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wherein Y is a group of the formula: —-NHCONHR,,

X
—NHCONHCO J—G/

=N =C =0 or -NHCN; R is alkanoyl having two or three car-
bon atoms; R, is hydrogen, pyridylmethyl, furylmethyl,
thenyl, hydroxypyridyl, phenyl, benzyl, or phenyl or benzyi
substituted by methyl, chloro, fluoro, methoxy, amino or trif-
luoromethyl; and X is methyl, methoxy, fluoro, chloro or
trifluoromethy!; or a pharmaceutically acceptable acid addi-
Q) tion sait thereof whan Y is otherthan—-N=C=0,

A process for preparing thess compounds and phar-
). maceutical compasitions containing them.
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This invention relates to novel antibacterjal agents and, in
particular, to a series.of 11-a1kanoy1-4"-deoxy-&"-ureido-oleandomycins
and their pharmaceutically acceptable acid aadition salts. The
invention also relates to key intermedjates leading to the 4"-urejdo
compounds and to other 4'"-amino derived antibacterial agents.

‘Oleandomycin, its production in fermentation broths and its
use as an antibacterial agent were first described in U.S. Patent
2,757,123, The naturally occurring compound is knowA to have the

following structure:

The conventionally accepted numbering scheme and stereochemical
representation for oleandomycin and similar compounds is shown at a

variety of positions.

(PC.5894)
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Scveral synthetic modifications of this compound are known,
partjcularly those in which from one to th;ee of the free hydroxyl
groups_found at the 2', 4" and ll-positions are esterified as acetyl
esters. In addition, there are described in U.S. Patent 3,022,219

5 similar modifications in which the acetyl in the above-mentioned
esters is replaced with another, preferébly unbranched lower aikanqyl
of three to six carbon atoms.

The semi-synthetic oleandomycin compounds of this invention

are of the formulae:

10
- ]!((5!3’:;
15
RO tuy
2 ] é 0
1] .
e NHCNH—Rl
OCH,
20 1l
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wherein R is alkanoyl having from two to three carbon atomsj R1 is
ﬁydrogpn, pyfidylmethyl, furylmethyl, thenyl, hydroxypyridyl, phenyl,
benzyl or substituted phenyl or benzyl wherein said substituent is
methyl, chloro, fl@oro, methoxy, amino or trifluoromethyly X is methyl, -

methoxy,tfluoro, chloro or trifluoromethyl: R, is -N=C=0 or ~NHCN; and

2

the pharmaceutically acceptable acid addjtion salts of 1 and 2, and 3

wherein R2 is -NHCN. .

(PC.5894)
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Preferred antibacterials related to the compound; of
formula 1 are those wherein R is acetyl. Especially preferred species .
within this group are N-(ll-acetyl-k"-deoxy-é"-oleandomycyl)-N'-
(p-methoxybenzyl)urea, Ne(ll-acetyl-4"-deoxy-4'"-oleandomycyl)-N'-
(p-chlorobenzyl)ureay Ne(ll-acetyl-4"-deoxy-k'-oleandomycyl)-N'-
(o=chlorobenzyl urea, N-(ll-acetylfh"—deoxy—k";oleandomycyl)-Nf~
(m-methylbenzyl)urea, N-(ll-acetyl-%'"-deoxy-4"-oleandomycyl)-N'-(m-tolyl)
-urea and N-(ll-acetyl-4"-deoxy-4"-oleandomycyl)-N'-(o-methylbenzyl)
urea.

Preferred antibacterials related to the compounds of
formula 2 are those wherein R is acetyl, Especially preferred species
within this group are N-(1ll-acetyl-L"-deoxy-4'"-oleandomyecyl)-N'-
(m-methylbenzoyl)urea ;nd N-(ll-acetyl-4"=deoxy=-4"=olcandomycyl)-N"'-
(p-methoxybenzoyl)urea.

Preferred within the compounds of formula 3 are those
wherein R is acetyl. Especially preférred as an intermediate is
1ll-acetyl-4"-deoxy-4L"-isocyanato-oleandomycin.

In accordance with the proc;s; according to the invention
for synthesising the 1l-alkanoy1-4"~deoxy-&"-ureido-§1eandoﬁycin

antibacterials related to 1 the following scheme is illustrative:

(Pc.5894)
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wherein R and Rlare as previously defined.

The appropriate 11-a1kanoy1-4"—deoxY-4"-isocyanato—
oleandomycin is contacted with the requisite amine in a reaction-inert
solvent. Such solvents should app;eciably solubjlize the reactants
while not reacting to any significant extent with either the starting
reagents or the products formed. Preferred are aprotic, polar
solvents which are immiscible with water., Especially preferred are
methylene chloride and chloroform.

In practice, one mole of the isocyanate is contacted with up
to four moles of the requisite amine. Alternately, one to two moles

of the amine can be employed in conjunction with the balance of the

four moles being a tertiary amine, such as triethylamine or pyridine.

(PC.5894) .
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Reaction time is not critical and is dependent on reaction
- temperature, concentration and inherent réactivity of the starting
reagents. . When the reactions are conducted a; ice~bath tempgratures
at the hereinafter ment ioned concentrations, the reaction is
5 esgentjally complete in 30-60 minutes. The preferred reaction
temperature is ice-~bath temperatures, .
The reactjion, on completion, is worked-up by the addition of
additional solvent and water. The water layer 1$ made strongly basic
with an agueous sodium hydroxide solution and the water immiscible
10 organic phase separated, dried and evaporated to dryness. Tﬂe crude
product can, if desired, be_further purified by chromatographing
on silica gel, a procedure well known in the art.
An alternate method according to the invehtion for
synthesising compounds related to 1 comprises the reaction of the

15 appropriate 11-a1kanoy1-4"-deoxy-§"-amino-oleandomyciq with the

requisite isocyanate as illustratéd:

)
”
74 NHCNH-R |

?Cll3

o . - —-

(PC.5894)
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This alternative method for préparing compoundsixelated to
1 is conducted in a-similar manner to the initial route. The reactants
are éontacted in the same type of reaction-inert solvents at ice-bath
temperature. It is convenient, in employing this alternate methéd,
to allow the reaction temperature to warm to room temperature after
the reactants have initially been brought into contact with one another.
The reaction at ambient temperatures is complete in 30-60 minutes.

The ratio of 4"-amino-oleandomycin to isocyanate is about one
to one with as much as a 10-20% excess of the isocyanate.

At the completion of the reaction the product is worked-up
in the same manner as previously discussed.

The antibacterjial agents of formula 2 are prepared according
to the invention through the reaction of the appropriate ll-alkénoyl-

L"edeoxy-L!'-amino-oleandomycin and a benzoyl isocyanate as illustrated:

0 0 X

[1] 1]
’"NHCNHC@ ;

ocity - _ ocH,

N

.(PC.5894)
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wﬁerein R and X are as previously defined,

The reaction is conducted in a reactjon-inert solvent similar
to that employed in the ;outes }eading to compounds of formula 1.

In practice one mole of the ll-alkanoyl-4 deoxy-4"-amino-

5 oleandomycin is contacted with one mole plus as much s a 10-20% excess
of the requisite benzoyl isocyanate, The ambient reaction temperature
of 2506 allows for the completion of the reaction in 30-~60 minutes.

Again, the reaction is worked-up and the ) -~cduct isolated and
purified by the same procedures employed in the processes leading to
10 compounds related to 1.

Those compounds of formula 3 wherein R is as previously
defined and Rz is =0 ;re useful intermediates leading to compounds
of formula 1 through their reactions with amines as hereinbefore dis-
cussed, and are prepared according to the invention by the following

15 illustrative scheme:

‘q, N:C:O

OCH ,
3 (R2= -N=C=0)

(PC.5894)
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In practice, one mole of the 4'"-amino compound is contactad

with one mole of phosgene plus as much as a 10-20% excess in the

. presence of three to four moles of a hydrogen chloride scavenger such

as pyridine or triethylamine. The reaction is best carried out under -
anhydrous conditions in a chlorinated hydrocarbon solvent such as
methylene chloride or chloroform.

It is preferre& to add the phosgens in one of the afore~
mentioned solvents to a cold (OOC)'solution éf the 4Y-amino compound
and hydrogen chloride scavenger dissolved in a simjlar solvent rapidly
with stirringe. At the indicated reaction temperature the product is
essentjally completely formed in 10-20-minute;.

The product is isoclated by removal of the solvent and excess
acid scavenger, followed by redissolution in fresh solvent, washing'
with water to remove scavenger amine hydrochloride and removing the
solvent in vacuo. No furthér purification of the intermediate is
necessary.

Synthesis of the antibacterial compounds of formula 3 wherein.
R is as previously indicated énd R2 is -NHCN is carried out according
to the invention through the dehydration of the corresponding 4"-ureido

compound of formula 1 (R1=H) as follows:

(PC.5894)
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Experimentally, one mole of the 4"-ureido compound and four
to five moles of a hydrogen chloride scavenger in one of the afore-
mentioned chlorinated h}drocarbon solvent at 0°C is treated with ten
moles of phosgene in a similar solvent.

wﬁen the preferred reaction temperature of OOC is employed,
the reaction is substantially complete in 10-20 minutes.

" The product can be isolated in the same manner as previously
descfibed for compounds of formula 3 wherein R, is -N=C=0.

2
The starting 4"-amino compounds used in the synthetis of
antibacterjal agents of the prese;t invention are synthesized by
oxjdation of the.natural oleandohycin foli;wéd by a reductive
aminatjon of the resultant ketone as hereinaffer described. The’
isocyanates employed in the processes for preparing compounds of

formulae 1 and 2 are either commércially avajlable or are synthesized

according to the procedures as taught by Speziale et al., J. Org.Chem.,

30, 4306 (1965) and Wagner and Zook, "Synthetic Organic Chemistry",
PP

John Wiley and Sons, New York, N.Y., 1956, p. 640.

(PC.58904)
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In the utilization of the chemotherapeutic activity of those
compounds of the présent invention which form salts, it is preferred,
of course, to use pharmaceutically acceptable saltis, Although yater-
insolubility, high toxicity, or lack of crystalline nature may make
some particular salt species unsuitable or less desirabls for use as
such in a given pharmaceutical application, the water jinscluble or
toxic éalts car be converted to the corresponding phar:iceutically
acceptable bases by decomposition of the salt as descrjoed above, or
alternately they can be converted te any desired phar: ceutically
acceptable acid addition salt.

Examples of acids which provide pharmaceut: . illy acceptable
anions are hydrochloric, hydrobromic, hydroiodic, ni: iec, sulphuric,
sulphurous, phosphoric, acetic,lactic, citric, tart.s.c, succinic,
maleic, gluconjc and aspartic acids.

The novel 4"-deoxy-L"~amino-cleandomyci: lerivatives
described herein exhibit iEHEiEEQ activity again:: a variet; of Gram-

positive microorganisms such as Staphylococcus fweus and

Streptococcus pyogenes and against certain Gran negative micro-

organisms such as those of spherical or ellips :dal shape {cocci).
Their activity is readily demonstrated by in vtro tests against
various microorganisms in a brain-heart infus n medium by the usual

two~fold serial dilution technique. Their i vitro activity renders

‘them useful for topical application in the fec m of ointments, creams

and the like; for sterilisation purposes, e. . sick-room utensils;

and as industrial antimicrobials, for examp’, in water treatment,

(PC-589’t)
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81linie control, paint and wood'preservaéion.

For in vitro use, e.g. for topjcal application, it will often
be convenijent to compound the selected product with a pharmaceutically=-
acceptable carfier such as veéotable or mineral oil or an emoilinnt
creams Similarly, they may be dissolved or dispersed in liquid
carrijers or solvent, such as water, alcohol, glycols or mixtures
thereof or other pharmaceutically-acceptabie inert media; that is,
media which have no harmful effect on the active ingredient. For such
purposes, it will generally be aﬁceptable to employ concentrations of
active ingredients of from about 0.01 percent to about 10 percent by
wejight based on total composition. |

Additionally,.many compounds of this invention are active
versus Gram-positive microorganisms via the oral and/or parenteral
routes of adﬁinistration in animals, including man. Their in vivo
activity is more limited as regards susceptible organisms and is deter-
mined by the vsual procedure which comprises infecfing mice of substan-
tialiy unjiform weight with the test organism and subsequently treating
them orally or subcutaneously with the test compound. In practice, the
mice, e.g. 10, 2re given an intraperitoneal inoculation of sujitably
‘ 100
(the lowest concentration of organisms required to produce 100% deaths).
Control tests are simultaneously run in which mice receive inoculum
of lower dilutjons as a cheék on possible variation in virulence of
the test organism. The test compound is administered OfS hour post-

inoculation, and is repeated 4, 24 and 48 hours later.. Surviving

(PC.5894)
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siice are held for four days after the last treatment and the number of
survivors is noted. *

When used in vivo, these novel compounds can be adminjstered
orally or parenterally, e.g., by subcutaneous or intramuscular jinjection
at a dosage of from about 5 mg./kg. to about 200 mg./kg. of body weight
per day. The favoured dosage range is from about 25 mg./kg. to about

100 mg./kg. of body weight perday and the preferred range from about

. 50 mg./kg. to about 75 mg./kg. of body weight perday. Vehicles

suitable for parenteral injection ﬁay be either aqueous such as water,
isotonic saline, isotonic dex?rose, Ringers' solution, or non-agueous
such as fatty oils ofrvegetable origin (cotton seed, peamut o0il, corn,
sesame), dimethylsulfoxide and other none-agueous vehicles which will
not interferevwith therapeutic efficiency of the preparation and are
non-toxic in‘the volume or proportion used (glycerol, propylene glyéoli,
sorbitol). Additionally, compositions suitable for extemporaneocus
prepafation of solutions prior to administration may advantageously be
made. Such compositions may includé liquid diluents,‘for example,
propylene glycol, diethyl carbonate, glycerol, sorbitol, etc.j
buffering agents, hyaluronidase, local anaes'thetics and inorganis salts
to afford desirable pharmacological properties. These compounds may
also be combined with various pharmaceuticaily—acceptable inert
carriers inéluding‘solid diluents, aqueous véhicles, non-toxic organic
solvents in the form of capsules, tablets, lozénges, tr;ches, dry
ﬁixes, suspensions, solutions elixirs and parenteral solutjons or

suspensions. In- general, the compounds are used in various dosage .

1 (PC.5894)
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" forms at concentration levels ranging from about 0.5 percent ‘g about

90 percent by weight of -the total compositijon.

Thus the invention pro#ides a pharﬁac#utical composition
comprising a compound of the formula 1 or 2 or 3 wherein Rz is ~NHC!:,
a pharmaceutically acceptable acid addjtion salt therecf, together
with a pharmaceutically acceptable diluent or carrjer.

The invention also provides a method of treating an animal,
including a human being, having a disease caused by Gram-positive
bacterja, or Gram~negatjive bacteria of spherjcal or ellipsoidal shape,
which comprises admijnistering to the animal an antibacterially-
effective amount of a compound of the formula 1 or 3, or 3 wherein
Rz is -NHCN, or a pharmageutically acceptable acid addition salt

thereof, or a pharmaceutical composition as defined above.

(PC.5894)
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The term "pharmaceutically acceptable bioprecursor! used
above requires some explanation. It is of course, common practice
in pharmaceutjical chemjstry to overcome some undesirable physical or
chemical property of a drug by converting the drug into a cheﬁical
derivative which does not suffer from that undesirable property, but
which, upon administration to an animal or human being, i's converted
back to the parent druge. For example, if a drug is not well
absorbed when given to the animal or patient, by the oral route, it
may be possible to convert the drug into a chemical derivative which
is well absorbed and which in the serum or tissues is reconverted to
the parent drug.

Again, if a drug is unstable in solution, it may be possible
to prepare a chemical derivative of the drug which is stable and may
be administered in sclution, but which is reconverted in the body to
give the parent drug., The pharmaceutical chemist is well aware of
the possibility of overcoming intrjinsic deficiencies in a drug by

chemical modifications which are only temporary and are reversible

" upon administration to the animal or patient.

For the purpose of this specification the term "pharma-

ceutically acceptable bioprecursor'" of a compound of the formula (1)

means a compound having a structural formula different from the
compounds of the formula (1) but which nonetheless, upon administration
to an animal orvhuman-being, is converted in the patient{s body to a
compound of the formula (1).

The following Examples jllustrate the invention:-

(PC.589%)
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EXAMPLE 1

1l-Acetyl-h"-deoxy-4"-isocyanateo-oleandomycin

To a solution of 5.0 g.v(6.6 mmoles) of ll-acetyl-4"-deoxy-
f"-amino-oleandomycin and 1.65 ml. (20.5 mmoles) of pyridine in 100 ml.
of anhydrous methylene chloride cooled to OOC-is added 18.3 ml. of a
0.41M solution of phosgene in chloroform with rapid stirring. After
10 min. stirring at 0°C the solvent and excess pyridine are removed

in vacuo leaving the crude product as a yellow foam. The resjidue is

dissolved in 100 ml. of methylené chloride which is washed (2 x 100 ml.)
with water and dried over sodium sulphate. The solvent is removed
under reduced pressure to p:ovide the desired 4.0g. of the product.

NMR (€, cnc13)-: 2.09 (3H)s; 2.61 (6H)s; 2.68 (2H)m; and
3.45 (3H)s.

In'# similar manner, starting with ll-propionyl-4''-deoxy-
Lv.amino-oleandomycin, ll-propionyl-4"-deoxy-4"-isocyanato-oleandomycin

is prepared,

(PC.5894)
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EXAMPLE 2

-1i~-Acetyl-4'-deoxy-4"-urejido-oleandomycin

To 3.02g. (4.0 mmoles) of ll-acetyl-4"-deoxy-4"-isocyanato=-
/oleandomycin
in 70 ml. of tetrahydrofuran at ambient temperatures is added 0.928 ml.
of concentrated aqueous ammonjum hydroxide (12 mmoles) over a 10 min.
period. The yellow foam, which remains after the reaction mixture is
evaporated to dryness, is chromatographed on a 3.25 x 38 cm. silica
gel~acetone packed column. The injtial eluting solvent jis acetone.
Methanol is gradually added to the eluting solvent until the final
elution when it is 25% by volume.

The column fractions, shown by thin layer chromatography to
be pure, are combined and the solvent removed in vacuo to give 2.30g.
of the desired product as an amorphous solid.

NMR (7, CDCLB): 2.10 (3H)s; 2.36 (6H)sy 2.70 (2H)m;

3.47 (3H)s; and 5.70 (1H)b.

(PC.5894)
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EXAMPLE 3

11-Acetyl~L'~deoxy~i''~cyanamido-oleandomycin.

To 570 mg. (0.7L mmoles) of 11-acet;1-4"-deoxy—4"—qreido-
oleandamycin andbo.s ml. (3.6 mmoles) of triethylamine in 25 ml. of
5  anhydrous methylene chloride cooled to O°C is added 1.80 ml. of a
0.41M solution of phosgene in chloroform (7.4 mmoles). After 5 min.
of stirring in the cold, the reaction is diluted with 100 ml. of
methylene chloride. The resulting solutjon is washed with water
(3 x 1C% ul.), dried over sodium sulphate and cotcrntrated under
10 reduced prassure to afford 400 mg. of the desired product as.an
amorphous solid.
NMR (o, 00013f= 2.10 (3H)s; 2.30 (6H)s; 2.64 (2H)m;

and 3.44 (3H)s.

(PC.5894)
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EXAMPLE 4

N-{1YAcetyl-4"-droxy-4"-oleandomycyl)-N'~benzylurea

A cold (0°C) solution of 3.0g. (4.11 mmoles) of ll-acetyl

4v-deoxy-L"-aming~oleandomycin and .99 ml. of pyridine in 60 ml. of

dry methylene chloride is rapidly stirred while 10.98 ml. of a .4IM
solution of phosgene in chloroform is added rapidly. After 5 min.

1.8 ml. of benzylamine is added and the stirring continued in the cold
for an additional 15 min. The reaction is djluted with 150 ml. of
methylene chlorjde, layered with 150 ml. of water and the pH of the
agqueous layer adjusted to 9.5 with aqueous Qﬁ sodium hydroxide

solution. The separated organic layer is washed with water (3 x 150ml)
drijed over sodjum sulphate and concentrated to an amber foam in vacuo.
The residue is chromatogtraphed on a 3.5 x 37 cm. silica gel-acetone

packed column‘using acetone as the eluate. - Fractions 100-119,

-comprising 5 ml. each, are combined and concentrated to dryness to

give 69 mg. of the desired product. Simjlarly, fractions 120-195
are combined and concentrated to drynéss to give 451 mg. of the desired
product. . T

NMR (¢, cnc13)= 2.08 (3H)s; 2.34 (6H)s; 2.68 (2H)m;

3.4 (3H)s; and 7.34 (5H)s.

(PC.5894)
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EXAMPLE 5
Starting with the appropriate benzylamine and employing the

procedure of Example 4, the following compound-s are prepared:

[0
24 "
NHCNH-R
1
OCHg
E - El ', CDCl3
2 . CH3
CH,C~ , 2.08 (3H)s; 2.33 (6H)s;
: : ‘CH2—A 2,36 (3H)s; 2.65 (2H)m;
. 3.41 (3H)s; and 7.09-
7.34 (4H)m.
0" .
" CH 4
CH3C- : 3 , 2.06 (3H)s; 2.34 (6H)s;
2.37 (3#)s; 2.67 (2H)m;
. CHZ— 3.40 (3H)s; and 7.19
. ) ' (4H)m. .

.(PC.5894)
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EXAMPLE 6,
The procedure of Example 4 {s again repreated, starting
with the appropriate reagents, to give the folléwing analogs:
N-(1l-propionyl-L"~deoxy=-4"=oleandomycyl)~N'-benzylurea; N-(ll-acetyl-
4“«dpoxy~4"-olnandomycyi)-N'-(Ermethylbenzyl)urea; N-(11-propionyl-h"-
deoxy=-4"-oleandomycyl)-N'-(o-methylbenzyl)-urea; N-(ll-propionyl-k!-
deoxy-4"-oleandomycyl)-N'-(p-methylbenzyl)ureaj and N-(1ll-propionyl-4"-

deoxy-4'-oleandomycyl)=N'=-(m~methylbenzyl)urea.

(rc.5894)
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EXAMPLE 7

N-(11-Acetyl-4"-deoxy~&"=oleandomycyl)=N'-(o~chlorobenzyl)urea

A .JM solution of phosgene in chlorof;rm (10 ml.) is added
rapiﬁly with stirring to a solution of 2.0 g. (2.7 mmoles) of ll-acetyl-
Ln-deoxy-4"-amino-oleandomycin and .65 ml. of pyridine in 50ml. of dry
methylene chloride cooled to o°c in an ice bath. The solvent is
removed under reduced pressurc, and the residual yellow foam dissolved
in 50 ml. of dry methylene chloride. The sclution is cooled with an
ice bath and treated with 1.08 ml. of o-chlorobenzylamine.,

After 30 min. the reaction solution is washed with water
(2 x 100 ml.), the pH peing adjusted to 9.5 with Qﬁ aqueous sodium
hydroxide solution during tte fiﬁal washing. The methylene chloride
la;er is separated, dried over sodium sulphate and concentrated in
Yacuo to give 3.3 g« of the desired product as a yellow foam.

The product is f;rthervpurif{ed by chromatographing on a
3.25 x 38 cm., Bilica gel-acetone packed column, using acetone as the

eluate. Fractions 201-300, comprising 5 ml. each, are combined and

- concentrated to dryness to give 1.9 g. of the pure product.

NMR (rj cnc13): 2.07 §3H)s; 2.31 (6H)s; 2,66 (2H)m;

3.41 (3H)s; and 7+1-7.59 {4H)m,

Also prépareﬂ by the procedﬁye of‘Example 7, when the
requisite starting materia;s are employed, are:

N-(1l1-acetyl-h"-deoxy-L'"~pleandomycvl)~N'~(p-chlorobenzyl)urea

NMR (o7 cncxj): 2.15 (3H)sy 2.31 (6H)s; 2.66 (2H)m;

3.39 (3H)ss and 7.27 (LH)s.

(PC.5894)
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N-(1ll-acetyl-4'-deoxy-A"-oleandomycyl)~N'-{2,4~dichlorobenzyl )urea

NMR (o} CDCl,): 2.10 (3H)s; 2.34 (6H)s; 2.70 (2H)m;
3.45 (3H)s; and 7.28-7.60 (3H)m.

N-{ll-acetyl-4"~deoxy-4"-oleandomycyl)=N'=(3,i-dichlorobenzyl )urea

NMR (0 CDC1,): 2.10 (3H)s; 2.35 (6H)s; 2.69 (2H)m3
3.45 (3H)s; and 7.06-7.56 (3H)m.

N-(ll-acetyl-bV-deoxy-4"-0leandcnveyl )=N'=(o=-fluorobenzyl Jurea

NMR (0, CDC13): 2.07 (3H)sy 2.36 (6H)sy 2.71 (2H)mg

3.45 (3H)s; and 6.89-7.65 (4H)m.

(PC.589%)
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EXAHPUé 8

Employing the procedure of Example 7 and starting with the
approprjate reagents, the following congeners are synthesjizeds
N—(1L-propionyl-4"—deoxy—4"-oleandomycyi)-N'-(grchlorobenzyl)urea;
N-(11-propionyl-4"-deoxy-4"-oleandomycyl)-N'~(p~chlorobenzyl)urea;
N-(11-acetyl-4"-deoxy-4"-oleandomycyl)-N'~(m-chlorobenzyl)urea; ‘
N-(11-acetyl-4"-deoxy-4"-oleandomycyl)=-N'~(m-fluorobenzyl)~-urea;
N-(1l-prppionyl-h"-deo#y-&"-oleanéomycyl)-N'-(Eyfluorobenzyl)urea:
N-(ll—acetyl-h”-deoxy-Q"-oleandomycyl)-N'—(gftrifluoromethylbenzyl)
urea; N-(ll-propionyl-4"-deoxy-4"-oleandomycyl)-N'-(p-trifiuoromethyl-
benzyl)urea; and N—(11-acetyl-4"-deoxy-&"-oléandomycyl)-N';

(m-trifluoromethylbenzyl)urea.

(PC.5894)
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EXAMPLE 9

N-(ll-Acetyl-Q"-deoxny"-oleﬂndomxgyl)-N'—(p-mﬂthoxybenzyl)ureé

To a solution of 2.0 g. (2.7 mmoles) of ll~acetyl-4"-deoxy-
Ltcamino-oleandomycin and 65 ml. of pyridine in 50 ml. of dry
methylene chloride cooked fo OOC is added rapidly with séirring 10 ml.
of a .3M solution of phosgeng in chloroform.

The solvent is removed under vacuum and the residue dissolved
in 50 ml. of dry methylene chloride. After cool ing in an ice bath
1.35 ule of j-ue thoxybinsylauine is added and the reaction mixture
allowed to stir at ijce bath temperatures for onp‘hour. Methylene
chloride (100 ml.) is added to the reaction mixture followed by 100 ml.
of water, The organip layer is separated and washed with fresh
water and the pH adjusted to .95 with 6N aqueous sodium hydroxjde
solution. The organic phase is subsequently separated, dried over
sodium sulphate and concentrated te give 2.5 g. of a yellow foam.

The product is further purifijed by chromatographing on

~silica gel using acetone as the elutate. Fractions, vhich are

comprised of 5 ml. each, 221-395 arebcombined and concentrated in vacuo
to dryness to give l.4 g. of the product.
NMR (©, c0013): 2.08 (3H)s; 2.32 (6H)s; 2.64 (2H)m;

3.37 (3H)s3 3.78 (3H)s; 6.83 (2H)s; and 7.22 (2H)s.

(PC.5894)
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EXAMPLE 10
The procedure of Example 9 is repeated, starting with thé
requisite reagents, to give fhg following compbunds:
N-(ll-acétyl—A"—deoxy-&"-oleandomycyl)-N'-(g;mctho?ybenzyl)
ureay N-(ll-acetyl-4"-deoxy-h'"-oleandomycyl)-N'-(m-methoxybenzyl)urea;
N-(11-propionyl=b'-deoxy-4'"~-oleandomycyl)~N'-(p-methoxybenzyl)urea;
P

and N-(11-propionyl-4''~deoxy-A4"-oleandomycyl)=N'=(o-metihoxybenzyl)

urea,

(PC.5894)



10

15

0000656

- 28 -

EXAMPIE 11

N~(1li-Acetvl-h"-deoxy~4"-oleandomycyl)=N'-(o-aminobenzyl)urea

To a well stirred and cooled (0°C) solution of 2.0 g.

(2.7 mmoles) of 1ll-acetyl-L"-deoxy-L"-amino-oleandomycin and .65 ml.
of pyridine in 50 ml. of dry methylene chloride is added rapidly 10 ml.
of a 0.3M phosgene chloroform solution.

The reaction mixture is concentrated under reduced pressure,
and the residual yellow foam dissolved in 50 ml. of dry methylene
chloride, The sclution is cooled in an ice bath and 's then treated
with 2.5 ml, of triethylamine followed immediately by 1.8 g. of
o-aminobenzylamine dihydrochloride. After stirring in the cold for

one hour, the reaction is quenched with water (75 ml.) and the pH of

the aqueocus wash adjusted to 9.5 with 1IN aqueous sodjum hydroxide

solution. The organic phase is separated, dried over sodium sulphate
and concentrated in vacuo to dryness to give 3.0 g. of the product as
a yellow foam.
Further purification by chromatographing on a silica gel-
‘acetone packed column gives l.5 g. of pure product.
. NR (55 CD013)= 2.06 (3ii)s; 2.32 (6H)s; 2.65 (2H)m;

3.39 (3H)s; and 6.48-7.43 (4H)m.

‘(PC.5894) ’
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EXAMPLE 12
The procedure of Example 11 is employed, starting with the

appropriate reagents, to give the following compounds

1"
uy NHCNH-Rl

_ OCH

3
* i
N,
o c0- @ oy
NH,
CH,CO- aN_ /" )
R SR —@-cuz
CH.,CH, CO- ' _

* (PC.5894)



10

15

20

25

0000656 [

- 30 -

EXAMPLE 13

N—(1I-Acetvl—&"-deoxv—é"~oleandomycyl)-N'—(Gfpyridylmnthyl)urea

To a well stirred and cooled (0 C) solution of 2.0 Qe
(2.7 mmoles} of il-acetyl-4"—deoxy-&"-amino-oleandomycin and .05 ml.
of pyridine in 50 ml. of dry methylene chloride is adQQd rapidly 7.2% ml
of a .41M chloroform solution of phosgene.

The reaction mixture is concentrated in vacuo to a foam,
which is dissolved in 50 ml. of methylene chloride. The solution is
subsequently cocled to ice bath temperatures and treated with .93 ml.
of Le-aminomethylpyridine, After one hour of stirring in the cold the
reaction mixture is treated with 100 ml. of methylene chloride and
75 ml. of water; The water is separated and fresh water mixed with
the methylene ;hloride. The pH of the aqueous layer is adjusted to
9.5 with Q§ aqueous sodium hydroxide solution. The organic phase is
separated, drjed over sodium sulphate and concentrated to dryness to
give 2.3 ge. of the product as a yellow foam.

Further purification is eéfected by chromatographing on a
silica gel column using 20% methanol-80% acetone (v:v) as the eluate.
In this manner 1.5g. of pure product is isclated.

NMR (o5 CDCl3): 2.07 (3H)s; 2.33 (6H)s; 2.70 (2H)mg

3.43 (3H)sy 7.29 (2H)s; and 8.54 tzH)s.

In a similar manner is'prepared N-{ll-acetyl-4"-deoxy-4"-

‘oleandomycyvl)=N'-(2-pyridylmethvl)urea.

NMR (€67 CDGIB); 2.03 (34)s; 2.31 (6H)s; 2.67 (2H)m;s

3.39 (3H)s; 8.5~8.69 (1H)m and 7.05-7.91 (3H)m.

APC.5894) .
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EXAMPLE 14,

N-(ll-Acetyl-4'-deoxy-L!~cleandomycyl)~N'~(2-furyimethyl)urea.

In a manner similar to the procedure of Example 13, 2.0 g.

(2.7 mmoles) of ll-acetyl-k'"-deoxy-4L'-amino-oleandomycin is converted

%}

to lleacetyl-h'-deoxy~4'-isocyanato-oleandomycin, which on treatment
with 870 mg. of furylmethylamine gives, after chromatographing on
siljca gel, 1.59 g. of product.

NMR (o, coc13): 2.07 (3H)s; 2.31 (6H)s; 2.67 (2H)m:

3.40 (3H)s; 6.11-6.36 and 7.19-7.41 (3H)m.

10 In like manner is prepared N-(1ll-propionvl-4"-deoxy-1"-

oleandomyceyl)=N'=(2«furylmethyl)urea and N-{ll-acetyl-4!-deoxy-L'~

oleandomycyl)=N'~(3-furylmethyl)urea,

(PC.5894)
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EXAMPLE 15
The procedure os Example 13 is repeated, starting with the

requisite reagents, to give the following compounds:

it {crty) 5
Ay
0
'~' 11]
NHONH-R
ocH,
R Ry .
- - \
CH,CH,CO cnz@

| - 72
CH,,CO- ~cH,

CH3CH200— ~CH

CH.CH,,C0~ -Cﬁz@
| : b
CH,4C0- ~Ciy\s

10  CH,CH,CO- ~CH

cuaco— . —CH2

(PC.5894) '
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EXAMPLE 16,

N-(11-Acetyl-4"~deoxy-h"-oleamdomycyl)~N'-(3-hydroxy-2~pyridyl)urea

To 2.03 g. (2.7 mmoles) of 11-ac§tyl;4”-deoxy—4"—isocyanato-
oleandomycin in 50 ml. of dry methylene chloride is added 600 mg.

(5.4 mmoles) of 2-amino-3-hydroxypyridine, and the resulting solutjon
allowed to stir for one hour. The reaction mixture is washed with
water and the water layer discarded. Fresh water is layered over the
organic phase and the pH adjusted to 7.5 with Qﬁraqueous sodium
hydroxide solution. The methylene chloride layer is separated, dried
over sodium sulphate and concentrated under réduced pressure.to give
3.6 g. of a white foam.

The sample is further purifjed by chromatographing over
sjilica gel using acetone eluate. Combined fractiohs (5 ml. each)
115-770 are concentrated in vacuo to give 800 mg. of pure product.

NMR (5 cnc13): 2.10 (3H)s; 2.31 (6H)s; 2.68 (2H)m;

3.47 (3H)s; 6.52~6.83 (1H)m; 7.28-7.5 (1H)m; and

7.84‘8.01 (lH)m.

{(PC.5894)
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EXAMPLE 17

Starting with the appropriate reagents and employing vthe

procedure of Example 16, the following compounds are synthesigzed:

R (C‘-Ha)g
o .
113
”hNHCNH-Rl
OCH,
5 =
N —
CR,CH, CO~ )
HO
’ HO,
CH. CO- : =
3
N\ ,N
CH CH,CO- - _*§;;2>_OH'
- N—
CH.,CO~ OH
3 \ /

(PC.5894)
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EXAMPLE 18

N-(11-Acetyl-4"~deoxy~k"-oleandomycyl)=N'-phenylurea

A reaction mixture comprising 25 g. (3.4 mmoles) of ll-acetyl-
L"-deoxy-L"~amino=oleandomycin and .41 ml. (3.8 mmoles) of phenyliso-
cyanate in 25 ml. of dry methylene chloride at 0°C s allowed to stir
for one hour and warm to room temperature. The re .ction mixture is
treated with 100 ml. of methylene chloride and 100 ml. of water. The
pH of the water layer is adjusted to 9.9 with 1N aquecus sodium
hydroxide and the methylene chloride layer separated, dried over sodium
sulphate and concentrated 12.22222 to dryhess. The residual foam is
chromatographed on silica gel, the fractions {5 ml. each) being
monjtored for purity using thin layer chromatography (dimnthyiformamide/
CHBOH 1:3 via volume). Fractions 45-90 are combined and concentrated
to give 226 mg. of a white foam.

NMR (g7 cnc13): 2,06 (3H)s; 2;31 (6H)s; 2.71 (2H)m;

3.43 (3H)s3 and 7.25-7.56 (5H)m.

(PC.5894)
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EXAMPLE 19

N-(1l-Acetyl-4"-deoxy-L'-oleandomycyl )=N'~{p-chlorophenyl Jurea

Three grams (4.1 mmoleé) of ll-acetyl-4V-deoxy-L!"-amino-
oleandomycin in 50 ml. of dry methylene chloride under a nitrogen
atmosphere and cooled to 0°C ia treated with 740 mge. (4.1 mmoles) of
p~chlorophenylisocyanate, The reaction mixture ijs allowed to warm to
room temperature and stirred at ambient temperatures for one hour.
Methylene chloride (100 ml.) and water (100 ml.) are added to the
reaction mixture and the ﬁH of the water layer adjustad t09.9 with
1IN aqueous sodium hydroxide. The organic phase is separated, dried
over sodium sglphate and coﬁcpntrated in vacuo to a yellow foam.

The residual product is further purified by chromatographing

on silica gel, the fractjon 5 ml. each, being monitored by thin layer

‘chromatography (CHCIB/CHBOH/NHQOH 9:1:0.1 via volume). Fractions

115-155 are combined and stripped under reduced pressure to give 716 mg.
of the product as a white foam,.
NMR (07, CDCIB): 2.07 (3H)s; 2.34 (6H)s; 2.69 (2H)m;

3.44 (3H)s3 and 7.12 and 7.31 (4H).

{PC.5894)
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EXAMPIE 20
Starting with the appropriate reagents and employing the
of Example 19, the following congeners are prepérnd:

N-(11l-acrtyl-b-droxy-h"-oleandomyeyl)-" -(m-tolyllurea

NMR (O, CDCIB): 2.08 (3H)s; 2.35 (6H)sy .70 {(2H)m;
3.48 (3H)sy 6.78-7.38 (4H)m.

N-{1)-acetyl-4"-deoxy-li"-oleandomycyl )-N'-(p-tolyl)urera

NMR (i, CDCIB): 2.07 (3H)s3 2.32 (6H) and (3H) broad s;
3.47 (3H)sj and 7.13 and 7.35 {(4H)

N-{11-acetyl-4'-deoxy-4"~olerandomycvl)~N'~(o~chlorophenyl)

urea

NMR (o, cnc13): 2.10 (3H)s; 2.30 (6H)sy 2.70 (2H)m;
3.5 (3H)s; and 6.8-8.1 (4H)m.

N-(1l-acetyl-4"-deoxy-4"-oleandomycyl)-N'-(p~methoxyphenyi)

wrea
MR (07, CDC13)= 2.07 (3H)s; 2.35 (6H)s; 2.67 (2H)m;

47 (3H)s; 3.83 (3H)s; and 6.89 and 7.34 (4H).

(PC.5894)
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EXAMPLE 21

The procedure of Example 19 is again repeated, starting with

the requisjte reagents, to provide the following compounds:

B {cmy) 5

"0
1"
"'_'NHCNH-Rl
OCH,
2 !
_ ocH,
_ - c1 :
s . CH,CH,CO _©_
T Y
.- . 3 7 . ','
A CH,CO- . - '@‘
. CH,
, . CHyCH,CO- O
. . . A ) ) .' f
10 , ' -
CHyC0- : @
' CF ;

CH 3CH 2(30-- ) : <'\-_/>-

(PC.5894)
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EXAMPLE 22

N-(1l1l-Acetyl-4"-deoxy-4"-oleandomycyl)=N'-(p-methoxybenzoyl Jurea

To a solution of 3.0 g. (4.1 mmoles) of ll-acetyl-4"-deoxy-
4v-amino-oleandomycin in 50 ml. of dry methylene chloride at 25°C, is
added 660 mg. (4.5 mmoles) of p-methoxybenzyl isocyanate. The
mixture is allowed to stir at 25°C for 0.5 hours, after which the
solvent is removed under reduced pressure.

The residual yellow foam is chromatographed over silica

. gel using acetone as the eluate. The fractjons, which are comprised

of 5 ml. each, are monitored with_thin layer chromatography. Those
fractions containing the pure product are combined and concentrated’
to give 440 mg. of the product as a colourless amorphous solid.
NMR'(ET CDCIB): 2.11 (3H)sg.2.32 (6H)s; 2.72 (2H)m;
3.47 (3H)s; 3.92 (3H)s; and 7.02 and 8.01 (4H).

In a similar manner is prepared:

N—(11-acétx1-4"-deoxy-4"-o1eando@ycy1)-N'-(m-mqggzgpgggxl)
NMR (o7, cn013): 2.08 (3H)s; 2.32 (6H)s; 2.48 (3H)s;
2.71 (2H)m; 3.42 (3H)s; and.7.28f?.84 (4H)m.

- and N=(ll-acetyl~l'-deoxy=L"-oleandomycyl)=N'=~(p~chloro-

benzoyl) urea

NMR (0, cnc13): 2.05 (3H)s; 2.27 (6H)s; 2.65 (2H)m;

3.35 (3H)s; and 7.37 and 7.94 (4H).

(PC.5894)
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EXAMPLE 23

Employing the procedure of Example 22, and starting with
the appropriate reagents, the following compounds are snythesized:
N-(11-acetyl-4"-deoxy-L"-oleandomycyl)-N'-(p-flurorbenzoyl)ureca:

5 N-(ll-acetyl-4"-deoxy-4"-oleandomycyl)-N'-{(m-trifluoromethylbenzoyl)
urea: N-(ll-propionyl-4"-deoxy-4"-oleandomycyl)-N'-(o~chlorobenzoyl)
ureas N-{ll-propisnyl-4"-deoxy-4"-oleandomycyl)-N'-(o-methylbenzoyl)
urea: N-(ll-propionyl-i'"-deoxy-4'"-oleandomycyl)-N'-(o-fluorobenzoyl)
urea; N-(ll-propionyl-4"-deoxy-4"-oleandomycyl)=N'-(m-trifluoromethyl-

10 benzoyl)urea; and N=(ll-acetyl~k"-deoxy-k"-oleandomycyl)-N'-(p-fluoro-

benzoyl Jurea.

(PC.5804)
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PREPARATION A

4"-Déoxy-4"-amino-olcandomyciﬁs

1. 1l-Acetyl-4"-deoxy~h'"-oxo-oleandomycin

a, 11,2'=-Diacetyl-4'"—deoxv-4"-oxo~0leandomycin

To 4.5 g. of N=-chlorosuccinimide, 50 ml. of benzene and
150 ml. of toluene in & dry flask fitted with a magnetic stirrer and
nitrogen inlet and cooled to -SOC. is added 3.36 ml. of dimethylsulfide.
After stirring at 0°C for 20 min., the contents are cooled to -2500
and treated with 5.0 g. of 11,2!diacetyl-oleandomycin in 100 ml. of
toluene., Cooling and stirring are continued for 2 hours followed
by the addition of 4.73 ml. of triethylamine. The reaction mixture
is allowed to stir at 0°C for 15 min., and is subsequently poured into
500 ml. of wgter. . The pH is adjusted to 9.5 with 1N aqueous sodium
hydroxide and the orgahic layer separated, washed with water and a
brine solution and dried over sodium sulphate. Removal of the
solvent jin vacuo gives 4.9 g. of the desired product as a foam.

| NMR (6, c0013): 3.48 (3H)s; 2.61 (2H)m; 2.23 (6H)s

and 2.03 (6H)s.

b. 1l1-Acetyl-4'~deoxy=4"~oxo-~0leandomycin

-r' A solufion of 4.0 g. of‘11,2'—diacetyl-h"-deoxy-h"-oxo-
oleandomycin in 75 ml. 6f methanol is allowed to stir at room temper-
ature overnight. The reaction mixture is concentrated under reduced
pressure to give the product as a foam. A diethyl ether solution of
the residue, on treatment with hexane, gives 2.0 g. of the product as

a white solid, m.p. 112-117°C.

(PC.5894)
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NMR (6 €BC1,): 3.43 (3H)s; 2.60 (2H)m; 2.23 (6H)s
and 2,01 (3H)s.
Simjlarly, by employing 11,2'-dipfoﬂionyl-&"—deoxy-&"-oxo-
oleandomycin or 1ll-propionyl-2'-acetyl-4"-deoxy-4"~oxo-oleandomycin
in the above procedure, ll-propionyl-i"-deoxy-A'-~-oxo-oleandomycin is

prepared. .

(PC.5894).
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dl. 1l-Acetyl=liMedeoxy-4"-2mino-oleandomycin

To a suspension of 10 g. of 10% palladium~on-charcoal in
100 ml. of methanol is added 21.2 g. of gmmon{um acetate and the
resulting élurry is treated with a solut{én of 20 g. of ll~a;nty1~4"-
deoxy-é"-oxo-oleandomycin in 100 ml. of the same solvent. The sus=-
pension is shaken at room temperature in a hydrogen atmosphere at an
initial pressure of 50 pe.S.i. After 1.5 hours the catalyst is
filtered and the filtrate is added with stirring to a mixture of
1200 ml. of water and 500 ml. of chloroform. The pH is adjusted
from 6.4 to 4.5 and the organic layer is separated. The aqueous
layer, after a further extraction with 500 ml. of chloroform, is
treated with 500 ml. of ethyl acetate and the pH adjusted to 9.5 with
1IN sodium hydroxide. The ethyl acetate layer is separated‘and the
aqueousvlayer extracted again with ethyl acetate. The ethyl acetate
extracts are combined, dried over sodium sulphate and concentrated to
a yellow foam (18.6 g.), which on cry;tallisation from diisopropyl
ether, provides 6.85 g. of the purified Qroduct, MeDe 157.5-160°C.

NMR (e CDC13)= 3.41 (3H)s; 2.70 (2H)m; 2.36 (6H)sj

and 2.10 (3H)s.

- The other epimer, which exists in the crude foam to the
extent of 20-25% is obtained by gradual conéentration and filtration
of the mother liquo}s.

In a similar manner, starting with 1l-propionyl-4'"~deoxy-~
L'-oxo-oleandomycin in the above procedure, gives ll-propionyl-4'-

deoxy-L"-amino-oleandomycin,

(PC.5894)
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WHAT WE CLAIM IS:

1. ) A compound of the formula:

N(CH3)2

X
wherein Y is a group of the formula: -NHCONHR, -NHCONHCO-@

~N=C=0 or -NHCN: R is alkanoyl having two or three carbon atomsj
.Rl is hydrogen, pyridylmethy,'furymethyl, thenyl, hydroxypyridyl,
phenyl, benzyl, or phenyl and bénzyl substituted by methyl, chloro,
flueoro, methoxy, amino or triflqoromethyl; and X is methyl, methoxy,
fluoro, chloro or trifluoromethyl; or a pharmaceutically acceptable

acid addition salt thereof when Y is other than «N=C=0.

2. A compound of claim 1 wherein R is acetyl.

. 3. N-(11-Acetyl-4"-deoxy-4"-oleandomycyl)-N'~(p-methoxybenzyl)

-

urea, N-(ll-Acetyl-4'"-deoxy-4'"-oleandomycyl)~N'=(p~chlorobenzyl)urea,

N-(1l-Acetyl-4"-deoxy-4"-oleandomycyl)-N'-(o~chlorobenzyl)urea,

N-~(1l=Acetyl-k"~deoxy-4"=oleandomycyl)-N'=(m-methylbenzyl)urea,

N-(1l-Acetyl~4"-deoxy-4"-oleandomycyl)-N'-(m-tolyl)urea,

(PC.5894)
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N-(11~Acetyl~4"-deoxy-4"=oleandomycyl)=N'=({o~methylbenzyl)urea,
N-(1l-Acetyl-4"-deoxy-4"-oleandomycyl)-N'~(m~methylbenzoyl )urea,
N-(ll-Acety1-4"-deoxy-&"-oleandomycyl)-N'-(Ermethoxybeqzoyl)urea,

or 11~Acety1—4"-deoxy-4"-isocyanate—oleandomycinﬂ

4, A procéssAfor ﬁreparing a compound of the formula (I) as
claimed in claim 1 in which Y is -NHCONHRl where Rl is as defined in
claim 1, which comprises reacting the corresponding compound of the
formula (I) in whick Y isr-NCO>with a compound of the formula R, NH,.
5. A process for preparing a compound of the formula (I) as

' X
claimed in claim 1 in which Y is -NHCONHHI, -NHCONHCO—-@
as .

or NCO, Rl and X being/defined in claim 1, which comprises reacting

the corresponding compound of the formula (I) but in which Y is —NH2

X
with, respectively, a compound of the formula RlNCO, ‘ZSE:>k—CO.NCO

or COCIZ;

6. A process for preparing a compound of the formula (I) as
claiméd in claim 1 wherein Y is ~NHCN, which comprises reacting the
corresponding compound of the formula (I) in which Y is -NHCONH2 with
phosgene.

e A pharmacedéically acceptabie bioprecursor of a compound of

the formula (I) as claimed in claim 1 wherein Y is -NHCONHRI,

o X
~NHCONHCO -<i:fj;’ or -NHCN, R, and X being defined in claim 1.
8.

A pharmaceutjcal composition comprising a compound of the

‘formula (I) as claimed in claim 1 wherein Y is -NHCONHRI,

...__X as
-Nﬁcowaco-—<glzi;r or -NHCN, R, and X being/defined in

(PC.5894)
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carrier,
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or a pharmaceutjcally acceptable acid addition =salt therr
with a pharmaceutically acceptable diluent or currier.
A pharmaceutjical composition comprising a compound as claj.. d

7 together with a pharmaceutically acceptable diluent or

(PC.5894)
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