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CARLOS R. OLARTE, mayor de edad y vecino de Bogotd, identificado tal como aparece al pie
de mi firma, en mi caracter de apoderado de la sociedad solicitante, me permito manifestar lo
siguiente ante el auto emanado por ese Despacho, dentro del plazo legal previsto en el articulo 45

de la Decision 486, en los siguientes términos:

L. En primer lugar, con el animo de brindar mayor claridad a la materia reivindicada, me

permito presentar un Capitulo Reivindicatorio Modificado, que reemplaza en su totalidad el

Capitulo Reivindicatorio presentado al momento de radicar la presente solicitud.

Asi las cosas, el Capitulo Reivindicatorio Modificado adjunto contiene las siguientes

modificaciones:

- se eliminan las Reivindicaciones originales 2, 8 a 17;
- se modifica la Reivindicacién 1, de manera que ahora corresponde a la fusion de la

materia reclamada en las Reivindicaciones originales 1,3 y 7;
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- sereenumeran las Reivindicaciones originales 4, 5 y 6 como nuevas Reivindicaciones 2, 3
y4
- se reenumeran las Reivindicaciones originales 18 a 20 como nuevas Reivindicaciones 5 a

7, que ademads ahora se redactan como reivindicaciones de producto.

Valga anotar que las modificaciones efectuadas al Capitulo Reivindicatorio cumplen a cabalidad
con lo estipulado en el Articulo 34 de la Decision 486, ya que éstas de ninguna manera implican

una ampliacidn de la proteccidn correspondiente a la divulgacidn contenida en la solicitud inicial.

2. a- El Examinador sefiala que las Reivindicaciones 17, 18 y 20 reclaman materia no
patentable.
b- Considero superada la anterior objecién dadoc que en el nuevo Capitulo

Reivindicatorio Modificado no se reclama materia no patentable.

3. a- El Examinador indica que las reivindicaciones son excesivamente amplias porque
reclaman cualquier tipo de sal de valnemulina, mientras que en el Capitulo Descriptivo
Unicamente describe sales de tartrato y fumarato. Adicionalmente, sefiala el Examinador que las
expresiones “acidos organicos” y “aproximadamente” carecen de concisién y no limitan el

alcance de 1a materia reclamada.

b- Llamo respetuosamente la atencion del Examinador sobre el Capitulo
Reivindicatorio Modificado, donde la Reivindicacion 1 ahora especifica los dcidos organicos

sefialados (segin la Reivindicacion original 3), y de la cual se la eliminado el término

aproximadamente.
4, a- El Examinador sefiala que el titulo no corresponde con el objeto de la solicitud.
b- En relacién con el titulo de la invencion, con el fin de facilitar el tramite de la

presente invencién, me permito modificar el mismo como sigue:

“SALES DE VALNEMULINA A PARTIR DE ACIDOS ORGANICOS QUE
CONTIENEN DE 1 A 10 ATOMOS DE CARBONO”
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5. a- Respecto a la Reivindicacion 7, el Examinador argumenta que en el Capitulo
Descriptivo no se observa evidencia que describa las formas cristalinas reclamadas, ni datos que

permitan establecer las estructuras cristalinas.

b- En relacién con la mencidn de formas cristalinas en la Reivindicacion original 7
{que ahora hace parte de 1a nueva Reivindicacidon 1), respetuosamente me permito indicar que
difiero de la posicion del Examinador, en tanto que las formas cristalinas indican claramente y de
manera directa, que las moléculas de la invencién, en estado solido, pueden presentarse en una
configuracion cristalina determinada. Es decir, en el concepto inventivo desarrollado se
contemplan modalidades en las que las moléculas de interés pueden encontrarse en su forma
cristalina, lo que es entendible ficilmente por cualquier persona medianamente versada en la

materia.

Por lo tanto, me permito subrayar que el inventor estd en su derecho de reclamar proteccion para
la totalidad de un concepto inventivo desarrollado, que en el presente caso también cubre
cualquier forma fisica de las sales de la invencion, siempre y cuando éstas guarden unidad de
invencion a lo largo de la solicitud. En conclusion, cualquier persona medianamente versada en
la materia claramente entenderia el alcance de este lenguaje y por lo tanto no hay ninguna

ambigiiedad en las reivindicaciones de la presente solicitud.

6. a- El Examinador argumenta que la patente ES8606262 (D1) y el articulo Berge et

al’ (D2), afectan el nivel inventivo de la presente invencion.

El Examinador sefiala que D1 revela valnemulina y la posibilidad para obtener sales de la misma.
El Examinador menciona que la unica diferencia entre la presente invencidn y D1 es que no se
mencionan de manera especifica la sal fumarica o D-tartdrica preparadas en la presente

invencion.

De otra parte, D2 revela la lista de sales aprobadas por la FDA (sales farmacéuticamente
aceptables), y también explica los principios quimicos y farmacéuticos para seleccionar y

producir sales adecuadas, de conformidad con las propiedades buscadas.

El Examinador concluye que la posibilidad de producir sales con el fin de mejorar la estabilidad

de los compuestos es claramente sugerida en D2. De acuerdo con lo anterior, cualquier persona

! Stephen M. Berge, Lyle D. Bighley, Donald C. Monkhouse. Pharmaceutical salts. Journal of Pharmaceutical
Sciences. Volumen 66, Namero 1, paginas 1-19, Enero 1977,
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medianamente versada en la materia, siguiendo las ensefianzas de D2, habria podido producir
diferentes sales del compuesto de interés de DI, esperando producir formas alternativas con

propiedades mejoradas.

Adicionalmente, el Examinador sefiala que los resultados ilustrados en la Tabla 1 del Capitulo

Descriptivo no pueden ser extrapolados a sales diferentes que las de tartrato y fumarato.

El Examinador también sefiala que el proceso de la Reivindicaciéon 8, que comprende una
reaccion acido-base, es totalmente conocida a partir de los principios revelados en D2; ademas, la

posibilidad de producir sales del compuesto de interés es claramente sugerida en D1.

b- En primer lugar, respecto al arte previo citado, me permito sefialar que D1 revela
un grupo genérico de pleuromutilinas, incluyendo la valnemulina. D1 adicionalmente revela que
dichas pleuromutilinas se pueden utilizar en forma de base libre o en forma de sales de adicién de
un &cido fisioldgicamente aceptable y alin de sales cuaternarias. Las sales de adicion de
preferencia son los clorhidratos. Sin embargo, D1 no revela especificamente ninguna sal de
valnemulina. Adicionalmente, la ensefianza directa de D1 es que en el caso de desear utilizar una
pleuromutilina (como la valnemulina) en forma de sal de adicién, debe seleccionarse un
clorhidrato, el cual es una sal de adicion de un é4cido inorganico. Finalmente, D1 no contiene

mencion alguna sobre sales cristalinas.

Ahora bien, la presente solicitud de patente aborda problemas de las formulaciones de
valnemulina que no son siquiera mencionados, y menos aun solucionados, en DI,
Particularmente, se ha visto que es dificil obtener valnemulina pura y composiciones
farmacéuticas de valnemulina estables, principalmente debido a que la valnemulina no se ha
podido obtener en una forma cristalina adecuada. Me permito adjuntar al presente memorial el
documento US5,545654 (con fecha de publicacién anterior a la fecha de prioridad aqui
reivindicada y propiedad del mismo solicitante que D1), en donde claramente se especifica que
las pleuromutilinas, como la valnemulina a la fecha no se habian podido obtener en su forma
cristalina (Columna 1, lineas 37-42). Con el objetivo de obtener valnemulina pura dicha patente
propone suministrar nuevos profarmacos de pleuromutilina de la férmula II, que tienen un grupo
N-heterociclilo en vez de un grupo amino libre, los cuales se han encontrado adecuados para
cristalizar; después de la purificacion de los profdrmacos cristalines, dicho heterociclo debe ser
removido. En consecuencia, la clara ensefianza de US5,545654 es que las pleuromutilinas no

cristalizan, sino mas bien que tienen que ser convertidas previamente en un derivado de
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pleuromutilina N-protegido, y después de la purificacion deben ser convertidas nuevamente en

pleuromutilinas puras.

La presente invencion ha encontrado sorprendentemente que es posible preparar derivados de
valnemulina por formacién de sales de las mismas con un dcido organico. Esta ruta ofrece una
via conveniente para la purificacién de valnemulina y la formacién de formulaciones estables de

Ia misma.

La presente solicitud ademas demuestra el aumento de la estabilidad respecto al clorhidrato
conocido (ver pagina 7, lineas 18 a 25 y pagina 8, lineas 1 a 13), evidenciando el esfuerzo
realizado para estabilizar la valnemulina (y aun otros representantes de la clase de
pleuromutilinas), de tal manera que soportaran las temperaturas y presiones elevadas durante la
produccién de granulos, sin pérdida de la sustancia activa y con una estabilidad practica a largo

plazo.

En cuanto al documento D2 citado por el Examinador, éste se refiere a sales farmacéuticas
adecuadas y cominmente usadas en la industria farmacéutica. Sin embargo, ni DI ni D2, e
incluso la patente US5,545654, sugieren la posibilidad de producir las sales especificas de los
compuestos de férmula I de la presente invencién. De hecho, ni D1 ni D2 incluyen ensefianzas o

aun sugerencias de que las sales reclamadas podrian existir.

De acuerdo con lo anterior, y teniendo en cuenta las disposiciones del Tribunal Andino de
Justicia, que establece que resultados y mejoras sorprendentes constituyen indicios de no
obviedad, y que el Manual Andino de Patentes indica que las propiedades ventajosas constituyen
indicios aceptables de nivel inventivo y que las invenciones en el campo de la quimica deben
considerarse como inventivas cuando los compuestos tienen una estructura inesperada (no
predecible por una persona medianamente versada en la materia) con efectos sorprendentes o
. s . . .2 . oy
mejorados, también impredecibles a partir del arte previo®, en la presente invencion, las formas

cristalinas reclamadas gozan de nivel inventivo frente al arte previo citado por el Examinador.

Adicionalmente, el anélisis del nivel inventivo no puede basarse en si la invencion era posible,
pues claramente es posible, ya que las sales reclamadas de hecho existen. Aplicar un estandar de

"posibilidad" en la evaluacion de patentes, haria que ninguna invencion fuera susceptibles de

2 Manual Andino de Patentes. (2004). Seccidn 10.8.1. (disponible en
htip://www.comunidadandina.org/public/patentes.pdf).
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patentarse, haciendo inviable el sistema. Del mismo modo, el analisis de patentabilidad no puede
implicar la cuestion de si las técnicas de investigacion aplicadas son comunes u obvias, sinc mas
bien si las sales especificamente reclamadas podrian haber sido evidentemente derivadas del arte
previo (sin necesidad de investigacién adicional alguna). En el mejor de los casos, una persona
medianamente versada en la materia lo que encontraria seria una invitacion para intentar y usar
herramientas conocidas para investigar la existencia de las sales potenciales que pueden mostrar

propiedades mejoradas.

Finalmente, el Examinador sefiala que seleccionar sales farmacéuticamente aceptables es obvio
ya que cualquier persona medianamente versada en la materia cominmente tiene conocimiento
de las reacciones acido-base y la formacion de sales. Respetuosamente me permito sefialar que ¢l
tipo de conclusiones anticipadas presentadas por el Examinador, en retrospectiva o “hindsight”,
como se les conoce en la doctrina y jurisprudencia internacional, estan proscritas incluso por el
Manual Andino de Patentes, conforme al cual “...l1a busqueda de anterioridades se efectia a
posteriori, tomando como punto de partida la misma invencidn,...el examinador debe realizar el
esfuerzo intelectual de colocarse en la situacion que ha tenido que afrontar el técnico con
conocimientos medios en la materia en un momento en que la invencidn no era conocida, es decir

antes de la invencidn” (mi subrayado).

7. Por todo lo anterior, considero que las objeciones presentadas por el Examinador en su
examen de fondo han sido resueltas y por consiguiente solicito respetuosamente que el Despacho

tenga por cumplidos los requisitos de patentabilidad y se proceda con la concesion de la patente.

Atentamente,

A )
C.C. No. 79.782.747 de Bogot4
T.P. 74.295

Anexos:

¢ Documento de la patente US 5,545654 (D3)
s Capitulo Reivindicatorio Modificado
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Expediente No (7-076.575
Primer Examen de Fondo
P20077/000106

CAPITULO REIVINDICATORIO MODIFICADO

(Primer Examen de Fondo)

1. Una sal que consiste en valnemulina de la férmula I:

y un 4cido orgénico seleccionado a partir del grupo que consiste en &cido férmico,
acido acético, acido propidnico, acido ascérbico, acido glicolico, acido lactico, dcido
piruvico, acido mandélico, 4cido oxdlico, dcido malénico, acido succinico, dcido aspartico,
acido glutamico, acido glutarico, acido adipico, dcido pimélico, dcido subérico, 4cido
maleico, 4cido fumdrico, acido ftilico, 4cido isoftilico, acido tereftdlico, acido malico,
4cido tartarico, y acido citrico, caracterizados en que dicha sal estd presente en forma

cristalina.

2. Una sal de acuerdo con la Reivindicacion 1, caracterizadas porque el dcido organico
se seleccionan a partir del grupo que consiste en 4cidos mono- y di-carboxilicos puros en

enantiomeros.

3. Una sal de acuerdo con la Reivindicacién 1, caracterizadas porque el acido orgdnico

se seleccionan a partir del grupo que consiste en dcido D-tartarico y dcido fumdrico.

4, Una sal de acuerdo con la Reivindicacion 1, caracterizadas porque el acido organico

es dcido D-tartérico.

5. Un aditivo de alimento para animales, que comprende una sal de acuerdo con

cualquiera de las Reivindicaciones 1 a 4.

6. Gréanulos de alimento para animales, caracterizados porque contienen una cantidad

activa de al menos una sal de acuerdo con cualquiera de las Reivindicaciones 1 a 4.

7. Un aditivo de agua para beber, que comprende una sal de acuerdo con cualquiera de

las Reivindicaciones 1 a 4.

o 3k ok 3k e ok o 2k sk ook ok e R ok
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1

PLEUROMUTILIN DERIVATIVES

This application is a National Stage Application of
PCT/EP93/01033, filed Apr. 29, 1993, published as WO
93/22288, Nov. 11, 1993.

This invention concerns pleuromutiiin derivatives that
are useful as stable propleuromutilin antibacierial agems and
that are useful in the production of pleuromutilin antibac-
terial agents.

Pleuromutilin compounds of the formula II

HiN, o H
l\ﬂ, N\)< s /\[r O.._
R ‘"
0 0o,

11

OH

0

in which each of R; and R, is independently hydrogen, alkyl
or substituted alkyl, are disclosed in European patent appli-
cation EP 0 153 277. These compounds have uvseful bio-
logical properties;, especially chemotherapeutic properties.
For example the compounds of the formuia II inhibit the
growth of bacteria, Mycoplasms and Chlamydia and have
antiparasitic properties (pariicularly against coccidia) and
growth promoting activity. Hence thesc compounds can be
used as medicaments and animal feeds.

However the compeunds of the formula II could not
previously be obtained in highly purified form since they are
not available in erystalline form. As disclosed in EP 0 153
277, they could only be purified using chromatographic
techniques.

Austrian Patent 392 272 discloses methods for the extrac-
lion and purification of compounds of the formula IV

using specific selvents but analogous compounds with simi-
lar separation coefficients are not separated off and highly
pure forms cannot be obtained.

Thercfore there is a need for a route for preparing com-
pounds of formula II that enables the compounds to be
oblained in highly purified form (for example in crystalline
formy). There is also a need for stable compounds which may
be used as pro-drugs for the compound of formula 11
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Accordingly, in onc aspect this invention provides com-
pounds of the formula 1

H N
oy
R, NR\E)L
R:’g( S/\‘r

0

in which each of R, and R, is independently hydrogen, alkyl
or, together with the carbon atom to which it is bonded, a
cycloalkyl group: and cach of R, and R, is independently
hydrogen, alkyl or substituled alky!l. The compounds of the
formula I are easily isolated in crystal form and hence are
easily purified. Therefore the compounds of the formula I
are uscful intermediates in the production of compounds of
the formula IT in that they enable the preparation and
isolation of highly purified forms of the compounds of
formula II.

Preferably each R, and R, is independently H er C, to C,
alkyl, or forms, 1ogether with the carbon atom to which it is
bonded, a cycloatkyl ring of up to 6 carbon atoms (for
example a 5 membered ring). R, and R, are both preferably
methyl.

Preferably each R, and R, is independently H or C, to C
alkyl.

The invention also provides a process for the production
of the compounds of the formula T comprising reacting a
compound of formula II as defined above with a carbonyl
compound of the formula i

0 i

PQ

R Ry

in which R; and R, arc as defined above, and isolating the
compound of the formula I in iree base or acid addition salt
form. The compound of formula I may be obrained in
crystalline form.

The reaction may be carried cut in a suitable solvent such
as a lower alcohol (for examplé methanol, ethanol or iso-
propanol} or mixtures thereof.

The carbonyl compound of the formula III is preferably
acetone, bulan-2-one or cyclopentanone.

The invention also provides a method of producing com-
pounds of the formula I1 as defined above in highly purified
form (for example above 95% pure) comprising heating a
compound of the formula ! in the presence of an acid or a
solvent, or both, and isolating the compound of the formula
H in free base or acid addition salt form. Therclore, to
produce compounds of the formula II in purc form, these
compounds may be produced as convenlionally produced to
provide them in impure form. They may then be rcacted with
a carbonyl group of formula Il as described above to
provide the compounds of the formula I which may be
readily purificd since they are obtainable in crystalline form.
The compounds of the formula I may then be convened to
compounds of the formula 11 as described above.

Preferably the acid is a weak solution of hydrochloric acid
or is a mixture of a solvent and a weak solution of hydro-
chloric acid. '

The invention also provides the use of a compound of
formula I as defined above in the preparalion of compounds
of the formula 11 in highly purified form.
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The invention also provides a compound of the formula II
in highly purified form {for example at least 95% and more
preferably at least 98% pure).

The compounds of the formula I are extremely useful
intermediatcs that enable the preparation of compounds of
the formula 1T in highly purified form, However the com-
pounds of the formula I are also useful as siable pro-drug
forms of the compounds of the formula II bceause, at
physiological pH’s, they arc released more slowly and in
lower local concentrations. Also, they have lower basicity
than the compounds of formula 1T and hence have better
shelf-life.

Thercfore the invention also provides a pharmacentical
composition comprising a compound of the formula I, as
defined above, and a pharmacentically acceptable camicr
Preferably the composition is in a form suitable for
parenteral administration; for example as an injeclable sofu-
tion. Since the compounds of the formula I are hydrolysed
slowly under physiological conditions and are released
slowly, the pharmaceutical compositions act as retard forms
of compositions that contain compounds of the formula 1.

The compounds of the formula 1 may also be used as a
stable form of the compounds of formula IT in animal feeds.
The imidazolidine moiety of the compounds of formulaIis
more stable against enzymatic hydrolysation than the cor-
responding moiety of the compounds of formula 11. Hence
feeds which contain the compounds of fermula I are more
resistant to decomposition caused by enzymes commonly
found in animal fecds.

In use the effective dosage will vary depending upon the
particular compound employed, the mode of administration,
and the treatment desired. However satisfactory results as
anti-bacteria is and anti-anaerobics can be obtained when the
compounds arc administered at a daily dosages similar to
those described for compounds of the formula IT in EP 0 153
277 If the compound is administered internally, the dosage
form may contain the compound of formula I in admixture
with a solid or liquid carrier or diluent.

For the prophylaxis of microorganism infections and for
growth promotion in domestic animals, the dosage will vary
depending upon the size and age of the animal and the effect
desired. For example, for prophylactic treatment relatively
low doses may be administered over a long time. Preferred
doses in drinking water and foodstuffs are similar to those
described for compounds of the formula Il in EP 0 153 277.
For pigs, it is preferred to administered the compound in
foodstuffs. In this form, the compounds of the formula I are
useful in the prophylactic treatment of swine dysentery.

Examples of the invention are now described, by way of
cxample only. All temperatures are given in degrees centi-
grade. ’

Example 1 14-0-{[1-(2,2-Dimethyl-5(R)-isopropyl-
imidazolidin-4-on-3-yl)-2-methyl-propan-
2-yl]thioacetyl }mutilin

100 ¢ of 14-0-{1-[(D)-2-amino-3-methylbutyrylamino]-
2-methylpropan-2-yl-thioacetyl ymutilin hydrochloride are
dissolved in 1000 m! water. 1000 m tert.butylmethylether
arc added and the pH is adjusted to about 9 by the addition
of 10N sodium hydroxide. The phases are then separated and
the organic phase is washed twice with about 200 ml water.
The tert.butylmethylether is distilled off and the residue is
dissolved in cthanol. The ethanol is evaporated off and the
residue collected, The residue is dissolved in 750 ml ethanol
and 250 m] acctone and the mixture refluxed for 5 hours.
Thereafter the mixture is left at room temperature for about
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40 hours before being subjected to evaporation at 30° C. and
under weak vacuum {about 120 m bar). About 650 mi of the
cthanol/acetone solvent is cvaporated off. The remaining
crystal suspension is cooled with ice and stirred for an hour.
The crystals are filtered, washed with cold ethanol and dried
in a vacuum drier. The filtrate obtained from the filtration
step is evaporated and the residue dissolved in 75 ml ethanol
and 25 ml acetone. The mixture is left to stand for 48 hours
at room temperature and the precipitate, in the form of
crystals, then filtered off. The crystals are then washed with
cold ethanol and dried in a vacuum drier. The dried crystals
melt at a temperature of about 174° 10 177 ° C.

Example 2 14-0-{[1-(2,2-Dimeihyl-5(R)-isopropyi-
imidazolidin-4-on-3-yl)-2-methyl-propan-
2-yl]thioacetyl}mutilin

100 g of 14-0-{1-[(D)-2-amino-3-methylbutyrylamino]-
2-methylpropan-2 -yl-thioacetyl}mutilin hydrochloride are
dissolved in 1000 ml waler. 1000 ml tert.butylmethylether
arc added and the pH is adjusted to about 9 to 10 by the
addition of 10N sodium hydroxide. The phascs are then
separated and the organic phase is washed twice with about
200 ml water. The tert.butylmethylether is distilled off and
the residue is dissolved in 200 ml acetone. The acetone is
evaporated off and the residue collected. The residue is
dissolved in 1000 ml acectone, 50 g of a 0.3 nm molecular
sieve (obtained from Merck) is added and the mixture is
refluxed for 27 hours. Thereafter the mixture is left at room
temperature overnight. 3 g of activated charcoal is then
added, the mixture is stirred for 5 minutes and is then
filiered. The filtrate is evaporated at normal pressures {0 a
volume of about 200 ml, Sceding crystals are then added to
the clear solution and the solution stirred for an hour at room
temperature and 2 hours irt an ice bath. The precipitation is
filtered off, washed with tert.butylmethylether and dried in a
vacuum drier. The dricd crystals meli at a temperature of
about 174° 10 177 ° C.

Example 3 14-Q-{[1-(2,2-Dimethyl-5(R)-isoprapyl-
imidazolidin-4-on-3-yi}-2-methyl-propan-
2-yithioacetyl Jmutilin

150 g of 14-O -{1-[{D)-2-amino-3-methylbutyrylamino]
-2-methylpropan-2 -yl-thioacetyl}mutilin hydrochloride are
dissolved in 1500 ml water and the mixture stirred. 8002 ml
tert.butylmethylcther are added and the pH is adjusted to
about 9 by the addition of 10N sodium hydroxide. The
phases are then scparated and the organic phase is washed
twice with about 500 ml water. 650 ml the tert.butylmeth-
ylether is evaporated off under normal pressure al lempera-
ture of 60°. The residue is disselved in 186 ml acctone and
564 ml methanol and the mixture refluxed for 5 hours.
Thercafter the mixture is left at room temperature for about
67 hours before being subjected to evaporation at 30° C.
under vacunm. 450 ml isopropanol is added and the mixture
stirred at room temperature for about 4 hours. The crystal
suspension is cooled to about 0° and left over night. The
crystals are filtered, washed with isopropanol and tert.bu-
tylmethylether, and dred in a vacuum dder. The dricd
crystals melt at a temperature of about 174° to 177° C.

Example 4 14-0-{[1-(2,2-Dimethyl-5(R)-isopropyl-
imidazolidin-4-on-3-yl)-2-methyl-propan-
2-y1]thioacetyl }mutilin
The procedure set out in example 3 is followed except that

the evaporation residue is dissolved in 480 ml methano] and
120 m) tert.butylmethylether instead of isopropanol. The

0
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dried crysials obtaincd melt at a temnperature of abouat 174°
to 177° C.

Example 5 14-0-{[1-(2,2-Dimethyl-5(R)-isopropyl-
imidazolidin-4-on-3-yl)-2-methyl-propan-
2-ylthioacetyl }mutilin

1 g of 14-0-{1-{(L)-2-amino-3-methylbutyrylamino]-2-
methylpropan-2 -yl-thioacetyl ymutilin hydrochloride is dis-
solved in 10 ml water. 10 m) tert.butylmethylcther are added
and the pH is adjusted to about 9 to 10 by the addition of
10N sodium hydroxide to provide the compound in free base
form, The phases are then separated and the organic phase
is washed twice with water. The tert.bulylmethylether is
distilled off and the residue is dissolved in acetone. The
acetonc is evaporated off and the residue collected. The
residue is dissolved in 10 ml acelone, 1 g of 2 0.3 nm
molccular sicve is added and the mixture is refluxed for 48
hours. Thereafier the mixwre is filiered. The filtrale 1s
evaporated in a rotary cvaporator and the residue collected.
The residue is dissolved in 2 ml acetone and seeding crystals
are then added., After 2 hours al room temperature, the
precipitation is filtered off, washed with tert.butylmethyl-
cther and dried in a vacuum drier. The dried crystals melt at
a temperature of about 170° to 173° C.

Example 6
14-0-{[1-(2-ethyl-5(R)-isopropyl-2-methyl-
imidazolidin-4-on-3-yl)-propan-
2-yi]thioacetyl }mutilin

A procedure analogous o that set out in example 2 is
followed except that the evaporation residue is dissolved in
methanol and, instead of acetone, 2-butanone is used. The
dried crysials melt at a temperaturc of about 156° 10 158° C,

Example 7
14-O-{[1-(5(R}-isopropyl-2,2-tctramethyiene-
imidazolidin-4-on-3-yl)-2
-methyl-propan-2-yl)thioacetyl}mutilin

A procedure analogous to that sct out in example 6 is
followed except that, instead of 2-butanone, cyclopentanone
is used, The dried crystals melt at a temperature of about
130° w0 132° C.

Example &
14-0-{1-](D}-2-amino-3-mcthylbutyrylaminol-2-
methylpropan-2-yl-thioacetyl hmutilin hydrochloride

20 g of 14-0-{[1-(2,2-Dimethyl-5(R)-isopropyl-imidazo-
Jidin-4-on-3-y1)-2 -methyl-propan-2-yilthioacctyl jmutilin is
dissolved in 80 ml water and 2.9 ml of 37% hydrochloric
acid are added. The mixture is warmed to 90° fer an hour.
The clear solution is lyophilized or spray dried to provide the
title compound in pure form (98% purity).

Example 9
140-{1-{(D)-2-amino-3-methylbutyrylaminol-2-
methyipropan-2-yl-thicacetyl Jmatilin hydrochloride

10 g of 14-0-{[1+(2,2-Dimethy!-5(R)-isopropyl-imidazo-
lidin-4-on-3-y1)-2-methyl-propan- 2-yl]thioacetyl ymutilin is
dissolved in 100 ml methanol and 9.3 ml of 2N hydrochloric
acid arc added. The mixture is refluxed for about 1.5 hours
and then dried in a rotary cvaporator, The residue is dis-
solved in 50 ml water and the solution is lyophilized to
provide the titlc compound in pure form (98% purity).
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I claim:
1. A compound of formula 1

in which R, and R, are each independently hydrogen or
(C,_g)alkyl, or logether with the carbon atom to which they
are attached form a cycloalkyl ring of up to 6 carbon atoms;
and

R, and R, are cach independently hydrogen or (C,_g) alkyl.

2. A compound according to claim 1 in which R, and R,
arc methyl.

3. A compound according to claim 1 which is 14-O-{{1-
(2,2-dimethyl-5(R)-isopropyl-imidazolidin-  4-on-3-yi}-2-
methylpropan-2-yljthioacetyl }mutilin,

4. A compound of the formula I according to claim 1 in
crystalline form.

5. A compound according to claim 1 which is 140-{[1-
(2-cthyl-5(R)-isopropyl-2-methyl-imidazolidin-4 -on-3-yl}-
2-methyipropan-2-yl]thicacety}}mutilin.

6. A compound according 10 claim 1 which is 14-0-{[1-
(5(R)-isopropyl-2,2-tetramethylenc-imidazolidin-  4-on-3-
y1)-2-methylpropan-2-yiJthioacetyl ;mutilin,

7. A pharmaceutical composition comprising an amouni
of a compound according to claim 1 effective for treating a
microorganism infection and a pharmaceutically accepiable
carrier therefor,

8. A pharmaceutical composition according o claim 7 in
the form of an injectable solution for parenteral administra-
tion.

9. A pharmaceutical composition according to claim 7 in
the form of an animal feed.

10. A method of treating a microorganism infection in a
subject in need of said treaument, which comprises admin-
istering ta the subject an amounl of a compound according
to claim 1 effective for the treatment of a microorganism
infection.

11. A method according to claim 18 in which the micro-
organism infection is swine dysenicry.

12. A process for preparing a compound of formula 11

in which Ry and R, are cach independently hydrogen or
(C,_g)alkyl, and

having a purity of at least 95%, which comprises the steps
of
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a) heating a compound of formula I a) reacting a compound of formula II in impure form with

f a compound of formula I

H
g
Ry

R,—CO—R, am

R, N \)4 OH 3
Rs s/\r where R, and R, are each independently hydrogen or
0 0 (C,_gJalkyl, or together with the carbon atom to which
they are attached form a cycloalky! ring of up to 6
10 carbon atoms,

in an inert solvent 1o obtain a compound fermula 1

where R, and R, arc each independently hydrogen or
{C,_g)alkyl, or together with the carbon atom to which
they are attached form a cycloalkyl ring of up to &
carbon atoms, and
R; and R, arc as defined above, in the presence of an
acid or an inerl solvent or both; and

b) isolating the compound of formula 11 in free base or
acid addition salt form.

13. A process for preparing a compound of formula II

It )
b) isolating the compound of formula 1 in pure free basc

or acid addition salt form;
¢) heating the compound of formula I in the presence of
an acid or an inert solvent or both; and
d) isolating the compound of formula H in free base or
30 acid addition salt form.
14. A process according to claim 13 which is carried out
in a solvent selected from methanol, cthanol and isopro-
in which R, and R, are cach independently hydrogen or  Panol, and mixtures thereof.

(C;_g)alkyl, and having a purity of at least 95%, which
comprises the sicps of P

1



