),3.68(1 H, dd J=5 & 12Hz, 5"-H),3.90 (3H, s, OCH3),4.34(1
H, qul, J=7.2 Hz, alanyl- 5   CH), 4.40 (1H, d, J=8 Hz, 1"-H), 4.44 (2H,m,
5,6-H), 4.74 (1H, d, J=8 Hz, 1'-H), 6.71 (1H, d, J=2.1 Hz, 10-H), 6.85 (1H,
s,4-H), 7.11 (1H, d, J=2.1 Hz, 12-H), 7.75 (1H, s, 7-H), 7.92 (s, CHO)**,
8.65 (1 H, br, CONH)*, 13.20 (IH, br)*, 15.15 (1H, br)*. Example 10.
Preparation of N-glycyl pradimicin A (II, [err]) 10 To a solution of
pradimicinAHCl (105 mg, 0.12 mmol) and BSA(0.6 ml, 2.4 mmol) in
drymethylene chloride (3 ml) was added 1-benzotriazolyl ester of
N-t-BOC-glycine (350 mg,1.2 mmol). The mixture was heated under reflux
overnight and then cooled to room temperature. A 1M solution of
tetrabutylammonium fluoride In tetra- hydrofuran (2.5 ml) was added, and
the mixture was stirred for 30 minutes at room temperature and then con- 15
centrated at reduced pressure. The residue was diluted with [err],
acidified with 1N HCI to pH 5, and the solid formed was collected by
filtration. The filtrate was extracted with ethyl acetate, the solvent
evaporated, and the residue combined with the solid previously obtained.
The mixture was chromatographed on a [err] column using 40% acetonitrile-pH
3.5 buffer. Fractions containing the desired product were combined and
evaporated under reduced pressure. The residue was dissolved in ethyl
acetate and washed with water. The organic layer 20   was dried with [err]
and evaporated to give 52 mg (46%) of the N-t-BOC-glycyi derivative of
pradimicin A. [err] NMR(400 MHz, [err]) [err]: 1.03 (3H,d, H=6.O Hz,
6'-H)**, 1.33 (3H, d, J=7.3 Hz, 17-[err]), 1.37 and 1.38 (9H, s,
tert-Butyl), 2.29 (3H, s, 3-[err]), 3.0-3.2 (5H, m, 4'-H, 2"-5"-H), 3.71
(1H, dd, J=5.4 and 11 Hz, 5"- H), 3.95 (3H, s, 11-[err]), 4.39 (1H, qui,
J=7.3 Hz, 17-H), 4.4-4.6 (3H, m, 5-H, 6-H, 1"-H), 4.71 (1H, d, J=6.8 Hz,
1'-H), 4.9-5.1 (3H, br-s, OH)*, 5.6-5.8 (1H, br-s, OH)*, 5.99 (1H, br-s,
OH)*, 6.91 (1H, a, 1OH), 7.02 (1H, 25  s, 4-H), 7.27 (1H, s, 12-H), 8.00
(1H, s, 7-H), 8.62 (1H, s, 16-NH)*, 12.57 (1H, br-s, OH)*, 12.94 (1H, s,
OH)*. A solution of N-(N-t-BOC-glycyl)-pradimicin A.(52 mg, 0.055 mmol) in
trifluoroacetic acid (TFA) (1 ml) was stirred for 30 minutes at room
temperature. After TFA had been evaporated, isopropyl ether was added to
the residue and the precipitate formed was collected by filtration. The
mixture was purified by preparative HPLC (Nihon seimitsu, column NS-20250,
solvent 30% MeCN-pH 3.5 buffer), followed by chromatography on a [err] 30
silica gel column using 25-30% acetonitrille-[err] as eluent to give the
title compound (23.0 mg, yield 46%) after lyophilization of the eluate. M.P
>[err] (dec.). IR [err] (KBr) [err]: 3413, 2390, 1620, 1380, 1332, 1054. UV
[err] (0.01 N NaOH) nm (a): 320 (12,300), 497 (12,000). MS (FAB): m/z 900
(M+3H)+. 35      1H NMR (400 MHz, DMSO-[err]) [err]1.08 (3H, d, J=6.4 Hz,
6'-H)**, 1.33 (3H, d, J=7.3 Hz, 17-[err]), 2.26 (3H, s), 3.69 (1H, dd,
J=5.6 & 11.1 Hz,.5"-H)**, 3.91 (3H, s, 11-OCH3); 4.25 (1H, br-m, 17-H),
4.4-4.5 (2H, 5-H, 6- H), 4.48 (1 H, d, J=7.7 Hz, 1"-H), 4.73 (1H, d, J=7.3
Hz, 1'-H)**, 5.0-5.1 5 (3H, bra, OH)*., 5.72 (1H, br-s, OH)*, 5.80 (1H,
br-s, OH)*, 6.71 (1H, d, J=2.6 Hz, 10-H), 6.83 (1H, s, 4-H), .13 (1H, d,
J2.6 Hz, 12-H), 7.74 (1H, s, 7-H), 8.6 (1H, br, 16NH)*. 



40 Example 11. Preparation of N-([err]-alanyl) pradimicin A (II, [err] H2)
To a solution of pradimicin AHCI (100 mg, 0.11 mmol) and BSA(0.6 ml, 2.4
mmol) in dry methylene chloride 45  (5 ml) was added 1-benzotriazolyl ester
of N-t-BOC-[err]-alanine (349 mg, 1.1 mmol). The mixture was refluxed for 2
days and then cooled to room temperature. A 1M solution of
tetrabutylammonium fluoride in tetrahydro- furan (3 ml) was added, and the
purple colored mixture was stirred for 30 minutes at room temperature.
After the solvent was evaporated under reduced pressure, ethyl acetate and
10% citric acid were added to the re- sidue. The mixture was shaken and
then filtered to collect the insoluble solid, and the organic layer was
sepa- **"Accompanied with a signal due to the minor rotamer. *Disappeared
by the addition of [err]. **Accompanied with a signal due to the minor
rotamer. *Disappeared by the addition of [err]. **Accompanied with a signal
due to the minor rotamer. *Disappeared by the addition of [err]. 13    EP 0
428 132 B1 rated and washed with water and brne. The insoluble solid was
added to the organic layer, and the mixture was concentrated. The residue
was chromatographed on a [err] silica gel column eluting with 35-40%
acetoni- trile-[err]. The fractions containing the desired compound were
combined, evaporated, and extracted with ethyl acetate. The extracts were
concentrated and freeze-dried from 1,4-dloxane to give 100 mg (87%) of
N-t-BOC- 5   [err]-alanyl derivative. 1H NMR (400 MHz, DMSO-[err]) [err]:
1.3-1.4 (tert-butyl), 2.28 (31-H, a, 3-[err]), 3.71 (1H, dd, J=5.4 and 11
Hz, 5 -H)**, 3.93 (3H, a, 11-OMe), 4.38 (1H, qui, J=7.3 Hz, 17-H), 4.4-4.7
(3H, m, 5-H, 6-H, 1"-H), 4.70 (1H, d, J=7.3 Hz, 1'-H)**, 4.9-5.1 (3H, OH)*,
5.7-5.9 (2H, OH)*, 6.83 (1H, d, J=2.2 Hz, 10-H), 6.95 (1H, 8, 4-H), 7.20
(1H, d, J=2.2 Hz, 12-H), 7.90 (1H, s,7-H), 8.69 (1H, br, 16-NH)*, 13.03
(1H, s, OH)*. 10      A solution of N-(N-t-BOC-3-alanyl)pradimicin A (90
mg, 0.089 mmol) in TFA was stirred for 15 minutes at room temperature.
After TFA was evaporated, the residue was chromatographed on a [err] silica
gel column elutlng with 20-40% acetonitrile-[err]. The fractions containing
the desired compound were combined and con- centrated. The residue was
dissolved in a small amount of water and lyophilized to give 20 mg (25%) of
N-([err]- alanyl)pradlmlcin A as an amorphous powder. M.P. >[err] (dec.).
15     IR [err], (KBr) [err]: 3390, 1620, 1445, 1386, 1260. UV [err] (0.01N
NaOH) nm ([err]): 318 (13,000), 498 (12,700). MS (FAB): m/z 912 (M+H)+. 1H
NMR (400 MHz, DMSO-[err]) [err] : 0.95 (3K, br, 5'-[err]), 1.33 (3H, d,
J=7.3 Hz, 17-CH3), 2.23 (3H, s, 3- CH3)**, 3.74 (1H, dd, J=4.7 and 11 Hz,
5"-H)**, 3.91 (3H, s, 11-OMe), 4.2 (1H, br, 17-CH), 4.3-4.5 (3H, m, 5- 20
H, 6-H, 1"-H), 4.61 (1H, d, J=7.8 Hz. 1-H)**, 4.9-5.2 (2-3H, OH)*, 5.6-5.9
(2H, OH)*, 6.71 (1H, d, J=2.1 Hz, 10-H), 6.82 (1H, s, 4-H)**, 713 (1H, br,
12-H), 7.73 (1H, s, 7-H), 8.22,(1H, br, 16-NH)*, 8.30 (1H, s, OH)*. Example
12. Preparation of N-(trans-3-methoxycarbonyl-2-propenyl) pradimicin A (II,
[err]-xylo- syl, [err]). 25 To a solution of pradimicin AHCI (78 mg, 0.089
mmol) and BSA (0.44 ml, 1.8 mmol) in dry dichloromethane (3 ml) was added
methyl 4-bromocrotonate (80 mg, 0.445 mmol), and the mixture was refluxed
for 4 days. The solvent was evaporated, and the residue was dissolved in a
mixture of methanol (3 ml) and 1H HCI (3 ml). The methanol was evaporated,
and the aqueous concentrate was chromatographed on a [err] silice gel
column. 30  The column was washed with water and then eluted with 70%
aqueous acetonitrile. The desired fractions moni- tored by HPLC were
combined, concentrated, and lyophilized to yield 55 mg (yield 66%) of the
title compound. 



M.P. >[err]. IR [err],, (KBr) [err] 1720, 1610, 1440. UV [err] (1/lOON
NaOH) nm (E[err]): 300 (220), 500 (223). 35  MS (FAB): m/z 939 (M+H)+. 1H
NMR (400 MHz, DMS0-[err]) [err] (ppm): 1.13 (3H, d, J=6 Hz, 5'-Me), 1.32
(3H, d, J=7.3 Hz, 17-Me), 2.27 (3H, 8, 3-Me), 3.95 (3H, s, OC[err]), 4.39
(1H, qui, J=7.3 Hz, alanyl-CH), 6.00 (1H, d, J=15.8 Hz, =CH-COOMe), 6.83
(1H, dt, J=15.8 and 5.5 Hz, [err]-CH=CH-COOMe), 6.90 (1 H, br-s, 10-H),
7.02 (1H, s, 4-H), 7.27 (1 H, d, J=2.2 Hz, 12-H), 8.00 (1H, s, 7-H). 40
Example 13. Preparation of N-(trans-3-carboxy-2-propenyl) pradimicin A (II,
[err]-D-xylosyl, [err]) A solution of N-trans-3-methoxycarbonyl-2-propenyl)
pradimicin A in a mixture of methanol and 1N NaOH 45  was stirred at room
temperature overnight. The methanol was evaporated and the aqueous residue
acidified with 1N HCI and then chromatographed to a [err] silica gel
column. The column was washed with water and eluted with 40% aqueous
acetonitrile. The desired fractions monitored by HPLC were combined,
concentrated, and lyophilized to yield 34 mg (yield 85%) of the title
compound. M.P. >[err]. IR [err] (KBr)[err]: 1610, 1450, 1390. 50      UV
[err] (1/l0ON NaOH) nm (E[err]): 320(235), 500(235). MS (FAB): m/z 927
(M+3H)+, 949 (M+Na+2H)+. [err] NMR (400 MHz, DMSO-[err]) 8 (ppm) 1.13 (3H,
d, J=6.4 Hz, 5'-Me), 1.33 (3H, d, J=7.2 Hz, 17-Me), 2.25 **Accompanied with
a signal due to the minor rotamer. *Disappeared by the addition of [err]
**Accompanied with a signal due to the minor rotamer. *Disappeared by the
addition of [err]. 14    EP 0 428 132 B1 (3H, s, 3-Me), 2.56 (3H, s, N-Me),
3.91 (3H, s, OMe), 4.3-4.5 (3H, m, 5,6-H and 17-H), 4.60 (1H, d, J=7.7 Hz,
1'-H), 5.90 (1H, d, J=15.8 Hz, =CH-COOH), 6.72 (1H, d, J=2.1 Hz, 10-H),
6.73 (1H, dt, J=15.8 and 5.5 Hz, CH=CH-COOH), 6.86 (1H, s, 4-H), 7.12 (1H,
d, J=2.1 Hz, 12-H), 7.76 (1H, s, 7-H). 5   Example 14. Preparation of
N-(glycyi) pradimicin B formate salt (II, [err] NH2) To a stirred solution
of pradimicin B methyl ester HCI (114 mg, 0.15 mmol; 80% pure by HPLC) and
trie- thylamine (20 uL, 0.15 mmol; dried over molecular sieves 4A) in dry
dimethylformamide (2 ml; dried over mo- 10  lecular sieves 3A) was added at
room temperature N-(t-BOC) glycine N-hydroxysuceinlmide ester (204 mg, 0.75
mmol; Sigma). The mixture was stirred at [err] under a dry nitrogen
atmosphere for 12 hours and then concentrated in vacuo to near dryness. The
oily residue was triturated with n-pentane several times and chro-
matographed ([err]; MeOH-[err]/5:95 to 15:85) to obtain 120 mg of crude
multi-acylated material: Rt 1.84 minutes (purity 75%; HPLC, column:
Microsorb Short One [err], 4.6 mm I.D. x 100 mm, 3 um, Rainin Instrument 15
Company, eluent A/B = 1:1, A, acetonitrile-0.1 5% KH2PO4 pH 3.5 = 1:1, v/v;
B, acetonitrile-H20 = 4:1, flow rate 1.2 ml/minute, detection: UV
absorption at 254 nm). This crude multi-acylated material (80 mg) in MeOH
(6.5 ml) was mixed with 0.25N NaOH (3.2 ml), and the mixture was stirred at
room temperature for 6 hours. This was acidified slowly and carefully with
0.1 N HCI until pH 2 (pH paper) was obtained. The cloudy mixture was
diluted with H20 (6.5 ml) and the MeOH removed 20  in vacuo. The resulting
precipitate was filtered, washed with [err], and dried to obtain 25 mg
(0.029 mmol, yield 29%) of the title compound as crude solid: Rt2.12
minutes (purity 75%, HPLC, conditions: the same as above). This crude
material with 75% purity (200 mg) was purified by column chromatography
using the Michel- Miller High Performance Low Pressure Liquid
ChromatographySystem (Ace Glass lne.) on C-18 reverse phase 



silica gel (Whatman Partisil Prep:40 ODS-3, -18; 1.5 cmx 30cm). The column
was eluted with [err] and then 25  with 80% acetonitrile-[err] to obtain 20
mg of N-(t-BOC-glycyl) pradlmicin B as red powder Rt 3.48 minutes (purity
97%; HPLC, column: Waters Radial Pak [err], eluent: 50% (pH 4, 0.05M
ammonium phosphate buf- fer)/(80% acetonitrile in [err]), flow rate: 4
m/minute. M.P. [err]-[err] (slow dec.). IR (KBr) vmax: 3420,1730, 1630,
1610 [err]. 30      UV (MeOH: [err] = 1:1) [err]: 232(s 32,200), 290 ([err]
26,100), 468 nm ([err] 11,000). MS (FAB): m/z 866 (M+H)+, 766 (M-tBoc+2H)+,
433. 1H NMR (300 MHz, DMSO-[err]) [err] (ppm): 0.97, 1.07 (3H, 2d, J=6 Hz,
5'-Me), 1.31 (3H, d, J=7 Hz, 17-Me), 1.36 (9H, s, tBu), 2.29 (3H, s, 3-Me),
3.02, 3.14 (3H, 2s, N-Me), 3.5-4.0 (6H, m, 2'-H, 3'-H, 4'-H, 5'-H, [err]),
3.95 (3H, s, 11-OMe), 4.38 (lH, qi, J=;7 Hz, 17-H), 4.4-4.6 (2H, m, 5-H,
6-H), 4.71 (1H, br, 1'-H), 5.13, 5.42, 35  6.61, (3H, br, exchanged with
[err]), 6.16 (1H, br s, OH, exchanged with D20), 6.58 (1H, t, J=5 Hz, NH,
ex- changed with [err]), 6.94 (1H, d, J=2 Hz, 10-H), 7.08 (1H, s, 4-H),
7.29 (1H, d, J=2 Hz, 12-H), 8.07 (1H, s, 7- H), 8.55 (1 H, d, J=7 Hz, CONH,
exchanged with [err]), 12.84 (1 H, s, exchanged with [err]). A mixture of
N-(t-Boc-glycyl) pradirnicin B (30 mg, 0.035 mmol, purity ~ 86%) in 80%
formic acid (3 ml) was stirred at room temperature for 6 hours. The
insoluble material was removed by filtration and the filtrate 40
concentrated in vacuo todryness. The residue was triturated with EtOAc and
dried to obtain 20 mg (0.025 mmol, yield 70%) of the title compound as red
powder: Rt 2.31 minutes (purity 80%; HPLC, 50% A/B (ammonium phos- phate
buffer system), flow rate 2 ml/minute; this materal was free from pradmicin
B, <2%). IR (KBr) vmax: 3420, 1730, 1630, 1610cm-1. UV (MeOH: [err] = 1:1)
[err]max: 234 ([err] 17,400), 290 ([err] 14,100), 464 nm ([err] 6,100). 45
MS (FAB): m/z 766 (M+H-[err])+. [err] NMR (300 MHz, DMSO-[err]) 8 (ppm):
1.00, 1.08 (3H, 2d, J=6 Hz, 5'-Me), 1.32 (3H, d, J=7 Hz, 17-Me), 2.23 (3H,
s, 3-Me), 3.13 (3H, br, N-Me), 3.71 (3H, s, 11-OMe), 3.7-4.0 (4H, m, 2'-H,
3'-H, 4'-H, 5-H), 4.1-4.8(6H, m, 17-H, 5-H, 6-H, 1'-H, CH2), 6.60 (1H, br
s, 10-H), 7.00 (1H, s, 4-H), 7.09 (1 H, br s, 12-H), 7.83 (1H, s, 7-H),
8.08 (1H, s, [err]). 50 Example 15. Preparation of N-(N,N-dimethylglycyl)
pradimicin B (II, [err]-CO- [err] To a stirred solution of pradimicin B
methyl ester HCI (500 mg, 0.66 mmol; 81% pure by HPLC) and trie- 55
thylamine(92.4 uL, 0.66 mmol) in dry dimethylformamide (12 ml, dried over
molecular sieves 3A) was added at room temperature N,N-dimethylglycine
N-hydroxysuccinimide ester (1.68 g, 8.4 mmol), and the mixture was stirred
at ca. [err] for 24 hours. To this mixture, an additional amount of
N,N-dimethylglycine N-hydroxysuo- cinimide ester (1.68 g, 8.4 mmol) was
added, and the mixture stirring continued at ca. [err] for an additional 15
EP 0 428 132 B1 48 hours. The solventwas removed in vacuo, and the
residuewastriturated repeatedlywth pentanethen ether. This material was
dissolved in a mixture of MeOH (30 ml) and [err] (20 ml), and to this was
added a cold solution of NaOH (1.6 g) in H20 (15 ml) over a period of 15
minutes. The mixture was stirred at room temperature for 2 hours,
neutralized to pH 7 by addition of [err] in an ice-bath, and the
precipitate was removed. The filtrate 5 was concentrated, and the residue
was purified by column chromatography (reverse phase silica gel, Whatman
Partisil Prep 40 ODS-3, C-18). The column was eluted with [err] first and
then with 50% acetonitrile/[err] to obtain 86 mg (0.10 mmol, yield 15%) of
the title compound as reddish brown powder: Rt 5.36 minutes (purity 74%;
HPLC, column: Waters Radical PAK [err], eluent: (pH 4 buffer, 0.05M
ammonium phosphate)/(80% acet- onitrile in [err]) = 3:2, flow rate: 2
ml/minute). 10     IR (KBr) vmax: 3400, 1640, 1610 [err]. UV (MeOH:[err] =
1:1) [err]max: 234 (s 26,200), 288 ([err]21,300), 476 nm ([err] 9,000). 



MS (FAB): m/z 794 (M+H)+; HRMS, calcd. for [err](M+H)+ 799.2772, found
799.2774. 1H NMR (300 MHz, DMSO-[err]) [err] (ppm): 0.99 (3/4 H, d, J=6 Hz,
5'-Me),1.01 (3/2 H, d, J=6 Hz, 5'-Me), 1.10 (3/4 H, d, J=6 Hz, 5'-Me), 1:32
(3H, d, J=7.3 Hz, 17-Me), 2.27 (3H, s, 3-Me), 2.73 (3H, s, [err]), 2.77
(3H, s, 15   NMe2), 3.10, 3.14 (3H, 2s, 4'-NMe), 3.5-4.3 (m), 3.90 (3H, s,
11-OMe), 4.3-4.5 (m, 17-H, 5-H, 6-H), 4.6-4.75 (m, 1'-H), 6.72 (1H, s,
IOH), 6.85 (lH, s,4-H), 7.12 (1H, s, 12-H), 7.77 (1H, s, 7-H), 8.82, 8.84
(1H, 2d, J=7.2 Hz, CONH, exchanged with [err]), 13.14 (1H, s, exchanged
with [err]). N,N-Dimethylglycine N-hydroxysuccinimide ester was prepared by
the following procedure. To a stirred mixture of N-hydroxysuccinimide
(11.5g,0.1 mmol) and N,N-dimethylglycine (10.3 g, 0.1 mmol) 20  in CH2CI2
(200 ml) was added N,N-dicyclohexylcarbodiimide (22.1 g, 0.11 mmol), and
the mixture was stirred at room temperature for 18 hours, heated at reflux
for 10 minutes, and then allowed to stir for an additional 4 hours. The
precipitate was removed, and the filtrate was evaporated. The oily residue
was triturated with n- hexane, and the solid was extracted with anhydrous
ether, removing the insolubles. Evaporation of the ether in vacuo gave 13.0
g (0.065 mmol, yield 65%) of the title compound as a white hygroscopic
solid. 25     IR (KBr) vmax: 1780, 1710, 1650 (br) [err]. MS (DCI): m/z 201
(M+H)+. 1H NMR (200 MHz, [err]) 8 ppm: 2.40 (H, s, [err]), 2.81 (4H, s,
[err]), 3.51 (2H, s, NCH2). Example 16. Preparation of
N-(N,N-Dimethylglycyl) pradimicin A(II, [err]-D-xylosyl, [err] 30  [err] To
a mixture of pradimicin A HCI (61 mg, 0.07 mmol) and BSA (0.35 ml, 1.4
mmol) in dichloromethane (1.2 ml) was added N,N-dimethylglycyl chloride HCI
(55 mg, 0.35 mmol). The mixture was stirred at room temper- ature for 1
hour and concentrated in   The residue was dissolved In a mixture of
methanol (2 ml) and 1N- 35  HCI (1 ml). The methanol was evporated, and the
aqueous residue was chromatographed on a [err] silica gel column. The
column was washed with water and eluted with 30% aqueous acetonitrile to
afford 42 mg (yield 65%) of the title compound. M.P. >[err] (grad. dec.).
IR [err]max (KBr) [err]: 1620 (broad). UV [err] (1/1OON NaOH)
nm.([err]):318 (15200), 497 (14600). 40      MS (FAB): m/z 926 (M+H+).
[err] NMR (400 MHz, DMS0-[err]) [err] (ppm) :1.00, 1.11 (total 3H,2d, J=6.4
Hz, 5'-Me), 1.34 (3H, d, J=7.3 Hz, 17-Me), 2.28, 2.29 (total 3H, 2s, 3-Me),
2.67 (3H, s, N-Me), 2.72 (3H, s, N-Me), 3.90 (3H, s, OMe), 6.72 (1H, d,
J=2.6 Hz, 10-H), 6.83 (1H, s.4-H),7.12 (1H, m, 12-H), 7.76 (1H, s,7-H). 45
Example 17. Preparation of N-carbamyl pradimicin B (II, [err]) To a stirred
suspension of pradibimicin B methyl ester HCI (100 mg, 0.13 mmol) in
acetonitrile (5 ml) was added BSA (0.6 ml, 2A mmol) and the mixture heated
at [err] for 30 minutes. To this mixture, after cooling to room
temperature, was added triethylamine (18 ul, 0.13 mmol) followed by
trichloromethylcarbonyl isocyanate 50  (32 ul, 0.26 mmol). This mixture was
stirred at room temperature under a dry nitrogen atmosphere for 20 hours by
which time HPLC indicated the formation of a new product at Rt 5.42 minutes
(HPLC, column: Waters Rad- ical PAK [err]). The mixture was diluted with
MeOH (2 ml) and treated with 1N HCI (1 ml), eluent: A/B = 35/65 where A =
pH 4, 0.5 M ammonium phosphate buffer, B= 80% acetonitrie in [err], flow
rate: 3 ml/minute. The mixture was quickly concentrated in vacuo to
dryness. The residue was dissolved in 5% acetonitrile in [err] (10 55   ml)
and stirred at room temperature for 18 hours. The solid formed was
collected to obtain 77 mg of a mixture of N-(carbamyl)- and
N-(trichloromethylcarbonylcarbamyl)desxylosyl pradimicin A methyl ester: Rt
2.06 min- utes (49%) and 5.42 minutes (38%) (HPLC, conditions: the same as
above). This mixture (77 mg) was dissolved in a solution of acetonitrile (2
ml) and H20 (2 ml). To this was added 16    EP 0 428 132 B1 a solution of
NaOH (10 mg) in, [err] (0.5 ml), and the mixture was stirred at room
temperature for 30 minutes by which time HPLC indicated the reaction was
complete. This was carefully acidified to pH 2.5 with dilute 



[err]. The precipitate was collected and purified by column chromatography
(reverse phase silica gel, Partisli Prep 40 ODS-3, C-18) eluting with (80%
acetonitrile/[err]): (pH 4, 0.025M ammonium phosphate buffer) = 1:4. 5
The appropriate fractions were collected, acidified to pH 2.5, with dilute
[err], and concentrated to remove the acetonitrile. The precipitate formed
was collected, washed with [err], and dried in vacuo to obtain 31 mg (0.041
mmol, yield 32%) of the titlee compound as dark red powder. M.P. >[err]
(dec.). Rt 3.99 minutes (purity 75%; HPLCi column: the same as above,
eluent: AIB = 55/45 where A and B were defined as above, flow rate: 2
ml/minute). 10     IR (KBr) vmax: 3400, 1730 (w), 1620 (br) [err]. UV
(MeOH: [err] = 1:1) [err]max: 234 ([err]27,700), 292 ([err] 22,900), 462 nm
([err] 9,880). MS (FAB): m/z 752 (M+H)+; HRMS, calcd. for [err](M+H)+
752.2303, found 752.2288. [err] NMR (300 MHz, DMSO-[err]) [err] (ppm): 1.01
(3H, d, J=6 Hz, 5'-Me), 1.31 (3H, d, J=7 Hz, 17-H), 2.28 (3H, s, 3-Me),
3.01 (3H, s, N-Me), 3.66(1H, brs), 3.77 (1H,m), 3.94(3H, s, 11-OMe),
4.35-4.6 (5H, m, 17-H, 5-H, 15  6-H, 1'-H), 6.93 (1H, s, 10-H), 7.09 (1H,s,
4-H), 7.29 (1H, s, 12-H), 8.06 (1H, s,7-H), 8.55 (1H, d, J=6.5 Hz, CONH,
exchanged with [err]), 12.85 (1H, s, exchanged with [err]). Example 18.
Preparation of N-(N-methyicarbamoyl) pradimicin B (II, [err]-CON- HCH3) 20
To a stirred suspension of pradimicin B methyl ester HCI (100 mg, 0.13
mmol) in acetonitrile (5 ml) was added BSA (0.6 ml,2A mmol), and the
mixture was heated at [err] for 30 minutes. To this mixture, after cooling
to room temperature, was injected triethylamine (18 uL,0.13 mmol) followed
bymethyl isocyanate (7.7 uL,0.13 mmol). The mixture was stirred at room
temperature under a dry nitrogen atmosphere for 2 hours, then an ad- 25
ditional amount of methyl isocyanate (15.4 uL, 0.26 mmol) was injected, and
stirring continued for another 4 hours. The mixture, diluted with MeOH (2
ml) was treated with 1N HCI (1 ml) and concentrated in vacuo to remove
organic solvents. The resulting precipitate was collected, washed with
water, and purified by column chromatography (reverse phase silica gel,
Whatman Partisil Prep 40 0DS-3, C-18) eluting with 20% acetoni- trile/pH 4,
0.025M ammonium phosphate buffer and then with 100% acetonitrile. The
appropriate fractions 30  (acetonitrile) were concentrated in vacuo to
obtain 32 mg (0.041 mmol, yield 32%) of the title compound as the methyl
ester Rt 6.00 minutes (purity 91%; HPLC, column: Waters Radial PAK [err]
eluent A/B =1/1 where A = pH 4, 0. O5M ammonium phosphate buffer, B = 80%
acetonitrile/[err], flow rate: 3 ml/minute). This ester (27 mg, 0.035 mmol)
was dissolved in a mixture of MeOH (1 ml) and [err] (1 ml), and this was
treated with a solution of NaOH (12 mg) in [err] (0.3 ml) at room
temperature for 1 hour by which time HPLC 35  indicated the completion of
the reaction. The mixture was acidified to pH 3 by addition of 10% [err]
and con- centrated in vacuo to near dryness. The precipitate was collected,
washed with [err] (0.3 ml x 2), and dried to obtain 24 mg (0.031 mmol,
yield 89%; overall yield 28%) of the title compound as red powder. M.P.
>[err] (dec.). Rt 2.29 minutes (purity 93%; HPLC, conditions: the same as
above). 40     IR (KBr) vmax: 3400, 1730 (w) 1620 (br) [err]. UV (MeOH:
[err] = 1:1) [err]max: 234 ([err] 32,200), 290 ([err] 26,100),468 nm ([err]
11,300). MS (FAB): m/z 766 (M+H)+; HRMS, calcd. for [err] (M+H)+ 766.2459,
found 766.2441. 1H NMR (300 MHz, DMSO-[err]) [err] (ppm) 1.02 (3H, d, J=6
Hz, 5-Me), 1.34 (3H, d, J=7.3 Hz, 17-Me), 2.31 (3H, s, 3-Me), 2.59 (3H, d,
J=4 Hz, NHMe),3.03 (3H, s, NMe), 3.69 (2H, brs), 3.82 (1H, m), 3.97 (3H, s,
11- 45   OMe), 4.35-4.6 (5H, m, 17-H, 5-H, 6-H, 1'-H), 5.00 (br), 5.57
(br), 6.17 (d, exchanged with [err]), 6.95(1H, d, J=2.4 Hz, 10-H), 7.11
(1H, s,4-H), 7.31 (1H, d, J=2.4 Hz, 12-H), 8.08 (1H, s, 7-H),. 8.57 (1H, d,
J=7 Hz, CONH, exchanged with [err]), 12.87 (1H, s, exchanged with [err]).
Example 19. Preparation of N-(p-toluenesulfonylcarbamyl) pradimicin B (II,
[err] 50   [err]-p-tolyl) To a stirred suspension of pradimicin B methyl
ester HCI (100 mg, 0.13 mmol) in acetonitrile (5 ml) was added BSA (0.6 ml,
2A mmol), and the mixture was heated at [err] for 30 minutes. After cooling
to room tem- perature, to this reaction mixture was added triethylamine (18
ul,0.13 mmol) and the p-toluenesulfonyllsocyan- 55   ate (25.3 mg, 0.13
mmol). The mixture was stirred at room temperature under a dry nitrogen
atmosphere for 



5 hours. An additional p-toluenesulfonyliso cyanate (ca. 10 mg) was added,
and stirring continued for another 18 hours by which time HPLC indicates
that ca. 80% of the product was formed. The mixture was diluted with MeOH
(2 ml) and to this 1H HCI (1 ml) was added. The solution was concentrated
quickly in vacuo to dryness. 17    EP 0 428 132 B1 The suspension of the
residue in [err] (3 ml) was stirred for 3 hours, and the solid was
collected, triturated with [err], and dried to obtain 77 mg (0.084 mmol,
yield 64%) of the methyl ester of the tile compound as red solid: Rt 3.39
minutes (purity 85%; HPLC, column: Waters Radial PAK [err], eluent: A/B =
35/65 where A =pH4,0.05M ammonium phosphate buffer, B = 80% acetonitrile in
[err], flow rate 4 ml/minute). 5      The methyl ester (50 mg, 0.056 mmol)
was suspended in a mixture of MeOH (3 ml) and [err] (3 ml). To this was
added a solution of NaOH (22 mg, 0.056 mmol) in [err] (1ml), and the
mixture was stirred at room temperature for 1 hour. This was acidified in
an Ice-bath with diluted [err] to pH 3 and then concentrated In vacuo to
the volume of ca. 3 ml. The precipitate was collected, washed with [err]
and dried In vacuo to obtain 34 mg (0.038 mmol, yield 67%; overall yield
43%) of the title compound as reddish powder. M.P. >[err] (dec.). 10     Rt
1.61 minutes (purity 83%; HPLC, eluent: A/B = 35/85 where A = pH 4, 0.05M
ammonium phosphate buf- fer, B = 80% acetonitrile in [err], other
conditions:the same as above). IR (KBr) vmax: 3420, 1720 (w), 1620 (sh),
1600 [err]. UV (MeOH: H20 = 1:1) [err]max: 230 ([err] 35,500), 290 ([err]
21,300), 468 nm ([err] 9,000). MS (FAB): m/z 906 (M+H)+. 15     1H NMR (300
MHz, DMSO-[err])[err] (ppm): 0.91,1.05 (3H, 2 br,5'-Me), 1.32 (3H, d, J=7
Hz, 17-Me), 2.30 (3H, s, 3-Me), 2.38 (3H, s, p-Me), 2.89, 3.12 (3H, 2s,
NMe), 3.94 (3H, s, 11-OMe), 4.2-4.7 (m, 17-H, 5-H, 6-H, 1'- H), 6.91 (1H,
s, 10-H), 7.03 (1H, s, 4-H), 7.26 (1H, s, 12-H), 7.36 (2H, d, J=8 Hz,
ArHs), 7.77 (2H, d, J=8 Hz, ArHs), 8.02 (1H, s, 7-H), 8.59 (1H, d, J=6.5
Hz, CONH, exchanged with D20), 12.89 (1H, s, exchanged with D20). 20
Example 20. Preparation of N-(L-glutamyl) pradimicin B formate salt
(II,[err] [err]) To a stirred suspension of pradimicin B methyl ester HCI
(760 mg, 1.0 mmol; 80% pure by HPLC) in DMF 25  (5 ml, dried over molecular
sieves 3A) was added triethylamine (0.14 ml, 1.0 mmol) followed by
N-t-Boc-(L)- glutamic acid y-benzyl a-N-hydroxy- succinimide ester (2,60 g,
6.0 mmol; prepared from N-t-Boc-(L)-glutamic acid y-benzyl ester). The
resulting dark red mixture was stirred at [err] for 24 hours and
concentrated in vacuo to near dryness. The residue was triturated several
times with n-pentane and chromatographed on slica gel (MeOH-[err]/5:95 to
20:80) to give 1.0 g of semi-pure multi-acylated material. This semi-pure
material (1.0 30  g) in MeOH (10 ml) and H20 (5 ml) was mixed with a
solution of NaOH (280 mg) in [err] (5 ml). The mixture was stirred at room
temperature for 6 hours. This was acidified to pH ~ 3 with 5% [err], and
the precipitate formed was filtered and dried to obtain 258 mg of crude
solid. This was purified by column chromatography as described before
([err] column, A:B = 70:30 to 50:50; A, B defined as before). Appropriate
fractions were com- bined, acidified to pH ca. 3, and the precipitate was
filtered and dried to obtain 27 mg (0.029 mmol, yield 2.9%) 35  of the
title compound as red, powder: Rt 7.00 minutes (purity 95%; HPLC, 50% A/B,
flow rate: 2 ml/minute). IR (KBr) vmax: 3420, 1730, 1630, 1610 [err]. UV
(MeOH: [err] = 1:1) [err]max: 234 ([err] 35,700), 296 ([err] 29,000), 464
nm ([err] 12,200). MS (FAB): m/z 938 (M+H)+, 838 (M-t-Boc+2H), 443. 1H NMR
(300 MHz, DMSO-[err]) [err] (ppm): 0.95, 1.12 (3H, 2d, J=6 Hz, 5'-Me), 1.33
(3H, d, 17-Me), 1.34, 1.37 40  (9H, 2s, tBu), 1.65,1.83,2.20 (2H, m,
[err]), 2.30 (3H, s, 3-Me), 3.02 (s, NMe), 3.3, 3.73, 3.85 (6H, m, 2-H, 3'-
H, 4-H, 5'-H, [err]), 3.94 (3H, s, 11-OMe), 4.2-4.75 (5H, m, 17-H, CHCO,
5-H, 6-H, 1'-H), 5.27, 5.65, 6.16 (3H, br, exchanged with [err]), 6.94 (1H,
d, J=2.5 Hz, 10-H), 7.09 (1H, s, 4-H), 7.29 (1H, d, J=2.5 Hz, 12-H), 8.07
(1 H, s, 7-H), 8.56 (1H, d, J=7 Hz, 16-NH, exchanged with [err]), 12.31
(br, exchanged with [err]), 12.85 



(1 H, a, exchanged with [err]), 13.78 (br, exchanged with [err]). 45     A
mixture of N-t-Boc-Glu-pradimicin B (29 mg, 0.031 mmol; 95% pure by HPLC)
in 75% (v/v) [err] (4 ml) was stirred at ca. [err] for 5 hours. This was
concentrated in vacuo to dryness, and the residue was triturated with EtOAc
to obtain 22 mg (Q.025 mmol, yield 80%) of the title compound as dark red
solid: Rt 6.8 minutes (HPLC, eluent A/B = 40:60, flow rate: 0.5 ml/minute).
IR (KBr) vmax: 3420, 1740, 1640, 1610 [err]. 50      UV (MeOH: [err] = 1:1)
[err]max: 234 ([err] 23,000), 290 ([err] 17,200), 470 nm ([err] 7,700). MS
(FAB): m/z 838 (M+H - [err])+; high resolution mass spectrum, calcd. for
[err] (M+H)+ 838.2671, found 838.2659. 1H NMR (300 MHz, DMSO-[err]) [err]
(ppm): 0.91, 1.15 (3H, 2d, J=6 Hz, 5'-Me), 1.34 (3H, d, J-7 Hz, 17-Me),
2.28, 2.29 (3H, 2s, 3-Me), 3.11, 3.21 (3H, 2s, NMe), 3.0-4.0 (m), 3.91 (3H,
s, 11-OMe), 4.3-4.7 (5H, m, 17-H, 55   CHCO, 5-H, 6-H, 1'-H), 5.7 (3 br),
6.72 (1H, s, 10-H), 6.84 (1H, s, 4-H), 7.13 (1H, d, J=2.2 Hz, 12-H), 7.75
(1H, s, 7-H), 8.13 (1H, s, [err]), 8.78, 8.85 (2H, d, J=7 Hz, 16-NH), 13.17
(br). N-t-Boc-(L)-glutamic acid y-benzyl a-N-hydroxysuccinimlde esterwas
prepared according to the following procedure. 18    EP 0 428 132 B1 To a
stirred mixture of N-t-Boc-(L)-glutamic acid y-benzyl ester (10.12 g, 30
mmol; Vega Chemical) and N- hydroxysuccinimide (4.30 g, 33 mmol; Aldrich)
in [err] (200 ml) was added N,N'-dicyclohexylcarbodilmide (6.81 g, 33 mmol;
E. Merck). The mixture was heated at reflux for 10 minutes and then stirred
at room tem- perature for 5 hours. The precipitate was removed and washed
with [err]. The filtrate and washing were com- 5 bined and evaporated in
vacuo to dryness. The residual oil was triturated with hexane and then with
n-pentane. The semi-solid was dissolved in Et2O (300 ml), removing the
insoluble by filtration. The filtrate was concen- trated in vacuo to
dryness, giving 11.8 g (27.2 mmol, yield 90.6%) of the title compound as
off-white foam. 1H NMR (300 MHz, DMSO-[err]) [err] (ppm): 1.44 (9H, s,
t-Bu), 2.05 (1H, m, 3-H), 2.17 (1H, m, 3-H), 2.64 (2H, s, succ-CH2), 2.65
(1H, m, 4-H), 2.86 (3H, brs, succ-[err], 4-H), 4.50 (1H, dd, J=8, 13 Hz,
2-H), 5.16 (2H, s, 10  CH2Ar), 7.41 (5H, s, ArHs), 7.73 (1 H, d, J=8 Hz,
NH). Example 21. Preparation of N-(Allyl) pradimicin B (11, [err]) To a
suspension of pradimicin B(100 mg, 0.15 mmol; 85% pure by HPLC) in
1,2-dichloroethane (q4 ml) 15  was Injected BSA (0.60 ml, 2.42 mmol), and
the mixture was stirred at [err] under a dry nitrogen atmosphere for2
hours. To the resulting dark brown solution was injected allyl iodide
(0.088 ml, 0.94 mmol), and the mixture was stirred at [err] under a dry
nitrogen atmosphere for 2.5 hours by which time HPLC indicated the reaction
was complete. After cooling, the mixture was concentrated in vacuo, the
residue dissolved in methanol (10 ml) and treated with 1N HCI (2 ml), and
they quickly concentrated in vacuo to remove the methanol. The re- 20
sidue, diluted with [err] was purified by column chromatography (reverse
phase silica gel, Lichroprep RP-1 8, EM Science) eluting with [err] and
then with 40%  [err]to obtain 37 mg (0.05 mmol, yield 35%) of the title
compound as dark orange powder Rt 4.95 minutes (purity 96%; HPLC, column:
Microsorb Short One [err], eluent: 50% [err]/0.15% potassium phosphate
buffer, pH 3.5, flow rate: 1.2 ml/minute). IR (KBr) vmax: 3390, 2927, 1731,
1606 cm-. 25      UV (MeOH: [err] = 1:1) [err]max: 234 ([err] 21,700), 286
([err] 17,600), 480 nm ([err]7,600). MS (FAB): m/z 749 (M+H)+. 1H NMR (300
MHz, DMSO-[err]) [err] (ppm): 1.25 (3H, d, J=7.2 Hz, 5'-Me),1.31 (3H, d,
J=7.3 Hz, 17-Me), 2.27 (3H, s, 3-Me), 2.83 (3H, brs, NMe), 3.2-3.9 (in,
2'-H, 3'H, 4'H, 5'-H), 3.93 (3H, s, 11-OMe), 4.35-4.49 (3H, m, 5-H, 6-H,
17-H), 4.67 (1 H, d, 1'-H), 5.50-5.57 (2H, m, H2C=), 5.55-5.64 (I H, m,
=CH), 5.80-5.95 (2H, brs, [err] 30  exchangeable), 6.1-6.2 (2H, brs, [err]
exchangeable), 6.89 (1H, d, J=2 Hz, 10-H), 7.02 (1H s, 4-H), 7.25 (1H, d,
J=2 Hz, 12-H), 8.01 (1H, s, 7-H), 8.58 (1H, d, J=6.9 Hz, CONH, [err]
exchangeable), 12.88 (1H, s, [err] ex- changeable). 



Example 22. Preparation of N-(Allyl) pradimicin A(II, [err] 35 To a
suspension of pradimicin A.HCI (50 mg, 0.057 mmol) in 1,2-dichloroethane (2
ml) was injected BSA (0.25 ml, 1.01 mmol), and the mixture was heated at
[err] under a dry nitrogen atmosphere for 1 hour by which time most of
pradimicin A went into solution. To this solution was added allyl iodide
(40 ul, OA4 mmol), and the mixture was stirred at refluxing temperature for
11 hours. After cooling, the mixture was concentrated in vacuo, 40  and the
residue, dissolved in MeOH (5 ml), was treated with 1N HCI (1 ml). The
mixture was concentrated in vacuo, and the residue was desalted by HP-20
column eluting first with [err] and then with 80% (V/V) acet- one/[err] (pH
3) to obtain 42 mg (0.048 mmol, yield 85%) of the title compound as reddish
powder: Rt 3.10 minutes (purity 93%; HPLC, column: Microsorb Short One
[err], 4.6 mm I.D. x 100 mm, 3 um, Rainin Instrument Co., eluent: 50%
buffer (0.15% [err], flow rate: 1.2 ml/minute, detection: UV absorption at
45  254 nm). IR (KBr) vmax: 3400, 1730, 1630 (sh), 1610 [err]. UV (MeOH:
[err] = 1:1) [err]max: 234 ([err] 29,000), 288 ([err] 23,000), 476 nm
([err] 9,850). MS (FAB): m/z 881 (M+H)+; HRMS; calcd. for [err](M+H)+
881.1980, found 881.2960. 1H NMR (300 MHz, DMSO-[err]) [err] (ppm): 1.32
(3H, brm, 5'-Me), 1.32 (3H, d, J=7.3 Hz, 17-Me), 2.28 (3H, s, 50  3-Me),
2.66 (3H, br, NMe), 3.0-3.2 (3H, m, 5"-H, 2"-H, 3"-H), 3.71 (1H, dd, J=11
Hz, 5 Hz, 5"-H), 3.95 (3H, s, 11-OMe), 4.3-4.7 (5H, m, 17-H, 1"-H, 5-H,
6-H, 1'-1), 5.1 (2H, m, =CH2), 5.8 (1H, m, CH=), 6.93 (1H, d, 10- H), 7.04
(1H, s, 4-H), 7.28 (1H, d, J=2 Hz, 12-H), 8.04 (1H, s, 7-H), 8.57 (1H, d,
J=6.9 Hz, CONH, exchanged with [err]), 12.88 (1 H, s, exchanged with
[err]). 55   Example 23. Preparation of N-(Propargyl) pradimicin B (II,
[err]) To a suspension of pradimicin B (100 mg, 0.14 mmol; 85% pure by
HPLC) in 1,2-dichloroethane (5 ml) was injected BSA (0.6 ml, 2.4 mmol), and
the mixture was stirred at [err] under a nitrogen atmosphere for 1.5 19
EP 0 428 132 B1 hours. To this was injected propargyl bromide (0.11 ml,
0.98 mmol, 80 wt% solution in toluene), and the mixture was stirred at
[err] for 6 hours; The reaction mixture was concentrated in vacuo, and the
residue, dissolved in methanol (10 ml), was mixed with 1N NaOH. The
precipitate formed was collected and purified by column chromatography
(reverse phase silica gel, Lichroprep RP-18, EM Science) eluting with 70%
MeOH/[err] to ob- 5   tah 31 mg (0.033 mmol, yield 23%) of the title
compound as orange powder Rt 4.05 minutes (purity 83%; HPLC, conditions:
the same as given in Example 21. IR (KBr) vmax: 3851, 3417, 2921, 2132,
1728, 1608 [err]. UV (MeOH:[err] = 1:1) [err]max: 232 ([err] 26,200), 288
([err] 21,600), 474 nm ([err] 9,050). MS (FAB): m/z 747 (M+H)+. 10     1H
NMR (300 MHz, DMSO-[err]) [err] (ppm): 1.10 (3H, d, J=6.2 Hz, 5'-Me), 1.31
(3H, d, J=6.1 Hz, 17-Me), 2.28 (3H, s, 3-Me), 2.67 (3H, s, NMe), 2.88 (1H,
br, HCC-), 3.07 (1H, br, 4'-H), 3.32 (s, [err] exchangeable), 3.7 (4H,
brs), 3.94 (3H, s, 11-OMe), 4.38-4.58 (4H, m), 6.08 (1H, br, D20
exchangeable), 6.9 (1H, d, J=2 Hz, 10-H), 7.05 (1H, s, 4-H) 7.25 (1H, d,
J=2 Hz,12-H), 8.0 (1H, s, 7-H), 8.6 (1H, d, J-7 Hz, COHN, [err]
exchangeable), 12.91 (1H, s, [err] exchangeable). f5 Example 24.
Preparation of N-(Benzyl) pradimicin A (II, [err]-D-xylosyl, [err]) To a
suspension of pradimicin A HCI (80 mg, 0.095 mmol; in 1,2-dlchloroethane (6
ml) was injected BSA (0.6 ml, 2.42 mmol), and the mixture was heated at
[err] under a dry nitrogen atmosphere for 1.5 hours. To 20  this solution
was injected benzyl bromide (83 ul, 0.70 mmol), and the mixture was stirred
at [err] for 17 hours. After cooling, the mixture was concentrated in
vacuo, and the residue, dissolved in MeOH (8 ml), was treated with IN HCI
(0.8 ml). The mixture was concentrated in vacuo and the residue purified by
column chromatog- raphy (reverse phase silica gel,Lichroprep RP-18, EM
Science) eluting with [err] and then MeOH. 



The MeOH fractions were concentrated invacuo to obtain 37 mg (0.04 mmol,
yield 42%) of the title compound 25  as brown powder: Rt 4.40 minutes
(purity 91%; HPLC, eluent: 50% buffer (0. 15% [err], pH 3.5)/[err], other
conditions: the same as given in Example 22. IR(KBr) vmax: 3400, 1740, 1630
(sh), 1610 [err]. UV (MeOH: [err] = 1:1) [err]max: 232 ([err] 26,000), 284
([err] 20,900), 480 nm ([err] 9,860). MS (FAB): m/z 932 (M+2H)+; HRMS;
calcd. for [err](M+H)+ 931.3137, found 931.3116. 30      1H NMR (300 MHz,
DMSO-[err]) [err] (ppm): 1.16 (3H, d, J=6.2 Hz, 5'-Me), 1.30 (3H, d, J=7.3
Hz, 17-Me), 2.17 (3H, s, 3-Me), 2.52 (3H, s, NMe), 2.9-3.2 (m), 3.71 (m),
3.92 (3H, s, 11-OMe), 4.00 (2H, s, CH2Ph), 4.3-4.5 (4H, m, 17-H, 1"-H, 5-H,
6-H), 4.60 (1H, d, J=6 Hz, 1'-H), 6.85 (1H, s, 10-H), 6.97 (1H, s, 4-H),
7.22 (1H, s, 12-H), 7.2-7.4 (5H, m, ArHs), 7.94 (1H, s, 7-H), 8.59 (1H, d,
J=7 Hz, CONH), 12.97 (1H, ). 35 Claims Claims for the following Contracting
States  AT, BE, CH, DE, DK, FR, GB, IT, LU, NL, SE 40  1. A compound having
the formula [err] 50 [err] [err] [err] 55 wherein [err] is selected from
the group consisting of H, methyl, and hydroxymethyl, and when [err] is
methyl or hydroxymethyl, the resulting amino acid has the D-configuration;
R2 is H or [err]-D-xylosyl; 20    *  C  L  M  S  * EP0428132B1 hours. To
this was injected propargyl bromide (0.11 ml,0.98 mmol,80 wt% solution in
toluene), and the mixture was stirred at [err] for 6 hours. The reaction
mixture was concentrated in vacuo, and the residue, dissolved in methanol
(10 ml), was mixed with 1N NaOH. The precipitate formed was collected and
purified by column chromatography (reverse phase silica gel, Lichroprep
RP-1 8, EM Science) eluting with 70% MeOH/[err] to ob- tain 31 mg (0.033
mmol, yield 23%) of the title compound as orange powder Rt 4.05 minutes
(purity 83%; HPLC, conditions: the same as given in Example 21. IR (KBr)
vmax: 3851, 3417, 2921, 2132, 1728, 1608 [err]. UV (MeOH: [err] = 1:1)
[err]max: 232 ([err] 26,200), 288 ([err] 21,600), 474 nm  ([err] 9,050). MS
(FAB): m/z 747 (M+H)+. 10     [err] NMR (300 MHz, DMSO-[err]) [err] (ppm):
1.10 (3H, d, J=6.2 Hz, 5'-Me), 1.31 (3H, d, J=6.1 Hz, 17-Me), 2.28 (3H, s,
3-Me), 2.67 (3H, s, NMe), 2.88 (1H, br, HCC-), 3.07 (1H, br, 4'-H), 3.32
(s, [err] exchangeable), 3.7 (4H, brs), 3.94 (3H, s, 11-OMe), 4.38-4.58
(4H, m), 6.08 (1H, br, [err] exchangeable), 6.9 (1H, d, J=2 Hz, 10-H), 7.05
(1H, s, 4-H) 7.25 (1H, d, J=2 Hz, 12-H), 8.0 (1H, s, 7-H), 8.6 (1H, d, J=7
Hz, COHN, [err] exchangeable), 12.91 (1H, s, [err] exchangeable). 15
Example 24. Preparation of N-(Benzyl) pradimicin A (II, [err]) To a
suspension of pradimicin A HCI (80 mg, 0.095 mmol; in 1,2-dichloroethane (6
ml) was injected BSA (0.6 ml, 2.42 mmol), and the mixture was heated at
[err] under a dry nitrogen atmosphere for 1.5 hours. To 20  this solution
was injected benzyl bromide (83 ul, 0.70 mmol), and the mixture was stirred
at [err] for 17 hours. After cooling, the mixture was concentrated in
vacuo, and the residue, dissolved in MeOH (8 ml), was treated with 1N HCI
(0.8 ml). The mixture was concentrated in vacuo and the residue purified by
column chromatog- 



raphy (reverse phase silica gel, Lichroprep RP-18, EM Science) eluting with
[err], and then MeOH. The MeOH fractions were concentrated in vacuo to
obtain 37 mg (0.04 mmol, yield 42%) of the title compound 25  as brown
powder: Rt 4.40 minutes (purity 91%; HPLC, eluent: 50% buffer (0. 15%
[err], pH 3.5)/[err], other conditions: the same as given in Example 22. IR
(KBr) vmax: 3400, 1740,1630 (sh), 1610 [err]. UV (MeOH: [err] = 1:1)
[err]max: 232 ([err] 26,000), 284 ([err] 20,900), 480 nm ([err] 9,860). MS
(FAB): m/z 932 (M+2H)+; HRMS; calcd. for [err](M+H)+ 931.3137, found
931.3116. 30      [err] NMR (300 MHz, DMSO-[err]) [err] (ppm): 1.16 (3H, d,
J=6.2 Hz, 5'-Me), 1.30 (3H, d, J=7.3 Hz, 17-Me), 2.17 (3H, s. 3-Me), 2.52
(3H, s, NMe), 2.9-3.2 (m), 3.71 (m). 3.92 (3H, s, 11-OMe), 4.00 (2H, s,
[err]), 4.3-4.5 (4H, m, 17-H, 1 "-H, 5-H, 6-H), 4.60 (1H, d, J=6 Hz, 1'-H),
6.85 (1H, s, 10-H), 6.97 (1H, s, 4-H), 7.22 (1H, s, 12-H), 7.2-7.4 (5H, m,
ArHs), 7.94 (1H, s, 7-H), 8.59 (1H, d, J=7 Hz, CONH), 12.97 (1H. s). 35
Claims Claims for the following Contracting States AT, BE, CH, DE, DK, FR,
GB, IT, LU, NL, SE 40  1. A compound having the formula 45
[err] [err] [err]                                    ( I I ) 50 [err] 55
wherein [err] is selected from the group consisting of H, methyl, and
hydroxymethyl, and when [err] is methyl or hydroxymethyl, the resulting
amino acid has the D-configuration; R2 is H or [err]-D-xylosyl; 20    EP 0
428 132 B1                           *  C  L  M  S  * R3 is H or methyl;
and R4 is selected from the group consisting of ([err])alkenyl;
([err])alkynyl; substituted ([err])alkyl; substituted ([err])alkenyl;
wherein the substituent for both the alkyl and alkenyl is a group selected
from the group consisting of, carboxy, ([err])alkoxycarbonyl, carbamyl,
([err])alkylcarbamyl, di([err])alkylcarbamyl, and 5       sulfonyl;
([err])alkanoyl substituted with a group selected from the group consisting
of amino, ([err])alky- lamino, and di([err])alkylamino; L-glutamyl; formyl;
benzyl; and p-tolylsulfonylcarbamyl; or a pharmaceutically acceptable salt
thereof. 2.  A compound of Claim 1 wherein [err] is ([err])alkyl
substituted with a group selected from the group con- 10      sisting of
carboxy, ([err])alkoxycarbonyl, carbamyl, ([err])alkylcarbamyl,
di([err])alkylcarbamyl, and sulfo- nyl; or a pharmaceutically acceptable
salt thereof. 3. A compound of Claim 1 wherein [err] is ([err])alkenyl
substituted with a group selected from the group con- sisting of carboxy,
([err])alkoxycarbonyl, carbamyl, ([err])alkylcarbamyl, and
di([err])alkylcarbamyl; or a 15      pharmaceutically acceptable salt
thereof. 4. Acompound of Claim 1 wherein [err] is ([err])alkanoyi
substituted with a group selected from the group con- sisting of amino,
([err])alkylamino, and di([err])alkylamino; or a pharmaceutically
acceptable salt thereof. 20  5. A compound of Claim 1 wherein R4 is
selected from the group consisting of L-glutamyl, formyl, and p-tol-
ylsulfonylcarbamyl; or a pharmaceutically acceptable salt thereof. 6. A
compound of Claim 1 wherein R4 is selected from the group consisting of
benzyl, ([err])alkenyl, and ([err])alkynyl; or a pharmaceutically
acceptable salt thereof. 25 7. A compound of Claim 3 wherein [err] is
([err])alkenyl substituted with a group selected from the group con- 



sisting of carboxy and ([err])alkoxycarbonyl; or a pharmaceutically
acceptable salt thereof. 8. A compound of Claim 2 wherein [err] is selected
from the group consisting of carboxymethyl, carbamylme- 30      thyl,
([err])alkoxycarbonylmethyl, and sulfonylmethyl; or a pharmaceutically
acceptable salt thereof. 9.  A compound of Claim 7 wherein R4 is selected
from the group consisting of 3-carboxy-2-propenyl and 3-
([err])alkoxycarbonyl-2-propenyl; or a pharmaceutically acceptable salt
thereof. 35  10. Acompound of Claim 4 wherein R4 is ([err])alkanoyl
substituted with a group selected from the group con- sisting of amino,
([err])alkylamino, di([err])alkylamino; or a pharmaceutically acceptable
salt thereof. 11. A compound of Claim 4 wherein [err] is selected from the
group consisting of glycyl, N,N-dimethylglycyl, and [err]-alanyl; or a
pharmaceutically acceptable salt thereof. 40 12. A pharmaceutical
composition which comprises at least one compound of anyone of Claims 1 to
11 and a pharmaceutically acceptable carrier. 13. A process for preparing
the composition of claim 12 which comprises incorporating at least one
compound of anyone of claims 1 to 11 into a pharmaceutically acceptable
carrier. 14. The use of at least one compound of anyone of claims 1 to 11
for preparing a pharmaceutical composition for treating fungal infections.
15. A process for preparing the compounds of anyone of claims 1 to 11 which
comprises 50        i) alkyLating a compound offormula 11 wherein [err] and
[err] are as defined in claim 1 and [err] is hydrogen, with L-[err] wherein
Lis a suitable leaving group ard [err] is ([err])alkenyl, ([err])alkynyl,
substituted ([err])al- kyl, substituted ([err])alkenyl or benzyl wherein
the substituent for both the alkyl and alkenyl is a group selected from the
group consisting of carboxy, ([err]) alkoxycarbonyl, carbamyl, ([err])
alkylcarbamyl, 55         di([err])alkylcarbamyl, and sulfonyl, or reacting
a compound of formula II, wherein [err] and [err] are as defined in claim 1
and [err] and [err] are hydrogen with an appropriate aldehyde or ketone,
reducing the obtained compound, and, if desired, alkylating the so obtained
compound to obtain a compound of formula 11 wherein [err] and [err] are as
21    EP 0 428 132 B1                        *  C  L  M  S  * defined in
claim 1 and [err] is as defined above, ii) acylating an optionally
protected compound of formula II wherein [err] and [err] are as defined in
claim 1 and [err] is hydrogen with the appropriate acylating agent to
obtain a compound of formula II wherein [err] and [err] are as defined in
claim 1 and [err] is ([err])alkanoyl substituted with a group se- 5
lected from the group consisting of amino, ([err])alkylamino and
di([err])alkylamino, L-glutamyl and for- myl, or iii) reacting a compound
of formula 11, wherein  [err] and [err]are as defined in claim 1 with an
appropriate isocyanate to obtain a compound of formula 11, wherein [err]
and  [err] are as defined in claim 1 and R4 is carbamyl, [err])
alkylcarbamyl or p-to-tolylsulfonylcarbamyl. 10 Claims for the following
Contracting State: ES 1. A process for preparing a compound having the
formula 15 [err] [err] 20 [err]                             [err] 25
wherein [err] is selected from the group consisting of H, methyl, and
hydroxymethyl, and when [err] is methyl 30      or hydroxyrnethyl, the
resulting amino acid has the [err]-configuration; 



R2 is H or [err]-D-xylosyl; [err] is H or methyl; and R4 is selected from
the group consisting of ([err])allenyl; ([err])alkynyl; substituted
([err])alkyl; substituted ([err])alkenyl; wherein the substituent for both
the alkyl and alkenyl is a group selected from the group consisting of,
carboxy, ([err])alkoxycarbonyl, carbamyl, ([err])alkylcarbamyl,
di([err])alkylcsrbamyl, and sulfonyl; ([err])alkanoyl substituted with a
group selected from the group consisting of amino, ([err])alky- lamino, and
di([err])alkylamino; L-glutamyl; formyl; benzyl; and
p-tolylsulfonylcarbamyl; or a pharmaceutically acceptable salt thereof,
which comprises i) alkylating a compound of formula 11 wherein [err] and
[err] are as defined above and R4 is hydrogen, with L-R4 wherein L is a
suitable leaving group and [err] is ([err])alkenyl,([err])alkynyl,
substituted ([err])al- kyl, substituted ([err])alkenyl or benzyl wherein
the substituent for both the alkyl and alkenyl is a group selected from the
group consisting of carboxy, ([err]) alkoxycarbonyl, carbamyl, ([err])
alkylcarbamyl, 45         di([err])alkylcarbamyl, and sulfonyl, or reacting
a compound of formula II, wherein [err] and [err] are as defined above and
[err] and [err] are hy- drogen with an appropriate aldehyde or ketone,
reducing the obtained compound, and, if desired, al- kylating the so
obtained compound to obtain a compound of formula 11 wherein [err] and
[err] are as defined above and [err] is as defined above, 50        ii)
acylating an optionally protected compound of formula 11 wherein [err] and
[err] are as defined above and R4 is hydrogen with the appropriate
acylating agent to obtain a compound of formula II wherein [err]and [err]
are as defined above and R4 is ([err])alkanoyl substituted with a group
selected from the group consisting of amino, ([err])alkylamino and
di([err])a;kylamino, L-glutamyl and formyl, or iii) reacting a compound of
formula II, wherein [err] and [err] are as defined above with an
appropriate 55       isocyanate to obtain a compound of formula 11, wherein
[err] and [err] are as defined above and R4 is carbamyl, [err])
alkylcarbamyl or p-to-tolylsulfonylcarbamyl. 22    EP 0 428 132 B1
*   C   L   M   S  * 2.  The process of Claim 1 for preparing a compound of
formula 11, wherein R4 is ([err])alkyl substituted with a group selected
from the group consisting of carboxy, ([err])alkoxycarbonyl, carbamyl,
([err])alkylcarba- myl, di([err])alkylcarbamyl, and sulfonyl; or a
pharmaceutically acceptable salt thereof. 5   3.  The process of Claim 1
for preparing a compound of formula 11, wherein R4 is ([err])alkenyl
substituted with a group selected from the group consisting of carboxy,
([err])alkoxycarbonyl, carbamyl, ([err])alkyl- carbamyl, and
di([err])alkylcarbamyl; or a pharmaceutically acceptable salt thereof. 4.
The process of Claim 1 for preparing a compound of formula 11, wherein R4
is ([err])alkanoyl substituted 10      with a group selected from the group
consisting of amino, (err])alkylamino, and di([err])alkylamino; or a
pharmaceutically acceptable salt thereof. 5.  The process of Claim 1 for
preparing a compound of formula 11, wherein [err] is selected from the
group consisting of L-glutamyl, formyl, and p-tolylsulfonylcarbamyl; or a
pharmaceutically acceptable salt there- 15      of. 6.  The process of
Claim 1 for preparing a compound of formula 11, wherein R4 is selected from
the group consisting of benzyl, ([err])alkenyl, and ([err] )alkynyl; or a
pharmaceutically acceptable salt thereof. 20  7.  The process of Claim 3
for preparing a compound of formula 11, wherein R4 is ([err])alkenyl
substituted with a group selected from the group consisting of carboxy and
([err])alkoxycarbonyl; or a pharmaceuti- cally acceptable salt thereof. 8.
The process of Claim 2 for preparing a compound of formula 11, wherein R4
is selected from the group 25       consisting of carboxymethyl,
carbamylmethyl, ([err])alkoxycarbonylmethyl, and sulfonylmethyl; or a phar-
maceutically acceptable salt thereof. 



9.  The process of Claim 7 for preparing a compound of formula 11, wherein
R4 is selected from the group consisting of 3-carboxy-2-propenyl and
3-([err])alkoxycarbonyl-2-propenyl; or a pharmaceutically accept- 30
able salt thereof. 10. The process of Claim 4 for preparing a compound of
formula 11, wherein R4 is ([err])alkanoyl substituted with a group selected
from the group consisting of amino, ([err])alkylamino, di([err])alkylamino;
or a phar- maceutically acceptable salt thereof. 35 11. The process of
Claim 4 for preparing a compound of formula 11, wherein R4 is selected from
the group consisting of glycyl, N,N-dimethylglycyl, and ,[err]-alanyl; or a
pharmaceutically acceptable salt thereof. 12. A process for preparing a
pharmaceutical composition which comprises incorporating at least one com-
pound as defined in anyone of claims 1 to 11 into a pharmaceutically
acceptable carrier. Claims for the following Contracting State  GR 1. A
compound having the formula 45 50 55 23    EP 0 428132 B1
*   C   L  M   S   * [err] [err] 15 wherein [err] is selected from the
group consisting of H, methyl, and hydroxymethyl, and when [err] is methyl
or hydroxymethyl, the resulting amino acid has the D-configuration; R2 is H
or [err]-D-xylosyl; R3 is H or methyl; and 20      R4 is selected from the
group consisting of ([err])alkenyl; ([err])alkynyl; substituted
([err])alkyl; substituted ([err])alkenyl; wherein the substituent for both
the alkyl and alkenyl is a group selected from the group consisting of
carboxy, ([err])alkoxycarbonyl, carbamyl, ([err])alkylcarbamyl,
di([err])alkylcarbamyl, and sul- fonyl; ([err])alkanoyl substituted with a
group selected from the group consisting of amino, ([err])alkyla- mino, and
di(C14)alkylamino; L-glutamyi; formyl; benzyl; and p-tolylsulfonylcarbam
yl; or a pharmaceutically acceptable salt thereof. 2. A compound of Claim 1
wherein [err] is ([err])alkyl substituted with a group selected from the
group con- sisting of carboxy, ([err])alkoxycarbonyl, carbamyl,
([err])alkylcarbamyl, di([err])alkylcarbamyl, and sulfo- nyl; or a
pharmaceutically acceptable salt thereof. 30 3. A compound of Claim 1
wherein R4 is ([err])alkenyl substituted with a group selected from the
group con- sisting of carboxy, ([err])alkoxycarbonyl, carbamyl,
([err])alkylcarbamyl, and di([err] )alkylcarbamyl; or a pharmaceutically
acceptable salt thereof. 35  4. A compound of Claim 1 wherein R4 is
([err])alkanoyl substituted with a group selected from the group con-
sisting of amino, ([err])alkylamino, and di([err])alkylamino; or a
pharmaceutically acceptable salt thereof. 5. A compound of Claim 1 wherein
R4 is selected from the group consisting of L-glutamyl, formyl, and p-tol-
ylsulfonylcarbamyl; or a pharmaceutically acceptable, salt thereof. 40 6. A
compound of Claim 1 wherein R4 is selected from the group consisting of
benzyl, ([err] )alkenyl, and ([err] )alkynyl; or a pharmaceutically,
acceptable salt thereof. 7. A compound of Claim 3 wherein [err] is ([err]
)alkenyl substituted with a group selected from the group con- 45
sisting of carboxy and ([err])alkoxycarbonyl; or a pharmaceutically
acceptable salt thereof. 



8. A compound of Caim 2 wherein [err] is selected from the group consisting
of carboxymethyl, carbamylme- thyl, ([err])alkoxycarbonylethyl, and
sulfonylmethyl; or a pharmaceutically acceptable salt thereof. 50  9.  A
compound of Claim 7 wherein [err] is selected from the group consisting of
3-carboxy-2-propenyl and 3- ([err])alkoxycarbonyl-2-propenyl; or a
pharmaceutically acceptable salt thereof. 10. Acompound of Claim 4 wherein
[err] is ([err])alkanoyl substituted with a group selected from the group
con- sisting of amino, ([err])alkylamino, di([err])alkylamino; or a
pharmaceutically acceptable salt thereof. 55 11. A compound of Claim 4
wherein R4 is selected from the group consisting of glycyl,
N,N-dimethylglycyl, and [err]-alanyl; or a pharmaceutically acceptable salt
thereof. 24    *  C  L  M S * EP 0 428 132 B1 12. A process for preparing a
pharmaceutical composition which comprises incorporating at least one com-
pound of anyone of claims 1 to 11 into a pharmaceutically acceptable
carrier. 13. The use of at least one compound of anyone of claims 1 to 11
for preparing a pharmaceutical composition 5       for treating fungal
infections. 14. A process for preparing the compounds of anyone of claims 1
to 11 which comprises i) alkylating a compound of formula 11 wherein [err]
and [err] are as defined in claim 1 and [err] is hydrogen, with L-R4
wherein L Is a suitable leaving group and [err] is
([err])alkenyl,([err])alkynyl, substituted ([err])al- kyl, substituted
([err])alkenyl or benzyl wherein the substituent for both the alkyl and
alkenyl is a group selected from the group consisting of carboxy, ([err])
alkoxycarbonyl, carbamyl, ([err]) alkylcarbamyl, di([err])alkylcarbamyl,
and sulfonyl, or reacting a compound of formula II, wherein [err] and [err]
are as defined in claim 1 and R3 and R4 are hydrogen with an appropriate
aldehyde or ketone, reducing the obtained compound, and, if desired, 15
alkylating the so obtained compound to obtain a compound of formula II
wherein [err] and [err] are as defined in claim 1 and [err] is as defined
above, ii) acylating an optionally protected compound of formula II wherein
[err] and [err] are as defined in claim 1 and [err] is hydrogen with the
appropriate acylating agent to obtain a compound of formula 11 wherein
[err] and [err] are as defined in claim 1 and [err] is ([err])alkanoyl
substituted with a group se- 20        lected from the group consisting of
amino, ([err])alkylamino and di([err])alkylamino, L-glutamyl and for- myl,
or iii) reacting a compound of formula 11, wherein [err] and [err] are as
defined in claim 1 with an appropriate isocyanate to obtain a compound of
formula 11, where in [err] and [err] are as defined in claim 1 and [err] is
carbamyl, [err]) alkylcarbamyl or p-to-tolylsulfonylcarbamyl. 25
PatentansprOche PatentansprUche fur folgende Vertragsstaaten AT, BE, CH,
DE, DK, FR, GB, IT, LU, NL, SE 30 1. Verbindung der Formel: Ri CONHCHCOH 45
. ~ ~~~~~~~~~~~~~~~~~ . .4 worin R1 ausgewahIt ist unter H, Methyl und
Hydroxymethyl, wobei die resultierende Aminosaure D-Kon- figuration
besitzt, wenn R1 fOr Methyl oder Hydroxymethyl steht; R2 fOr H oder
P-D-xylosyl steht; 



50      R3 fur H oder Methyl steht; und R4 ausgewohlt ist
unter(C24)-Alkenyl; (C24)-Alkinyl; substituiertem (C1.5)-Alkyl;
substituiertem (C2 5)-Al- kenyl; wobei der Substituent sowohl der Alkyl-
als auch der Alkenylgruppe ausgewAhIt ist unter Carboxy, (C1
4)-Alkoxycarbonyl, Carbamyl, (C1 5)-Alkylcarbamyl, di(C15)-Alkylcarbamyl
und Sulfonyl; (C1 4)-Alka- noyl, das mit einer Gruppe substituiert ist, die
ausgewihIt ist unter Amino, (C14)-Alkylamino und di(C1 4)- Alkylamino;
L-Glutamyl; Formyl; Benzyl; und p-Tolylsulfonylcarbamyl; oder ein
pharmazeutisch vertragliches Salz davon. 25    2. Verbindung nach Anspruch
1, worin R4 for (Cl.5)-Alkyl steht, das mit einer Gruppe substituiert ist,
die aus- gewihlt !st unter Carboxy, (C15)-Alkoxycarbonyi, Carbamyl,
(C14)-Alkylcarbamyl, di(Ci.s)-Alkylcarbamyl und Sulfonyl; oder ein
pharmazeutisch verrtragliches Salz davon. 5   3. Verbindung nach Anspruch
1, worin R4 for (C36)-Alkenyl steht, das mit einer Gruppe substituiert ist,
die ausgewfihlt !st unter Carboxy, (C14)-Alkoxycarbonyl, Carbamyl,
(C14)-Alkylcarbamyl und di(C143-Aikyl- carbamyl; oder ein pharmazeutisch
vertrigliches Salz davon. 4.  Verbindung nach Anspruch 1, worin R4 fOr
(Cl-3-AIkanoyl steht, das mit einer Gruppe substituiert !st, die 10
ausgewAhlt ist unter Amino, (C1-)-Alkylamino und di(C14)-Alkylamino; oder
eln pharmazeutisch vertrig- liches Salz davon. 5. Verbindung nach Anspruch
1, worin R4 ausgewdhlt !st unter L-Glutamyl, Formyl und p-Tolylsulfonylcar-
P   bamyl; oder ein pharmazeutisch vertragliches Salz davon. 15 6.
Verbindung nach Anspruch 1, worln R4 ausgewihit ist unter Benzyl,
(C36)-Alkenyl und (C34)-AlkinyI; oder ein pharmazeutisch vertragliches Salz
davon. 7.  Verbindung nach Anspruch 3, worin R4 fMr (C34)-Alkenyl steht,
des mit einer Gruppe substituiert [st, die 20      ausgewihit ist unter
Carboxy und (C45)-Alkoxycarbonyl; oder ein pharmazeutisch vertrigliches
Salz de- von. 8. Verbindung nach Anspruch 2, worin R4 ausgewihit ist unter
Carboxymethyl, Carbamylmethyl, (C15)-Aik- oxycarbonylmethyl, und
Sulfonylmethyl; oder ein pharmazeutisch vertragliches Salz davon. 25 9.
Verbindung nach Anspruch 7, worin R4 ausgewihIt ist unter
3-Carboxy-2-propenyl und 3-(C13)-Aikoxy- carbonyl-2-propenyl; oder ein
pharmazeutisch vertrigliches Salz davon. 10. Verbindung nach Anspruch 4,
worin R4 fOr (C2_33-Alkanoyi steht, das mit einer Gruppe substituiert ist,
die 30      ausgewAhIt IstunterAmino, (C14y-Alkylamino, dI(C14)-Alkylamino;
oder ein pharmazeutisch vertrfiglches Salz davon. 11. Verbindung nach
Anspruch 4, worin R4 ausgewihlt ist unterGlycyl, N,N-Dimethylglycyl und
,B-Alanyl; oder ein pharmazeutisch vertrigliches Salz davon. 35 12.
Pharmazeutisches Mittel, des wenigstens eine Verbindung nach einem
derAnspriche 1 bis 11 und einen pharmazeutisch vertraglichen Trfiger
umfalt. 13. Verfahren zur Herstellung des Mittels nach Anspruch 12, wobei
man wenigstens eine Verbindung nach elnem der Anspruche I bis 11 einem
pharmazeutisch vertriglichen Triger einverleibt. 40 14. Verwendung
wenigstens einer Verbindung nach elnem derAnsprflche I bis 11 zur
Herstellung eines phar- mazeutischen Mittels zur Behandlung von
Pilzinfektionen. 15. Verfahren zur Herstellung der Verbindungen nach einem
der AnsprOche 1 bis 11, wobel man 45        I) eine Verbindung der Formel
II, worin Rt, R2 und R3 die in Anspruch I angegebenen Bedeutungen besitzen
und R4 fur Wasserstoff steht, mit L-R4 alkyliert, wobei Lelne geeignete
Abgangsgruppe be- deutet und R4 fir (C2a)-AlkenyI, (C24-)-Alkinyl,
substituiertes (C14)-Alkyl, substituiertes (C2M)-AlkenyA 



oder Benzyl steht, wobei der Substituent sowohl der Alkyl- als auch
Alkenylgruppe eine Gruppe ist, die ausgewihIt !st unter Carboxy, (C1
-)-Alkoxycarbonyl, Carbamyl, (C1r,)-Alkylcarbamyl, di(C14)-Alkylcar- 50
bamyl und Sulfonyl, oder eine Verbindung der Formel lI,'worin R1, R2 und R3
die in Anspruch I angegebenen Bedeutungen be- sitzen und R3 und R4 fOr
Wasserstoff stehen, mit einem geeigneten Aldehyd oder Keton umsetzt, die so
erhaltene Verbindung reduziert und, falls gewunscht, die so erhaltene
Verbindung zu einer Verbin- dung der Formel II alkyliert, worin RI, R2 und
R3 die in Anspruch I angegebenen Bedeutungen besitzen 55         und R4 wie
oben definiert ist, ii) eine gegebenenfalls geschutzte Verbindung der
Formel II, worin RI, R2 und R3 die in Anspruch 1 angegebenen Bedeutungen
besitzen und R4 fOr Wasserstoff steht, mit einem geeigneten Acylierungs-
mittel zu einer Verbindung der Formel II acyliert, worin R1, R2 und R3 die
in Anspruch I angegebenen 26    EP 0 428132B1 *3                        c
L   M   S  H Bedeutungen besitzen und R4 for (C15)-Alkanoyl steht, das mit
einer Gruppe substituiert !st, die aus- gewghlt !st unter Amino, (1
,)-Alkylamino und di(Cl4)-Alkylamino, L-Glutamyl und Formyl oder iii) eine
Verbindung der Formel II, worin RI, R2 und R3 die in Anspruch I angegebenen
Bedeutungen besitzen, mit einem geeigneten Isocyanat zu einer Verbindung
der Formel II umsetzt, worin R1, R2 und 5         R3 die in Anspruch 1
angegebenen Bedeutungen besitzen und R4 fOr Carbamyl, (Ci-o-Alkylcarbamyl
oder p-Tolylsulfonylcarbamyl steht Patentanspruiche fur folgenden
Vertragsstaat: ES 70  1.  Verfahren zur Herstellung einer Verbindung der
Formel: Rt CONHCHCOZH 15 O   HO             z 20                Hr R.R 25
worin R1 ausgewghit st unter H, Methyl und Hydroxymethyl, wobei die
resultierende Aminosaure D-Kon- figuration besitzt, wenn RI fMr Methyl oder
Hydroxymethyl steht; R2 fOr H oder j3-D-xylosyl steht; R3 fur H oder Methyl
steht; und 30      R4 ausgewghit ist unter (C24)-Akenyl; (O2_6)-Alkinyl;
substituiertem (C14)-Aikyl; substituiertem (C24)-Al- kenyl; wobei der
Substituent sowohl der Alkyl- als auch der Alkenylgruppe ausgewahlt ist
unter Carboxy, (Cl-)-Alkoxycarbonyi, Carbamyl, (C15)-Aikylcarbamyl,
di(Cl.5yAlkylcarbamyl und Sulfonyl; (C1.4)-Aika- noyl, das mit einer Gruppe
substituiert ist, die ausgewihit Ist unter Amino, (CI_6)-Alkylamino und
di(C14)- 35      Alkylamino; L-Glutamyl; Formyl; Benzyl; und
p-Tolylsulfonylcarbamyl; oder eines pharmazeutisch vertraglichen Salzes
davon, wobei man i) eine Verbindung der Formel II, worin R1, R2 und R3 die
oben angegebenen Bedeutungen besitzen und R4 for Wasserstoff steht, mit
L-R4 alkyliert, wobel L eine geeignete Abgangsgruppe bedeutet und R4fur(C2
5)-Alkenyl, (C2s)-Alkinyl, substituiertes (C1 -)-Alkyl, substituiertes
(C22)-Alkenyl oderBenzyl 40        steht; wobel derSubstituentsowohl
derAlkyl- als such Alkenylgruppe eine Gruppe St, die ausgewghit ist unter
Carboxy, (C1..-Alkoxycarbonyl, Carbamyl, (C1.4-Alkylcarbamyl,
di(C1-)-Alkylcarbamyl und Sulfonyl, oder eine Verbindung der Formel 11,
worin R', R2 und R3 die oben angegebenen Bedeutungen besitzen und R3 und R4
fOr Wasserstoffstehen, mit elnem geeigneten Aldehyd oder Keton umsetzt, die
so erhaltene 45         Verbindung reduziert und, falls gewOnscht, die so
erhaltene Verbindung zu elner Verbindung der For- 



mel If alkyliert, worin R1, R2 und R3 die oben angegebenen Bedeutungen
besKzen urd R4 wie oben deflniert !st, ii) eine gegebenenfalls geschOtWtO
Verbindung der Formel 11, worin RI, R2 und R3 die oben angegebe- nen
Bedeutungen besitzen und R4 fur Wasserstoff steht, mit elnem geeigneten
Acylierungsmittel zu 50         einer Verbindong der Formel llacyliert,
worin R1, R2 und R3 die oben angegebenen Bedeutungen be- sitzen und R4 fOr
(C.5.)-Alkanoyl steht, das mit elner Gruppe substituiert ist, die
ausgewihit ist unter Amino, (C15)-Alkylamino und di(C1-5-Alkylamino,
L-Glutamyl und Formyl oder iii) sine Verbindung der Formel 11, worin R1, R2
und R3 die oben angegebenen Bedeutungen besitzen, mit einem geeigneten
Isocyanat zu einer Verbindung der Formel II umsetzt, worin R', R2 und R3
die 55         oben angegebenen Bedeutungen besitzen und R4 fOr Carbamyl,
(C15)-Alkylcarbamyl oder p-Tolylsul- fonylcarbamyl steht. 2.  Verfahren
nach Anspruch 1 zur Herstellung einer Verbindung der Formal 11, worin R4
fur (C1 4)-Alkyl steht, 27    EP0428132B1 das mit einer Gruppe substituiert
ist, die ausgewihIt ist unter Carboxy, (Ci_6)-Alkoxycarbonyl, Carbamyl, (C1
-)-Alkylcarbamyl, di(C 5)-Aikylcarbamyl und Sulfonyl; oder eines
pharmazeutisch vertraglichen Sal- zes davon. 5   3.  Verfahrean nach
Anspruch 1 zur Herstellung elner Verbindung der Formel II, worin R4 fur (C
)-Alkenyl steht, das mit einer Gruppe substituiert ist, die ausgewAhlt ist
unter Carboxy, (C14)-Alkoxycarbonyl, Carbamyl, (CI6)-Alkylcarbamyl und
di(C1-)-Alkylcarbamyl; oderelnes pharmazeutisch vertragilchen Sae- zes
davon. 10  4.  Verfahren nach Anspruch 1 zur Herstellung einer Verbindung
der Formal II, worin R4 fOr (C-4)-Alkanoyl staht, das mit einer Gruppe
substitulert ist, die ausgewAhilt it unter Amino, (C1..a)-Aikylamino und
dl(C1-4 Alkylamino; oder eines pharmazeutisch vertraglichen Salzes davon.
5. Verfahren nach Anspruch I zur Herstellung einer Verbindung der Formel
II, worn R4 ausgewahit ist unter 15       L-Glutamyl, Formyl und
p-Tolylsulfonylcarbamyl; oder eines pharmazeutisch vertraglichen Salzes
davon. 6.  Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der
Formal II, worin R4 ausgewihit bst unter Benzyl, (C_ G)-Alkenyl und
(C")-Alkinyl; oder elnes pharmazeutisch vertraglichen Salzes davon. 20   7.
Verfahren nach Anspruch 3 zur Herstellung einer Verbindung der Formel 11,
worin R4 fOr (C")-Alkenyl steht, das mit einer Gruppe substituiert'ist, die
ausgewAhlt ist unter Carboxy und (C14)-Alkoxycarbonyl; oder eines
pharmazeutisch vertraglichen Salzes davon. 8.  Verfahren nach Anspruch 2
zur.Herstellung eaner Verbindung der Formal II, worin R4 ausgewghit bst
unter 25       Carboxymethyl, Carbamylmethyl, (C1_-)-Alkoxycarbonyimethyl,
und Sulfonylmethyl; oder eines pharma- zeutisch vertraglichen Salzes davon.
9.  Verfahren nach Anspruch 7 zur Herstellung einer Verbindung der Formal
II, worn R4 ausgewAhit ist unter 3-Carboxy-2-propenyl und
3-(C1_5)-Alkoxycarbonyl-2-propenyl; oder eines pharmazeutisch vertraglichen
30       Salzes davon. 10. Verfahren nach Anspruch 4 zur Herstellung einer
Verbindung der Formel II, worin R4 fOr (C24)-Alkanoyl steht, das mit einer
Gruppe substituiert ist, die ausgewghlt ist unter Amino, (C1 -)-Alkylamino,
di(C4)- Alkylamino; oder eines pharmazeufisch vertraglichen Salzes davon.
35 11. Verfahren nach Anspruch 4 zur Herstallung einer Verbinrdung der
Formal II, worin R4 ausgewghlt ibt unter Glycyl, N,N-Dimethylglycyl und
i-Alanyl; oder eines pharmazeutisch vertraglichen Salzes davon. 12.
Verfahren zur Herstellung eines pharmazeutischen Mittels, wobei man
wenigstens eine Verbindung, wie in einem der Anspruche I bis 11 def iniert,
einem pharmazeutisch vertraglichen Trager einverleibt. 40 Patentansprulche
fuir folgenden Vertragsstaat: GR 



1.  Verbindung der Formal: 45 RI CONHCHCOtH 50
.M CH 3,H HR3R 55                       H3--   H
RzR4 R 28    EP O i28 132 SI                          c   Ll 11 Iisl l
worin RI ausgewihit 1st unter H, Methyl und Hydroxymethyl, wobel die
resultierende Aminosaure D-Kon- figuration besitzt, wenn RI fur Methyl oder
Hydroxymethyl steht; R2 fur H oder 3-D-xylosyl steht; s       R3 fur H oder
Methyl steht; und R4 ausgewihlt ist unter (C2 A)-Alkenyl; (C2.s)-Alkinyl;
substituiertem (C1 .-Alkyl; substituiertem (Cz).AI- kenyl; wobel der
Substituent sowohl der Alkyl- als auch der Alkenylgruppe ausgewAhIt Ist
unter Carboxy, (CI4j-Aikoxycarbonyl, Carbamyl, (C14)-Alkylcarbamyl,
di(Cl4)-Alkylcarbamyl und Sulfonyl; (Cl4)-Aika- noyl, das mit einer Gruppe
substituiert ist, die ausgewAhlt ist unter Amino, (C14)-Alkylamino und
di(CI4)- 10      Alkylamino; L-Glutamyl; Formyl; Benzyi; und
p-Tolylsulfonylcarbamyi; oder ein pharmazeutisch vertragliches Salz davon.
2.  Verbindung nach Anspruch 1, worin R4 fur (C1..)-Alkyl steht, das mit
einer Gruppe substituiert ist, dle aus- gewihit Ist unter Carboxy,
(Cj4)-Alkoxycarbonyl, Carbamyl, (C14)-Alkylcarbamyl, dl(C14)-Alkylcarbamyl
15      und Sulfonyl; oder ein pharmazeutisch verrtrfigliches Salz davon.
*3.  Verbindung nach Anspruch 1, worin R4 fur (034)-Aikenyl steht, das mit
einer Gruppe substituiert ist, die ausgewihlt !st unter Carboxy,
(C1-)-Aikoxycarbonyl, Carbamyl, (C1-)-Alkylcarbamyl und di(C1-)-Aikyl-
carbamyl; oder ein pharmazeutisch vertragliches Salz davon. 20 4.
Verbindung nach Anspruch 1, worin R4 fir (C14-Aikanoyl steht, das mit einer
Gruppe substituiert !st, die ausgewAhIt !st unterAmino, (C1-)-Alkylamino
und di(C1 43-Alkyiamino; oder ein pharmazeutisch vertrag- liches Salz
davon. 25  5.  Verbindung nach Anspruch 1, worin R4 ausgewihit ist unter
L-Glutamyl, Formyl und p-Tolylsulfonylcar- bamyl; oder ein pharmazeutisch
vertragliches Salz davon. 6.  Verbindung nach Anspruch 1, worin R4
ausgewghlt ist unter Benzyl, (C")-Alkenyl und (C")-Alkinyl; oder ein
pharmazeutisch vertrigliches. Salz davon. 30 7.  Verbindung nach Anspruch
3, worin R4 fir (C34)-Alkenyl steht, das mit einer Gruppe substituiert ist,
die ausgewahIt Ist unter Carboxy und (Ci14)-Alkoxycarbonyl; oder ein
pharmazeutisch vertrigllches Salz da- von. i  ~35  8.  Verbindung nach
Anspruch 2, worin R4 ausgewihit !st unter Carboxymethyl, Carbamylmethyl,
(C1.a)-Alk- oxycarbonylmethyl, und Sulfonylmethyl; oder ein pharmazeutisch
vertrigliches Salz davon. 9.  Verbindung nach Anspruch 7, worin R4
ausgewihit ist unter 3-Carboxy-2-propenyl und 3-(C14AIkoxy-
carbonyl-2-propenyl; oder ein pharmazeutisch vertragliches Sakz davon. 40
10. Verbindung nach Anspruch 4, worin R4 fur (C23)-Alkanoyl stbht, das mit
einer Gruppe substituiert !st, die ausgewihit istunterAmino,
(C14)-Alkylamino, di(C1 4)-Alkylamino; oderein pharmazeutisch vertragliches



Salz davon. 45  11. Verbindung nach Anspruch 4, worin R4ausgewAhlt ist
unterGlycyl, N,N-Dimethylglycyl und P-Alanyl; oder ein pharmazeutisch
vertragliches Salz davon. 12. Verfahren zur Herstellung eines
pharmazeutischen Mittels, wobei man wenigstens elne Verbindung nach einem
der Anspruche 1 bis 11 einem pharmazeutisch vertraglichen Trager
einverleibt. 50  13. Verwendung wenigstens einer Verbindung nach einem der
Anspruche I bis 11 zur Herstellung elnes phar- mazeutischen Mittels zur
Behandlung von Pilzinfektionen. 14. Verfahren zur Herstellung der
Verbindungen nach einem der Ansprulche I bis 11, wobel man i) eine
Verbindung der Formel 11, worin RI, R2 und R3 die in Anspruch I angegebenen
Bedeutungen 55         besitzen und R4 fur Wasserstoff steht, mit L-R4
alkyliert, wobei L eine geeignete Abgangsgruppe be- deutet und R4 fur
(C24)-Alkenyl, (C2.4)-Alkinyl, substituiertes (C14)-Alkyl, substituiertes
(C246)-Alkenyl oder Benzyl steht, wobei der Substituent sowohl derAlkyl-
als auch Alkenylgruppe eine Gruppe ist, die 29    *~~~~
~~~~~~~~~~~ ~~~~~~~~~~~~ I  IlillIIIIl1I 111,11 IIIIlI II I11I EP 0 428 132
B1 ausgewdhlt !st unter Carboxy, (C01)-Alkoxycarbonyl, Carbamyl,
(C14)-Alkylcarbamyl, di(C14)-Alkylcar- bamyl und Sulfonyl, oder eine
Verbindung der Formel lI, worin RI, R2 und R3 die in Anspruch I angegebenen
Bedeutungen be- sitzen und R3 und R4 fur Wasserstoff stehen, mit einem
geeigneten Aldehyd oder Keton umsetzt, die 5         so erhaltene
Verbindung reduziert und, falls gewiunscht, die so erhaltene Verbindung zu
einer Verbin- dung der Formel II alkyliert, worin RI, R2 und R3 die in
Anspruch 1 angegebenen Bedeutungen besitzen und R4 wie oben definlert !st,
ii) eine gegebenenfalls geschutzte Verbindung der Formel II, worin R1, R2
und R3 die in Anspruch I angegebenen Bedeutungen besitzen und R4 fir
Wasserstoff steht, mit elnem geeigneten Acyllerungs- 10        mittel zu
elner Verbindung der Formel II acyliert, worin R1, R2 und R3 die In
Anspruch 1 angegebenen Bedeutungen besitzen und R4 fOr (C14)-Alkanoyl
steht, das mit einer Gruppe substitulert ist, die aus- gewahit ist unter
Amino, (Cl )-Alkylamino und di(Cl4)-Alkylamino, L-Glutamyl und Formyl oder
iii) eine Verbindung der Formel 1!, worin RI, R2 und RAdie in Anspruch 1
angegebenen Bedeutungen besitzen, mit einem geeigneten Isocyanat zu einer
Verbindung der Formel II umsetzt, worin R1, R2 und 15        R3 die in
Anspruch I angegebenen Bedeutungen besitzen und R4 fir Garbamyl,
(C145)-Alkylcarbamyl oder p-Tolylsulfonylcarbamyl steht. Revendications 20
Revendications pour les Etats c6ntractants sulvants AT, BE, CH, DE, DK, FR,
GB, IT, LU, NL, SE 1. Compose ayant pour formule: 25 RI 30
CONHCHCO2H #   CH~~~t~~rs  z 0                             H Ki    35  CH3
H3 40~~~~ R2    NR3R4 45            oU RI est choisi dans le group.
consistant en H, m6thyle et hydroxym6thyle, et quand R' est m6- thyle ou
hydroxymethyle, I'acide amin6 r6sultant a la configuration D; R2 est H ou p
D-xyloxyle; 



R3 est H ou methyle ; et R4 est choisi dans le groups consistant en
alkenyle (C245); alkynyle (C246); alkyle (C05) substitue; alk6nyle (C24)
substitu6 ; oO le substituant pour l'alkyl et l'alkenyle est un group.
choisi dans le group. consistent en carboxy, alcoxycarbonyle (C01),
carbamyle, alkylcarbamyle (C1 4), di-alkylcarbamyle (C145) et sulfonyle;
alcanoyle (C 5) substitu6 par un group. choisi dans le groupe consistant en
amino, alkylamino (C04) etdi-alkylamino (C014); L-glutamyle ; formyle;
benzyle; et p-tolylsuifonylcarbamyle ; ou 55            un sel acceptable
en pharmacie. 2.  Compos6 de la revendication 1 ou R4 est alkyle (C01)
substitu6 par un group. choisi dans le group. consis- tant en carboxy,
alcoxycarbonyle (C04), carbamyle, alkylcarbamyle (CI-5), di-alkylcarbamyle
(C14) et sul- 30    * C   L   M   S   I fonyle; ou bien un sel acceptable
en pharmacie. 3.  Compose de la revendication I obi R4 est alk6nyle (C34)
substitue par un groupe choisi dans le groupe consistant en carboxy,
alcoxycarbonyle (C -6), carbamyle, alkylcarbamyle (C1.-J et
di-alkylcarbamyle 5       (C15) ; ou bien un sel acceptable en pharmacie.
4.  Compose de la revendication 1 ob R4 est alcanoyle (C016) substitu6 par
un groupe choisl dans le groupo consistant en amino, alkylamino (C1_4) at
di-alkylamino (C14); ou bien un eel acceptable en pharmacie. 10  5.
Compose de la revendication I obi R4 est bhoidi dans le groupe consistant
en L-glutamyle, formyle, et p- tolylsulfonylcarbamyle; ou bien un sel
acceptabie en pharmacie. 6.  Compose de la revendication 1 ob R4 est cholsi
dans ie groupo consistant en benzyle, alk6nyle (C34) et alkynyle (C34) ; ou
blen un sel acceptable en pharmacle. 15 7.  ComposA de la revendication 3
ob R4 est alk6nyle (C345) substitu6 par un groupe choisi dans le groupe
consistant en carboxy et alcoxycarbonyle (C016); ou bien un sel acceptable
en pharmacle. 8. Compos6 de la revendication 2 ob R4 est choisi dans le
groups consistant en carboxymrthyle, carbamyl- 20      m6thyle,
alcoxycarbonylmethyle (C1-6) et sulfonylmethyle; ou bien un sel acceptable
en pharmacie. 9.  Compose de la revendication 7 ob R4 est choisi dans le
groupe consistant en 3-carboxy-2-prop6nyle et 3-alcoxycarbonyl-(C1
4)-2-prop6nyle; ou bien un sel acceptable en pharmacle. 10. Compose de la
revendication 4 oCb R4 est alcanoyle (C243) substitue par un groupe cholsi
dans le groupe consistant en amino, alkylarnino (CI-5), di-alkylamino (C4;
ou blen un sel acceptable en pharmacle. 11. Compose de la revendication 4
oui R4 est choisi dans le groupe consistant en glycyle, N-N-dimethylgyclyle
et P3-alanyle ; ou bien un sef acceptable en pharmacie. 30 12. Composition
pharmaceutique qui comprend au moins un compose selon l'une quelconque des
revendi- cations 1 a 11 et un support acceptable en pharmacie. 13. Procede
de preparation de la composition de la revendication 12 qui comprend
l'lncorporation d'au moins un compose selon l'une quelconque des
revendications I a 11 dans un support acceptable en pharmaclo. 35 14.
Utilisatlon d'au moins un compose solon l'une quelconque des revendications
I A 11 pour la preparation d'une composition pharmaceutique pour le
traitement des infections fongiques. 15. Procede de preparation des
composes selon l'une quelconque des revendications I b 11 qui comprend: 40
i) I'alkylation d'un compose de formule If ou R1, R2 et R3 sont tels quo
definls A la revendication I et R4 est hydrogene, avec L-R4 ou L est un
groupe partant approprie et R4 est alkenyle (C245), alkynyle (C7 a), alkyle
(C01) substitu6, alkenyle (C24) substitue ou bien benzyle, ob le
substituant pour l'alkyle et l'alkenyle est un groupe choisi dans le groupe
consistant en carboxy, alcoxycarbonyle (C04), carba- myle, alkyicarbamyle
(C,6),- di-alkylcarbamyle (C01) et sulfonyle, ou 45              la
reaction d'un compose de formule 11 ob RI, R2 et R3 sont tels quo definis A
la revendication 1 et R3 et R4 sont hydrogene, avec une cetone ou un
aldehyde approprie, la reduction du compose obtenu 



et si on le souhaite l'alkylation du compose ainsi obtenu pour obtenir un
compose de formulo 11 ob R', R2 et R3 sont tels quo definis a la
revendication I et R4 est tel que defini ci-dessus, ii) I'acylation d'un
compose facultativement protege de formule If ob R1, R2 et R3 sont tels quo
dMfinis 50        A la revendication I et R4 est hydrogene, avec l'agent
d'acylation approprie, pour obtenir un compose deformule 11 ob R1, R2 etR3
sonttels quo definis A la revendication 1 etR4 est alcanoyle (C014)
substitue par un groupo choisi dans le groupo consistant en amino,
alkylamino (C1.6) et di-alkylamino (C016), L- glutamyle et formyle, ou iii)
la reaction d'un compose de formule 11, obi R1, R2 et R3 sont tels quo
definis A la revendication 1, avec un isocyanate approprie pour obtenir un
compos6 de formule 11, ou RI, R2 et R3 sont tels quo de- finis a la
revendication I et R4 est carbamyle, alkylcarbamyle (C04) ou
p-tolylsulfonylcarbamyle. 31    EP0428132B1                               c
L        S Revendications pour l'Etat contractant suivant: ES 1.  Procede
pour la preparation d'un compos6 ayant pour formule: RI CONHCHCO2H 10
H CH3              CH 15 CH3 20
R'    NR3R4 ob) R1 est choisi dane. .e groupe consistant en H, methyle et
hydroxym6thyle, et quand RI est me- thyle ou hydroxymethyle, I'acid amine
resultant a la configuration D; 25            R2 est H ou P3-D-xyloxyle; R3
est H ou methyle; et RW est choisi dans le groups consistant en alkenyle
(C24c); alkynyle (C24); alkyle (C01) substitue; alkenyle (C2 4) substitue,
obi le substituant pour I'alkyle et l'alk6nyle est un groups choisi dans le
groups consistant en carboxy, alcoxycarbonyle (CI-r.), carbamyle.
alkylcarbamyle (C04), di-alkylcarbamyle 30      (C04) et sulfonyle;
(alcanoyle (C14-) substitue par un groups choisi dans le groupe consistant
en amino, alkylamino (C14) etdi-alkylamino (Cl-4); L-glutamyie; formyle;
benzyle; et p-tolylsulfonylcarbamyle; ou son sel acceptable en pharmacie,
qui comprend: i) I'alkylation d'un compose de formula 11 ob R1, R2 et R3
sont tels que definis ci-dessus I et R4 est hy- *-'  ~          drogene,
avec L-R4 ou L est un groups partant approprie et R4 est alkenyle (C24,B),
alkynyle (C2_5), alkyle (C14) substitue, alkenyle (C24) substitue ou bien
benzyle, ob le substituant pour l'alkyle at l'alkenyle est un groups choisi
dans le groups consistant en carboxy, alcoxycarbonyle(C146),carbamyle,
alkylcar- bamyle(C01), di-alkylcarbamyle(C01) et sulfonyle, ou 40
la reaction d'un compose de formula 11 ob R1, R2 et R3 sont tels qua
definis ci-dessus et R3 et R4 sont hydrogene, avec une cetone ou un
aldehyde approprie, la r6duction du compose obtenu est si on le souhaite
l'alkylation du compose ainsi obtenu pour obtenir un composi de formula 11
ou RI, R2 et R3 sont tels qua definis ci-dessus et R4 est tel qua defini
ci-dessus, ii) I'acylation d'un compose facultativement protfgA de formula
11 ob R1, R2 et R3 sont tels qua dMfinis 45         ci-dessus et R4 est
hydrogene, avec l'agent d'acylation approprie, pour obtenir un compose de
formula If ob RI, R2 et R3 sont tels que d~finis ci-dessus et R4 est
alcanoyle(C1-5) substitue par un groupa choisi dans le groupe consistant en
amino, alkylamino(C4) et di-alkylamino(C1-), L-glutamyle atformyle, ou iii)
la reaction d'un compose de formule 11, ob R1, R2 et R3 sont tels qua
dMfinis ci-dessus, avec un iso- cyanate approprie pourobtenir un compose de
formula 11, ob RI, R2 et R3 sont tels qua definis ci-dessus 



50         et R4 est carbamyle, alkylcarbamyle(Cl4) ou
p-tolylsulfonlycarbamyle, 2.  Procedb de la revendication I pour la
preparation d'un compose de formula 11 od R4 est alkyle(Cl4) subs- titue
par un groups choisi dans le groups consistant en carboxy,
alcoxycarbonyle(Cl-4), carbamyle, alkyl- carbamyle(Ci.5),
di-alkylcarbamyle(C14) et sulfonyle; ou bien d'un sel acceptable en
pharmacie. 55 3.  Procede de la revendication 1 pour la preparation d'un
compose de formula 11 od RW est alkenyle(C34) substitue par un groups
choisi dans le groupe consistant en carboxy, alcoxycarbonyle(C14),
carbamyle, 32    EP 0 428 132 B1                  i         L!11   Slg  I
Il l1 alkylcarbamyle(C146) et di-alkylcarbamyle(C1-s); ou bien d'un sel
acceptable en pharmacie. 4.  Procede de rla revendication 1 pour ia
preparation d'un compose de formule 1i od R4 est alcanoyle(C14-) substitu6
par un groupe choisi dans le groupe consistant en amino, alkylamino (C14)
et di-alkylami- 5       no(C,-6); ou bien d'un sel acceptable en pharmacie.
5.  Proc6d6 de la revendication I pour la preparation d'un compos6 de
formule 11 obz R4 est choisi dans le groupe consistant en L-glutamyle,
formyle, et p-tolylsulfonylcarbamyle; ou bien d'un sol acceptable en
pharmacie. 10 6.  Procedb de la revendication I pour la preparation dun
compos6 de formule 11 ob R4 est choisl dans le groupe consistint en
benzyle, alkenyle(C,.5) et alkynyle(C"); ou blen d'un sel acceptable en
pharmacle. 7.  Procedb de la revendication 3 pour la prbparation d'un
compose de formule 11 ob R4 est alkenyle(C") 15      substitue par un
groupe choisi dans le groupe consistant en carboxy et alcoxycarbonyle(C14);
ou blen d'un sel acceptable en pharmacie. 8.  Proc6de de la revendication 2
pour la preparation d'un compos6 de formula 11 ob) R4 eat choisi dans le
groupe consistant en carboxym6thyle, carbamylmethyle,
alcoxycarbonylm6thyle(C14) et sulfonylm6thy- 20      le; ou bien d'un sel
acceptable en pharmacie. 9. Procede de la revendication 7 pour la
preparation d'un compose de formule 11 obi R4 est choisi dans le groupe
consistant en 3-carboxy-2-prop6nyle et 3-alcoxycarbonyl-(C1_6)-2-prop6nyle;
ou bien d'un sel ac- ceptable en pharmacie. 25 10. Proced6 de la
revendication 4i pour la pr6paration d'un compose de formule It od R4 est
alcanoyle(C23) substitue par un groupe cholsi dans le groupe consistant en
amino, alkylamino(C14), dialkylamino(C14) ou bien d'un sel acceptable en
pharmacie. 30  II. ProcMd6 de la revendication 4 pour la preparation d'un
compos6 de formula 11 obi R4 est choisi dans le groupe consistanten
glycyle, N-N-dirn6thylglycyle etp-alanyle; ou bien d'un sel acceptable en
pharmacie. 12. Proc6d6 de pr6paration d'une composition pharmaceutique qui
comprend l'incorporation d'au moins un compose selon l'une quelconque des
revendicatlons 1 & II dans un support acceptable en pharmacie.
Revendications pour l'Etat contractant suivant: GR 1. Compose ayant
pourformule: 40 CONHCHCOQH 45 -HQ CH3rH 50 H--on O-v H 3 55
0boH    Ot RR R2         R4 



33    cof RI est choisi dans le groupe consistent en H, rn6thyle et
hydroxym~thyle, et quand R' set m~thyle ou hydroxyrn~thyle, l'acide arfin6
r6sultant a la conf iguration D; R2 est H ou J3-D-xyloxyle; R3 est H ou
m6thyle ; et 5       R4 est choisi dans ls groupe consistant en alk~nyle
(C256) ; alkynyle (C2.5J ; alkyle (C146) substitu6 ; alk6-. nyle (C2.s)
substitu6 ; o~i le substituant pour r'alkyle et l'alk6nyle est un group.
choisi dens Ie group. consetetnt en carboxy, alcoxycarbonyle (01.45).
carbamyle, elkylcarbamyle (01.4), di-alkylcarbamyle (C146) et eulfonyle;
alcanoyle (C14,) substitu6 par un groupe choisi dens le groups consistent
en amino, alkylamino (C146) et dis-alkylamino (C145) ; L-glutarnyle ;
formyle ; benzyle; et p-tolylsulfonyicarbamyle; ou 10  un sel acceptable en
pharmacie. 2. Compose de la revendication I oa R4 ost alkyle (0145)
substitu6 par un group. choisi dens le groupe consis- tant en carboxy,
41coxycarbonyle (CI-4), carbamyle, elkyicarbamyle (014s),
dI-aikyicerbanmyle (0146) et sul- 15  fonyle ;ou blen un sel acceptable en
pharmacie. 3.  ComposA de la revendication I ofi R4 est alk6nyle (C3-)
substltu6 per un group. choisi dens le group. consistant en carboxy,
alcoxycarbonyle (0146), carbamyle, alkylcarbamyle (CI.4) et
di-alkylcarbamyle (C15) ; ou bien un eel acceptable en pharmacie. 20  4.
Compos6 de la revendication 1 ou R4 eSt alCanoyle (C146) susbstitu6 par un
groupe choisi dans le grouper consistent en amino, aikylamino (0145) et
di-alkylamnino (C145); ou bien un sel acceptable en pharmacie. 5. Cornpose
de la revendicationi1 oi* R4 est choisi dens le group. consistant en
L-glutarmyle. formyle, et p- tolylsulfonylcarbarifyi; ou bien un sel
acceptable en pharmacie. 25 6.  ComposA de Ia revendication I ofi R4 est
choisi dens le groupe consistent en benzyle, alk~nyle (C") et alkynyle
(Cs-) ; ou bien un se[ acceptable en pharmacie. 7. ComposA de la
revendication 3 oOi.R4 est alk6nyle (034) substitu6 par un group. choisi
dens le group. 30       consistent en carboxy et alcoxy'carbonyle (C14G);
ou bien un eel acceptable en pharmecies. 8.   ompos6 de la revendication 2
ofi R4 est choisi dens Is group. consistant en carboxymhthyle, carbamyl-
methyle, alcoxycarbonylm~thyle (0146) et sulfonylrn6thyle ; ou bien un eel
acceptable en pharmacle. K> 35  9.  ComposA de la revendication 7 ofi R4
set chois dans le groups consistent en 3-carboxy-2-propanyle et
3-alcoxycerbonyl-(C14a)-2-prop~nyle ; ou bien un eel acceptable en
phermacie. K>       ~~~10. ComposA de la revendication 4 oOi R4 set
alcanoyle (0243) substitu6 par un groups cholsi dens is group. consistent
en amino, aikylami~no (Cl45), di-aikyiamino (C1-J od bien un eel acceptable
en pharmacle. 40 11. Cornpos4 de Ia revendicatlon 4 oiu R4 set choisi dane
le group, consistent en glycyle N-N-dim~thylgyclyie et j3-alanyle ; ou bien
un eel acceptable en pharmacie. 12. Proc~d6 do preparation d'une
composition pharmaceutique qui comprend l'incorporaton d'au momns un 45
composA selon I'une quelconque des revendications 1 A 11 dens un support
acceptable en pharmacie. 13. Utilisation d'au moins un oompos6 selon i'une
quelconque des revendications I & II1 pour la pr~paration d'une composition
pharmaceutique pour Ie treitement des infections fongiques. 50 14. Proc6dA
de preparation des-cornpos~s selon l'une quelconque des revendications I A
II qui comprend: I) l'aikyiation d'un comrpose de formule ii oOi RI. R2 et
R3 sont tels que d~f inis A la revendlcation I et R4 est -hydrogbne, avec
L-R4 ou L set un groupe partant appropri6 et R4 est alk~nyle (02.4,
alkynyle (0246), alkyle (01.4) substitu6, alk~nyle (C246) substitu6 ou bien
benzyle, o~i le eubstituent pour I'alkyle et l'aik~nyle set un group.
choisi dane ie groups consistant en carboxy, alcoxycarbonyle (C1-5), carba-
55      ~~myle, alkylcarbamyle (01.4), di-elkylcarbamyle (01.4) et
suifonyle, ou la reaction d'un compos6 de formule 1I o~i RI, R2 et R3 sont
tels que d~f inis A la revendication I et R3 et R4 sont hydrog~ne avec une
cetone ou un aiddhyde approprid, Ia reduction du composd obtenu 



et si on Ie souhaite l'alkylation du compos6 ainei obtenu pour obtenir un
composA de formuls II ofi RI, 34    EP0428132B1                          *
c        L    M   S11 R2 et R3 sont tels que dbfinis A la revendication I
et R4 est tel que defini ci-dessus, ii) I'acylation d'un compos6
facultativement protegi de formule If ou R1, R2 et R3 sont tels que dMfinis
A la revendication I et R4 est hydrogene, avec l'agent d'acylation
approprib, pour obtenir un compos6 de formule 11 ou RI, R2 et R3 sont tels
que d6finis a la revendication 1 et R4 est alcanoyle (C-4) substitue 5
par un groupe choisi dans le groupe consistant en amino, alkylamino (CIf5)
et di-alkylamino (C04), L- glutamyle et formyle, ou iii) la reaction d'un
compose de formule 11, oui RI, R2 et R3 sont tels que dMfinis a la
revendication 1, avec un isocyanate approprie pour obtenir un compose de
formule 11, ou RI, R2 et R3 sont tels que de- finis a la revendication I et
R4 est carbamyle, alkylcarbamyle (C14) ou p-tolyisulfonylcarbamyle. 10 15
20 25 30 35 40 45 50 55 35    


